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PREFACE 

In no  other  field  is the  transfer  of  theory  to  real-world  practice  as  rapid  as  it  is  now  in  the 

financial  industry.  New  securities  and  trading  strategies  derived  from  financial  theory 

emerge  continually.  As  a  result,  the  line  between  finance  practitioners  and  theorists  has 

become  increasingly  fuzzy.  A solid  grounding  in  principles  is  required  for  all  those  who 

participate  in  the  markets  and  work  with  the  instruments  now  commonly  traded. 

Essentials of  Investments  2E  is  intended  as  a  textbook  on  investment  analysis.  Our 

goal  has  been  to  present  this  material  in  a  framework  organized  around  a  central  core  of 

consistent  fundamental  principles.  These  principles  are  crucial  to  understanding  the 

securities  already  traded  in  financial  markets  and  in  understanding  new  securities  that 

will be  introduced  in  the  future.  We have  eliminated  unnecessary  mathematical  detail  and 

concentrated  on  the  intuition  and  insights  that  will  be  useful  to  practitioners  throughout 

their  careers  as  new  ideas  and  challenges  emerge  from  the  financial  marketplace. 

Our goal  has  been  to  convey  insights  of  practical  value.  We  believe�and  hope  you 

will agree�that  many  of  the  topics  in  this  book  also  are  of  considerable  intellectual 

interest.  To  us,  this  is  one  of  the  most  pleasing  features  of  finance  as  an  academic  field. 

The  centerpieces  of  modern  finance  have  been  intellectually  important  subjects  of 

inquiry  and,  indeed,  have  affected  much  of  the  broader  field  of  economics.  Still,  they 

remain  of  immense  practical  importance  for  the  sophisticated  investor. 

We also  have  attempted  to  make  our  approach  to  investments  consistent  with  that  of 

the Institute  of  Chartered  Financial  Analysts  (ICFA),  a  subsidiary  of  the  Association 

of Investment  Management  and  Research  (AIMR).  In  addition  to  fostering  research  in 

finance,  the  AIMR  and  ICFA  administer  an  education  and  certification  program  to 

candidates  for  the  title  of  Chartered  Financial  Analyst  (CFA).  The  CFA  curriculum 

represents  the  consensus  of  a  committee  of  distinguished  scholars  and  practitioners 

regarding  the  core  of  knowledge  required  by  the  investment  professional.  You  will  see 

from  the  end-of-chapter  problem  sets  that  the  material  in  this  text  is  consistent  with  and 

relevant  to  the  CFA  curriculum.  Moreover,  Chapters  2  and  3,  which  present  an  overview 

of the  investment  process  and  strategies,  are  modeled  after  the  ICFA  outline. 

WHAT  IS  SPECIAL  ABOUT  THIS  TEXT? 

Legend  has  it  that  a  student  once  approached  a  renowned  traditional  scholar  and  asked  to 

be taught  the  entire  Bible  while  standing  on  one  foot.  The  angry  scholar  kicked  the  fresh 

would-be  student  out  the  door.  The  student  then  approached  the  best-known  liberal 

scholar  of  the  day  with  the  same  request.  "This  is  quite  simple,"  the  wise  man  told  the 

boy.  "Thou  shalt  love  thy  neighbor  as  thyself."  "Is  that  all?"  gasped  the  fellow  in 

disbelief.  "Oh  yes,"  said  the  old  man.  "All  the  rest  is  explanation." 

Like  the  scholar,  we  believe  that  focus  on  a  few  important  principles  can  simplify  the 

study  of  otherwise  difficult  material,  and  that  fundamental  principles  should  organize  and 

motivate  all  study.  For  this  reason,  we  have  made  this  book  thematic,  meaning  we  never 

offer  rules  of  thumb  without  reference  to  the  central  tenets  of  the  modern  approach  to 

finance.  Rather  than  present  a  mass  of  loosely  connected  material,  we  instead  treat  all 

vii 



topics  within  a  common  framework  holding  that  security  markets  are  nearly  efficient, 

meaning  most  securities  are  usually  priced  appropriately  given  their  risk  and  return 

attributes.  There  are  few  free  lunches  found  in  markets  as  competitive  as  the  financial 

market.  This  simple  observation  is,  nevertheless,  remarkably  powerful  in  its  implications 

for the  design  of  investment  strategies,  and  our  discussions  of  strategy  are  always  guided 

by the  implications  of  the  market  efficiency  hypothesis.  While  the  degree  of  market 

efficiency  is,  and  will  always  be,  a  matter  of  debate,  we  hope  our  discussions  throughout 

the book  will  convey  a  good  dose  of  healthy  criticism  concerning  much  conventional 

wisdom. 

Second,  this  text  places  greater  emphasis  on  asset  allocation  than  most  of  its  competi-

tors do.  Asset  allocation  refers  to  an  investor's  choice  among  broad  asset  classes,  such  as 

stock versus  bond  markets,  rather  than  the  choice  of  specific  securities  within  an  asset 

class.  We  prefer  this  emphasis  for  two  important  reasons.  First,  it  corresponds  to  the 

procedure  that  most  individuals  actually  follow.  Typically,  one  starts  with  all  of  one's 

money  in  a  bank  account,  only  then  considering  how  much  to  invest  in  something  riskier 

that might  offer  a higher  expected  return.  The  logical  step  at  this  point  is  to  consider  other 

risky asset  classes,  such  as  stock,  bonds,  or  real  estate.  This  is  an  asset  allocation 

decision.  Second,  in  most  cases  the  asset  allocation  choice  is  far  more  important  in 

determining  overall  investment  performance  than  is  the  set  of  security  selection  deci-

sions.  Asset  allocation  is  the  primary  determinant  of  the  risk-return  profile  of  the 

investment  portfolio,  and  so  it  deserves  primary  attention  in  a  study  of  investment  policy. 

Third,  this  text  has  a  much  broader  and  deeper  treatment  of  futures,  options,  and  other 

derivative  security  markets  than  most  of  its  competitors  have.  These  markets  have 

become  crucial  and  integral  to  the  financial  universe  and  are  the  major  sources  of 

innovation  in  that  universe.  One  has  no  choice  but  to  become  conversant  in  these  markets 

if one  is  to  be  a  finance  professional,  or  simply  a  sophisticated  individual  investor. 

NEW  IN  THE  SECOND  EDITION 

This  edition  incorporates  several  improvements  suggested  by  past  users  of  the  text.  These 

changes  are  organizational  as  well  as  pedagogical  and  are  designed  to  make  this  edition 

easier  for  students  to  use. 

We have  reorganized  and  streamlined  parts  of  the  text  to  make  it  more  accessible  to 

students.  Part  1  (Elements  of  Investments)  and  Part  II  (Risk  and  Return)  in  particular  have 

been shortened  and  simplified.  Whereas  the  introductory  part  of  the  text  comprised  six 

chapters  in  the  first  edition,  this  edition  covers  the  material  in  only  four  chapters.  Chap-

ter 1  is now  an  introduction  to  the  important  themes  and  principles  that  will  be  treated  in 

the rest  of  the  text.  It  provides  a  brief  overview  of  the  financial  environment,  the  major 

players,  and  the  major  types  of  markets.  The  material  on  the  investment  process  that 

previously  was  covered  in  the  first  two  chapters  is  now  treated  more  concisely  in  Chap-

ter 4.  Moreover,  this  chapter  may  easily  be  skipped  without  any  loss  of  continuity. 

Part II  on  Risk  and  Return  also  has  been  streamlined.  Chapters  6  and  7  in  the  first 

edition  have  been  combined  into  one  introductory  chapter  on  risk  and  return  (Chapter  5) 

in this  edition.  In  the  process,  we  have  eliminated  non-essential  material  wherever 

possible  to  help  the  student  focus  on the  forest  without  getting  lost  in  the  trees.  One  major 

change in  exposition  in  this  edition  is  the  elimination  of  the  formal  analysis  of  utility 

functions  in describing  investor  risk  tolerance  and  portfolio  selection.  Several  reviewers 

suggested,  and  we  agreed,  that  this  material  required  too  great  an  investment  in  mathe-

matical apparatus  to  justify  the  additional  insight  offered.  In  this  edition,  therefore,  while 

we point  out  that  investors  will  choose  low  risk-low  return  or  higher  risk-higher  return 
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positions  from  along  the  efficient  frontier  according  to  their  risk  tolerance,  we  no  longer 

use  investor  utility  functions  to  formally  derive  that  optimal  position.  This  simplification 

greatly  diminishes  the  mathematical  sophistication  required  of  students  with  minimal 

loss  of  insight. 

We  also  have  attempted  to  make  the  treatment  of  portfolio  theory  more  modular. 

While  we  continue  to  believe  that  asset  allocation  decisions  are  best  covered  before 

efficient  diversification  among  many  assets,  we  believe  that  this  edition  of  the  text  does 

not  preclude  the  instructor  from  approaching  the  material  in  either  order.  The  asset 

allocation  material  that  comes  at  the  end  of  Chapter  5  can  be  covered  carefully  as  a 

formal  introduction  to  the  capital  asset  allocation  line,  but  it  also  may  be  covered  quickly 

and  treated  simply  as  a  further  discussion  of  the  risk-return  combinations  that  historically 

have  been  offered  by  the  major  asset  classes. 

Other  chapters  also  have  been  revised  to  greater  or  lesser  degrees.  Chapter  9  on  bond 

pricing  has  been  reorganized  and  now  contains  more  extensive  coverage  of  different 

types  of  yields,  for  example,  yield  to  call,  realized  compound  yield  to  maturity,  and  so 

on.  Chapter  11  on  industry  analysis  also  has  been  expanded. 

One  exciting  addition  is  the  inclusion  of  several  numerical  examples  to  each  chapter. 

These  examples  are  numbered,  labeled,  and  easily  located  because  they  are  set  apart  from 

the  rest  of  the  text  with  colored  rules.  By  following  our  solutions,  students  can  learn  how 

to solve  particular  problems  in  a  step-by-step  manner  as  well  as  gain  insight  into  general 

principles  by  seeing  how  they  are  applied  to  answer  concrete  questions. 

In addition  to  these  major  changes,  we  have  updated  and  edited  our  treatment  of  topics 

wherever  it  was  possible  to  improve  on  exposition  or  coverage. 

ORGANIZATION  AND  CONTENT 

The  text  is  composed  of  six  sections  that  are  fairly  independent  and  may  be  studied  in  a 

variety  of  sequences.  Since  there  is  enough  material  in  the  book  for  two  one-semester 

courses,  clearly  a  one-semester  course  will  require  the  instructor  to  decide  which  parts  to 

include  and  which  to  exclude.  The  Instructor's  Manual  that  accompanies  the  text  offers 

several  alternative  syllabi  for  a  one-  or  a  two-course  sequence  in  investments. 

Part  I  is  introductory  and  contains  some  interesting  institutional  material.  Chapter  1  is 

a description  of  the  financial  environment  that  contains  useful  background  information 

for  the  student  of  investments. 

Chapter  2  is  an  overview  of  the  types  of  securities  traded  in  financial  markets:  fixed-

income,  equities,  options,  and  futures  contracts.  It  presents  a  complete  list  of  security 

types,  describes  their  main  features,  and  explains  how  to  read  security  listings  in  the 

financial  pages  of  the  newspaper.  The  emphasis  throughout  the  chapter  is  on  understand-

ing  the  essential  features  of  the  financial  instruments  without  getting  bogged  down  in 

unnecessary  detail. 

Chapter  3  explains  how  and  where  securities  are  traded.  It  starts  from  the  issuance  of 

new  securities  in  the  primary  market,  explains  the  securities  exchanges  and  the  over-the-

counter  market  and  how  they  operate,  and  then  gives  a  thorough  but  not  overly  detailed 

presentation  of  the  mechanics  of  trading.  It  goes  through  the  types  of  orders  an  investor 

might  give  and  explains  the  meaning  and  mechanics  of  buying  and  short-selling.  It  also 

discusses  the  costs  of  trading,  how  to  choose  a  broker,  and  the  use  of  mutual  funds  and 

other  investment  companies  by  the  individual  investor. 

The  material  presented  in  Chapters  2  and  3  should  make  it  possible  for  the  instructor 

to assign  term  projects  early  in  the  course.  These  projects  might  require  the  students  to 

analyze  in  detail  a  particular  security  or  group  of  securities.  Many  instructors  like  to 



involve their  students  in  some  sort  of  investment  game,  which  gets  them  to  simulate  the 

process of  real-world  investing.  The  material  in  these  two  chapters  is  intended  to 

facilitate  this. 

Chapter 4  lays  out  the  general  framework  of  the  investment  process.  This  part  of  the 

book should  be  of  special  interest  to  students  participating  in  the  CFA  program. 

Part II  contains  the  core  of  modern  portfolio  theory.  Chapter  5  is  an  introduction  to 

risk and return,  with  a  focus  on lessons  from  the  historical  returns  of  broad  asset  classes. 

This chapter  also  provides  an  introduction  to  asset  allocation.  Chapter  6  develops  the 

Markowitz  portfolio  optimization  problem  with  and  without  the  risk-free  asset  and 

develops  the  notion  of  an  efficiently  diversified  portfolio. 

The level  of  analysis  in  this  part  of  the  book  is  as  nontechnical  as  possible  without 

being operationally  useless. 

Chapter 7  discusses  the  equilibrium  structure  of  expected  rates  of  return  on  risky 

assets. Topics  covered  include  the  capital  asset  pricing  model  and  the  arbitrage  pricing 

theory. 

Chapter  8  treats  the  efficient  markets  hypothesis.  It  gives  rigorous  definitions  of  the 

alternative  forms  of  the  hypothesis,  explains  the  rationale  behind  it,  and  summarizes  in 

some detail  the  evidence  for  and  against  it. 

Part III,  which  focuses  on the  analysis  and  valuation  of  fixed-income  securities,  is  the 

first of three  parts  devoted  to  security  valuation.  The  other  two  deal  with  equity  securities 

and derivative  securities.  For  a  course  emphasizing  security  analysis  and  excluding 

portfolio  theory,  one  may  proceed  directly  from  Part  I  to  Part  III  with  no  loss  in 

continuity. 

Chapter  9  introduces  the  fundamentals  of  bond  pricing  and  yield  calculations  and  the 

term structure  of interest  rates.  Chapter  10  deals  with  fixed-income  investment  strategies, 

including the  concepts  of  duration  and  immunization. 

Part IV  is  devoted  to  equity  securities.  Chapter  11  treats  the  broad  macroeconomic 

environment  in  which  all  firms  operate. 

Chapter 12  presents  the  theory  of  equity  valuation,  primarily  discounted  dividend 

models of  progressively  greater  degrees  of  complexity  and  realism.  It  attempts  to  reach 

the level  of  sophistication  at  which  professional  security  analysts  employ  these  models. 

Chapter  13  is  devoted  to  fundamental  analysis,  including  the  analysis  of  financial 

statements,  the  preparation  of  earnings  forecasts,  and  other  applied  techniques  used  in 

trying to  identify  mispriced  common  stocks.  Chapter  14  is  an  overview  of  technical 

analysis. 

Part V  covers  derivative  assets,  such  as  options,  futures  contracts,  and  convertible 

securities.  It  contains  two  chapters  on  options  and  one  on  futures.  Chapter  15,  the  first  of 

two chapters  on  options,  is  a  general  introduction  to  options  markets  and  securities  with 

optionlike  features.  Chapter  16  contains  material  on  the  theory  of  option  valuation. 

Chapter  17  is  an  introduction  to  futures  contracts.  It  explains  the  kinds  of  contracts 

.raded.  their  uses  in  hedging  and  in  speculating,  and  the  equilibrium  relationships 

between spot  and  futures  prices.  It  takes  a  closer  look  at  several  selected  futures 

contracts. 

Part VI  presents  extensions  of  previous  material.  Chapter  18  addresses  the  evaluation 

of portfolio  performance.  It  develops  the  theory  behind  some  of  the  popularly  used  risk-

adjusted  performance  measures  and  explains  the  methods  of  evaluating  whether  a 

portfolio  manager  has  superior  market  timing  or  security  selection  ability. 
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Chapter  19  develops  the  theory  of  active  portfolio  management.  It  attempts  to 
integrate  the  material  on  security  analysis  in  Parts  IV  through  V  with  the  material  on 
portfolio  selection  in  Part  П  by addressing  the  question  of  how  to  combine  securities  that 
you believe  are  mispriced  into  an  efficiently  diversified  overall  portfolio.  To  the  best  of 
our  knowledge,  the  material  in  this  chapter  has  never  before  appeared  in  a  textbook. 

Chapter  20  is  a  treatment  of  portfolio  strategy  and  market  equilibrium  that  accounts 
for  international  assets  and  nontraditional  assets. 

PEDAGOGICAL  FEATURES  AND  ANCILLARY  MATERIALS 

This  book  contains  several  features  designed  to  make  it  easy  for  the  student  to  under-
stand,  absorb,  and  apply  the  concepts  and  techniques  presented.  Each  chapter  begins  with 
an overview,  which  states  the  objectives  of  the  chapter  and  describes  the  material  to  be 
covered,  and  ends  with  a  detailed  summary  of  the  main  ideas  presented. 

Learning  investments  is  in  many  ways  like  learning  a  new  language.  Before  one  can 
communicate,  one  must  learn  the  basic  vocabulary.  To  facilitate  this  process,  all  new 
terms  are  presented  in  boldface  type  the  first  time  we  use  them.  A  Running  Glossary  of 
all of  the  terms  used  appears  in  the  margins  of  each  chapter.  At  the  end  of  each  chapter  a 
Key  Terms  section  lists  the  most  important  new  terms  introduced  in  that  chapter. 

Boxes  containing  short  articles  from  The  Wall  Street  Journal,  Business  Week,  and 
business  periodicals  are  included  throughout  the  book.  We  think  they  enliven  the  text 
discussion  with  examples  from  the  world  of  current  events.  We  chose  the  boxed  material 
on the  basis  of  relevance,  clarity  of  presentation,  and  consistency  with  good  sense. 

A unique  feature  of  this  book  is  the  inclusion  of  Concept  Checks  in  the  body  of  the 
text.  These  self-test  questions  and  problems  enable  the  student  to  determine  whether  he 
or she  has  understood  the  preceding  material  and  to  reinforce  that  understanding. 
Detailed  solutions  to  all  these  questions  are  provided  at  the  end  of  each  chapter. 

These  Concept  Checks  may  be  approached  in  a  variety  of  ways.  They  may  be  skipped 
altogether  in  a  first  reading  of  the  chapter  with  no  loss  in  continuity.  They  can  then  be 
answered  during  the  second  reading.  Finally,  they  can  serve  as  models  for  solving  the 
end-of-chapter  problems  assigned  by  the  instructor. 

The  end-of-chapter  problems  progress  from  the  simple  to  the  complex.  We  strongly 
believe  that  practice  in  solving  problems  is  a  critical  part  of  learning  investments,  so  we 
have  provided  lots  of  problems.  Many  are  taken  from  CFA  examinations  and  therefore 
represent  the  kinds  of  questions  that  professionals  in  the  field  believe  are  relevant  to  the 
"real  world."  These  problems  are  identified  by  an  icon  in  the  text  margin.  The  solutions 
to these  questions  appear  in  a  stand-alone  Solutions  Manual. 

Software  is  available  for  use  with  the  text.  The  Innovative  Investor,  prepared  by 
David  Shimko,  consists  of  a  set  of  LOTUS  1-2-3®  templates  designed  to  provide  students 
quick  access  to  difficult  financial  calculations:  stocks,  bonds,  callables  and  convertibles, 
options,  futures,  asset  allocation,  portfolio  performance  evaluation  and  more!  All  spread-
sheets  come  complete  with  comprehensive  "What-if'  analysis,  and  automatic  graphing 
and printing  capabilities.  These  user-friendly  capsules  are  designed  to  solve  many 
problems  a  student  of  investments  might  encounter,  beginning  with  chapter  problems  in 
the  textbook,  but  continuing  to  other  real-world  problems  encountered  in  a  career  as  a 
financial  analyst  or  as  a  sophisticated  investor.  Together  with  the  text,  the  software 
enables  students  not  only  to  process  calculations,  but  to  ask  questions  of  the  software  and 
build  upon  the  intuition  established  in  the  text. 
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INSTRUCTOR'S  MANUAL 

Prepared  by  Linda  J.  Martin  at  Arizona  State  University,  this  manual  is  a  tremendous 

resource  for  the  professor.  Each  chapter  provides  a  chapter  overview,  discussion  of 

learning  objectives,  an  annotated  outline,  lecture  tips  and  insights  (called  "perspec-

tives"),  detailed  worked  out  solutions  for  each  end-of-chapter  problem  and  a  minimum 

of 10  transparency  masters. 

The learning  objectives  are  elaborated  upon,  indicating  what  the  student  should  take 

away from  that  chapter.  These  discussions  will  assist  you  in  your  planning  of  chapter 

material. 

Chapter  outlines  are  annotated  and  formatted  so  that  you  can  integrate  your  own  notes. 

The annotations  offer  additional  background  detail  on  the  topical  coverage  by  head-

ing. 

Perspectives  are  good  points  to  highlight  for  particular  sections.  This  information  can 

be used  to  assist  your  lecture  preparation.  Detailed  solutions  for  each  end-of-chapter 

problem  are  available  in  a  separate  section  of  the  Instructor's  Manual.  These  can  be 

custom  published  at  an  additional  fee  and  can  be  packaged  with  the  text.  Your  Irwin 

representative  will  be  glad  to  provide  you  with  information  on  this  unique  packaging 

option.  Finally,  each  chapter  contains  10  transparency  masters,  for  those  professors  who 

prefer  to  lecture  using  acetates.  The  pages  for  this  manual  are  perforated  so  that  they  can 

be removed  and  organized  in  a  format  that  suits  your  needs. 

TESTBANK 

The testbank  that  accompanies  this  edition  contains  over  700  questions  and  has  been 

extensively  revised  and  updated.  Over  50%  of  the  problems  are  new  to  this  edition.  Each 

of the  questions  is  ranked  by  level  of  difficulty  (easy,  medium,  or  hard).  This  allows  you 

greater  flexibility  in  creating  a  test.  In  addition  to  the  print  version  of  the  testbank,  it  is 

also  available  in  a  computerized  format.  Detailed  solutions  for  the  testbank  are  available 

as well.  Please  ask  your  Irwin  representative  for  details  on  how  to  receive  these. 

MARKETBASE-E  SOFTWARE 

MarketBase  is  a  fundamental  database  and  analysis  system  of  approximately  6,000 

companies  with  common  stock  trading  on  the  NYSE,  AMEX,  NASDAQ  National 

Market  exchanges.  MarketBase-E,  the  educational  version  of  MarketBase,  the  leading 

stock  database,  can  be  packaged  with  this  text.  This  software  can  be  used  to  solve 

selected  end-of-chapter  problems  in  Chapters  8,11,12,  and  13.  These  problems  appear  at 

the end  of  the  problems  sections  and  are  further  identified  with  the  MarketBase-E  logo. 

The MarketBase-E  User's  Manual,  prepared  by  William  Remaley  at  Susquehanna 

University  and  Marketbase,  Inc.,  offers  over  60  investments  and  corporate  finance 

projects  to  provide  your  students  with  even  more  applications.  MarketBase-E  data  is 

timely  and  will  be  offered  each  July  for  fall  orders  and  will  be  updated  in  time  for  the 

spring  semester.  Please  contact  your  Irwin  representative  for  further  details  on  how  to 

package  MarketBase-E  with  this  text. 
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CHAPTER 

ш 
INVESTMENTS: 

BACKGROUND AND ISSUES 

AFTER STUDYING THIS  CHAPTER YOU SHOULD BE  ABLE TO: 

• Distinguish  between  real  assets  and  financial  assets. 

• Describe  the  major  steps  in  the  construction  of  an  investment  portfolio. 

• Identify  major  participants  in  financial  markets. 

• Identify  types  of  financial  markets  and  recent  trends  in  those  markets. 

Investment 

Commitment  of  current 

resources  in  the  hope 

of deriving  greater 

resources  in  the  future. 

An investment  is  the  current  commitment  of  money  or  other  resources  in  the  hope  of 
reaping future  benefits.  For  example,  an  individual  might  purchase  shares  of  stock 
anticipating that  the  future  proceeds  from  the  shares  will  justify  both  the  time  that  her 
money is  tied up  as well as  the risk  of  the  investment.  The  time  you  will  spend  studying 
this text (not  to  mention  its  cost)  also  is  an investment.  You  are  foregoing  either  current 
leisure or  the  income  you  could  be  earning  at  a  job  in  the  expectation  that  your  future 
career will be  sufficiently  enhanced  to  justify  this  commitment  of  time  and  effort.  While 
these two investments  differ  in many  ways,  they  share  one  key  attribute  that  is  central  to 
all investments:  You  sacrifice  something  of  value  now,  expecting  to  benefit  from  that 
sacrifice later. 

This text can help  you become  an  informed  practitioner  of  investments.  We  will  focus 
on investments  in  securities  such  as  stocks,  bonds,  or  options  and  futures  contracts,  but 
much of what we discuss  will  be  useful  in the analysis  of any type  of  investment.  The  text 
will provide  you with  background  in  the  organization  of  various  securities  markets,  will 
survey the  valuation  and  risk-management  principles  useful  in  particular  markets  such 
as those  for  bonds  or  stocks,  and  will  introduce  you  to  the  principles  of  portfolio  con-
struction. 

This chapter  is  an  introduction  to  the  investment  process  and  environment.  In  it  we 
raise many of the key issues  faced  by investors.  These  issues  are  addressed  at  length  later 
in the  text.  We  start  with  some  useful  distinctions  among  several  classes  of  assets  and 
then provide  a  broad overview  of  the  steps  involved  in  choosing  an  investment  portfolio. 
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We  discuss  the  implications  of  the  fact  that  financial  markets  are  extremely  competitive. 

Next,  we  identify  the  key  players  in  the  financial  markets,  and  the  types  of  markets  in 

which  securities  can  trade.  We  then  identify  a  few  of  the  more  interesting  recent  trends  in 

financial  markets  and,  finally,  close  with  an  overview  of  the  text. 

1.1  REAL  ASSETS  VERSUS  FINANCIAL  ASSETS 

The  material  wealth  of  a  society  is  ultimately  determined  by  the  productive  capacity  of  its 

economy,  that  is,  the  goods  and  services  its  members  can  create.  This  capacity  is  a 

function  of  the  real  assets  of  the  economy:  the  land,  buildings,  machines,  and  knowledge 

that  can  be  used  to  produce  goods  and  services. 

In contrast  to  such  real  assets  are  financial  assets,  such  as  stocks  and  bonds.  Such 

securities  are  no  more  than  sheets  of  paper  (or  entries  in  a  computer!)  and  do  not 

contribute  directly  to  the  productive  capacity  of  the  economy.  Instead,  these  assets  are  the 

means  by  which  individuals  in  well-developed  economies  hold  their  claims  on  real 

assets.  Financial  assets  are  claims  to  the  income  generated  by  real  assets  (or  claims  on 

income  from  the  government).  If  we  cannot  own  our  own  auto  plant,  we  can  still  buy 

shares  in  General  Motors  or  Toyota  and,  thereby,  share  in  the  income  derived  from  the 

production  of  automobiles. 

While  real  assets  generate  net  income  to  the  economy,  financial  assets  simply  define 

the  allocation  of  income  or  wealth  among  investors.  Individuals  can  choose  between 

consuming  their  wealth  today  or  investing  for  the  future.  If  they  choose  to  invest,  they 

may  place  their  wealth  in  financial  assets  by  purchasing  various  securities.  When 

investors  buy  these  securities  from  companies,  the  firms  use  the  money  so  raised  to  pay 

for  real  assets,  such  as  plant,  equipment,  technology,  or  inventory.  So  investors'  returns 

on securities  ultimately  come  from  the  income  produced  by  the  real  assets  that  were 

financed  by  the  issuance  of  those  securities. 

The  distinction  between  real  and  financial  assets  is  apparent  when  we  compare  the 

balance  sheet  of  U.S.  households  shown  in  Table  1.1,  with  the  composition  of  national 

TABLE  1.1  BALANCE  SHEET  OF  U.S.  HOUSEHOLDS,  DECEMBER  1992* 

Assets S Billion % Total 

Liabilities  and 

Net  Worth S Billion % Total 

Tangible  assets 

Houses $ 3,974 15.5% Mortgages $ 3.067 11.9% 
Land 2.883 11.2 Consumer  credit 799 3.1 
Durables 2,191 8.5 Bank  loans 173 0.7 
Other 467 1.8 Other 242 0.9 

Total  tangibles 9,515 37.0 Total  liabilities 4,281 16.7 

Financial  assets 

Deposits 3.351 130 
Life  insurance  reserves 434 1.7 
Pension  reserves 4.586 17.8 
Corporate  equity 3.433 13.4 
Equity  in  noncorporate  business 2,264 8.8 
Debt  securities 1,791 7.0 
Other 322 1.3 

Total  financial  assets 16,181 63.0 Net  worth 21,415 83.3 

Total 525,696 100  0 25,696 100.0 

'Column sums subject to rounding error. 

Source Balance  Sheets  tor  the  United  States.  1945-92.  Board ol the Federal Reserve System. March 1993 

real  assets 

Assets  used  to  produce 

goods  and  services. 

financial  assets 

Claims  on  real  assets  or 

the  income  generated 

by them. 
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TABLE  1.2 

DOMESTIC  NET 

WORTH,  DECEMBER 

1992 

Assets S Billion 

Residential  structures S5.188 

Plant  and  equipment 5,539 

Inventories 1.101 

Consumer  durables 2,191 

Land 4,289 

Gold  and  SDRs 20 

Total 18.327* 

� Column sum may differ from total because of rounding errors. 

Source Balance  Sheets  lor  the  United  States.  1945-92. Washing-

ton. DC  Board  of Ihe Federal Reserve System. March 1993. 

wealth in  the  United  States,  shown  in  Table  1.2.  Household  wealth  includes  financial 

assets such as  bank accounts,  corporate  stock,  or  bonds.  But  these  securities,  which  are 

financial assets of households,  are  liabilities  of  the  issuers  of  the  securities.  For  example, 

a bond  that  you  treat  as  an  asset  because  it  gives  you  a  claim  on  interest  income  and 

repayment of  principal  from  General  Motors  is  a  liability  of  General  Motors  which  is 

obligated to  make these  payments  to  you.  Your  asset  is  GM's  liability.  Therefore,  when 

we aggregate over  all balance  sheets,  these  claims  cancel  out.  leaving  only  real  assets  as 

the net  wealth  of  the  economy.  National  wealth  consists  of  structures,  equipment, 

inventories of  goods,  and  land. 

We will focus  almost  exclusively  on  financial  assets.  But  you  shouldn't  lose  sight  of 

the fact  that  the  successes  or  failures  of  the  financial  assets  we  choose  to  purchase 

ultimately depend  on  the  performance  of  the  underlying  real  assets. 

/ I  CONCF.PT 1.  Are  the following assets real  or  financial? 

I CHUCK a.  patents 

b. lease  obligations 

c. customer  goodwill 

d. a  college education 

e. a  S5 bill 

1.2 A  TAXONOMY  OF  FINANCIAL  ASSETS 

fixed-income  securities 

Pay  a  specified  cash 

flow over  a  specific 

penod. 

equity 

An ownership  share  in  a 

corporation. 

It is  common to  distinguish  among  three  broad  types  of  financial  assets:  fixed  income, 

equity, and derivatives.  Fixed-income  securities  promise  either  a fixed  stream  of  income 

or a stream of income that is determined  according  to  a specified  formula.  For  example,  a 

corporate bond  typically  would  promise  that  the  bondholder  will  receive  a  fixed  amount 

of interest  each  year.  Other  so-called  floating-rate  bonds  promise  payments  that  depend 

on current  interest  rates.  For  example,  a  bond  may  pay  an  interest  rate  that  is  fixed  at 

three percentage  points  above  the  rate paid  on U.S.  Treasury  bills.  Unless  the  borrower  is 

declared bankrupt,  the  payments  on  these  securities  are  either  fixed  or  determined  by 

formula.  For this reason,  the investment  performance  of fixed-income  securities  typically 

are least  closely  tied  (o  the  financial  condition  of  the  issuer. 

Nevertheless  fixed-income  securities  come  in  a  tremendous  variety  of  maturities  and 

payment provisions.  We  will  take  a  first  look  at  these  securities  in  Chapter  2  and 

undertake a  more  detailed  analysis  of  the  fixed  income  market  in  Part  3. 

Unlike fixed-income  securities,  common  stock,  or  equity,  in  a  firm  represents  an 

ownership share  in  the  corporation.  Equity  holders  are  not  promised  any  particular 

payment.  They receive  any dividends  the  firm  may  pay  and  have  pro-rated  ownership  in 
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derivative  securities 

Securities  providing  pay-

offs  that  depend  on  the 

values  of  other  assets. 

the real  assets  of  the  firm.  If  the  firm  is  successful,  the  value  of  equity  will  increase;  if 

not,  it  will  decrease.  The  performance  of  equity  investments,  therefore,  is  tied  directly  to 

the success  of  the  firm  and  its  real  assets.  For  this  reason,  equity  investments  tend  to  be 

riskier than  investments  in  fixed-income  securities.  Equity  markets  and  equity  valuation 

are the  topics  of  Part  4. 

Finally,  derivative  securities  such  as  options  and  futures  contracts  provide  payoffs 

that are  determined  by  the  prices  of  other  assets  such  as  bond  or  stock  prices.  For 

example,  a  call  option  on  a  share  of  Du  Pont  stock  might  turn  out  to  be  worthless  if  Du 

Pont's  share  price  remains  below  a  threshold  or  "exercise"  price  such  as  $50  a  share,  but 

can be  quite  valuable  if  the  stock  price  rises  above  that  level.1  Derivative  securities  are  so 

named  because  their  values  derive  from  the  prices  of  other  assets.  For  example,  the  value 

of the  call  option  will  depend  on  the  price  of  Du  Pont  stock.  Other  important  derivative 

securities  are  futures  and  swap  contracts.  We  will  treat  these  in  Part  5. 

In addition  to  these  financial  assets,  individuals  might  invest  directly  in  some  real 

assets.  For  example,  real  estate  or  commodities  such  as  precious  metals  or  agricultural 

products  are  real  assets  that  might  form  a  part  of  an  investment  portfolio. 

1.3  THE  INVESTMENT  PROCESS 

asset  allocation 

Allocation  of  investment 

portfolio  across  broad 

asset  classes. 

security  selection 

Choice  of  specific  secu-

rities  within  each  asset 

class. 

security  analysis 

Analysis  of  the  value  of 

securities. 

An investor's  portfolio is  simply  the  collection  of  investment  assets.  Once  the  portfolio  is 

established,  it  is  updated  or  "rebalanced"  by  selling  existing  securities  and  using  the 

proceeds  to  buy  new  securities,  by  investing  additional  funds  to  increase  the  overall  size 

of the  portfolio,  or  by  selling  securities  to  decrease  the  size  of  the  portfolio. 

Investment  assets  can  be  categorized  into  broad  asset  classes,  such  as  stocks,  bonds, 

real estate,  commodities,  and  so  on.  Investors  make  two  types  of  decisions  in  construct-

ing their  portfolios.  The  asset  allocation  decision  is  the  choice  among  broad  asset 

classes,  while  the  security  selection  decision  is  the  choice  of  which  particular  securities 

to hold  within  each  asset  class. 

"Top-down"  portfolio  construction  starts  with  asset  allocation.  For  example,  an 

individual  who  currently  holds  all  of his  money  in  a  bank  account  would  first  decide  what 

proportion  of  the  overall  portfolio  ought  to  be  moved  into  stocks,  bonds,  and  so  on.  In 

this  way,  the  broad  features  of  the  portfolio  are  established.  Only  after  the  asset  alloca-

tion decision  is  made  would  the  investor  turn  to  the  particular  securities  to  be  held. 

Security  analysis  involves  the  valuation  of  particular  securities  that  might  be  included 

in the  portfolio.  For  example,  an  investor  might  ask  whether  Merck  or  Pfizer  is  more 

attractively  priced.  Both  bonds  and  stocks  must  be  evaluated  for  investment  attractive-

ness,  but  valuation  is  far  more  difficult  for  stocks  because  a  stock's  performance  usually 

is far  more  sensitive  to  the  condition  of  the  issuing  firm. 

In contrast  to  top-down  portfolio  management,  is  the  "bottom-up"  strategy.  In  this 

process,  the  portfolio  is  constructed  from  the  securities  that  seem  attractively  priced 

without  as  much  concern  for  the  resultant  asset  allocation.  Such  a  technique  can  result  in 

unintended  bets  on  one  or  another  sector  of  the  economy.  For  example,  it  might  turn  out 

that the  portfolio  ends  up  with  very  heavy  representation  of  firms  in  one  industry,  from 

one part  of  the  country,  or  with  exposure  to  one  source  of  uncertainty.  However,  a 

1 A  call  option  is  the  right  to  buy  a  share  of  stock  at  a  given  exercise  price  on  or  before  the  option's 

maturity  date.  If  the  market  price  of  Du  Pont  remains  below  $50  a  share,  the  right  to  buy  for  $50  will 

turn  out  to  be  valueless.  If  the  share  price  rises  above  $50  before  the  option  matures,  however,  the 

option  can  be  exercised  to  obtain  the  share  for  only  $50. 
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bottom-up  strategy  does  focus  the  portfolio  on  the  assets  that  seem  to  offer  the  most 

attractive  investment  opportunities. 

1.4  MARKETS  ARE  COMPETITIVE 

Financial  markets  are  highly  competitive.  Thousands  of  intelligent  and  well-backed 

analysts  constantly  scour  the  securities  markets  searching  for  the  best  buys.  This  compe-

tition means  that  we  should  expect  to  find  few,  if  any,  "free  lunches,"  securities  that  are 

so underpriced  that  they  represent  obvious  bargains.  There  are  several  implications  of 

this no-free-lunch  proposition.  Let's  examine  two. 

THE Investors  invest  for  anticipated  future  returns,  but  those  returns  rarely  can  be  predicted 

RISK-RETURN precisely.  There  will  almost  always  be  risk  associated  with  investments.  Actual  or 

TRADE-OFF realized  returns  will  almost  always  deviate  from  the  expected  return  anticipated  at  the 

start of  the  investment  period.  For  example,  since  1926  the  rate  of  return  on  common 

stocks  of  large  firms  has  averaged  about  12%  per  year.  But  actual  returns  have  varied 

widely  around  this  average  value.  In  1931  (the  worst  calendar  year  for  the  market  since 

1926), the  stock  market  lost  43  percent  of  its  value.  In  1933  (the  best  year),  the  stock 

market  gained  54  percent.  You  can  be  sure  that  investors  did  not  anticipate  such  extreme 

performance  at  the  start  of  either  of  these  years.  While  the  expected  rate  of  return  at  the 

start  of  any  year  may  be  in  the  neighborhood  of  12%,  investors  know  the  actual  returns 

might  not  be  even  close  to  12%. 

Naturally,  if  all  else  could  be  held  equal,  investors  would  prefer  investments  with  the 

highest  expected  return.2  However,  the  no-free-lunch  rule  tells  us  that  all  else  cannot  be 

held equal.  If  you  want  higher  expected  returns,  you  will  have  to  pay  a  price  in  terms  of 

accepting  higher  investment  risk.  If  higher  expected  return  could  be  achieved  without 

bearing  extra  risk,  there  would  be  a  rush  to  buy  the  high-return  assets,  with  the  result  that 

their  prices  would  be  driven  up  and  their  expected  future  returns  driven  down.  In  the 

same  way,  there  would  be  a  rush  to  sell  high-risk  assets  unless  investors  were  compen-

sated for  that  risk  by  the  prospect  of  higher  expected  future  returns.  We  conclude  that 

risk-return  trade-off  there  should  be  a  risk-return  trade-off  in  the  securities  markets,  with  higher-risk  assets 

Assets with higher priced  to  offer  higher  expected  returns  than  lower-risk  assets. 

expected returns  have  Qf  course-  this  discussion  leaves  several  important  questions  unanswered.  How  should 

greater nsk. one  measure  the  risk  of  an  asset?  What  should  be  the  quantitative  trade-off  between  risk 

(properly  measured)  and  expected  return?  One  would  think  that  risk  would  have  some-

thing  to  do  with  the  volatility  of  an  asset's  returns,  but  this  guess  turns  out  to  be  only 

partly  correct.  When  we  mix  assets  into  diversified  portfolios,  we  need  to  consider  the 

interplay  among  assets  and  the  effect  of diversification  on  the  risk  of  the  entire  portfolio. 

Diversification means  that  many  assets  are  held  in  the  portfolio  so  that  the  exposure  to 

any particular  asset  is  limited.  The  effect  of diversification  on  portfolio  risk,  the  implica-

tions  for  the proper  measurement  of  risk,  and  the  risk-retum  relationship  are  the  topics  of 

Part 2.  These  topics  are  the  subject  of  what  has  come  to  be  known  as  modern  portfolio 

theory. The  development  of  this  theory  brought  two  of  its  pioneers,  Harry  Markowitz  and 

William  Sharpe,  Nobel  Prizes.  See  the  nearby  box  for  a discussion  of  their  contributions. 

2 The  "expected"  return  is  not  the  return  investors  believe  they  necessarily  will  earn,  or  even  their  mosl 

likely return.  It  is  instead  the  result  of  averaging  across  all  possible  outcomes,  recognizing  that  some 

outcomes  are  more  likely  than  others.  It  is  the  average  rate  of  return  across  possible  economic  scenarios. 
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EN-NOBELING  FINANCIAL  ECONOMICS 

The  announcement  that  the  Nobel  Prize  for  economics 

has  been  awarded  to  Merton  Miller,  William  Sharpe,  and 

Harry  Markowitz  finally  acknowledges  that  the  field  of 

Financial  economics  is  a  genuine  science,  in  the  same 

league  with  physics  and  mathematics. 

Largely  thanks  to  these  three  fathers  of  finance,  aca-

demics  who  study  corporate  financc,  investment  man-  I 

agcment,  and  financial  markets  can  walk  a  little  taller  I 

around  their  campuses.  Messrs.  Miller,  Markowitz,  and  : 

Sharpe  are  pureblood  financial  economists  and  their  с 

prize-winning  contributions  are  strictly  on  the  subject  of  i 

finance.  What  are  these  contributions  to  financial  knowl-

edge?  : 

Historically,  portfolio  theory  focused  on  picking  ' 

"winners."  All  sorts  of  ad  hoc  ideas  about  security  ' 

pricing,  many  found  in  the  still-popular  book  Security  1 

Analysis by  Benjamin  Graham  and  David  Dodd,  sup-  1 

ported  the  central  investment  goal  of  attempting  to  pick  ! 

undervalued  stocks  to  beat  the  market. 

i 
PORTFOLIO  RISK 

Mr.  Markowitz  defined  the  risk  to  owning  securities  as  i 

variance,  a  familiar  statistical  concept,  and  rigorously  i 

developed  the  principles  governing  how  portfolio  vari-  i 

ance,  or  risk,  is  affected  by  adding  and  subtracting  indi-

vidual  securities  from  a  portfolio,  which  is  simply  a  i 

combination  of  securities.  The  major  lesson  implied  by  : 

this  math  is  that  portfolios  offer  far  superior  returns  for  ! 

given  risk  (variance)  than  do  individual  securities.  This  i 

insight  flew  in  the  face  of  the  conventional  practice  of  1 

emphasizing  individual  securities  in  an  effort  to  pick 

winners.  Mr.  Markowitz  showed  that  eschewing  diver-

sification  was  enormously  risky  and  could  only  be  justi-  i 

fied economically  as  a  general  approach  if  financial 

markets  were  unbelievably  inefficient. 

William  Sharpe  was  the  most  notable  of  several 

financial  economists,  including  names  like  Treynor, 

Lintncr,  Mossin,  and  Black,  who  extended  Mr.  Mark-

owitz's  powerful  insights  and  created  the  revolutionary 

theories  of  asset  pricing  based  on  Mr.  Markowitz's  math-

ematical  treatment  of  security  returns  and  variances. 

These  contributions  were  the  genesis  of  a  revolution 

in finance,  leading  to  an  explosion  of  theoretical  and 

empirical  advances  that  has  yet  to  run  its  course.  The 

emphasis  on  diversification  and  portfolio  management  is 

at the  heart  of  practical  investment  management  today. 

Merton  Miller  won  his  share  of  the  Nobel  Prize  for 

his  contributions  to  the  field  of  corporate  finance.  Mr. 

Miller's  article  applied  the  physics  principle  of  conserva-

tion  of  matter  to  the  study  of  the  value  and  riskiness  of 

the corporate  entity.  In  his  theory  the  corporation  was  a 

stream  of  expected  future  cash  flows,  or  profits  from 

operations.  These  were  independent  of  the  financial  poli-

cies  and  dividend  payout  policies  of  the  firm. 

RIGOROUS  ANALYSIS 

Mr.  Miller,  armed  with  enormous  intelligence,  humor, 

energy,  and  a  genius  of  a  co-author,  won  over  the  finance 

profession  and  started  the  field  on  its  way  to  becoming 

rich  with  scientifically  rigorous  theories  and  statistically 

sophisticated  empirical  knowledge.  Mr.  Miller  has  not 

been  the  retiring  father  on  the  sidelines.  Far  from  it.  He 

remains  today  the  king  of  corporate  finance,  paving  the 

way  to  understanding  the  important  role  of  taxes  in 

corporate  policy  and  how  financial  markets  for  securities 

and  derivative  instruments  operate  in  arbitrage  equilib-

riums. 

The  Nobel  Committee  has  sifted  through  the  hun-

dreds  of  contributors  to  the  field  of  financial  economics 

and  has  succeeded  in  selecting  the  genuine  founding 

fathers  of  the  theories  on  which  all  of  this  modern  knowl-

edge  is  based.  Many  others  have  made  enormous  contri-

butions.  such  as  Gene  Fama,  Myron  Scholes.  and  Robert 

Merton.  These  people  too  deserve  serious  consideration 

for  future  Nobel  Prizes.  But  every  academic  in  the  field 

of financial  economics  will  work  a  little  harder  and  teach 

with  a  little  more  conviction,  for  the  Nobel  Committee 

has  just  said  to  the  world  that  our  science  is  legitimate 

and  important.  Congratulations  to  Merton  Miller,  Harry 

Markowitz,  and  William  Sharpe  and,  from  all  of  us, 

thank  you  very  much  indeed. 

Source: Abridged  from  Gregg A.  Jarrell.  "En-Nobeling  Financial 
Economics,"  The  Wnlt  Street Journal,  October  17.  1940.  p. A14. 
Reprinted by  permission  of  THE  WALL  STREET JOURNAL.  © 
1990 Dow Jones  &  Company.  Inc.  All Rights  Reserved  World-
wide. 

EFFICIENT Another  implication  of  the  no-free-lunch  proposition  is  that  we  should  rarely  expect  to 
MARKETS find  bargains  in  the  security  markets.  We  will  spend  all  of  Chapter  8  examining  the 

theory  and  evidence  concerning  the  hypothesis  that  financial  markets  process  all  relevant 
information  about  securities  quickly  and  efficiently,  that  is,  that  the  security  price  usually 
reflects  all  the  information  available  to  investors  concerning  the  value  of  the  security. 
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According  to  this  hypothesis,  as  new  information  about  a  security  becomes  available,  the 

price  of  the  security  quickly  adjusts  so  that  at  any  time,  the  security  price  equals  the 

market  consensus  estimate  of  the  value  of  the  security.  If  this  were  so,  there  would  be 

neither  underpriced  nor  overpriced  securities. 

One interesting  implication  of  this  "efficient  market  hypothesis"  concerns  the  choice 

between  active  and  passive  investment-management  strategies.  Passive  management 

calls  for  holding  highly  diversified  portfolios  without  spending  effort  or  other  resources 

attempting  to  improve  investment  performance  through  security  analysis.  Active  man-

agement  is  the  attempt  to  improve  performance  either  by  identifying  mispriced  securities 

or by  timing  the  performance  of  broad  asset  classes,  for  example,  increasing  one's 

commitment  to  stocks  when  one  is  bullish  on  the  stock  market.  If  markets  are  efficient, 

and prices  reflect  all  relevant  information,  perhaps  it  is  better  to  follow  passive  strategies 

instead  of  spending  resources  in  a  futile  attempt  to  outguess  your  competitors  in  the 

financial  markets. 

If the  efficient  market  hypothesis  were  taken  to  the  extreme,  there  would  be  no  point 

in active  security  analysis;  only  fools  would  actively  analyze  securities.  Without  ongoing 

security  analysis,  however,  prices  eventually  would  depart  from  "correct"  values, 

creating  new  incentives  for  experts  to  move  in.  Therefore,  even  in  environments  as 

competitive  as  the  financial  markets,  we  may  observe  only  wijr-etficiency.  and  profit 

opportunities  may  exist  for  especially  diligent  and  creative  investors.  This  motivates  our 

discussion  of  active  portfolio  management  in  Part  6.  More  importantly,  our  discussions 

of security  analysis  and  portfolio  construction  generally  must  account  for  the  likelihood 

of nearly  efficient  markets. 

1.5 THE  PLAYERS 

From  a  bird's-eye  view,  there  would  appear  to  be  three  major  players  in  the  financial 

markets: 

1. Firms  are  net  borrowers.  They  raise  capital  now  to  pay  for  investments  in  plant  and 

equipment.  The  income  generated  by  those  real  assets  provides  the  returns  to 

investors  who  purchase  the  securities  issued  by  the  firm. 

2. Households  typically  are  net  savers.  They  purchase  the  securities  issued  by  firms 

that  need  to  raise  funds. 

3. Governments  can  be  borrowers  or  lenders,  depending  on  the  relationship  between 

tax revenue  and  government  expenditures.  In  the  past  two  decades,  however,  the 

U.S.  government  systematically  has  run  budget  deficits,  meaning  that  its  tax 

receipts  have  been  less  than  its  expenditures.  The  government,  therefore,  has  had  to 

borrow  funds  to  cover  its  budget  deficit.  Issuance  of  Treasury  bills,  notes,  and 

bonds  is  the  major  way  that  the  government  borrows  funds  from  the  public. 

Corporations  and  governments  do  not  sell  all  or  even  most  of  their  securities  directly 

to individuals.  For  example,  about  half  of  all  stock  is  held  by  large  financial  institutions 

such  as  pension  funds,  mutual  funds,  insurance  companies,  and  banks.  These  financial 

institutions  stand  between  the  security  issuer  (the  firm)  and  the  ultimate  owner  of  the 

security  (the  individual  investor).  For  this  reason,  they  are  called  financial  intermedi-

aries. Similarly,  corporations  do  not  market  their  own  securities  to  the  public.  Instead, 

they  hire  agents,  called  investment  bankers,  to  represent  them  to  the  investing  public. 

Let's  examine  the  roles  of  these  intermediaries. 

passive  management 

Buying and  holding  a 

diversified portfolio with-

out attempting  to  identify 

mispriced securities. 

active  management 

Attempt to  identify mis-

priced securities,  or  to 

forecast  broad  market 

trends. 
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Households  want  desirable  investments  for  their  savings,  yet  the  small  (financial)  size  of 

most  households  makes  direct  investment  difficult.  A  small  investor  seeking  to  lend 

money  to  businesses  that  need  to  finance  investments  doesn't  advertise  in  the  local 

newspaper  to  find  a  willing  and  desirable  borrower.  Moreover,  an  individual  lender 

would  not  be  able  to  diversify  across  borrowers  to  reduce  risk.  Finally,  an  individual 

lender  is  not  equipped  to  assess  and  monitor  the  credit  risk  of  borrowers. 

For  these  reasons,  financial  intermediaries  have  evolved  to  bring  lender  and  bor-

rower  together.  These  financial  intermediaries  include  banks,  investment  companies, 

insurance  companies,  or  credit  unions.  Financial  intermediaries  issue  their  own  securities 

to raise  funds  to  purchase  securities  of  other  corporations. 

For  example,  a  bank  raises  funds  by  borrowing  (taking  deposits)  and  lending  that 

money  to  other  borrowers.  The  interest  spread  between  the  rates  paid  to  depositors  and 

the  rates  charged  to  borrowers  is  the  source  of  the  bank's  profit.  In  this  way,  lenders  and 

borrowers  do  not  need  to  contact  each  other  directly.  Instead,  each  goes  to  the  bank, 

which  acts  as  an  intermediary  between  the  two.  The  problem  of  matching  lenders  with 

borrowers  is  solved  when  each  comes  independently  to  the  common  intermediary. 

Financial  intermediaries  are  distinguished  from  other  businesses  in  that  both  their 

assets  and  their  liabilities  are  overwhelmingly  financial.  Table  1.3  shows  that  the  balance 

sheets  of  financial  institutions  include  very  small  amounts  of  tangible  assets.  Compare 

Table  1.3  to  the  aggregated  balance  sheet  of  the  nonfinancial  corporate  sector  in  Table 

1.4.  The  contrast  arises  because  intermediaries  simply  move  funds  from  one  sector  to 

another.  In  fact,  the  primary  social  function  of  such  intermediaries  is  to  channel  house-

hold  savings  to  the  business  sector. 

TABLE  1.3  BALANCE  SHEET  OK  FINANCIAL  INSTITUTIONS,  DECEMBER  1992* 

Assets S Billion % Total 

Liabilities  and 

Net  Worth S Billion % Total 

Tangible  assets Liabilities 
Equipment  and  structures S 459 3.2% Deposits $ 3,990 28.0% 
Land 77 0.5 Mutual  fund  shares 1,057 7.4 

Total  tangibles 536 3.8 Life  insurance  reserves 423 3.0 

Pension  reserves 4,282 30.1 

Money  market  securities 548 3.8 

Bonds  and  mortgages 1,149 8.1 

Other 1,729 12.1 

Total  liabilities 13,177 92.6 

Financial  assets 

Deposits  and  cash 472 3.3 
Government  securities 3,206 22.5 
Corporate  bonds 1,496 10.5 
Mortgages 2.162 15.2 
Consumer  credit 731 5.1 
Other  loans 1,586 11.1 

Corporate  equity 2,407 16.9 
Other 1.639 11.5 

Total  financial  assets 13.699 96.2 Net  worth 1,058 7.4 

Total 14.235 100.0 14,235 100.0 

* Column  sums  may  differ  from  total  because  of  rounding  error. 

Source:  Balance  Sheets  lor  the  United  States.  1945-92.  Board  of  the  Federal  Reserve  System.  March  1993. 

FINANCIAL 

INTERMEDIARIES 

financial  intermediaries 

institutions  that  "con-

nect"  borrowers  and 

lenders  by  accepting 

funds  from  lenders  and 

loaning  funds  to  bor-

rowers. 
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TABLE  1.4  BALANCE  SHEET  OF  NONFINANCIAL  U.S.  BUSINESS,  DECEMBER  1992* 

Assets 5 Billion % Total 

Liabilities  and 

Net  Worth S Billion % Total 

Tangible  assets Liabilities 
Equipment  and  structures S 3,737 50.6% Bonds  and  mortgages S 1.549 21.0 
Land 166 2.2 Bank  loans 519 7.0 
Inventories 956 12.9 Other  loans 263 36 

Total intangibles 4,859 65.8 Trade  debt 705 9.5 Total intangibles 

Other 555 7.5 

Total  liabilities 3.590 48  6 

Financial  assets 

Deposits  and  cash S 280 3.8% 
Marketable  securities 287 3.9 
Consumer  credit 61 0.8 
Trade  credit 890 12.0 
Other 1,013 13.7 

Total financial  assets 2.531 34.2 Net  worth 3.800 51 4 

Total 7,390 100.0 7.390 100  0 

' Column sums may differ Irom total because ol rounding error 

Source Balance  Steels tor  the United States 1943-92.  Board  ol the Federal Reserve  System.  March  1993 

Investment  companies 

Firms  managing  lunds 

for investors.  An  invest-

ment  company  may 

manage  several  mutual 

funds. 

CONCEPT 

CHECK 

Other  examples  of  financial  intermediaries  are  investment  companies,  insurance 

companies,  and  credit  unions.  All  these  firms  offer  similar  advantages  in  their  intermedi-

ary role.  First,  by  pooling  the  resources  of  many  small  investors,  they  are  able  to  lend 

considerable  sums  to  large  borrowers.  Second,  by  lending  to  many  borrowers,  intermedi-

aries  achieve  significant  diversification,  so  they  can  accept  loans  that  individually  might 

be too  risky.  Third,  intermediaries  build  expertise  through  the  volume  of  business  they  do 

and can  use  economies  of  scale  and  scope  to  assess  and  monitor  risk. 

Investment  companies,  which  pool  and  manage  the  money  of  many  investors,  also 

arise  out  of  economies  of  scale.  Here,  the  problem  is  that  most  household  portfolios  are 

not large  enough  to  be  spread  among  a  wide  variety  of  securities.  It  is  very  expensive  in 

terms  of  brokerage  fees  and  research  costs  to  purchase  one  or  two  shares  of  many 

different  firms.  Mutual  funds  have  the  advantage  of  larae-scale  trading  and  portfolio 

management,  w  hile  participating  investors  are  assigned  a  prorated  share  of  the  total  funds 

according  to  the  size  of  their  investment.  This  system  gives  small  investors  advantages 

they  are  willing  to  pay  for  via  a  management  fee  to  the  mutual  fund  operator. 

Investment  companies  also  can  design  portfolios  specifically  for  large  investors  with 

particular  goals.  In  contrast,  mutual  funds  are  sold  in  the  retail  market,  and  their 

investment  philosophies  are  differentiated  mainly  by  strategies  that  are  likely  to  attract  a 

large  number  of  clients. 

Economies  of  scale  also  explain  the  proliferation  of  analytic  services  available  to 

investors.  Newsletters,  databases,  and  brokerage  house  research  services  all  engage  in 

research  to  be  sold  to  a  large  client  base.  This  setup  arises  naturally.  Investors  clearly 

want  information,  but  with  small  portfolios  to  manage,  they  do  not  find  it  economical  to 

personally  gather  all  of  it.  Hence,  a  profit  opportunity  emerges:  A  firm  can  perform  this 

service  for  many  clients  and  charge  for  it. 

2. Suppose  that  proposed  '�information  highways"  were  to  make  it  much  cheaper  and 

easier  for  small  investors  to  trade  for  their  own  accounts  and  do  their  own  security 

analysis.  What  would  be  the  likely  effect  on  financial  intermediation'.' 
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Just  as  economies  of  scale  and  specialization  create  profit  opportunities  for  financial 

intermediaries,  so  too  do  these  economies  create  niches  for  firms  that  perform  specialized 

services  for  business.  Firms  raise  much  of  their  capital  by  selling  securities  such  as  stocks 

and  bonds  to  the  public.  Because  these  firms  do  not  do  so  frequently,  however,  invest-

ment  banking  firms  that  specialize  in  such  activities  can  offer  their  services  at  a  cost 

below  that  of  maintaining  an  in-house  security  issuance  division. 

Investment  bankers  such  as  Goldman  Sachs,  Merrill  Lynch,  or  Salomon  Brothers 

advise  the  issuing  corporation  on  the  prices  it  can  charge  for  the  securities  issued,  on 

appropriate  interest  rates,  and  so  forth.  Ultimately,  the  investment  banking  firm  handles 

the  marketing  of  the  security  issue  to  the  public. 

Investment  bankers  also  can  help  firms  design  securities  with  special  desirable 

properties.  As  an  example,  consider  a  pharmaceutical  company  undertaking  a  risky 

research  and  development  project  for  a  new  drug.  The  firm  needs  to  raise  this  money  for 

research,  and,  if  the  research  is  successful,  it  will  need  to  build  a  new  manufacturing 

plant,  requiring  still  more  financing. 

To  deal  with  this  contingency,  the  investment  banker  might  design  a  bond-with-

warrant  issue.  (A  warrant  is  a  security  giving  its  holder  the  option  to  purchase  stock  from 

the  firm  at  a  specified  price  up  until  the  warrant's  expiration  date.)  The  bonds  and 

warrants  are  issued,  and  the  research  commences. 

If the  research  is  successful,  the  stock  price  will  increase,  warrant  holders  will  find  it 

advantageous  to  exercise  their  option  to  purchase  additional  shares,  and  as  they  purchase 

those  shares,  additional  funds  will  flow  to  the  firm  precisely  as  they  are  needed  to  finance 

the  new  manufacturing  plant.  This  financing  package  lets  the  firm  avoid  two  separate 

security  offerings.  The  exercise  of  the  warrants  provides  additional  financing  at  no 

additional  flotation  costs. 

1.6  MARKETS  AND  MARKET  STRUCTURE 

Just  as  securities  and  financial  institutions  are  born  and  evolve  in  response  to  investor 

demands,  financial  markets  also  develop  to  meet  the  needs  of  particular  traders.  Consider 

what  would  happen  if  organized  markets  did  not  exist.  Any  household  wishing  to  invest 

in some  type  of  financial  asset  would  have  to  find  others  wishing  to  sell. 

This  is  how  financial  markets  evolved.  Meeting  places  established  for  buyers  and 

sellers  of  financial  assets  became  a  financial  market.  A  pub  in  old  London  called  Lloyd's 

launched  the  maritime  insurance  industry.  A  Manhattan  curb  on  Wall  Street  became 

synonymous  with  the  financial  world. 

We can  differentiate  four  types  of  markets:  direct  search  markets,  brokered  markets, 

dealer  markets,  and  auction  markets. 

A direct  search  market  is  the  least  organized  market.  Buyers  and  sellers  must  seek  each 

other  out  directly.  An  example  of  a  transaction  in  such  a  market  is  the  sale  of  a  used 

refrigerator  where  the  seller  advertises  for  buyers  in  a  local  newspaper.  Such  markets  are 

characterized  by  sporadic  participation  and  low-priced  and  nonstandard  goods.  It  does 

not  pay  most  people  or  firms  to  seek  profits  by  specializing  in  such  an  environment. 

BROKERED  The  next  level  of  organization  is  a  brokered  market.  In  markets  where  trading  in  a  good  is 

MARKETS  active,  brokers  find  it  profitable  to  offer  search  services  to  buyers  and  sellers.  A  good 

example  is  the  real  estate  market,  where  economies  of  scale  in  searches  for  available 

homes  and  for  prospective  buyers  make  it  worthwhile  for  participants  to  pay  brokers  to 

INVESTMENT 

BANKERS 

investment  bankers 

Firms  specializing  in  the 

sale  of  new  securities  to 

the  public,  typically  by 

underwriting  the  issue. 

DIRECT  SEARCH 

MARKETS 
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primary market 

New issues  of securities 

are offered  to the public 

here. 

DEALER 

MARKETS 

dealer  markets 

A market where traders 

specializing in particular 

assets  buy and sell  for 

their own accounts. 

secondary  markets 

Already existing securi-

ties are bought and  sold 

on the exchanges  or  in 

the OTC market. 

AUCTION 

MARKETS 

auction  market 

A market where  all 

traders in  a good meet 

at one  place  to buy or 

sell an asset. 

CONCEPT 

CHECK 

conduct  the  searches.  Brokers  in  particular  markets  develop  specialized  knowledge  on 

valuing  assets  traded  in  that  market. 

An important  brokered  investment  market  is  the  so-called  primary  market,  where 

new issues  of  securities  are  offered  to  the  public.  In  the  primary  market,  investment 

bankers  who  market  a  firm's  securities  to  the  public  act  as  brokers:  they  seek  investors  to 

purchase  securities  directly  from  the  issuing  corporation. 

Another  brokered  market  is  that  for  large  block  transactions,  in  which  very  large 

blocks  of  stock  are  bought  or  sold.  These  blocks  are  so  large  (technically  more  than 

10,000 shares  but  usually  much  larger)  that  brokers  or  "block  houses"  often  are  engaged 

to search  directly  for  other  large  traders,  rather  than  bring  the  trade  directly  to  the  stock 

exchange  where  relatively  smaller  investors  trade. 

When trading  activity  in  a  particular  type  of  asset  increases,  dealer  markets  arise. 

Dealers  specialize  in  various  commodities,  purchase  these  assets  for  their  own  accounts, 

and later  sell  them  for  a profit  from  their  inventor.'.  The  spreads  between  dealers'  buy  (or 

"bid")  prices  and  sell  (or  "ask")  prices  are  a  source  of  profit.  Dealer  markets  save 

traders  on search  costs  because  market  participants  can  easily  look  up  the  prices  at  which 

they can  buy  from  or  sell  to  dealers.  A  fair  amount  of  market  acti\  ity  is  required  before 

dealing  in  a  market  is  an attractive  source  of  income.  The  over-the-counter  (OTC)  market 

is one  example  of  a  dealer  market. 

Trading  among  investors  of  already-issued  securities  is  said  to  take  place  in  second-

ary  markets.  Therefore,  the  over-the-counter  market  is  one  example  of  a  secondary-

market.  Trading  in  secondary  markets  does  not  affect  the  outstanding  amount  of  securi-

ties; ownership  is  simply  transferred  from  one  investor  to  another. 

The most  integrated  market  is  an  auction  market,  in  which  all  transactors  converge  at 

one place  to  buy  or  sell  an  asset.  The  New  York  Stock  Exchange  (NYSE)  is  an  example 

of an  auction  market.  An  advantage  of  auction  markets  over  dealer  markets  is  that  one 

need not  search  across  dealers  to  find  the  best  price  for  a  good.  If  all  participants 

converge,  they  can  arrive  at  mutually  agreeable  prices  and  save  the  bid-ask  spread. 

Continuous  auction  markets  (as  opposed  to  periodic  auctions,  such  as  in  the  art  world) 

require  very  heavy  and  frequent  trading  to  cover  the  expense  of  maintaining  the  market. 

For this  reason,  the  NYSE  and  other  exchanges  set  up  listing  requirements,  which  limit 

the stocks  traded  on  the  exchange  to  those  of  firms  in  which  sufficient  trading  interest  is 

likely to  exist. 

The organized  stock  exchanges  are  also  secondary  markets.  They  are  organized  for 

investors  to  trade  existing  securities  among  themselves. 

3. Many  assets  trade  in  more  than  one  type  of  market.  What  types  of  markets  do  the 

following  trade  in?  a.  used  cars.  b.  paintings,  c.  rare  coins. 

1.7 RECENT  TRENDS 

Three  important  trends  have  changed  the  contemporary  investment  environment:  (1) 

globalization.  (2)  securitization,  and  (3)  financial  engineering. 

GLOBALIZATION If  a  wider  array  of  investment  choices  can  improve  welfare,  why  should  we  limit 

ourselves  to  purely  domestic  assets?  Increasingly  efficient  communication  technology 
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globalization 

Tendency towards  a 
worldwide investment 
environment, and  the 
integration of national 
capital markets. 

and  the  dismantling  of  regulatory  constraints  have  encouraged  globalization  in  recent 

years. 

U.S.  investors  commonly  can  take  advantage  of  foreign  investment  opportunities  in 

several  ways:  (1)  purchase  foreign  securities  using  American  Depository  Receipts 

(ADRs),  which  are  domestically  traded  securities  that  represent  claims  to  shares  of 

foreign  stocks;  (2)  purchase  foreign  securities  that  are  offered  in  dollars;  (3)  buy  mutual 

funds  that  invest  internationally;  and  (4)  buy  derivative  securities  with  payoffs  that 

depend  on  prices  in  foreign  security  markets. 

Once  upon  a  time,  a  U.S.  investor  who  wished  to  hold  a  French  stock  had  to  engage  in 

four  transactions:  (1)  purchase  French  francs,  (2)  purchase  the  stock  on  the  French 

Bourse,  (3)  sell  the  stock  in  France,  and  (4)  sell  the  French  francs  for  dollars.  Today,  the 

same  investor  can  purchase  ADRs  of  this  stock. 

Brokers  who  act  as  intermediaries  for  these  transactions  hold  an  inventory  of  stock 

from  which  they  sell  shares,  denominated  in  U.S.  dollars.  There  is  no  more  technical 

difference  between  investing  in  a  French  or  a  U.S.  stock  than  there  is  in  holding  a 

Massachusetts-based  company  compared  with  a  California-based  one.  Of  course,  the 

investment  implication  may  differ:  ADRs  still  expose  investors  to  exchange-rate  risk. 

Many  foreign  firms  are  so  eager  to  lure  U.S.  investors,  they  will  save  these  investors 

the  expense  of  paying  the  higher  commissions  associated  with  the  ADRs.  Figure  1.1 

shows  an  example.  Cadbury  Schweppes  is  a  United  Kingdom-based  corporation  that  has 

FIGURE  1.1 
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SECURITIZATION 

pass-through 

securities 

Pools ol loans  (such  as 

home mortgage  loans) 

sold in one package. 

Owners ol  pass-

throughs receive  all of 

the principal and  interest 

payments  made  by  the 

borrowers. 

marketed  its  stock  directly  to  U.S.  investors  in  ADRs.  Each  ADR  represents  a  claim  to  10 

shares  of  Cadbury  Schweppes  stock. 

An example  of  how  far  globalization  has  progressed  appears  in  Figure  1.2.  Here,  Walt 

Disney  is  selling  debt  claims  denominated  in  European  currency  units  (ECUs),  an  index 

of a  basket  of  European  currency  values. 

Until  recently,  financial  intermediaries  channeled  funds  from  national  capital  markets  to 

smaller,  local  ones. 

In 1970,  however,  mortgage  pass-through  securities  were  introduced  by  the  Govern-

ment  National  Mortgage  Association  (GNMA.  or  Ginnie  Mae).  These  securities  aggre-

gate individual  home  mortgages  into  relatively  homogeneous  pools.  Each  pool  acts  as 

backing  for  a GNMA  pass-through  security.  Investors  who  buy  GNMA  securities  receive 

prorated  shares  of  all  the  principal  and  interest  payments  made  on  the  underlying 

mortgage  pool. 

For example,  the  pool  might  total  $100  million  of  121.  30-vear  conventional  mort-

gages.  The  rights  to  the  cash  Hows  could  then  be  sold  as  5.000  units,  each  worth  S2().(HK). 

Each  unit  holder  would  then  receive  1/5.000  of  all  monthly  interest  and  principal 

payments  made  on  the  pool.  The  banks  that  originated  the  mortgages  continue  to  ser\  ice 

them  (receiving  fee-for-service),  but  they  no  longer  own  the  mortgage  investment:  the 

investment  has  been  passed  through  to  the  GNMA  security  holders. 

FIGURE  1.2 
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securitization 

Pooling  loans  into  stan-

dardized  securities 

backed  by  those  loans, 

which  can  then  be 

traded  like  any  other 

security. 

/ CONCEPT 

CHECK 

Pass-through  securities  represent  a  tremendous  innovation  in  mortgage  markets.  The 

securitization  of  mortgages  means  mortgages  can  be  traded  just  like  other  securities  in 

national  (internationally  integrated)  financial  markets.  Availability  of  funds  no  longer 

depends  on  local  credit  conditions  and  is  no  longer  subject  to  local  banks'  potential 

monopoly  powers;  with  mortgage  pass-throughs  trading  in  national  markets,  mortgage 

funds  can  flow  from  any  region  (literally  worldwide)  to  wherever  demand  is  greatest. 

Securitization  also  expands  the  menu  of  choices  for  the  investor.  Whereas  it  would 

have  been  impossible  before  1970  for  investors  to  invest  in  mortgages  directly,  they  now 

can  purchase  mortgage  pass-through  securities  or  invest  in  mutual  funds  that  specialize  in 

purchasing  such  securities. 

Another  example  of  securitization  is  the  collateralized  automobile  receivable  (CAR), 

a pass-through  arrangement  for  car  loans.  Figure  1.3  shows  an  example  of  such  a  note. 

The  loan  originator  passes  the  loan  payments  through  to  the  holder  of  the  CAR. 

Securitization  also  may  represent  a  way  for  U.S.  banks  to  unload  their  portfolios  of 

Third  World  debt.  Many  observers  believe  these  loans  will  be  joined  into  pools,  with 

claims  to  these  pools  then  sold  to  outside  investors. 

4. Some  banks  that  would  like  to  reduce  their  exposure  to  loans  made  to  developing 

nations  have  proposed  securitizing  and  then  selling  off  some  of  their  loan  portfolios. 

How  might  you  design  such  a  pass-through  security? 
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FIGURE  1.4  BUNDLING 
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FINANCIAL 

ENGINEERING 

bundling,  unbundling 

A trend  allowing  creation 

of securities  either  by 

combining  primitive  and 

derivative  securities  into 

one  composite  hybrid  or 

by separating  returns  on 

an asset  into  classes. 

Financial  engineering  refers  to  the  creation  of  new  securities  b>  unbundling—breaking 

up and  allocating  the  cash  flows  from  one  security  to  create  se\eral  new  securities—or 

by bundling—combining  more  than  one  security  into  a  composite  security.  Such 

creative  engineering  of  new  investment  products  allows  one  to  design  securities  with 

custom-tailored  risk  attributes.  An  example  of  bundling  appears  in  Figure  1.4. 

The  Chubb  Corporation,  with  the  aid  of  Goldman,  Sachs,  has  combined  three  primi-

tive  securities—stocks,  bonds,  and  preferred  stock—into  one  hybrid  security. 

Chubb  is  issuing  preferred  stock  that  is  convertible  into  common  stock,  at  the  option 

of the  holder  and  is  exchangeable  into  convertible  bonds  at  the  option  of  the  firm.  Hence 

this  security  is  a  bundling  of  preferred  stock  with  several  options. 

Often,  creating  a  security  that  appears  to  be  attractive  requires  unbundling  of  an  asset. 

An example  is  given  in  Figure  1.5.  There,  a  mortgage  pass-through  certificate  is 

unbundled  into  classes.  Class  1  receives  only  principal  payments  from  the  mortgage  pool, 

whereas  Class  2  receives  only  interest  payments. 

1.8 OUTLINE  OF  THE  TEXT 

The  text  has  six  parts,  which  are  fairly  independent  and  may  be  studied  in  a  variety  of 

sequences.  Pan  I  is  an  introduction  to  financial  markets,  instruments,  and  trading  of 
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securities.  This  part  also  describes  the  investment  process.  It  shows  how  different 

investors'  objectives  and  constraints  can  lead  to  a  variety  of  investment  policies. 

Part  II  is  a  fairly  detailed  presentation  of  "modern  portfolio  theory."  This  part  of  the 

text  treats  the  effect  of  diversification  on  portfolio  risk,  the  efficient  diversification  of 

investor  portfolios,  the  choice  of  portfolios  that  strike  an  attractive  balance  between  risk 

and  return,  and  the  trade-off  between  risk  and  expected  return. 

Parts  III  through  V  cover  security  analysis  and  valuation.  Part  III  is  devoted  to  fixed 

income  markets  and  Part  IV  to  equity  markets.  Part  V  covers  derivative  assets,  such  as 

options  and  futures  contracts. 

Part  VI  is  an  introduction  to  active  investment  management.  It  discusses  the  role  of 

such  management  in  nearly  efficient  markets,  and  considers  how  one  should  evaluate  the 

performance  of  managers  who  pursue  active  strategies.  It  also  shows  how  the  principles 

of portfolio  construction  can  be  extended  to  the  international  setting. 

� Real  assets  represent  wealth.  Financial  assets  represent  claims  to  parts  or  all  of  that  wealth. 

Financial  assets  determine  how  the  ownership  of  real  assets  is  distributed  among  investors. 

� Financial  assets  can  be  categorized  as  fixed  income,  equity,  or  derivative  instruments. 

Top-down  portfolio  construction  techniques  start  with  the  asset  allocation  decision�the 

allocation  of  funds  across  broad  asset  classes�and  then  progress  to  more  specific 

security-selection  decisions. 

� Competition  in  financial  markets  leads  to  a  risk-return  tradeoff,  in  which  securities  that 

offer  higher  expected  rates  of  return  also  impose  greater  risks  on  investors.  The  presence 

of risk,  however,  implies  that  actual  returns  can  differ  considerably  from  expected  returns 

at the  beginning  of  the  investment  period.  Competition  among  security  analysts  also 

results  in  financial  markets  that  are  nearly  informationally  efficient,  meaning  that  prices 

reflect  all  available  information  concerning  the  value  of  the  security.  Passive  investment 

strategies  may  make  sense  in  nearly  efficient  markets. 

� Financial  intermediaries  pool  investor  funds  and  invest  them  efficiently.  Their  services  are 

in demand  because  small  investors  cannot  efficiently  gather  information,  diversify,  and 

monitor  portfolios.  The  financial  intermediary  sells  its  own  securities  to  the  small  inves-

tors.  The  intermediary  invests  the  funds  thus  raised,  uses  the  proceeds  to  pay  small 

investors,  and  profits  from  the  difference  (the  spread). 

� Investment  banking  brings  efficiency  to  corporate  fund-raising.  Investment  bankers 

develop  expertise  in  pricing  new  issues  and  in  marketing  them  to  investors. 

� There  are  four  types  of  financial  markets.  Direct  search  markets  are  the  least  efficient  and 

sophisticated,  where  each  transactor  must  find  a  counterpart.  In  brokered  markets,  brokers 

specialize  in  advising  and  finding  counterparts  for  fee-paying  transactors.  Dealers  provide 

a step  up  in  convenience.  They  keep  an  inventory  of  the  asset  and  stand  ready  to  buy  or 

sell  on  demand,  profiting  from  the  bid-ask  spread.  Auction  markets  allow  a  transactor  to 

benefit  from  direct  competition.  All  interested  parties  bid  for  the  goods  or  services. 

� Recent  trends  in  financial  markets  include  globalization,  securitization,  and  financial 

engineering  of  assets. 

SUMMARY 

KKY TERMS active  management,  8 

asset  allocation,  5 

auction  market,  12 

bundling,  16 

dealer  markets,  12 

derivative  securities,  5 

f 
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equity, 4 

financial assets,  3 

financial intermediaries,  9 
fixed-income securities,  4 

globalization, 13 

investment, 2 

investment  bankers,  11 
investment  companies,  10 

passive  management.  8 

pass-through  securities.  14 

primary  market,  12 

real assets,  3 

risk-return trade-off.  6 
secondary  markets,  12 

securitization,  15 

security  analysis,  5 
security  selection,  5 

unbundling.  16 

PROBLEM SETS  1.  Suppose  you  discover  a  treasure  chest  of  S10  billion  in  cash. 

a. Is  this  a  real  or  financial  asset? 

b. Is  society  any  richer  for  the  discovery? 

c. Are  you  wealthier? 

d. Can  you  reconcile  your  answers  to  (b)  and  (с)?  Is  anyone  worse  off  as  a  result  of 

the discovery? 

2. Examine  the  balance  sheet  of  the  financial  sector.  What  is  the  ratio  of  tangible  assets 

to total  assets?  What  is  that  ratio  for  nonftnancial  firms?  Why  should  this  difference 

be expected? 

3. Consider  Figure  1.6.  below,  which  describes  an  issue  of  American  gold  certificates. 

a. Is  this  issue  a  primary  or  secondary  market  transaction? 

b. Are  the  certificates  primitive  or  derivative  assets? 

c. What  market  niche  is  filled  by  this  offering? 

FIGURE  1.6 

A GOLD-BACKED 

SECURITY. 
SHXMXWIO 

AMERICAN 
GOLD 
CERTIFICATES 

Due  Jul\  1.  19Ч1 
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4.  Why  would  you  expect  securitization  to  take  place  only  in  highly  developed  capital 

markets? 

5.  What  is  the  relationship  between  securitization  and  the  role  of  financial  intermediaries 

in the  economy?  What  happens  to  financial  intermediaries  as  securitization  pro-

gresses? 

6.  Although  we  stated  that  real  assets  comprise  the  true  productive  capacity  of  an 

economy,  it  is  hard  to  conceive  of  a  modern  economy  without  well-developed 

financial  markets  and  security  types.  How  would  the  productive  capacity  of  the  U.S. 

economy  be  affected  if  there  were  no  markets  in  which  one  could  trade  financial 

assets? 

7.  The  rate  of  return  on  investments  in  stocks  has  outpaced  that  on  investments  in 

Treasury  bills  by  an  average  of  about  8.5%  since  1926.  Why,  then,  does  anyone  invest 

in Treasury  bills? 

8.  What  are  some  advantages  and  disadvantages  of  top-down  versus  bottom-up  invest-

ing  styles? 

9. You  see  an  advertisement  for  a  book  that  claims  to  show  how  you  can  make  $1 

million  with  no  risk  and  with  no  money  down.  Will  you  buy  the  book? 

/ SOLUTIONS  TO  1.  a.  Real. 

CONCF.PT  b.  Financial. 

CHECKS  c.  Real. 

d. Real. 

e. Financial. 

If the  new  technology  enables  investors  to  trade  and  do  research  for  themselves,  the  need 

for  financial  intermediaries  will  decline.  Part  of  the  service  intermediaries  now  offer  is  a 

lower-cost  method  for  individuals  to  participate  in  securities  markets.  This  part  of  the 

intermediaries'  service  would  be  less  sought  after. 

a. Used  cars  trade  in  dealer  markets  (used-car  lots  or  at  auto  dealerships)  and  in  direct 

search  markets  when  individuals  advertise  in  local  newspapers. 

b. Paintings  trade  in  broker  markets  when  clients  commission  brokers  to  buy  or  sell  art 

for  them,  in  dealer  markets  at  art  galleries,  and  in  auction  markets. 

c. Rare  coins  trade  mostly  in  dealer  markets  in  coin  shops,  but  they  also  trade  in  auctions 

and  in  direct  search  markets  when  individuals  advertise  they  want  to  buy  or  sell  coins. 

The  banks  that  currently  own  the  debt  might  combine  the  loans  together  into  pools.  The 

pool  of  loans  would  be  sold  to  investors.  Or  partial  ownership  of  particular  pools  might  be 

sold  to  several  investors.  Any  interest  or  principal  payments  received  by  the  banks  would 

then  be  paid  over  to  the  investors  in  the  pool.  The  banks,  therefore,  sell  off  both  the  risks 

and  returns  of  the  loans  to  investors  who  are  willing  to  assume  them.  If  the  nations 

default,  the  owners  of  the  pool,  who  already  paid  the  bank  for  the  rights  to  the  payments, 

suffer  the  loss.  If  the  loans  all  pay  off,  however,  the  investors  will  earn  generous  rates  of 

return. 



CHAPTER 

2 

FINANCIAL MARKETS  AND 

INSTRUMENTS 

AFTER  STUDYING  THIS  CHAPTER  YOL  SHOILD  BE  ABLE  TO: 

� Distinguish  among  the  major  assets  that  trade  in  money  markets  and  in  capi-

tal  markets. 

� Describe  the  construction  of  stock  market  indexes. 

� Calculate  the  profit  or  losses  on  investments  in  option  and  futures  contracts. 

This  chapter  covers  a  range  of  financial  securities  and  the  markets  in  which  they  trade. 

Our  goal  is  to  introduce  you  to  the  features  of  various  security  types.  This  foundation  will 

be necessary  to  understand  the  more  analytic  material  that  follows  in  later  chapters. 

We first  describe  money  market  instruments  and  how  to  measure  their  yield.  We  then 

move  on  to  fixed-income  and  equity  securities.  We  explain  the  structure  of  various  stock 

market  indexes  in  this  chapter  because  market  benchmark  portfolios  play  an  important 

role in  portlolio  construction  and  evaluation.  Finally,  we  survey  the  derivative  security 

markets  tor  options  and  futures  contracts.  A  summarv  of  the  markets,  instruments,  and 

indexes  covered  in  this  chapter  appears  in  Table  2.1." 

2.1  THE  MONEY  MARKET 

Financial  markets  are  traditionally  segmented  into  money  markets  and  capital  markets. 

Money  market  instruments  include  short-term,  marketable,  liquid,  low-risk  debt  securi-

ties.  Money  market  instruments  are  sometimes  called  cash  equivalents,  or  just  cash  for 

short.  Capital  markets,  in  contrast,  include  longer-term  and  riskier  securities.  Securities 

in the  capital  market  are  much  more  diverse  than  those  found  within  the  money  market. 

For this  reason,  we  will  subdivide  the  capital  market  into  four  segments:  longer-term 

tixed-income  markets,  equity  markets,  and  the  derivative  markets  for  options  and  futures. 

money  markets 

Includes short-term, 

highly liquid,  and  rela-

tively low-nsk  debt 

instruments, 

capital  markets 

Includes  longer-term,  rel-

atively nskier  securities. 

20 
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TABLE  2.1 

FINANCIAL 

MARKETS  AND 

INDEXES 

The  Money  Market 

Treasury  bills 

Certificates  of  deposit 

Commercial  paper 

Bankers'  acceptances 

Eurodollars 

Repos  and  reverses 

Federal  funds 

Brokers'  calls 

Indexes 

Dow  Jones  averages 

Standard  &  Poor's  indexes 

Bond  market  indicators 

International  indexes 

The  Fixed-Income  Capital  Market 

Treasury  bonds  and  notes 

Federal  agency  debt 

Municipal  bonds 

Corporate  bonds 

Mortgage-backed  securities 

Equity  Markets 

Common  stocks 

Preferred  stocks 

Derivative  Markets 

Options 

Futures  and  Forwards 

TREASURY  BILLS 

Treasury  bills 

Short-term  government 

securities  issued  at  a 

discount  from  face  value 

and  returning  the  face 

amount  at  maturity. 

The  money  market  is  a subsector  of  the  fixed-income  market.  It  consists  of  very  short-

term  debt  securities  that  are  highly  marketable.  Many  of  these  securities  trade  in  large 

denominations,  and  so  are  out  of  the  reach  of  individual  investors.  Money  market  mutual 

funds,  however,  are  easily  accessible  to  small  investors.  These  mutual  funds  pool  the 

resources  of  many  investors  and  purchase  a  wide  variety  of  money  market  securities  on 

their  behalf. 

Figure  2.1  is  a reprint  of  a  money  rates  listing  from  the  Wall  Street  Journal.  It  includes 

the various  instruments  of  the  money  market  that  we  describe  in  detail  below.  Table  2.2 

lists  outstanding  volume  in  1992  of  the  major  instruments  of  the  money  market., 

U.S.  Treasury  bills  (T-bills,  or  just  bills,  for  short)  are  the  most  marketable  of  all  money 

market  instruments.  T-bills  represent  the  simplest  form  of  borrowing.  The  government 

raises  money  by  selling  bills  to  the  public.  Investors  buy  the  bills  at  a  discount  from  the 

stated  maturity  value.  At  the  bill's  maturity,  the  holder  receives  from  the  government  a 

payment  equal  to  the  face  value  of  the  bill.  The  difference  between  the  purchase  price 

and the  ultimate  maturity  value  represents  the  investor's  earnings. 

T-bills  with  initial  maturities  of  91  and  182  days  are  issued  weekly.  Offerings  of  52-

week  bills  are  made  monthly.  Sales  are  conducted  by  an  auction  where  investors  can 

submit  competitive  or  noncompetitive  bids. 

A competitive  bid  is  an  order  for  a  given  quantity  of  bills  at  a  specific  offered  price. 

The  order  is  filled  only  if  the  bid  is  high  enough  relative  to  other  bids  to  be  accepted.  If 

the bid  is  high  enough  to  be  accepted,  the  bidder  gets  the  order  at  the  bid  price.  Thus,  the 

bidder  risks  paying  one  ol  the  highest  prices  for  the  same  bill  (bidding  at  the  top),  against 

the hope  of  bidding  "at  the  tail,"  that  is,  making  the  cutoff  at  the  lowest  price. 

A noncompetitive  bid  is  an unconditional  offer  to purchase  bills  at  the  average  price  of 

the successful  competitive  bids.  The  Treasury  rank  orders  bids  by  offering  price  and 

accepts  bids  in  order  of  descending  price  until  the  entire  issue  is  absorbed  by  the 

competitive  plus  noncompetitive  bids.  Competitive  bidders  face  two  dangers:  They  may 

bid too  high  and  overpay  for  the  bills  or  bid  too  low  and  be  shut  out  of  the  auction. 

Noncompetitive  bidders,  by  contrast,  pay  the  average  price  for  the  issue,  and  all 

noncompetitive  bids  are  accepted  up  to  a  maximum  of  $1  million  per  bid.  In  recent  years, 

noncompetitive  bids  have  absorbed  between  10  and  25%  of  the  total  auction. 

Individuals  can  purchase  T-bills  directly  at  the  auction  or  on  the  secondary  market 

from  a  government  securities  dealer.  T-bills  are  highly  liquid;  that  is,  they  are  easily 
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FIGURE  2.1 

RATES  ON  MONEY 

MARKET 

SECURITIES. 

From The  Wall  Street Journal, 

July 12.1993  Repnnledby 

permission of Ihe WALL 

STREET JOURNAL,  ®  1993 

Dow Jones & Company, Inc 

All Righls Reserved World-

wide 

Friday,  July'.  1993 
The  key  U.S.  and  foreign  annual  Interest  rates  below  are 

a guide  to  oeneral  levels  but  don't  always  represent  actual 
transections. 

PRIME  RATE:  6%.  The  base  rate  on  corporate  loans 
posted  by at  least  75%  of the  nation's  30  largest  banks. 

FEDERAL  FUNDS:  3%  high,  27«%  low,  2  15/16%  near 
closing  bid,  3%  offered.  Reserves  traded  among  commercial 
banks  tor  overnight  use  In  amounts  of  $1  million  or  more. 
Source:  Prebon  Yamane  (U.S.A.)  Inc. 

DISCOUNT  RATE:  3%.  The  charge  on  loans  to  depository 
Institutions  by  the  Federal  Reserve  Banks. 

CALL  MONEY:  5%.  The  charge  on  loans  to  brokers  on 
stock exchange  collateral.  Source:  Telerate  Svstems  Inc. 

COMMERCIAL  PAPER  placed  dlrectlv  bv  General  Elec-
tric  Capital  Corp.:  3.10%  30  to  59  days;  3.12%  60  to  89  davs: 
3.15% 90  to  1«  days;  3.20%  150  to  179  davs;  3.25%  190  to  229 
days;  3.30%  230 to 270 days. 

COMMERCIAL  PAPER:  High-grade  unsecured  notes  sold 
through  dealers  bv  malor  corporations:  3.15%  30  davs;  3.17% 
60 days;  3.19%  90 days. 

CERTIFICATES  OF  DEPOSIT:  2.61%  one  month;  2  68% 
two months;  2.70%  three  months;  2  53*= six  months;  3.C6%one 
year.  Average  of  top  rates  paid  bv  malor  New  York  banks  on 
primary  new  Issues  of negotiable  C.O.s.  usuallvon  amounts  of 
J1 million  and  more.  The  minimum  unit  is  $100  000.  Typical 
rates  In  the secondary  market:  3.125%  one  month;  3.18%  three 
months;  3.30%  six  months. 

BANKERS  ACCEPTANCES:  3.04%  X days:  3.05%  60  days; 
3.07% 90 days;  3.11%  120 days;  3.15%  150 days:  3.22%  180  davs. 
Ottered  rates  of  negotiable,  bank-backed  business  credit  in-
struments  typically  financing  an  import  order. 

LONDON  LATE  EURODOLLARS:  3  3.16%  -  3  1  16%  one 
month;  3V<%  -  3Vi%  two  months:  3  5 16%  -  3  3 16%  three 
months;  3  5/16%  -  3  3/16%  four  months;  3»«%  -  3  .%  live 
months;  3'/i%  -  эц%  six  montns. 

LONDON  INTERBANK  OFFERED  RATES  (LIBOR): 
3 3/16%  one  month;  3  5/16%  three  months;  3'-%  s:x  mor'hs; 
334%  one  year.  The  average  of  interbank  offeree  ra'es  for 
dollar  deposits  In  the  London  market  tased  on  QL'C'ations  at 
five  malor  banks.  Effective  rate  'or  ccnYecrs  entered  into  two 
days from  date  aooearlng  at  'oo  ot-thls  column. 

FOREIGN  PRIME  RATES:  Canada  6%.  Germany  8.50%; 
Japan  4%;  Swltierland  7.50%:  Brita'n  6%  These  ra'e  indica-
tions aren't  directly  comparable;  lending  aac*,ces  vary 
wldelv  by  location. 

TREASURY  BILLS:  Results  of  the  Tuesday,  July  6,  '993, 
auction  of short-term  U.S.  government  bills,  sc'.dat  a  d;scount 
tromfacevaluelnunltsotstO.OOOtosl  million:  3.01%  13 weeks; 
3.10% 26 weeks. 

converted  to  cash  and  sold  at  low  transaction  cost  and  with  little  price  risk.  Unlike  most 

other  money  market  instruments,  which  sell  in  minimum  denominations  of  SIOO.OOO, 

T-bills  sell  in  minimum  denominations  of  only  S10.000.  The  income  earned  on  T-bills  is 

exempt  from  all  state  and  local  taxes,  another  characteristic  distinguishing  them  from 

other  money  market  instruments. 

BANK  DISCOUNT 

YIELDS 

effective  annual  rate 

Annualized  interest  rate 

on a  secunty  computed 

using  compound  interest 

techniques. 

T-bill  yields  are  not  quoted  as  effective  annual  interest  rates.  To  illustrate,  consider  a 

SI0.000  par  value  T-bill  sold  at  S9.600  with  a  maturity  of  one-half  year.  The  return  over 

the half-year  life  of  the  bill  is  4.17%:  The  S9.600  investment  provides  S400  in  earn-

ings  and  S400/S9.600  =  .0417.  If  one  continued  to  earn  this  rate  of  return  over  an 

entire  year,  by  year-end  each  dollar  invested  would  grow  with  compound  interest  to 

SI X  (1.0417)-  =  SI.0851.  Therefore,  we  say  that  the  effective  annual  rate  on  the  bill  is 
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TABLE  2.2  COMPONENTS  OF  THE  MONEY 

MARKET  (NOVEMBER  1992) 

S Billion 

Overnight  repurchase  agreements* 74.9 

Term  repurchase  agreements 79.4 

Small-denomination  time  depositsf 884.4 

Large-denomination  time  deposits^ 369.5 

Term  Eurodollars 48.8 

Short-term  Treasury  securities 322.9 

Bankers'  acceptances 21.6 

Commercial  paper 369.5 

Money  market  deposit  accounts 552.2 

Data from Economic Report  ot  the  President,  U.S Government 
Printing Office. 1993 
* Includes overnight Eurodollars 
t Less lhan Si00.000 denomination 
t More than $100,000 denomination. 

bank  discount  method 

An annualized  interest 

rate  assuming  simple 

interest,  a  360-day  year, 

and  using  the  face  value 

of the  security  rather 

than  the  purchase  price 

to compute  return  per 

dollar  invested. 

8.51%.  The  effective  annual  rate  is  thus  defined  as  the  total  growth  of  funds  after  a year  if 
all funds  are  reinvested  at  the  same  rate  they  earn  during  the  actual  investment  period. 
This  approach  to  annualizing  returns  is  designed  to  account  for  compound  interest. 

Unfortunately,  T-bill  yields  in  the  financial  pages  are  quoted  using  the  bank  discount 

method.  In  this  approach,  the  bill's  discount  from  par  value,  $400,  is  "annualized" 
based  on  a  360-day  year.  The  $400  discount  is  annualized  as  follows:  $400  X 
(360/182)  =  $791.21.  This  figure  is  divided  by  the  $  10,000  par  value  of  the  bill  to  obtain 
a bank  discount  yield  of  7.912%. 

We can  highlight  the  source  of  the  discrepancy  between  the  bank  discount  yield  and 
effective  annual  yield  by  examining  the  bank  discount  formula. 

10,000  -  P  360 
10,000  n 

(2.1) 

where  P  is  the  bond  price,  n  is  the  maturity  of  the  bill  in  days,  and  rBO  is  the  bank 
discount  yield.  Actually,  because  of  the  convention  of  skip-day  settlement,  two  business 
days  are  subtracted  from  n because  the  T-bill  sale  is  consummated,  that  is,  cash  has  to  be 
disbursed,  two  business  days  after  the  date  on  which  the  price  is  quoted.  For  example, 
Figure  2.2,  which  reports  prices  on  July  12,  1993,  shows  only  one  day  to  maturity  for  the 
first bill  despite  the  fact  that  three  days  remain  until  maturity. 

The  bank  discount  formula  thus  takes  the  bill's  discount  from  par  as  a  fraction  of  par 
value  and  then  annualizes  by  the  factor  360In.  There  are  three  problems  with  this 
technique,  and  they  all  combine  to  reduce  the  bank  discount  yield  compared  with  the 
effective  annual  yield.  First,  the  bank  discount  yield  is  annualized  using  a  360-day  year 
rather  than  a  365-day  year.  Second,  the  annualization  technique  uses  simple  interest 
rather  than  compound  interest.  Multiplication  by  З6О//1  does  not  account  for  the  ability  to 
earn  interest  on  interest,  which  is  the  essence  of  compounding.  Finally,  the  denominator 
in the  first  term  in  equation  2.1  is  the  par  value,  $  10,000,  rather  than  the  purchase  price  of 
the bill,  P.  We  really  want  an  interest  rate  to  tell  us  the  rate  that  we  can  earn  per  dollar 
invested,  but  dollars  invested  here  are  P.  not  $10,000.  Less  than  $10,000  is  required  to 
purchase  the  bill. 
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FIGURE  2.2 

TREASURY  BILL 

LISTING. 

From The Wall Street Journal, 

July 13.1993 Reprinted by 
permission ol the WALL 

STREET JOURNAL, © 1993 
Dow Jones & Company. Inc. 
Ail Rights Reserved World-
wide. 

TREASURY  BILLS 
Days 

to Ask 
Maturity  Vat.  Bid  Asked  Chg.  Yld. 
Jul  15'93  1  2.49  2.39  +0.05  2  42 
Jul  22'93  8  2.67  2.57  -  0.04  2.61 
Jul  29  '93  15  2.76  2.66  ....  2  70 
Auo  05-93  22  2.75  2.65  +  0.01  2.69 
Aual2'93  29  2.76  2.66  ....  2  70 
Aug  19'93  36  2.87  2.B3  -0.01  2  88 
Aug  26  '93  43  2.92  2.88  2  93 
Sep 02'93  50  2.93  2.89  2  94 
Sec  09'93  57  2.94  2.90  -  0.01  295 
Sep 16'93  64  2.98  2.96  -  0.01  3.02 
Sep 23  '93  71  3.01  2.99  .  305 
Sep  30'93  78  2.98  2.96  +  0.01  3  02 
Oct  07'93  85  3.01  2.9»  -0.01  3  05 
Oct  14'93  92  3.03  3.01  ...  3  08 
Oct  21'93  99  3.03  3.01  ...  3.08 
Oct  28'93  106  3.02  3.00  +  0.01  3  07 

Nov  04'93  113  3.05  3.03  3  10 
Nov 12'93  121  3.06  3.04  '  311 
Nov  18  '93  127  3.07  3.05  3  13 
Nov  26'93  135  3.07  3.05  -  0  0  1 313 
Dec  02'93  141  3.08  3.06-0.01  3  14 
Dec  09  '93  148  3.09  3.07  3  15 
Dec  16'93  155  3.09  3.07  '  315 

I Dec  23'93  162  3.10  З.Ов  '  317 

Figure  2.2  shows  Treasury  bill  listings  from  the  Wall  Street  Journal  of  July  12.  1993. 
The discount  yield  on  the  bill  maturing  October  7  is  3.01%  based  on  the  bid  price  of  the 
bond and  2.99%  based  on  the  ask  price.  (The  bid  price  is  the  price  at  which  a  customer 
can sell  the  bill  to  a  dealer  in  the  security,  while  the  ask  price  is  the  price  at  which  the 
customer  can  buy  a  security  from  a  dealer.  The  difference  in  bid  and  ask  prices  is  a 
source  of  profit  to  the  dealer.) 

To determine  the  bill's  true  market  price,  we  must  solve  Equation  2.1  for  P.  Rearrang-
ing 2.1.  we  obtain 

P =  10.000  X  [1  -  rBn  X  (л/360)] (2.2) 

bond  equivalent  yield 

Bond  yield  calculated 

using  simple  rather  than 

compound  interest. 

Equation  2.2  in effect  first  "deannualizes"  the  bank  discount  yield  to  obtain  the  actual 
proportional  discount  from  par.  then  finds  the  fraction  of  par  for  which  the  bond  sells 
(which  is  the  expression  in  brackets),  and  finally  multiplies  the  result  by  par  value,  or 
S10.000.  In  the  case  at  hand,  n  =  85  days  for  the  October  7  maturity  bill  (the  table 
subtracts  the  2  skip  settlement  days  from  the  87  days  of  maturity).  The  discount  yield 
based on  the  ask  price  is  2.99%.  or  .0299.  so  the  ask  price  of  the  bill  is  found  to  be 

S10.000  X  [1  -  .0299  X  (85/360)1  =  S9.929.40 

The "yield"  column  in  Figure  2.2  is  the  bond  equivalent  yield  of  the  T-bill.  This  is  a 
simple  interest  measure  of  the  bill's  annualized  rate  of  return,  assuming  it  is  purchased 
for the  asking  price.  The  bond  equivalent  yield  is  computed  as 

10.000  -  P  365 

P n 
(2.3) 

In Equation  2.3  the  85-day  rate  of  return  of  the  bill  is  computed  in  the  first  term  on  the 
right-hand  side  as the price  increase  of the  bill  if  held  until  maturity  per  dollar  paid  for  the 
bill. The  second  term  annualizes  that  return.  Note  that  the  bond  equivalent  yield  correctly 
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annual  percentage  rate 

Rate  is  annualized 

assuming  simple 

interest. 

CONCEPT 

CHECK 

uses  the  price  of  the  bill  in  the  denominator  of  the  first  term  and  uses  a  365-day  year  in 

the  second  term  to  annualize.  (In  leap  years,  we  use  a  366-day  year  in  equation  2.3.)  It 

still,  however,  uses  a  simple  interest  procedure  to  annualize,  also  known  as  annual 

percentage  rate,  or  APR,  and  so  problems  still  remain  in  comparing  yields  on  bills  with 

different  maturities.  Nevertheless,  yields  on  most  securities  with  less  than  a  year  to 

maturity  are  annualized  using  a  simple  interest  approach. 

Thus,  for  our  demonstration  bill, 

10,000  -  9,929.40  v  365  _  n~„, 
rBEY -  9,929.40  *  85  ~  'U 

or 3.05%,  as  reported  in  the  Wall  Street  Journal. 

A convenient  formula  relating  the  bond  equivalent  yield  to  the  bank  discount  yield  is 

365  X  /•„,, 

360  -  (и  X  rBD) 

Here,  r„,,  =  .0299,  so  that 

365  X  .0299 

360  -  (85  X  .0299) 
= .0305 

Finally,  the  effective  annual  yield  on  the  bill  based  on  the  ask  price,  9929.40,  is  3.09 

percent.  Its  85-day  return  equals  (10,000  -  9929.40)/9929.40,  or  .711  percent.  Annualiz-

ing  this  return,  we  obtain  (1.00711  )365/85  =  1.03  09, implying  an  effective  annual  rate  of 

3.09  percent. 

This  example  illustrates  the  general  rule  that  the  bank  discount  yield  is  less  than  the 

bond  equivalent  yield,  which  in  turn  is  less  than  the  effective  annual  yield. 

1. Find  the  bid  price  of  the  October  7  maturity  bill  based  on  the  bank  discount  yield 

at bid. 

CERTIFICATES  OF 

DEPOSIT 

certificate  of  deposit 

A bank  time  deposit. 

COMMERCIAL 

PAPER 

commercial  paper 

Short-term  unsecured 

debt  issued  by  large  cor-

porations. 

A certificate  of  deposit  (CD)  is  a  time  deposit  with  a  bank.  Time  deposits  may  not  be 

withdrawn  on  demand.  The  bank  pays  interest  and  principal  to  the  depositor  only  at  the 

end  of  the  fixed  term  of  the  CD.  CDs  issued  in  denominations  larger  than  $100,000  are 

usually  negotiable,  however;  that  is,  they  can  be  sold  to  another  investor  if  the  owner 

needs  to  cash  in  the  certificate  before  its  maturity  date.  Short-term  CDs  are  highly 

marketable,  although  the  market  significantly  thins  out  for  maturities  of  six  months  or 

more.  CDs  are  treated  as  bank  deposits  by  the  Federal  Deposit  Insurance  Corporation,  so 

they  are  insured  for  up  to  $100,000  in  the  event  of  a  bank  insolvency. 

The  typical  corporation  is  a  net  borrower  of  both  long-term  funds  (for  capital  invest-

ments)  and  short-term  funds  (for  working  capital).  Large,  well-known  companies  often 

issue  their  own  short  -term  unsecured  debt  notes  directly  to  the  public,  rather  than 

borrowing  from  banks.  These  notes  are  called  commercial  paper  (CP).  Sometimes,  CP 

is backed  by  a  bank  line  of  credit,  which  gives  the  borrower  access  to  cash  that  can  be 

used  if  needed  to  pay  off  the  paper  at  maturity. 

CP  maturities  range  up  to  270  days;  longer  maturities  require  registration  with  the 

Securities  and  Exchange  Commission  and  so  are  almost  never  issued.  CP  most  com-

monly  is  issued  with  maturities  of  less  than  one  or  two  months  in  denominations  of 

multiples  of  $100,000.  Therefore,  small  investors  can  invest  in  commercial  paper  only 

indirectly,  through  money  market  mutual  funds. 
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CP is  considered  to  be  a  fairly  safe  asset,  given  that  a  firm's  condition  presumably  can 

be monitored  and  predicted  over  a  term  as  short  as  one  month.  It  is  worth  noting,  though, 

that many  firms  issue  commercial  paper  intending  to  roll  it  over  at  maturity,  that  is,  issue 

new paper  to  obtain  the  funds  necessary  to  retire  the  old  paper.  If  lenders  become 

complacent  about  monitoring  a  firm's  prospects  and  grant  rollovers  willy-nilly,  they  can 

suffer  big losses.  When  Penn  Central  defaulted  in  1970,  it  had  S82  million  of  commercial 

paper  outstanding�the  only  major  default  on  commercial  paper  in  the  past  40  years. 

CP trades  in  secondary  markets  and  so  is  quite  liquid.  Most  issues  are  rated  by  at  least 

one agency  such  as  Standard  &  Poor's.  The  yield  on  a  CP  will  depend  on  the  time  to 

maturity  and  the  credit  rating. 

BANKERS' 

ACCEPTANCES 

bankers'  acceptance 

An order to  a  bank  by  a 

customer to  pay  a  sum 

ol money  at  a future 

dale. 

A bankers'  acceptance  starts  as  an  order  to  a  bank  by  a  bank's  customer  to  pay  a  sum  of 

money at  a  future  date,  typically  within  six  monlhs.  At  this  stage,  it  is  like  a  postdated 

check.  When  the  bank  endorses  the  order  for  payment  as  "accepted."  it  assumes 

responsibility  for  ultimate  payment  to  the  holder  of  the  acceptance.  At  this  point,  the 

acceptance  may  be  traded  in  secondary  markets  much  like  any  other  claim  on  the  bank. 

Bankers'  acceptances  are  considered  very  safe  assets,  as  they  allow  traders  to  substitute 

the bank's  credit  standing  for  their  own.  They  are  used  widely  in  foreign  trade  where  the 

creditworthiness  of  one  trader  is  unknown  to  the  trading  partner.  Acceptances  sell  at  a 

discount  from  the  face  value  of  the  payment  order,  just  as  T-bills  sell  at  a  discount  from 

par value. 

EURODOLLARS 

Eurodollars 

Dollar-denominated 

deposits at  foreign 

banks or  foreign 

branches  of  American 

banks. 

Eurodollars  are  dollar-denominated  deposits  at  foreign  banks  or  foreign  branches  of 

American  banks.  By  locating  outside  the  United  States,  these  banks  escape  regulation  by 

the Federal  Reserve  Board.  Despite  the  tag  "Euro."  these  accounts  need  not  be  in 

European  banks,  although  that  is  where  the  practice  of  accepting  dollar-denominated 

deposits  outside  the  United  States  began. 

Most Eurodollar  deposits  are  for  large  sums,  and  most  are  time  deposits  of  less  than 

six months'  maturity.  A  variation  on  the  Eurodollar  time  deposit  is  the  Eurodollar 

certificate  of  deposit.  A  Eurodollar  CD  resembles  a  domestic  bank  CD  except  it  is  the 

liability  of  a  non-U.S.  branch  of  a  bank.  t>  pically  a  London  branch.  The  advantage  of 

Eurodollar  CDs  over  Eurodollar  time  deposits  is  that  the  holder  can  sell  the  asset  to 

realize  its  cash  value  before  maturity.  Eurodollar  CDs  are  considered  less  liquid  and 

riskier than  domestic  CDs.  however,  and  so  offer  higher  yields.  Firms  also  issue 

Eurodollar  bonds,  that  is.  dollar-denominated  bonds  in  Europe,  although  such  bonds  are 

not a  money  market  investment  by  virtue  of  their  Ions  maturities. 

REPOS  AND 

REVERSES 

repurchase  agree-

ments  (repos) 

Short-term  sales  of  gov-

ernment  securities  with 

an agreement  to 

repurchase  the  secun-

ties at  a  higher  pnee. 

Dealers  in  government  securities  use  repurchase  agreements,  also  called  repos  or  RPs, 

as a  form  of  short-term,  usually  overnight,  borrowing.  The  dealer  sells  securities  to  an 

investor  on  an  overnight  basis,  with  an  agreement  to  buy  back  those  securities  the  next 

day at  a  slightly  higher  price.  The  increase  in  the  price  is  the  overnight  interest.  The 

dealer  thus  takes  out  a  one-day  loan  from  the  investor.  The  securities  serve  as  collateral 

for the  loan. 

A term  repo  is  essentially  an  identical  transaction,  except  the  term  of  the  implicit  loan 

can be  30  days  or  more.  Repos  are  considered  very  safe  in  terms  of  credit  risk  because  the 

loans  are  backed  by  the  government  securities.  A  reverse  repo  is  the  mirror  image  of  a 

repo.  Here,  the  dealer  finds  an  investor  holding  government  securities  and  buys  them 

with an  agreement  to  resell  them  at  a  specified  higher  price  on  a  future  date. 
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The  repo  market  was  upset  by  several  failures  of  government  security  dealers  in  1985. 

In these  cases,  the  dealers  had  entered  into  the  typical  repo  arrangements  with  investors, 

pledging  government  securities  as  collateral.  The  investors  did  not  take  physical  posses-

sion  of  the  securities  as  they  could  have  under  the  purchase  and  resale  arrangement. 

Some  of  the  dealers,  unfortunately,  fraudulently  pledged  the  same  securities  as  collateral 

in different  repos;  when  the  dealers  went  under,  the  investors  found  they  could  not  collect 

the  securities  they  had  "purchased"  in  the  first  leg  of  the  repo  transaction.  In  the  wake  of 

the  scandal,  repo  rates  for  nonprimary  dealers  increased,  while  rates  for  some  well-

capitalized  firms  fell  as  investors  became  more  sensitive  to  credit  risk.  Investors  can  best 

protect  themselves  by  taking  delivery  of  the  securities,  either  directly  or  through  an  agent 

such  as  a  bank  custodian. 

BROKERS'  CALLS 

FEDERAL  FUNDS 

Federal  funds 

Funds  in  Ihe  accounts  of 

commercial  banks  with 

the  Federal  Reserve 

Bank. 

THE  LIBOR 

MARKET 

LIBOR 

Lending  rate  among 

banks  in  the  London 

market. 

YIELDS  ON 

MONEY  MARKET 

INSTRUMENTS 

Individuals  who  buy  stocks  on  margin  borrow  part  of  the  funds  to  pay  for  the  stocks  from 

their  broker.  The  broker  in  turn  may  borrow  the  funds  from  a  bank,  agreeing  to  repay  the 

bank  immediately  (on  call)  if  the  bank  requests  it.  The  rate  paid  on  such  loans  is  usually 

about  one  percentage  point  higher  than  the  rate  on  short-term  T-bills. 

Just  as  most  of  us  maintain  deposits  at  banks,  banks  maintain  deposits  of  their  own  at  the 

Federal  Reserve  Bank.  Each  member  bank  of  the  Federal  Reserve  System  is  required  to 

maintain  a  minimum  balance  in  a  reserve  account  with  the  Fed.  The  required  balance 

depends  on  the  total  deposits  of  the  bank's  customers.  Funds  in  the  bank's  reserve 

account  are  called  Federal  funds  or  Fed  funds.  At  any  time,  some  banks  have  more 

funds  than  required  at  the  Fed.  Other  banks,  primarily  big  New  York  and  other  financial 

center  banks,  tend  to  have  a  shortage  of  Federal  funds.  In  the  Federal  funds  market,  banks 

with  excess  funds  lend  to  those  with  a  shortage.  These  loans,  which  are  usually  overnight 

transactions,  are  arranged  at  a  rate  of  interest  called  the  Federal  funds  rate. 

While  the  Fed  funds  rate  is  not  directly  relevant  to  investors,  it  is  used  as  one  of  the 

barometers  of  the  money  market  and  so  is  widely  watched  by  them. 

The  London  Interbank  Offer  Rate  (LIBOR)  is  the  rate  at  which  large  banks  in  London 

are  willing  to  lend  money  among  themselves.  This  rate  has  become  the  premier  short-

term  interest  rate  quoted  in  the  European  money  market  and  serves  as  a  reference  rate  for 

a wide  range  of  transactions.  A  corporation  might  borrow  at  a  rate  equal  to  LIBOR  plus 

2 percentage  points,  for  example.  Like  the  Fed  funds  rate,  LIBOR  is  a  statistic  widely 

followed  by  investors. 

Although  most  money  market  securities  are  of  low  risk,  they  are  not  risk  free.  As  we 

noted  earlier,  the  commercial  paper  market  was  rocked  by  the  Penn  Central  bankruptcy, 

which  precipitated  a  default  on  $82  million  of  commercial  paper.  Money  market  inves-

tors  became  more  sensitive  to  creditworthiness  after  this  episode,  and  the  yield  spread 

between  low-  and  high-quality  paper  widened. 

The  securities  of  the  money  market  do  promise  yields  greater  than  those  on  default-

free  T-bills,  at  least  in  part  because  of  greater  relative  riskiness.  Investors  who  require 

more  liquidity  also  will  accept  lower  yields  on  securities,  such  as  T-bills,  that  can  be 

more  quickly  and  cheaply  sold  for  cash.  Figure  2.3  shows  that  bank  CDs.  for  example, 

consistently  have  paid  a  risk  premium  over  T-bills.  Moreover,  that  risk  premium 

increases  with  economic  crises  such  as  the  energy  price  shocks  associated  with  the 

Organization  of  Petroleum  Exporting  Countries  (OPEC)  disturbances,  the  failure  of  Penn 

Square  Bank,  or  the  stock  market  crash  in  1987. 
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2.2  THE  FIXED-INCOME  CAPITAL  MARKET 

The fixed-income  capital  market  is  composed  of  longer-term  borrowing  instruments  than 

those  that  trade  in  the  money  market.  This  market  includes  Treasury  notes  and  bonds, 

corporate  bonds,  municipal  bonds,  mortgage  securities,  and  federal  agency  debt. 

The  title  "fixed-income"  is  given  to  these  securities  because  most  of  them  promise 

periodic  (usually  semiannual)  interest  payments.  Payments  are  administered  by  the  issuer 

or a  banking  agent  on  the  issuer's  behalf.  These  payments  are  fixed  unless  the  issuer  is 

declared  bankrupt. 

TREASURY  NOTES 

AND  BONDS 

Treasury  notes  or 

bonds 

Debt  obligations  of  the 

federal  government  that 

make  semiannual  pay-

ments  and  are  sold  at  or 

near  par  value  in 

denominations  of  S1.000 

or more. 

The U.S.  government  borrows  funds  in  large  pan  bv  selling  Treasury  notes  and  bonds. 

T-note  maturities  range  up  to  10  years,  while  bonds  are  issued  with  maturities  ranging 

from  10  to  30  years.  Both  are  issued  in  denominations  of  SI.ООО  or  more.  Both  make 

semiannual  coupon  payments  set  at  an  initial  level  that  enables  the  government  to  sell  the 

securities  at  or  near  par  value.  Aside  from  their  differing  maturities  at  issuance,  the  only 

major  distinction  between  Т-notes  and  T-bonds  is  that  f-bonds  may  be  callable  during  a 

given  period,  usually  the  last  five  years  of  the  bond's  life.  The  call  provision  gives  the 

Treasury  the  right  to  repurchase  the  bond  at  par  \alue.  While  callable  T-bonds  still  are 

outstanding,  the  Treasury  no  longer  issues  callable  bonds. 

Figure  2.4  is  an  excerpt  from  a  listing  of  Treasury  issues  in  the  Wall  Street  Journal. 

The  highlighted  bond  matures  in  August  2000.  The  coupon  income  or  interest  paid  by  the 

bond  is  8-Vi% of par  value,  meaning  that  for  a  SI.000  face  value  bond.  S87.50  in  annual 

interest  payments  will  be  made  in  two  semi-annual  installments  of  S43.75  each.  The 

numbers  to  the  right  of  the  colon  in  the  bid  and  ask  prices  represent  units  of  '/h  of  a  point. 

The  bid  price  of  the  highlighted  bond  is  119">/u.  or  119.50.  The  ask  price  is  119'%:  or 

119.5625.  Although  bonds  are  sold  in  denominations  of  SI.000  par  value,  the  prices  are 

quoted  as  a percentage  of  par  value.  Thus,  the  ask  price  of  119.5625  should  be  interpreted 

as 119.5625%  of  par  or  SI  195.625  for  the  SI.000  par  value  bond.  Similarly,  the  bond 

could  be  sold  to  a  dealer  for  SI  195.00.  The  +4  change  means  the  closing  price  on  this 

day rose  (as  a  percentage  of  par  value)  from  the  previous  day's  closing  price.  Finally, 

the yield  to  maturity  on  the  bond  as  based  on  the  ask  price  is  5.39%. 

The yield  to  maturity  reported  in  the  last  column  is  a  measure  of  the  annualized  rate  of 

return  to  an  investor  who  buys  the  bond  and  holds  it  until  maturity.  It  is  calculated  by 

determining  the  semiannual  yield  and  then  doubling  it.  rather  than  compounding  it  for 

two  half-year  periods.  This  use  of  a  simple  interest  technique  to  annualize  means  that  the 

yield  is  quoted  on  an  annual  percentage  rate  (APRi  basis  rather  than  as  an  effective 

annual  yield.  The  APR  method  in  this  context  is  also  called  the  bond  equivalent  yield. 
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TREASURY  BONDS,  NOTES  &  BILLS 
Mnrvlav Julv  I?  IW3  ' 

GOVT.  BONDS  1  NOTES 
Maturity Ask 

Rate Mo/Yr Bid Asked  eng. Yld. 

7V< Jul  93n 100:01 100:03 0.00 
6'/i Jul  93П 100:05 100:07 -"i 2.15 
8 Aug 93n 100:14 100:14 - 1 2.26 
«VI Aug 93 100:16 100:1! 2.17 
!'/< Aug 93л 100:15 100:17 -2 2.63 

ll'/l Aug 93n 100:25 100:27 - 1 2.20 
6Vl Aug 93л 100:13 100:15 - 1 2.70 
6'/l Sep 93n 100:20 100:22 2.83 
IV< Sep 93n 101.03 101:05 l"i 2.73 
7'/l Oct 93n 101:00 101:02 2.86 
6 Oct 93n 100:21100:29 2.98 
7V< Nov 93n 101:16 101:18 -'i 3.03 
IVl Nov 93 101:25 101:27 - 1 3.05 
9 Nov 93n 101:29 101:31 - 1 3.05 

111/4 Nov 93n 102:27 1  02:29 - 2 2.98 
S'/l Nov 93n 100:27 100:29 3.07 
5 Dec 93П 100:26 100:2« 3.07 
7>/l Dec 93n 102:00 102:02 -i 3.09 
7 Jan94n 101:27 101:29 3.15 
4tyl Jan  94Л 100:27 100:29 -i 3.19 
6>/l Feb  94n 102:02 102:04 3.20 
«'/1 Feb  94Л 103:07 103:09 3.21 
9 Feb  94 103:09 103:11 -"l 3.22 
5Vl Feb  94Л 101:08 101:10 3.26 
P/4  Mar  94Л 101:21 101:23 3.29 
«'/> Mar  94n 103:19 103:21 3.28 
7 Apr 94П 102:21 102:23 -"i 3.32 
P/l Apr 94n 101:16101:1« 3.37 
7 Mav 94Л 102:29 102:31 3.38 
9Vl  Mav  94n 104:30 105:00 -"i 3.40 
I3VI Ma» 94n 108:02 106:04 - l 3.22 
SVl Mav  94n 101:14 101:16 3.38 
5 Jun  94л 101:13 101:15 3.44 
«VI Jun  94Л 104:23 104:25 3.41 
8 Jul  94П 104:13 104:15 3.43 
4V< Jul  94П 100:23 100:25 + 'i 3.48 
6'/l Aug 94П 103:16 1  03:18 3.51 
8Vl Aug 94(1 105:11 105:13 3.52 
BV< Aug 94 105:15 105:19 3.47 

12Vl Aug 94n 109:20 109:22 -2 3.48 
41/4 Aug 94n 100:23 100:25 3.54 
4 Sep 94n 100:14 1С»: 16 +"i 3.58 
I'/I Sep 94П 105:23 105:25 - l 3.59 
9'/> Oct 94n 107:02 107:04 - l Зл4 
41/. Oct 94n 100:23 100:25 + l З.ЬЗ 
6 NOV 94П 102:31 103:01 3.66 
8'/< Nov 94Л 105:2« 105:30 3.66 

10'/l Nov 94 106:11 108:13 3.63 
ll'/l Nov 94Л 110:09 110:11 3.63 
4Va NOV 94П 101:07 101:09 3.66 
4>/l Dec 94n 101:07 101:09 -i 3.72 
7V1 Dec 94Л 105:15 105:17 3.70 
8Vi Jan  95n 107:00 107:02 3.75 
4'/< Jan  9Sn 100:21 100:23 3.77 
3 Feb  95 99:26 100:26 +"2 2.48 
5'/j Feb  95n 102:18 102:20 + 1 3.7« 
P/4 Feb  95(1 106:00 106:02 3.7« 

Maturity Ask 
Rale Mo/Yr  Bid  Asked  Chg. Yld. 

7 Apr  99n  109:01  109:03 + 3 5.15 
8'/!  May  94-99  104:01  104:09 3.28 
9>/l Mav  99n  119:23  119:25 + 3 5.16 
6Vl Jul  99n  105:31  106:01 + 3 5.19 
> Aug 99n  114:10  114:12 + 3 5.21 
6 Oct 99n  103:28  103:30 + 3 5.25 
7Vl Nov 99n 113:28  113:30 + 3 5.26 
63/1 Jan  OOn 105:24  105:26 + 4 5.31 
7'/i Feb  95-00  106:01  106:05 + 3 3.64 
8'/l Feb  OOn 117:17  117:19 + 3 5.30 
5'/i Apr  ООП 100:24  100:26 + 2 5.36 
8'/i  Mav  OOn 119:31  120:01 + 5 5.34 
8Vi Aug 95-00  108:07  108:11 — 5 4.16 

AugOOn 119:16  119:18 + 4 5.39 
«'/! Nov OOn 11«:  10 118:12 + 4 5.43 
71/4 Feb  Oln  113:31114:01 + 4 5.47 

11 J/4 Feb  01  138:27  138:31 + 5 5.42 
8 May  01П 115:22  115:24 + 4 5.50 

13V.  Mav  01  148:06  148:10 + 6 5.46 
7'/l Aug Oln  115:01115:03 + 4 5.54 
8 Aug 96411 109:30  110:02 1 4.48 

13>/l Aug 01  150:24  150:28 + 8 5.50 
7'/l Nov Oln  112:20  112:22 + 4 5.58 

153/4 Nov 01  167:23  167:27 + 4 5.50 
14'/4 Feb  02  158:17  158:21 + 4 5.57 
7'/lMav02n  112:24  112:26 + 5 5.64 
61/. Aug 02n  104:24  104:26 + 5 5.69 

ll'/l Nov 02  142:18  142:22 + 8 5.67 
6'/4 Feb  03П 103:24  103:26 + 2 5.73 

10>/4 Feb  03  136:21136:25 + 3 5.71 
UP/4 Mav  03  137:04  137:06 + 3 5.74 
ll'/l Aug 03  140:16  140:20 + 3 5.76 
ll'/l Nov 03  146:27  146:31 + 6 5.78 
]2Vi  Mav  04  152:13  152:17 + 7 5.78 
13>/4 Aug 04  164:15  164:19 •f 6 5,78 
ll'/i Nov 04  147:04  147:06 + 5 5.86 
8'/4  Mav  00-05  114:11  114:15 + 2 5.67 

12 MBV05 151:13  151:17 + 5 5.89 
101/4 Aug 05  141:01141:05 + 4 5.93 
9tyi Feb  06  129:25  129:29 t 5 5.96 
7Vl Feb  02-07  111:10  111:14 + 3 5.91 
7'/l Nov 02-07 113:15  113:19 + 4 5.96 
«>/1 Aug 03-08 117:25  117:29 + 4 5.99 
«'/4 Nov 03-08 120:29  121:01 + 3 5.99 
9'/i  Mav  04-09  124:14  124:18 + 3 6.01 

10Vi Nov 04-09 135:13  135:17 + 4 6.01 
ll>/4 Feb  05-10  147:14  147:18 + 4 6.00 
10 Mav  05-10  133:10  133:14 + 5 6.01 
12=/4 Nov 05-10 159:00  158:04 + 6 6.01 
13'/.  Mav  06-11  169:08  169:12 + 5 6.03 
14 Nov 06-11 172:03  172:07 + 7 6.04 
101/1 Nov 07-12 138:27  138:31 + 5 6.23 
12 Aug 06-13  155:23  155:27 + 8 6.24 
13 /4 Mav  09-14  170:00  170:04 + 13 6.22 
12'/i Aug 09-14 162:15  162:19 + 10 6.27 
111/4 Nov 09-14 155:04  155:08 + 10 6.29 
11'/4 Feb  15  154:02  154:04 + 13 6.54 
10s/! Aua  15  147:03  147:05 4- 13 A 55 

You  can  pick  out  the  callable  bonds  in  Figure  2.4  because  a  range  of  years  appears  in 

the  maturity  date  column.  These  are  the  years  during  which  the  bond  is  callable.  Yields 

on premium  bonds  (bonds  selling  about  par  value)  are  calculated  as  the  yield  to  the  first 

call  date,  while  yields  on  discount  bonds  are  calculated  as  the  yield  to  the  maturity  date. 

Yields  on  premium  bonds  are  computed  to  the  first  call  date  (rather  than  maturity) 

because,  if  interest  rates  do  not  rise  (so  that  the  bond  continues  to  sell  at  a  premium),  it 

would  be  profitable  for  the  issuer  to  call  the  bond  early.  Thus,  the  investor  can  expect  to 

hold  the  bond  only  to  the  (earlier)  first  call  date,  rather  than  to  maturity. 

/ I  CONCEPT  2.  Compute  the  yield  to  first  call  and  the  yield  to  maturity  on  the  7У» Feb  02-07  callable 

I CHECK  bond  in  Figure  2.4.  Do  the  results  make  sense  to  you? 

FEDERAL  AGENCY  Some  government  agencies  issue  their  own  securities  to  finance  their  activities.  These 

DEBT  agencies  usually  are  formed  for  public  policy  reasons  to  channel  credit  to  a  particular 

sector  of  the  economy  that  Congress  believes  is  not  receiving  adequate  credit  through 
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normal private  sources.  Figure  2.5  reproduces  listings  of  some  of  these  securities  from 
the Wall  Street Journal.  The  majority  of the  debt  is  issued  in  support  of  home  mortgages 
and farm  credit. 

The major  mortgage-related  agencies  are  the  Federal  Home  Loan  Bank  (FHLB).  the 
Federal National  Mortgage  Association  (FNMA.  or  Fannie  Mae),  the  Government 
National Mortgage  Association  (GNMA,  or  Ginnie  Mae),  and  the  Federal  Home  Loan 
Mortgage Corporation  (FHLMC.  or  Freddie  Mac). 

The FHLB borrows  money  by  issuing  securities  and  relends  this  money  to  savings  and 
loan institutions  to  be  lent  to  individuals  borrowing  for  home  mortgages. 

Freddie Mac.  Fannie  Mae,  and Ginnie  Mae  were  organized  to  provide  liquidity  to  the 
mortgage market.  Until  establishment  of  the  pass-through  securities  sponsored  by  these 
government agencies,  the  lack  of a  secondary  market  in  mortgages  hampered  the  How  of 
investment funds  into mortgages  and  made  mortgage  markets  dependent  on  local,  rather 
than national,  credit  availability.  Pass-through  financing  initiated  by  these  agencies 
represents one  of  the  most  important  financial  innovations  of  (he  ll)80s. 

The farm  credit  agencies  are  12  district  Banks  for  Cooperatives  that  make  seasonal 
loans to  farm  cooperatives.  12  Federal  Land  Banks  that  make  mortgage  loans  on  larm 
properties,  and  12  Federal  Intermediate  Credit  Banks  that  provide  short-term  financing 
for production  and  marketing  of  crops  and  livestock. 

Although the  debt  of  federal  agencies  is  not  explicitly  insured  by  the  federal  govern-
ment, it  is  assumed  the  government  would  assist  an  agency  nearing  default.  Thus,  these 
securities are  considered  extremely  safe  assets,  and  their  yield  spread  over  Treasury 
securities is  quite  small. 

FIGURE  2.5 

LISTING  OF 

GOVERNMENT 

AGENCY 

SECURITIES. 

Reprinled  by  permission  o!  the 

IV/IU STREET  JOURNAL.  { 

1993 Dow  Jones  1  Company. 

Inc All  Rights  Reserved 

Worldwide 

GOVERNMENT AGENCY &  SIMILAR ISSUES 
Tuesday.  July  6.  1993 

Over-the-counter  mid  afte-noon  quotations  tssed  cr.  -;rpe 
transactions,  usually  SI  million  cr  raw  Cc':rs  -  C:d-j-x3-  j 
asked  Quotes recresent32nds.  101  01  mears'31  1  32 

All  yields  are  calculated  to  maturity.  andtasedcrT*easkec 
quote.  •  CallaDle  issue,  maturity  date  shcwr.  For 
callable  prior  to  maturtv.  yields  are  computed  to  ttie  ear  est 
call  date  lor  issues  Quoted  above  par.  or  IK.  and  -i'.rr. 
dale  tor  'ssues  below  pa'. 

Source  Bear,  Stearns  & Co.  via  Street  Software  Tecrrwoov 
Inc 

NMA Issues 
Me  Mat.  Bid  Asked  Yld. 
8.15 7-91  1Ю  И  100:10  0  00 
7:75 11-93  101:11  101.19  2.96 
MB  12-93  101.19  101:27  2  94 
7.55 1-94  102  01  102  05  3.21 
9.45 1-94  103:00  103  OS 2  92 
7.65 4-94  103.03  103.11  3.14 
9.6C 4-94  104.IS  104:26  3.11 
9JC 5-94  104:24  104:28  3.35 
6.6C 6-94  101:17  104:25  3.29 
7.45 7-94  103-25  103.29  3.47 
6.90 6-94  IDS'16  105.24  3.47 

10.13 10-94  107.25  136:01  3.51 
9.25 11-94  106:23  '06.31  3.E5 
5.И  12-94  101  30  102:02  4.02 
9.00 1-95  107  13  107 21  3.72 

11 95  1-95  111.22  4  2  02  3.64 
11.50 2-95  111.20  112 0C  3.65 
8.65 3-95  1С/  28  10c.04  3.7t 

11.70 5-95  113  14  113:26  3.81 
11.15 6-95  112.26  113:06  3.97 
4.75 8-95  100:29  101:01  4  23 

I0.S0 9-95  112  06  112 IS  1.36 
8.40 11-95'  101.23  101  27  2  87 
6.83 11-95  109:10  109:18  4.45 

10.60 11-95  113  09  113,17  4.44 
9.20 1-96  111.24  112.00  i  11 
7.00 2-96  106-16  106:24  4.22 
7.70 2-96-  102:11  102.  IS 3.45 
9.35 2-96  112-05  112:13  4  25 
8.00 4-96'  103:05  103:09  3-55 

3NMA  Mtee.  Issues  ё-lci 
Rate  Mat.  Bid  Asked  Yld. 

6.50 30Yr  99  26  1EC 32  6.57 
7.0C 3CYr  102  01 1Я  39  6.72 
7.50 30Yr  111  39  101.17  6  ?! 
8 0C 30Yr  106  36  13« 14  6.74 
6.SC 30Yr  Ю-  Я  107  16  6  69 
9.00 30Yr  >06::  ice  15  e  39 
950  30Yr  139.11  139 22  6  4 

1С 00  30Yr  110 25  111.01 5  91 
10.50 30Yr  112:05  112:13  6  08 
11.00 3AYr  113.25  111  01  1.26 
11.5C 30Yr  115:16  115.24  6  1Э 
12.00 30Yr  116  21  116 29  6  37 
'2  SO 30Yr  117  21  117:29  6  32 

Tennessee  Valley  Authority 
Sale  Mat.  Bio  Asked  Yld. 

8.25 10-94  105:13  105'17  3  6C 
4.75 9-95*  100.13  1»  14  1.74 
4.38 3-96  - 99  21  95  28  1  12 
8.25 11-96  110:27  110 31  4  67 
t 00  1-97-  103 IS  103-23  1  34 
6.50 1  99- 102  23  102-31  5  66 
6 25 !•№  102  23  103-00  5  66 
6.38 10-95  114.09  114.13  s  60 
7.45 1M1-  107  00  107  01  6  11 
6.68 1-02*  104  06  101  14  3  84 
6.88 8-02'  104  1!  101  16  6  36 
6.7S 10-19*  IK  30  139 06  4  S3 
7.63 9-22*  101  23 104  31  7.07 
775  12-22*  101.21  105 00  7  1» 

ceftral  Farr*  Credit  Bark 
3a.*e Vjt.  B:d  Asked  Yld. 

iOS  8-93  'X  X  '0C  C2  2.10 
3 IS  8-93  X  X  X  32  2  21 
ЗЛ  8-93  X  X  X  32  2-55 
iii  5-93  X  37'ОС  -39 2-57 
31S 9-93  99  з:  'X.31  2.И 
3.1» 9-93  X  X  X  32  2-74 
3-S6 9  93 X  X  X  32  3.13 
6.4!  «3  X  4  X18  2S> 
3.1'  13-93  99  X  X  X  3-Й 
3 25 -3-93  X  X  :X  32  2.92 
6-1S "3-93  :x  -9  X  21 3.24  , 
3.24  -  3-93 99  33X  32  3.94, 

1' !C  '>93  '.32  f.  32  '4  3.05 
3.-3 •  -93  99  33  X  X  3  11  , 
34S  Г-93  99  31  IX  31  3j6  . 
3.31 '2-53  'X  X  IX.32  3.14 
3 83  :  2-93 ',X  33  IX  35  3.39  , 
735  '2-93  13"  24  '-3-.J5  314  | 
3.30 1-94  IX  X  1X  32  3.17  : 
3 63 1-91  IX  32  IX  36  3  33  ; 
3 43 2-94  99  30  IX  X  3  43  , 
7.19 2-94  1И  34  132 Jt  3.2S  : 
3 31  3-91  99  27  99.24  3  4!  1 

12 35 3-91  105.11  135 33  2  9! 
3-33 4-94  «  28  Г,  X  311  , 
5.80 4-91  101.22  1  31:26 3  29 

I 14.25 1-91 ice У> Я  21 2  91 1 

3.32 5-91  99  23  IX.X  3.32  ; 
3.56 6-91  IX  03  '.X'07  3.31  I 
3.60  7-91  100:31  1Х:И  3.U  ] 
1.31 9-94  1X:21  103:25  3.61 
6.63 9-91  105.15  105.2  ! 3-Я 

12.X 9-94  110:11  113-23  3.33  | 
11.45 12-94 110  09  110 17  3.64  , 
IX  1-95  106  17  106:25 3.70 
6.3!  1-95  103:31  131 03  3.91 
5.0e 1-96  102  02  102:06  1.16 
4.19 3-96*  ;0C 03  IX.07  1.14 
6.65 5-96  1  05 21  105:28 l.« 
S.7S 11-96* 100. U IX  22  3.50 

11.90 10-57 125  12  125:21  5.12 
S ffi  2-98*  101.03  101:07  3.67 
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/ I  CONCEPT  3.  Compare  the  yield  to  maturity  on  one  of  the  agency  bonds  with  that  of  the  T-bond  with 

I CHECK  the  nearest  maturity  date. 

MUNICIPAL  Municipal  bonds  ("munis")  are  issued  by  state  and  local  governments.  They  are  similar 

BONDS to  Treasury  and  corporate  bonds,  except  their  interest  income  is  exempt  from  federal 

income  taxation.  The  interest  income  also  is  exempt  from  state  and  local  taxation  in  the 

municipal  bonds  issuing  state.  Capital  gains  taxes,  however,  must  be  paid  on  munis  if  the  bonds  mature  or 

Tax-exempt  bonds  are  sold  for  more  than  the  investor's  purchase  price. 

issued by State and  local  There  are  basically  two  types  of  municipal  bonds.  These  are  general  obligation  bonds, 

governments.  whjch  ^  backed  by  [he  "fuu  fajth  and  credit"  (i.e.,  the  taxing  power)  of  the  issuer,  and 

revenue bonds,  which  are  issued  to  finance  particular  projects  and  are  backed  either  by 

the  revenues  from  that  project  or  by  the  municipal  agency  operating  the  project.  Typical 

issuers  of  revenue  bonds  are  airports,  hospitals,  and  turnpike  or  port  authorities.  Revenue 

bonds  are  riskier  in  terms  of  default  than  general  obligation  bonds. 

A particular  type  of  revenue  bond  is  the  industrial  development  bond,  which  is  issued 

to finance  commercial  enterprises,  such  as  the  construction  of  a  factory  that  can  be 

operated  by  a  private  firm.  In  effect,  this  device  gives  the  firm  access  to  the  munici-

pality's  ability  to  borrow  at  tax-exempt  rates. 

Like  Treasury  bonds,  municipal  bonds  vary  widely  in  maturity.  A  good  deal  of  the 

debt  issued  is  in  the  form  of  short-term  tax  anticipation  notes  that  raise  funds  to  pay  for 

expenses  before  actual  collection  of  taxes.  Other  municipal  debt  may  be  long  term  and 

used  to  fund  large  capital  investments.  Maturities  range  up  to  30  years. 

The  key  feature  of  municipal  bonds  is  their  tax-exempt  status.  Because  investors  pay 

neither  federal  nor  state  taxes  on  the  interest  proceeds,  they  are  willing  to  accept  lower 

yields  on  these  securities.  This  represents  a  huge  savings  to  state  and  local  governments. 

Correspondingly,  it  is  a  huge  drain  of  potential  tax  revenue  from  the  federal  government, 

which  has  shown  some  dismay  over  the  explosive  increase  in  the  use  of  industrial 

development  bonds. 

Because  of  concern  that  these  bonds  were  being  used  to  take  advantage  of  the  tax-

exempt  feature  of  municipal  bonds  rather  than  as  a  source  of  funds  for  publicly  desirable 

investments,  the  Tax  Reform  Act  of  1986  restricted  their  use.  A  state  is  now  allowed  to 

issue  mortgage  revenue  and  private  purpose  tax-exempt  bonds  only  up  to  a  limit  of  $50 

per  capita  or  $150  million,  whichever  is  larger.  Figure  2.6  shows  the  volume  of  new 

municipal  offerings  in  recent  years.  Note  the  rapid  growth  of  revenue  bonds  until  1986. 

An investor  choosing  between  taxable  and  tax-exempt  bonds  needs  to  compare  after-

tax  returns  on  each  bond.  An  exact  comparison  requires  computation  of  after-tax  rates  of 

return  with  explicit  recognition  of  taxes  on  income  and  realized  capital  gains.  In  practice, 

FIGURE  2.6 
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Census. Statistical  Abstract  ot 
the United  States  112th ed,. 
Washington. D C.. 1992. 
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TABLE  2.3  „.  ,. 
Tax-Exempt  Yield 

EQUIVALENT 

TAXABLE  YIELDS 

CORRESPONDING  TO 

VARIOUS  TAX-

EXEMPT  YIELDS 

Marginal  Tax  Rate 4% 6% 8% 10% 12% 

20% 5.0 7.5 10.0 12.5 15.0 

30% 5.7 8.6 11.4 14.3 17.1 

40% 6.7 10.0 13.3 16.7 20.0 

50% 8.0 12.0 16.0 20.0 24.0 

there is  a  simpler  rule  of  thumb.  If  we  let  I  denote  the  investor's  federal  plus  local 
marginal  tax  rate  and  r  denote  the  total  before-tax  rate  of  return  available  on  taxable 
bonds,  then  r(  1 - t)  is the after-tax  rate  available  on  those  securities.  If  this  value  exceeds 
the rate  on  municipal  bonds.  rm,  the  investor  does  better  holding  the  taxable  bonds. 
Otherwise,  the  tax-exempt  municipals  provide  higher  after-tax  returns. 

One way  of  comparing  bonds  is  to  determine  the  interest  rate  on  taxable  bonds  that 
would be  necessary  to  provide  an  after-tax  return  equal  to  that  of  municipals.  To  derive 
this value,  we  set  after-tax  yields  equal  and  solve  for  the  equivalent  taxable  yield  of  the 
tax-exempt  bond.  This  is  the rate  a taxable  bond  would  need  to  offer  in order  to  match  the 
after-tax  yield  on  the  tax-free  municipal 

ni-rt  =  rm  (2-4) 

or 

r =  rj(  1  -  t)  (2.5) 

Thus,  the  equivalent  taxable  yield  is  simply  the  tax-free  rate  divided  by  1  -  t.  Table  2.3 
presents  equivalent  taxable  yields  for  several  municipal  yields  and  tax  rates. 

This table  frequently  appears  in  the  marketing  literature  for  tax-exempt  mutual  bond 
funds  because  it  demonstrates  to  high  tax-bracket  investors  that  municipal  bonds  offer 
highly attractive  equivalent  taxable  yields.  Each  entry  is  calculated  from  Equation  2.5.  If 
the equivalent  taxable  yield  exceeds  the  actual  yields  offered  on  taxable  bonds,  after 
taxes the  investor  is  better  off  holding  municipal'bonds.  The  equivalent  taxable  interest 
rate increases  with  the  investor's  tax  bracket;  the  higher  the  bracket,  the  more  valu-
able the  tax-exempt  feature  of  municipals.  Thus,  high-bracket  individuals  tend  to  hold 
municipals. 

We also  can  use  Equations  2.4  or  2.5  to  find  the  tax  bracket  at  which  investors  are 
indifferent  between  taxable  and  tax-exempt  bonds.  The  cutoff  tax  bracket  is  given  by 
solving  Equation  2.4  for  the  tax  bracket  at  which  after-tax  yields  are  equal.  Doing  so, 
we find 

t =  1  -  rjr  (2.6) 

Thus,  the  yield  ratio  r„/r  is  a  key  determinant  of  the  attractiveness  of  municipal  bonds. 
The higher  the  yield  ratio,  the  lower  the  cutoff  tax  bracket,  and  the  more  individuals  will 
preter  to  hold  municipal  debt. 

Figure  2.7  graphs  the  yield  ratio  since  1960.  In  recent  years,  the  ratio  has  hovered  at 
about .73.  implying  that  investors  in  (federal  plus  local)  tax  brackets  sreater  than  27% 
would derive  greater  after-tax  yields  from  municipals.  Note,  however,  "that  it  is  difficult 
to control  precisely  for  differences  in  the  risks  of  these  bonds.  so  the  cutoff  tax  bracket 
must be  taken  as  approximate. 

/ !  СЯЕСГ
 4'  ^PP0S70UrtaX  braeket  is  28%-  Wou'd  you  prefer  to  earn  a  6%  taxable  return  or  a 

I CHECK  4%  tax-free  yield?  What  is  the  equivalent  taxable  yield  of  the  4%  tax-free  yield? 
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FIGURE  2.7 

RATIO  OF  YIELDS 

ON TAX-EXEMPT  TO 

TAXABLE  BONDS, 

1960-1992. 

(Data Irom  Moody's  Investor 

Service.  1993.) 

FIGURE  2.8 

LISTING  OF 

CORPORATE  BOND 

PRICES. 

From  The  Wall  Street  Journal, 

July 12.  1993  Reprinted  by 

permission  ol  the WALL 

STREET JOURNAL.  ©  1993 

Dow Jones  &  Company.  Inc. 

All Rights  Reserved  World-

wide 

NEW YORK  EXCHANGE  BONDS 
Cur Net 

Bonds YId Vol Close  Cho 
Getty  I4SOO 13.1 21 107 
Gdrch  7197 7.0 25 99'/.  - m 
Grace  zr06cld 5 36'/! 
GranC  4W4 CV 2 94'/.  + l" 
GreyF  ir94 
Gulfrd  6s  12 

24 95'/,, GreyF  ir94 
Gulfrd  6s  12 cv 6 97'/, 
GltUSA  12'/i04f 112 22 + 
Hallwd  nal3'/:09 23 102 Va + 'Л 
Hellw  nal3'/i09B  ... 10 92'/« - 4V. 
Hallwd  7s00 9.0 32 ТТЛ + 
Hlttrst  10V.02 9.7 25 111 + 1 
Hltlrst  8H05 8.7 10 101 
HecIMn  irU 35 42'/i 
HmGrp  14'/»99 13.4 21 I09'/i  + ЗУ. 
HomeDp  47:97 
Hutfy  7V.14 

cv 
cv 

25 
10 

130 + 
113 + 

•л 
•л 

ICN 12'/.98 12.5 10 102'/. - н 
IMC Fer  fi'/.Oi cv 45 83'/: 
III Bel Bs04 7.7 10 103'/. + и 
III Bel 8%  16 7.9 6 104 
IIIPw 8H06 1.3 2 103*  - V* 
Intloc  11.99s96f 39 98'/.  + у< 
IBM6',W7 6.2 15 103'/i 
1BM 7V.02 6.9 8 10514 + * 
IBM «>400 6.3 145 101'/. 
IBM 7'/;13 7.4 740 101V, 
IPap  dc5'/«12 6.5 64 7S*  + й 
InlShip  03 40 lOO'/i + * 
IntTch  9*96 9.6 150 9« 

Cur Net 
Bonds YId Vol Close Cho. 

PacScl  7>/.03 cv 20 98'/.  + У. 
ParCm  7s03A 7,0 10 ICO 
ParCm  7s03B 7.0 4 99'/.  - !4 
PaylCsh  9'/.03 9.0 222 101У. -
PennTr  9И05 9,3 75 103'/. -
Pennii  6'/:03 5.5 3 119 
PervDr  8'/:10 cv 25 95 + Й 
Pelrle  Bsio cv 35 115 + 2 
PhllEI  6'/.97 6.1 131 100% 
PhllEi  8'/.96 8.0 1 103V. + IV. 
PhllEI  llsOO 10.3 5 106'/, + V. 
PhllEI  7V.23 7.6 58 101'Л 
PlerOn  dcll'/эОЗ  11.2 79 103 
Plerl  6'/.02 CV 29 107 - l" 
PlonFn  8s03 cv 1 100 
PlttSln  9.2S04 cv I 104 - ft 
PoooP  8s05 cv 26 lOl'/i  + 1 
PofEl  7'/.s07 7.4 9 105 + 1 
POIEI 8У.17 7.9 6 103'/. 
PotEl  7sIS CV 10 105'Л - Й 
Pot El 5s02 5 93 + I'/l 
PSCoi 7'/j02 7.4 10 101'/.  -
PSEG  7'/>23 7.5 191 99'/. 
PSEG6SOO 6.0 10 100 
RJR  7*01 7.5 34 97V. - Й 
RJ  RNb  1C'/i9H 9.3 83 U2'/j 
RJR  Nb  8.3S99 8.0 125 104'/. - % 
RJR  Nb  13'/>01 12.1 50 112 + 
R IR  Nh  7ГП1 474 lltt  _ v. 

Cur Net 
Bonds YId  Vo Close Cho. 

UJer  7s/.91 7.7 8 101 
UNC 11  '/j96 11.4 34 101 
UNC Г/М CV 27 89 + 1Й 
US West  irll 74 29'/:  + 
USAIr  12'/.00 11Л 136 109 + 
U5LICO  Bsll CV 5 103 + V. 
USX 4V.96 4.7 263 99*  + '/. 
USX 5"/.01 CV 71 87Vj -
USX 7sl7 CV 84 93'/)  + 
USX :r05 CV 20 41 + 
Unisv  nal5s97 120 116'/. + * 
Unisys  8'/.00 cv 31 136 + 1 
WasteM  irl2 102 И .  -
Waban  6'/i02 cv 56 92 + * 
Ware  ll'/il3 10.8 23 106'/. + * 
Webb  9V.03 9.3 25 104'/: - '/. 
wendys  7У.10 
WSTCNA 7'/.  15 

cv 
CV 

3 
20 

109 + 
102'/. -

1 
3v, 

WstDIp  9sl4 
V»slC S*96 

cv 140 79 - Vi WstDIp  9sl4 
V»slC S*96 8.3 65 lOI'/i 

Vi 

EXPLANATORY  NOTES 
(For  New  York  and  American  Bends) 

Yield  Is  Current  yield. 
cv-Convertlble  bond.  ct-Cerllflcales. 

eld-Called  de-Deep  discount.  ec-Euro-
oean  currency  units  l-ОеяИ  In  flat  II. 

CORPORATE 

BONDS 

corporate  bonds 

Long-term  debt  issued 

by private  corporations 

typically  paying  semi-

annual  coupons  and 

returning  the  lace  value 

ol the  bond  at  maturity. 

Corporate  bonds  are  the  means  by  which  private  firms  borrow  money  directly  from  the 
public.  These  bonds  are  structured  much  like  Treasury  issues  in  that  they  typically  pay 
semiannual  coupons  over  their  lives  and  return  the  face  value  to  the  bondholder  at 
maturity.  Where  they  differ  most  importantly  from  Treasury  bonds  is  in  risk. 

Default  risk  is  a  real  consideration  in  the  purchase  of  corporate  bonds.  We  treat  this 
issue  in  considerable  detail  in  Chapter  9.  For  now,  we  distinguish  only  among  secured 
bonds,  which  have  specific  collateral  backing  them  in  the  event  of  firm  bankruptcy; 
unsecured  bonds,  called  debentures,  which  have  no  collateral:  and  subordinated  deben-
tures,  which  have  a  lower  priority  claim  to  the  firm's  assets  in  the  event  of  bankruptcy. 

Corporate  bonds  usually  come  with  options  attached.  Callable  bonds  give  the  firm  the 
option  to  repurchase  the  bond  from  the  holder  at  a  stipulated  call  price.  Convertible 
bonds  give  the  bondholder  the  option  to  convert  each  bond  into  a  stipulated  number  of 
shares  of  stock.  These  options  are  treated  in  more  detail  in  Part  Three. 

Figure  2.8  is  a  partial  listing  of  corporate  bond  prices  from  the  Wall  Street  Journal. 

The  listings  are  similar  to  those  for  Treasury  bonds.  The  highlighted  IBM  bond  has  a 
coupon  rale  of  TA%  and  a  maturity  date  of  2002.  Its  current  yield,  defined  as  annual 
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coupon  income  divided  by  price,  is  6.9%.  (Note  that  current  yield  is  a  different  measure 

from  yield  to  maturity.  The  differences  are  explored  in  Part  Three.) 

Only  eight  IBM  bonds  traded  on  this  day.  The  closing  price  of  the  bond  was  1053/s% 

of par,  or  51053.75.  which  was  up  3/s of a  point  from  the  previous  day's  close.  In  contrast 

to Treasury  bonds,  price  quotes  on  corporate  bonds  use  explicit  fractions. 

MORTGAGES AND Twenty  years  ago.  your  investments  text  probably  would  not  have  included  a  section  on 

MORTGAGE- mortgage  loans,  for  investors  could  not  invest  in  these  loans.  Now.  because  ot  the 

BACKED explosion  in  mortgage-backed  securities,  almost  anyone  can  invest  in  a  portfolio  of 

SECURITIES mortgage  loans,  and  these  securities  have  become  a  major  component  of  the  tixed-

income  market. 

Until  the  1970s,  almost  all  home  mortgages  were  written  for  a  long  term  (15-  to  30-

year  maturity),  with  a  fixed  interest  rate  over  the  life  of  the  loan,  and  with  equal,  fixed 

monthly  payments.  These  so-called  conventional  mortgages  are  still  the  most  popular, 

but a  diverse  set  of  alternative  mortgage  designs  have  appeared. 

Fixed-rate  mortgages  have  created  considerable  difficulties  for  banks  in  years  of 

increasing  interest  rates.  Because  banks  commonly  issue  short-term  liabilities  (the 

deposits  of  their  customers)  and  hold  long-term  assets,  such  as  fixed-rate  mortgages,  they 

suffer  losses  when  interest  rates  increase.  The  rates  they  pay  on  deposits  increase,  while 

their  mortgage  income  remains  fixed. 

A relatively  recent  introduction  is  the  adjustable-rate  mortgage.  These  mortgages 

require  the  borrower  to  pay  an  interest  rate  that  varies  with  some  measure  of  the  current 

market  interest  rate.  The  interest  rate,  for  example,  might  be  set  at  two  points  above  the 

current  rate  on  one-year  Treasury  bills  and  might  be  adjusted  once  a  year.  Often,  a 

contract  limits  the  maximum  interest  rate  change  within  a  year  and  over  the  life  of  the 

contract.  The  adjustable-rate  contract  shifts  the  risk  of  fluctuations  in  interest  rates  from 

the bank  to  the  borrower. 

Because  of  the  shifting  of  interest  rate  risk  to  their  customers,  banks  are  willing  to 

offer  lower  rates  on  adjustable-rate  mortgages  than  on  conventional  fixed-rate  mort-

gages.  This  encouraged  borrowers  during  a  period  of  high  interest  rates  in  the  early 

1980s.  But  as  interest  rates  fell,  conventional  mortgages  appear  to  have  regained 

popularity.  While  adjustable-rate  mortgages  accounted  for  about  half  of  all  mortgage 

lending  at  year-end  1983.  that  figure  fell  to  below  25%  in  1992. 

A mortgage-backed  security  is  either  an  ownership  claim  in  a  pool  of  mortgages  or  an 

obligation  that  is  secured  by  such  a  pool.  These  claims  represent  securitization  of 

mortgage  loans.  Mortgage  lenders  originate  loans  and  then  sell  packages  of  these  loans  in 

the secondary  market.  Specifically,  they  sell  their  claim  to  the  cash  inflows  from  the 

mortgages  as  those  loans  are  paid  off.  The  mortgage  originator  continues  to  service  the 

loan,  collecting  principal  and  interest  payments,  and  passes  these  payments  along  to 

the purchaser  of  the  mortgage.  For  this  reason,  these  mortgage-backed  securities  are 

called  pass-throughs. 

Mortgage-backed  pass-through  securities  were  introduced  by  the  Government 

National  Mortgage  Association  (GNMA.  or  Ginnie  Mae)  in  1970.  GNMA  pass-throughs 

carry  a  guarantee  from  the  U.S.  government  that  ensures  timely  payment  of  principal  and 

interest,  even  if  the  borrower  defaults  on  the  mortgage.  This  guarantee  increases  the 

marketability  of  the  pass-through.  Thus,  investors  can  buy  and  sell  GNMA  securities  like 

any other  bond. 

Other  mortgage  pass-throughs  have  since  become  popular.  These  are  sponsored  by 

FNMA  (Fannie  Mae)  and  FHL.MC  (Freddie  Mac).  The  success  of  mortgage-backed 
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pass-throughs  has  encouraged  introduction  of  pass-through  securities  backed  by  other 

assets.  For  example,  the  Student  Loan  Marketing  Association  (SLMA,  or  Sallie  Mae) 

sponsors  pass-throughs  backed  by  loans  originated  under  the  Guaranteed  Student  Loan 

Program  and  by  other  loans  granted  under  various  federal  programs  for  higher  education. 

AS OWNERSHIP 

SHARKS 

common  stocks 

Ownership  shares  in  a 

publicly  held  corporation. 

Shareholders  have  vot-

ing rights  and  may 

receive  dividends. 

2.3  EQUITY  SECURITIES 

COMMON  STOCK  Common  stocks,  also  known  as  equity  securities  or  equities,  represent  ownership  shares 

in a  corporation.  Each  share  of  common  stock  entitles  its  owner  to  one  vote  on  any 

matters  of  corporate  governance  put  to  a  vote  at  the  corporation's  annual  meeting  and  to  a 

share  in  the  financial  benefits  of  ownership1  (e.g.,  the  right  to  any  dividends  that  the 

corporation  may  wish  to  distribute). 

A corporation  is  controlled  by  a  board  of  directors  elected  by  the  shareholders.2  The 

board,  which  meets  only  a  few  times  each  year,  selects  managers  who  run  the  corporation 

on a  day-to-day  basis.  Managers  have  the  authority  to  make  most  business  decisions 

without  the  board's  approval.  The  board's  mandate  is  to  oversee  the  management  to 

ensure  that  it  acts  in  the  best  interests  of  shareholders. 

The  members  of  the  board  are  elected  at  the  annual  meeting.  Shareholders  who  do  not 

attend  the  annual  meeting  can  vote  by  proxy,  empowering  another  party  to  vote  in  their 

name.  Management  usually  solicits  the  proxies  of  shareholders  and  normally  gets  a  vast 

majority  of  these  proxy  votes.  Occasionally,  however,  a  group  of  shareholders  intent  on 

unseating  the  current  management  or  altering  its  policies  will  wage  a  proxy  fight  to  gain 

the  voting  rights  of  shareholders  not  attending  the  annual  meeting.  Thus,  while  manage-

ment  usually  has  considerable  discretion  to  run  the  firm  as  it  sees  fit,  without  daily 

oversight  from  the  equity  holders  who  actually  own  the  firm,  both  oversight  from  the 

board  and  the  possibility  of  a  proxy  fight  serve  as  checks  on  management's  jurisdiction. 

In practice,  where  ownership  is  greatly  diffused  in  widely  held  corporations,  manage-

ment  controls  are  less  stringent  than  in  theory.  In  proxy  fights,  management  defends  its 

board  member  allies  at  corporate  expense,  while  the  outsiders  must  finance  the  fight  from 

their  own  pockets.  A  typical  proxy  fight  costs  millions,  and  about  three-fourths  of  the 

attempts  have  historically  failed�statistics  that  send  chills  down  the  spines  of  would-be 

proxy  fighters. 

The  most  effective  check  on  management's  discretion  may  be  the  possibility  of  a 

corporate  takeover;  that  is,  an  outside  investor  who  believes  the  firm  is  mismanaged  will 

attempt  to  acquire  the  firm.  Usually,  this  is  accomplished  with  a  lender  offer,  which  is  an 

offer  made  to  stockholders  to  purchase  their  shares  at  a  stipulated  price,  usually  substan-

tially  above  the  current  market  price.  If  the  tender  is  successful,  the  acquiring  investor 

can  purchase  enough  shares  to  obtain  control  of  the  firm  and  can  replace  its  management. 

The  common  stock  of  most  large  corporations  can  be  bought  or  sold  freely  on  one  or 

more  of  the  stock  exchanges.  A  corporation  whose  stock  is  not  publicly  traded  is  said  to 

be closely  held.  In  most  closely  held  corporations,  the  owners  of  the  firm  also  take  an 

active  role  in  its  management.  Takeovers  generally  are  not  an  issue. 

1 Sometimes  a  corporation  issues  two  classes  of  common  stock,  one  bearing  the  right  to  vote,  the  other 

not.  Because  of  its  restricted  rights,  the  nonvoting  stocks  sell  for  a  lower  pricc.  reflecting  the  value  of 

control. 
2 The  voting  system  specified  in  the  corporate  articles  determines  the  chances  of  affecting  the  elections  to 

specific  directorship  seals.  In  a  majority  voting  system,  each  shareholder  can  cast  one  vote  per  share  for 

each  seat.  A  cumulative  voting  system  allows  shareholders  to  concentrate  all  their  voles  on  one  seat, 

enabling  minority  shareholders  to  gain  representation. 
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Thus,  while  there  is  substantial  separation  of  the  ownership  and  the  control  of  large 

corporations,  there  are  at  least  some  implicit  controls  on  management  that  encourage  it  to 

act in  the  interest  of  the  shareholders. 

The two  most  important  characteristics  of  common  stock  as  an  investment  are  its  residual 

claim  and  limited  liability  features. 

Residual claim  means  stockholders  are  the  last  in  line  of  all  those  who  have  a  claim  on 

the assets  and  income  of  the  corporation.  In  a  liquidation  of  the  firm's  assets,  the 

shareholders  have  claim  to  what  is  left  after  paying  all  other  claimants,  such  as  the  tax 

authorities,  employees,  suppliers,  bondholders,  and  other  creditors.  In  a  going  concern, 

shareholders  have  claim  to  the  part  of  operating  income  left  after  interest  and  income 

taxes  have  been  paid.  Management  can  either  pay  this  residual  as  cash  dividends  to 

shareholders  or  reinvest  it  in  the  business  to  increase  the  value  of  the  shares. 

Limited liability  means  that  the  most  shareholders  can  lose  in  event  of  failure  of  the 

corporation  is  their  original  investment.  Shareholders  are  not  like  owners  of  unincorpo-

rated businesses,  whose  creditors  can  lay  claim  to  the  personal  assets  of  the  owner� 

house,  car,  furniture.  In  the  event  of  the  firm's  bankruptcy,  corporate  stockholders  at 

worst  have  worthless  stock.  They  are  not  personally  liable  for  the  firm's  obligations:  their 

liability  is  limited. 

/ I  CONCEPT 5.  a.  If  you  buy  100  shares  of  IBM  common  stock,  what  does  that  entitle  you  to? 

I CHECK b.  What  is  the  most  money  you  can  make  over  the  next  year? 

c. If  you  pay  S50  per  share,  what  is  the  most  money  you  could  lose  over  the  year? 

STOCK MARKET  Figure  2.9  is  a  partial  listing  from  the  Wall  Street  Journal  of  stocks  traded  on  the  New 

LISTINGS York  Stock  Exchange.  The  NYSE  is  one  of  several  markets  in  which  investors  may  buy 

or sell  shares  of  stock.  We  will  examine  issues  of  trading  in  these  markets  in  the  next 

chapter. 

To interpret  the  information  prov  ided  for  each  traded  stock,  consider  the  listing  for 

Baltimore  Gas  and  Electric.  BaltimrGE.  The  first  two  columns  provide  the  highest  and 

lowest  price  at  which  the  stock  has  traded  in  the  last  52  weeks.  S265/*  and  S21'/:, 

respectively.  The  1.48  figure  means  that  div  idend  payout  to  its  shareholders  over  the  last 

quarter  was  SI.48  per  share  at  an  annual  rate. 

This  value  corresponds  to  a div idend  yield  of  5.7%.  since  BaltimrGE  stock  is  selling  at 

S257/* (the  last  recorded,  or  �'close."  price  in  the  next-to-last  column),  so  that  the 

dividend  yield  is  1.48/25.875  =  .0572  or  5.72%. 

The  stock  listings  show  that  dividend  yields  vary  widely  among  firms.  High  dividend-

yield  stocks  are  not  necessarily  better  investments  than  low-yield  stocks.  Total  return  to 

an investor  comes  from  both  dividends  and  capital  gains,  or  appreciation  in  the  value  of 

the stock.  Low  dividend-vield  firms  presumably  offer  greater  prospects  for  capital  gains, 

or else  investors  would  not  be  willing  to  hold  the  low-yield  firms  in  their  portfolios. 

The  P/E  ratio,  or  price  earnings  ratio,  is  the  ratio  of  the  current  stock  price  to  last 

year's  earnings.  The  P/E  ratio  tells  us  how  much  stock  purchasers  must  pay  per  dollar  of 

earnings  the  firm  generates  for  each  share.  The  P/E  ratio  also  varies  widely  across  firms. 

Where  the  div idend  yield  and  P/E  ratio  are  not  reponed  in  Figure  2.9.  the  firms  have  zero 

dividends,  or  zero  or  negative  earnings.  We  shall  have  much  to  say  about  P/E  ratios  in 

Pan  Four. 

The sales  column  shows  that  619  hundred  shares  of  BaltimrGE  were  traded  on  July 

12. 1993.  Shares  commonly  are  traded  in  round  lots  of  100  shares  each.  Investors  who 
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STOCK 

preferred  stock 

Nonvoting  shares  in  a 

corporation,  usually  pay-

ing  a  fixed  stream  of 

dividends. 

wish to  trade  in  smaller  "odd  lots"  generally  must  pay  higher  commissions  to  their 
stockbrokers.  The  highest  price  and  lowest  price  per  share  at  which  the  stock  traded  on 
July  12  were  S26  and  $257/s,  respectively.  The  last  or  closing,  price  of  25%  was  up  $'/« 
from  the  closing  price  of  the  previous  day. 

Preferred  stock  has  features  similar  to  both  equity  and  debt.  Like  a  bond,  it  promises  to 
pay to  its  holder  a  fixed  stream  of  dividends  each  year.  In  this  sense,  preferred  stock  is 
similar  to  an  infinite-maturity  bond,  that  is,  a  perpetuity.  It  also  resembles  a  bond  in  that  it 
does  not  give  the  holder  voting  power  regarding  the  firm's  management. 

Preferred  stock  is  an  equity  investment,  however,  in  the  sense  that  failure  to  pay  the 
dividend  due  does  not  set  off  corporate  bankruptcy.  Instead,  preferred  dividends  are 
usually  cumulative;  that  is,  unpaid  dividends  cumulate  and  must  be  paid  in  full  before 
any dividends  may  be  paid  to  holders  of  common  stock. 

Preferred  stock  also  differs  from  bonds  in  terms  of  its  tax  treatment  for  the  firm. 
Because  preferred  stock  payments  are  treated  as  dividends  rather  than  as  interest  on  debt, 
they  are  not  tax-deductible  expenses  for  the  firm.  This  disadvantage  is  largely  offset  by 
the fact  that  corporations  may  exclude  70%  of  dividends  received  from  domestic 
corporations  in  the  computation  of  their  taxable  income.  Preferred  stocks,  therefore, 
make  desirable  fixed-income  investments  for  some  corporations. 

Even  though  it  ranks  after  bonds  in  the  event  of  corporate  bankruptcy,  preferred  stock 
often  sells  at  lower  yields  than  corporate  bonds.  Presumably  this  reflects  the  value  of  the 
dividend  exclusion,  for  risk  considerations  alone  indicate  that  preferred  stock  ought  to 
offer  higher  yields  than  bonds.  Individual  investors,  who  cannot  use  the  70%  exclusion, 
generally  will  find  preferred  stock  yields  unattractive  relative  to  those  on  other  available 
assets. 

Preferred  stock  is  issued  in  variations  similar  to  those  of  corporate  bonds.  It  can  be 
callable  by  the  issuing  firm,  in  which  case  it  is  said  to  be  redeemable.  It  also  can  be 
convertible  into  common  stock  at  some  specified  conversion  ratio.  A  relatively  recent 
innovation  in  the  market  is  adjustable-rate  preferred  stock,  which,  like  adjustable-rate 
mortgages,  ties  the  dividend  rate  to  current  market  interest  rates. 
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2.4  STOCK  AND  BOND  MARKET  INDEXES 

STOCK MARKET The  daily  performance  of  the  Dow  Jones  Industrial  Average  is  a  staple  portion  of  the 

INDEXES evening  news  report.  While  the  Dow  is  the  best-known  measure  of  the  performance  of 

the stock  market,  it  is  only  one  of  several  indicators.  Other  more  broadly  based  indexes 

are computed  and  published  daily.  In  addition,  several  indexes  of  bond  market  perform-

ance  are  widely  available. 

The ever-increasing  role  of  international  trade  and  investments  has  made  indexes  of 

foreign  Financial  markets  part  of  the  general  news.  Thus,  foreign  stock  exchange  indexes 

such as  the  Nikkei  Average  of  Tokyo  and  the  Financial  Times  index  of  London  are  fast 

becoming  household  names. 

Dow  JONES 

AVERAGES 

price-weighted  average 

An average  computed 

by adding  the  prices  of 

the  stocks  and  dividing 

by a  "divisor." 

The Dow  Jones  Industrial  Average  (DJIA)  of  30  large,  "blue-chip"  corporations  has 

been computed  since  1896.  Its  long  history  probably  accounts  for  its  preeminence  in  the 

public  mind.  (The  average  covered  only  20  stocks  until  1928.) 

Originally,  the  DJIA  was  calculated  as  the  simple  average  of  the  stocks  included  in  the 

index.  So  if  there  were  30  stocks  in  the  index,  one  would  add  up  the  value  of  the  30 

stocks  and  divide  by  30.  The  percentage  change  in  the  DJIA  would  then  be  the 

percentage  change  in  the  average  price  of  the  30  shares. 

This  procedure  means  that  the  percentage  change  in  the  DJIA  measures  the  return  on  a 

portfolio  that  invests  one  share  in  each  of  the  30  stocks  in  the  index.  The  value  of  such  a 

portfolio  (holding  one  share  of  each  stock  in  the  index)  is  the  sum  of  the  30  prices. 

Because  the  percentage  change  in  the  average  of  the  30  prices  is  the  same  as  the 

percentage  change  in  the  sum  of  the  30  prices,  the  index  and  the  portfolio  have  the  same 

percentage  change  each  day. 

To illustrate,  consider  the  data  in  Table  2.4  for  a hypothetical  two-stock  version  of  the 

Dow Jones  Average.  Stock  ABC  sells  initially  at  S25  a  share,  while  XYZ  sells  for  S100. 

Therefore,  the  initial  value  of  the  index  would  be  (25  +  100)/2  =  62.5.  The  final  share 

prices  are  S30  for  stock  ABC  and  S90  for  XYZ.  so  the  average  falls  by  2.5  to 

(30 +  90)/2  =  60.  The  2.5  point  drop  in  the  index  is  a  4<~r decrease:  2.5/62.5  =  .04. 

Similarly,  a  portfolio  holding  one  share  of  each  stock  would  have  an  initial  value  of 

S25 +  S100  =  SI25  and  a  final  value  of  S30  +  S90  =  SI20.  for  an  identical  4%  de-

crease. 

Because  the  Dow  measures  the  return  on  a  portfolio  that  holds  one  share  of  each  stock, 

it is  called  a  price-weighted  average.  The  amount  of  money  invested  in  each  company 

represented  in  the  portfolio  is  proportional  to  that  company's  share  price. 

Price-weighted  averages  give  higher-priced  shares  more  weight  in  determining  the 

performance  of  the  index.  For  example,  although  ABC  increased  by  20%.  while  XYZ  fell 

by only  10%.  the  index  dropped  in  value.  This  is  because  the  20%  increase  in  ABC 

represented  a  smaller  price  gain  (S5  per  share)  than  the  10%  decrease  in  XYZ  fS  10 per 

TABLE  2.4 

DATA  TO 

CONSTRUCT  STOCK 

PRICE  INDEXES 

Initial  Value  of Final  Value  of 

Initial Final Shares Outstanding  Stock Outstanding  Stock 

Stock Price Price (Million) (S Million) (S Million) 

ABC 25 30 20 500 600 

XYZ 100 90 1 100 90 

Total 600 690 
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share).  The  "Dow  portfolio"  has  four  times  as  much  invested  in  XYZ  as  in  ABC 

because  XYZ's  price  is  four  times  that  of  ABC.  Therefore,  XYZ  dominates  the  average. 

You  might  wonder  why  the  DJIA  is  now  (in  early  1994)  at  a  level  of  about  3800  if  it  is 

supposed  to  be  the  average  price  of  the  30  stocks  in  the  index.  The  DJIA  no  longer  equals 

the  average  price  of  the  30  stocks  because  the  averaging  procedure  is  adjusted  whenever 

a stock  splits,  pays  a  stock  dividend  of  more  than  10%,  or  when  one  company  in  the 

group  of  30  industrial  firms  is  replaced  by  another.  When  these  events  occur,  the  divisor 

used  to  compute  the  "average  price"  is  adjusted  so  as  to  leave  the  index  unaffected  by 

the  event. 

For  example,  if  XYZ  were  to  split  two  for  one  and  its  share  price  to  fall  to  $50,  we 

would  not  want  the  average  to  fall,  as  that  would  incorrectly  indicate  a  fall  in  the  general 

level  of  market  prices.  Following  a  split,  the  divisor  must  be  reduced  to  a  value  that 

leaves  the  average  unaffected  by  the  split.  Table  2.5  illustrates  this  point.  The  initial  share 

price  of  XYZ,  which  was  $100  in  Table  2.4  falls  to  $50  if  the  stock  splits  at  the  beginning 

of the  period.  Notice  that  the  number  of  shares  outstanding  doubles,  leaving  the  market 

value  of  the  total  shares  unaffected.  The  divisor,  d,  which  originally  was  2.0  when  the 

two-stock  average  was  initiated,  must  be  reset  to  a  value  that  leaves  the  "average" 

unchanged.  Because  the  sum  of  the  postsplit  stock  prices  is  75,  while  the  presplit  average 

price  was  62.5,  we  calculate  the  new  value  of  d  by  solving  75Id  =  62.5.  The  value  of  d, 

therefore,  falls  from  its  original  value  of  2.0  to  75/62.5  =  1.20,  and  the  initial  value  of  the 

average  is  unaffected  by  the  split:  75/1.20  =  62.5. 

At period-end,  ABC  will  sell  for  $30,  while  XYZ  will  sell  for  $45,  representing  the 

same  negative  10%  return  it  was  assumed  to  earn  in  Table  2.4.  The  new  value  of  the 

price-weighted  average  is  (30  +  45)/1.20  =  62.5.  The  index  is  unchanged,  so  the  rate  of 

return  is  zero,  rather  than  the  -4%  return  calculated  before  the  split. 

This  return  is  greater  than  that  calculated  before  the  split.  The  relative  weight  of  XYZ, 

which  is  the  poorer-performing  stock,  is  lower  after  the  split  because  its  price  is  lower;  so 

the performance  of  the  average  improves.  This  example  illustrates  that  the  implicit 

weighting  scheme  of  a  price-weighted  average  is  somewhat  arbitrary,  being  determined 

by the  prices  rather  than  by  the  outstanding  market  values  (price  per  share  times  number 

of shares)  of  the  shares  in  the  average. 

Because  the  Dow  Jones  Averages  are  based  on  small  numbers  of  firms,  care  must  be 

taken  to  ensure  that  they  are  representative  of  the  broad  market.  As  a  result,  the 

composition  of  the  average  is  changed  every  so  often  to  reflect  changes  in  the  economy. 

The  last  change  took  place  on  May  6,  1991,  when  Walt  Disney,  J.  P.  Morgan,  and 

Caterpillar  were  added  to  the  index  and  Navistar,  USX  Corp.,  and  Primerica  were 

dropped.  The  changes  increased  the  representation  of  the  service  sector  in  the  index  to 

reflect  the  growing  role  of  that  sector  in  the  economy.  The  nearby  box  presents  the 

history  of  the  firms  in  the  index  since  1928.  The  fate  of  many  companies  once  considered 

"the  bluest  of  the  blue  chips"  is  striking  evidence  of  the  changes  in  the  U.S.  economy  in 

the last  65  years. 

TABLE  2.5 

DATA  TO 

CONSTRUCT  STOCK 

PRICE  INDEXES 

AFTER  A  STOCK 

SPLIT 

Initial  Value  of Final  Value  of 
Initial Final Shares Outstanding  Stock Outstanding  Stock 

Stock Price Price (Million) (S Million) (S Million) 

ABC 25 30 20 500 600 
XYZ 50 45 2 too 90 

Total 600 690 
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HOW  THE  30  STOCKS  IN  THE  DOW  JONES  INDUSTRIAL  AVERAGE 

HAVE  CHANGED  SINCE  OCTOBER  1,  1928 

Year  of  change  shown  in  (  ):*  denotes  name  change,  in  and  work  across.  For  instance.  American  Sugar  was 

some  cases  following  a  takeover  or  merger.  To\rack  replaced  by  Borden  in  1930.  which  in  turn  was  replaced 

changes  in  the  components,  begin  in  the  column  for  1928  b\  Du  Pont  in  1935. 
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FIGURE  2.10 
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In the  same  way  that  the  divisor  is  updated  for  stock  splits,  if  one  firm  is  dropped  from 
the  average  and  another  firm  with  a  different  price  is  added,  the  divisor  has  to  be  updated 
to leave  the  average  unchanged  by  the  substitution.  By  now,  the  divisor  for  the  Dow 
Jones  Industrial  Average  has  fallen  to  a  value  of  about  .56. 

/ I  Сом  I.IT  6.  Suppose  XYZ  in  Table  2.4  increases  in  price  to  SI  10.  while  ABC  falls  to  $20.  Find  the 

I Сим  К  percentage  change  in  the  price-weighted  average  of  these  two  stocks.  Compare  that  to 
the percentage  return  of  a  portfolio  that  holds  one  share  in  each  company. 

Dow  Jones  &  Company  also  computes  a  Transportation  Average  of  20  airline, 
trucking,  and  railroad  stocks;  a  Public  Utility  Average  of  15  electric  and  natural  gas 
utilities;  and  a  Composite  Average  combining  the  65  firms  of  the  three  separate  averages. 
Each  is  a  price-weighted  average,  and  so  overweights  the  performance  of  high-priced 
stocks. 

Figure  2.10  reproduces  some  of  the  data  reported  on  the  Dow  Jones  Averages  from  the 
Wall Street  Journal  (which  is  owned  by  Dow  Jones  &  Company).  The  bars  show 
the range  of  values  assumed  by  the  average  on  each  day.  The  cross-hatch  indicates  the 
closing  value  of  the  average. 

The  Standard  &  Poor's  Composite  500  (S&P  500)  stock  index  represents  an  improve-
ment  over  the  Dow  Jones  Averages  in  two  ways.  First,  it  is  a  more  broadly  based  index  of 
500  firms.  Secondly,  it  is  a  market  value-weighted  index.  In  the  case  of  the  firms  XYZ 
and  ABC  discussed  above,  the  S&P  500  would  give  ABC  five  times  the  weight  given  to 
XYZ  because  the  market  value  of  its  outstanding  equity  is  five  times  larger,  $500  million 
versus  SI00  million. 

The  S&P  500  is  computed  by  calculating  the  total  market  value  of  the  500  firms  in  the 
index  and  the  total  market  value  of  those  firms  on  the  previous  day  of  trading.  The 
percentage  increase  in  the  total  market  value  from  one  day  to  the  next  represents  the 

STANI>.\KI>  & 

POOR'S  INDKXKS 

market  value-weighted 

index 

Computed  by  calculating 

a weighted  average  ol 

the  returns  of  each 

security  in  the  index, 

with  weights  proportional 

to  outstanding  market 

value. 
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increase in  the  index.  The  rate  of  return  of  the  index  equals  the  rate  of  return  that  would 
be earned by  an investor  holding  a  portfolio  of all  500  firms  in  the  index  in  proportion  to 
their market  value,  except  that  the  index  does  not  reflect  cash  dividends  paid  by  those 
firms. r 

To illustrate,  look  again  at  Table  2.4.  If  the  initial  level  of  a  market  value-weighted 
index of stocks  ABC and  XYZ  were  set  equal  to  an  arbitrarily  chosen  Martin,  value  such 
as 100.  the index  value  a.  year-end  would  be  100(690/600)  =  115.  The  increase  in  the 
index reflects  the 15%  return  earned  on  a  portfolio  consistina  of  those  two  stocks  held  in 
proportion to  outstanding  market  values. 

Unlike the  price-weighted  index,  the  value-weishted  index  eives  more  weight  to 
ABC. Whereas  the  price-weighted  index  fell  because  it  was  domma.ed  bv  hicher'-price 

w ,h ,h  hVa
b

 e"We',S  Cd  mdCX  ns0s  »  gives  more  weiah.  to  ABC.hc  stock 
with the  higher  total  market  value 

bv 14  and  15  that  market  value-weired  indexes  are  unaffected 

millim  tn  Si in  4i-0,a  ^  Va'UC  °'",he  ««^ndine  XV/  stock  increases  from  SI00 
to n  rf  7  :CgardleSS  0f  ,hc  suxk  ^crchv  rendering  the  spin  irrelevant 
to the  performance  ol  the  index.  '  ~ 

геПесГ,Ь.'гГГС  0,ftTh  market  value-weighted  and  pnce-weiehted  indexes  is  that  they 
e d  buy-and-hold  portfolio  strateg.es.  If  one  were  to  buv  each  share  in 

Derfectk ,T,POr"°?  10  US  °Ubtand,n-2  markei  value,  the  value-weich.ed  index  would 
Г CaP,,al  Sams  underlying  ponfoho.  Similarly  pnee-weighted 

Inv О  и  ns  a  Р0ПГ,,1,°  СОтРп^  <*  -Nual  shares  of  each  firm, 
the Ггеп evei?  г"  ""  РЛ  *  ^  ш  mulual  ^at  hold  shares  in  proportion  to 
S&P и  'he  S&P  50°-  v.eld  a  return  equal  to  that  of  the 
investors!  S°  Pr°Vidtf  a  P^'ve"investment  strategy  for  equity 

•ion lndtrda^T'Sl
a!S,0,rUWbheS  a  '"^ustrial  Index,  a  20-stock  Tran>porta-

, "deX-  J  4°-S,0Ck  U,,l">  and  a  40-stock  Fma^ial  Index. 

I CHECK"  СЫ^'^ГТ"  ?2  ^  ABC  fr"m  Calculate  the  percentage 

йкгг  sK  дтв?  sjr  Conr  ,hat to ,he ra,e of гешга н'a 

portfolio)  г  exer>  of  XYZ  stock  (i.e..  an  index 

OTHER  MARKET  The  New  York  St  I-K  F  H 
VALUE INDEXES all  NYSE-listeH  ,  publishes  3  market  value-weighted  composite  index  of and iS^t  aS  W^r  ,0r  * 

value-weighted  index  of  ,,  Г  е  н  ^  ^  ЛМЕХ"  aK°  COmpU,eS  3  таГке' 
S&P S(H) The  National  Л  indexes  are  even  more  broadlv  based  than  the 
3.000  ОТС  firms  using  the  National  Г'  pub"shes  an',ndcX  °f  ПСаГ1у 

tions  (NASDAQ)  service  AsSOCIat,on  of  Secunt.es  Dealers  Automatic  Quota-

ГмЕх",^С0:РиЫ  1S  the  Wikhire  5000  index  of  the  market 

the index  actually  includes  аьГб°TC  SI0CkS'  DeSP"C  "S 

Journal listing  of  stock  index  L  ^  F'gUre  1,1  reproduces  a  Wall  Street 

investors,  the  Total  Stock  Marke^P«rZCe;bVanglJard  a  mutual  fu"d  10  Sma" 
of the  Wilshire  5000  index  enables  them  to  match  the  performance 

More  recently,  market  value-weiehteH  ,„н 
developed  and  disseminated  A  leader  ,п?ьг  ?!  ^  marketS  haVe 

International  (MSCI)  Tabic  *> f> n Ьач  Morgan  Stanlev  Capital 
Presents  many  of  the  MSCI  indexes. 
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STOCK MARKET DATA BANK4MB»4/22/94 

FIGURE  2.11 

LISTING  OF  STOCK 

INDEX  PERFORMANCE. 

From  The  Wall  Street  Journal. 

April  23.  1994.  Reprinted  by 

permission  ot  the  WALL 

STREET JOURNAL. 

1994  Dow  Jones  & 

Company,  Inc  All  Rights 

Resorvod  Worldwido 

НИН LOW  ('36S DAV) CLOSE NET CHO * 1 CHO TMS DAT CHG * CHG FROM 13/31 % CHG 

DOW JONES AVERAGES 
3J7S.36 3398.37 30  Industrials 3648.63 - 3.S6 - 0.11 4- 234.91 + 68S - 105 41 - 2 81 

1862 29 1485  43 20  Transportation 1595 02 *• 11.48 + 0.72 - 23 00 1.42 - 167 30 - 9.49 
236.46 192.99  IS  Utilities 199 25 1.91 - 0.95 - 39.61 1658 30 05 - U.I1 

1447.06 1265.81 65  Composite 1292.49 + 0.58 + 0 04 + 7 10 + 0.55 - 8&.S4 - 6.11 
4.S6 27 411171  Equity  MM. Index 424.38 - 1.03 - 024 + 9.8S 4 2  38 - 17.81 - 1.03 

NEW YORK STOCK EXCHANGE 
267.71 239.91  Composite 247.95 - 0.23 - 0.09 F 6.10 + 2.52 - 11.13 - 1.30 
327.93 287.83  Industrials 303.37 + 0.39 + 0.13 + 14 20 + 4  91 - 11.89 - 3 77 
246.95 204.27  Utilities 214 36 - 2.43 - 1.12 - 10.74 - 4  77 - 15.56 - 6.77 
2*»S 03 228.71  Transportation 248 32 + 1.76 + 0.71 +• 12 (H + 5.10 - 22.16 - !.I9 
233 31 200.75  Flnancc 208.21 - 0.71 - 0.34 - 3.63 - 1.71 - 8.61 - 3.97 

STANDARD & POOR S  INDEXES 
4*2 00 433.54  500  Index 447.63 - 1.10 - 0.25 + 10.60 + 2.43 - 18 82 - 1.03 
W) j9 4%  48 Industrials 519 09 + 0.27 0.05 + 20.13 + 4.03 - 21.10 - 3.91 
453.6] 365.11  Transportation 389.36 + 2.15 + 0.56 f 1 90 + 0.49 - 36 24 - 8.5! 
Ю 49 153.30  Utilities 161.31 - 3.00 - 1.83 - 8 31 - 4  90 - 11.27 - 6.53 
440  41.39  Financials 43.60 - 0.35 - 0.80 + 0.11 + 0.25 - 0 67 - 1.51 

1М.7Э 156.62  400  MJdCap 170.33 + 0 68 + 0.40 4- 11.41 + 7  18 - 9.05 - 5.05 

NASDAQ 
МЛ.93 645.87  Composite 722 56 4- 3.82 + 0.53 + 64.15 4- 9.74 _ 54.24 6.98 
K'A Vi  «0.17  Industrials 751.71 + 396 + 0 53 + 79.32 • 11.80 54.13 - 6.7! 
УЛЧ ntr/J  Insurance 880.48 + 7.63 * 0.87 •F 21.39 4- 2.49 - 40.11 - 1.36 
TZi 65 574.79  Banks 682 32 + 1.75 * 0.26 + 58 62 + 9.40 - 7 11 - 1.03 
3'AM 24.  M Nit.  Mkt. Сотр. 320 24 f 1.70 * 0 53 + 29 13 + 10 01 - 23.37 - 6.80 
342.T2 263  Г) Nat.  Mkt. Indus 302 2Г. + 1.59 + 053 4- 33.51 + 12 47 20 50 - 6.35 

OTHERS 
ii'A'i 41  'jM Amex 433.31 + 2.18 + 0 51 + 14.58 + 3.48 - 43.84 - 919 
У/j.VI 26s.SI  Value-Ltne'Keom 1 281.05 + 062 + 0.22 4- 9.31 + 3  13 14.23 - 182 
271/л 219.41  Ru'.vll  2000 240.55 + 1.23 • 11.59 4- 23.86 + 10 71 - 12 04 - 1 № 

WA.V 4245.46  Wllshlre  5000 445378 - 036 - 0.01 + 161.83 + 3.77 - 204.05 - 1.38 
•Bwd ж  n^nnW trading  diy in pmrtirif ytu. 

TABLE  2.6 

MSCI  STOCK 

INDEXES 

International  Indexes National  Indexes 

The  World  Index Spain 

North  America Sweden 

Е Switzerland 

Europe  13 United  Kingdom 

Nordic  Countries Italy 

Pacitic 

Italy 

Far  East Japan 

Hong  Kong 

Special  Areas New  Zealand 

The  World  Index  ex  USA France 

Kokusai  Index  (World  ex  Japan) United  States 

EASEA  Index Е  ex  Japan) 

Pacific  ex  Japan Australia 

The  World  Index  ex  The  UK Singapore/Malaysia 
Е  ex  The  UK Belgium 

Europe  13  ex  The  UK Netherlands 

Denmark 

Norway 

Canada 

Germany 

Austria 

Finland 

Source  Morgan  Stanley  Capital  International  Perspective  III  '90  Geneva 
Switzerland. 
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EQUALLY 

WEIGHTED 

INDEXES 

equally  weighted  index 

An index  computed  trom 

a simple  average  of 

returns. 

FOREIGN  AND 

INTERNATIONAL 

STOCK  MARKET 

INDEXES 

Market  performance  is  sometimes  measured  by  an  equally  weighted  average  of  the 

returns  of  each  stock  in  an  index.  Such  an  averaging  technique,  by  placing  equal  weight 

on each  return,  calls  for  a  portfolio  strategy  that  places  equal  dollar  values  in  each  stock. 

This  is  in  contrast  to  both  price  weighting,  which  requires  equal  numbers  of  shares  of 

each stock,  and  market  value  weighting,  which  requires  investments  in  proportion  to 

outstanding  value. 

Unlike  price-  or  market  value-weighted  indexes,  equally  weighted  indexes  do  not 

correspond  to  buy-and-hold  portfolio  strategies.  Suppose  you  start  with  equal  dollar 

investments  in  the  two  stocks  of  Table  2.4.  ABC  and  XYZ.  Because  ABC  increases  in 

value by  20%  over  the  year,  while  XYZ  decreases  by  10rc.  your  portfolio  is  no  longer 

equally  weighted  but  is  now  more  heavily  invested  in  ABC.  To  reset  the  portfolio  to 

equal  weights,  you  would  need  to  rebalance:  either  sell  some  ABC  stock  and/or  purchase 

more XYZ  stock.  Such  rebalancing  would  be  necessary  to  align  the  return  on  your 

portfolio  with  that  on  the  equally  weighted  index. 

Development  in  financial  markets  worldwide  includes  the  construction  of  indexes  for 
these markets.  The  popular  indexes  are  broader  than  the  Dow  Jones  average  and  most  are 
value weighted. 

FIGURE  2.12 

LISTING  OF 

FOREIGN  STOCK 

MARKET  INDEXES. 

Reprinted by permission ot 
Financial Times  (ol London) 
Dec 13.  1993 
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The  most  important  are  the  Nikkei,  FTSE  (pronounced  "footsie"),  and  DAX.  The 

Nikkei  225  is  a  price-weighted  average  of  the  largest  Tokyo  Stock  Exchange  (TSE) 

stocks.  The  Nikkei  300  is  a  value-weighted  index.  FTSE  is  published  by  the  Financial 

Times of  London  and  is  a  value-weighted  index  of  100  of  the  largest  London  Stock 

Exchange  corporations.  The  DAX  index  is  the  premier  German  stock  index. 

Figure  2.12  shows  the  list  of  foreign  stock  exchange  indexes  published  by  the 

Financial Times.  Other  indexes  such  as  J.P.  Morgan's  (see  Table  2.6)  provide  a  rich 

picture  of  international  indexes  for  professional  investors. 

BOND МЛ  KKKT Just  as  stock  market  indexes  provide  guidance  concerning  the  performance  of  the  overall 

INDICATORS  stock  market,  several  bond  market  indicators  measure  the  performance  of  various 

categories  of  bonds.  The  three  most  well-known  groups  of  indexes  are  those  of  Merrill 

Lynch,  Lehman  Brothers,  and  Salomon  Brothers.  Table  2.7  lists  some  of  the  indexes 

compiled  by  Lehman  Brothers,  as  well  as  some  characteristics  of  those  indexes  as  of 

January  1992.  The  Lehman  Brothers  Government/Corporate  Bond  Index  is  perhaps  the 

premier  indicator  of  bond  market  performance. 

The  Lehman  and  Salomon  Brothers  indexes  are  computed  monthly,  and  all  measure 

total  returns  as  the  sum  of  capital  gains  plus  interest  income  derived  from  the  bonds 

during  the  month.  Any  intra-month  cash  distributions  received  from  the  bonds  are 

assumed  to  be  invested  during  the  month  at  the  T-bill  rate.  The  Merrill  Lynch  indexes  are 

computed  daily. 

TABLE  2.7  SELECTED  LEHMAN  BROTHERS  INDEXES,  JANUARY  1992 

Market 

Number  ol  Value 
Issues (S Billion) Coupon Yield Maturity Duration* 

Aggregate 5.963 3,585 8.77 7.18 9.24 5.07 

Government/Corporate/Yankee 4.824 2,469 8.62 680 10.09 5.23 
Intermediate 2.766 1,696 8.24 6.21 4.26 3.31 
Long-term 2,058 773 9.45 8.09 22.88 9.44 

Governments 1,014 1,864 8.48 6.44 9.19 5.05 
Intermediate 721 1,365 8.08 5.95 3.97 3.22 
Long-term 293 498 9.58 7.80 23.49 10.09 

Government  Agencies 834 257 8.27 6.56 9.81 5.13 
Intermediate 589 199 8 28 6 12 4.31 3.20 
Long-term 245 58 8.22 8.07 28.58 11.74 

Corporates 3,810 605 9.04 7.88 12.86 5.77 
Intermediate 2,045 330 8.90 7.27 5.43 3.69 
Long-term 1,765 275 9.21 8.61 21.77 8.27 

Utilities 1,286 161 8.95 8.31 18.30 7.53 
Intermediate 404 45 8.51 7.28 5.79 3.90 
Long-term 882 116 9.12 8.71 23.15 8.93 

Asset-Backed 144 73 8.21 6.49 2.71 2.35 
Credit  cards 73 47 8.62 6.72 3.25 2.78 
Autos 41 19 7.25 5.84 1.53 1.42 
Home  equity 30 7 8 14 6.81 2.34 2.05 

Mortgages 995 1,043 9.18 8.13 7.68 4.89 
GNMA 273 416 9.34 8.24 8.83 5.37 
FNMA 463 311 9.11 8.08 7.11 4.65 
FHLMC 259 316 9.05 8.03 6.73 4.50 

• Duration  is  detined  and  discussed  in  Chapter  10 

Source:  Lehman  Brothers 
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The major  problem  with  these  indexes  is  that  true  rates  of  return  on  many  bonds  are 

difficult  to compute  because  bonds  trade  infrequently,  which  makes  it  hard  to  get  reliable 

up-to-date  prices.  In  practice,  prices  often  must  be  estimated  from  bond  valuation 

models.  These  so-called  matrix  prices  may  differ  substantially  from  true  market  values. 

derivative  asset 

A security  with  a  payott 

that  depends  on  the 

prices  ol  other  secun-

OPTIONS 

call  option 

The  right  to  buy  an 

asset  at  a  specified  pnce 

on  or  before  a  specified 

expiration  date. 

2.5  DERIVATIVE  MARKETS 

futures'ппн"'  deVel0pmenI  in  Г|па™а1  ™rkeis  in  recent  vears  has  been  .he  growth  of 
values  of !th  marke,S'  Fu'ures  and  P"'vidc  pavoffs  ,hat  depend  on  the 

va u  L  th  aSSe,S-  SUCh  aSCOmmod">'  Pric«-  bond  and  stoJk  prices,  or  market  index 

сГ,  „епТ  ы"т
ГГтьП'  ,е  inS,rUmems  ^Mcd  derha.he  assets  or 

"SI  We  dtГ  ,Г  Va'UeS  deriVe  fr°m  °r  are  -"""^n-  on  the  values  of  other 
assets.  We  discuss  derivative  assets  in  detail  in  Part  Five.  ' 

S°mc  -P-"-  da"'A  Ju'.v  call 

Ford stock  SW)'  '°reXJ,"Ple-  -  — 

in July.  Each  option  con  rac.  is  for  ,hГ  T°  ^  ,hc  °Р,,опЧ  "Pira,ion  da"-' 
per share  basis.  The  ho'^l  ^^  shjres'  »  ,,h  mado  on  a 

exercise  only  if  the  market  v  I  7  "в10<е  ,he  °P,,on:  1144,11  10 

price.  U  U|UC  01  ,hc  'hat  nrn  be  purchased  exceeds  die  exerc.se 

When the market price exceeds rh. . 
the asset  for  ihe  exercise  nri  V

 pnce'lhe  °P,ion  ho,der  ma>  "caM  ;ma> 
price  and  the  exercise  'ri  Д  .reapa  P"-1'"  ^  ю  the  difference  between  lhe  stock 

exercised  before  the  e\nirii'L'  ,  Чче'  'he  °PtIon  U,M  ^  lcfl  unexercised.  If  not 

therefore,  provide  greater  profit  h'^  ^  ^  1оП-"Г  CjIN' 
investment  vehicles.  S  "  Pnces  increase  and  so  represent  bullish 

A put  option  gives  its  holder  ih 
or before  a  specified  exp,ration  date"!  аЛ  '~°Г  3 Specif,cd  CXCrt'isC  priee 

lb 0«ner  10 sell Ford  slock  ю  th  pW  Ford  л  "h  excrc,sc  Price  S6°  entitles 
in  Jul)  e\en  if  the  market  nri  •  ^ Гр  *  П1еГ  JI  a  pncc  ot  ^at  an>  time  before  expiration 
increase  «hen  the  asset  increases  I  "  ,hjn  u  bile  profits  on  call  options 
value  falls.  The  put  is  exercised  о"I  рГ"'"4  on  P"'  °P'""ns  increase  u  hen  the  asset 
exercise  price  in  return  tor  .h  >  "  llv  hulder  can  deliver  an  asset  worth  less  lhan  the 

Figure  2.13  presents  s  exercise  Pnce 

highlighted  options  arVforF^rd°Th0n  4UOIa,ions  from  The  Street  Journal.  The 
current  price  of  Ford  shares  SM  repcated  number  under  the  name  of  the  firm  is  the 

exercise  pnce  and  expiration  month  Л ColumrK  lo  Ihe  n?hl  ы  Ford  give  ,he 

data  on  call  and  put  options  on  Fo  d  h  °Р"°П  ^1*4"  ue  ,hal  ,hc  Paper  repons 

and with  expiration  dates  in  March  exercise  Pnces  of  S60.  S65.  and  S70  per  share 
pnce  of  Ford  shares.  S64  '/,  dn  '  1,1040  exercise  prices  bracket  Ihe  current 

The  next  four  columns  pro\  ,de  trad,™  , 
example.  156  contracts  traded  on  th  • M a"d  closing  Pnces  of  eaeh  option.  For 
The  last  trade  price  was  S4  v. mL.d

 C  '  exPiration  call  w  ith an  exercise  pnce  of  S60. 

exercise  price  of  S6(j  sold  for  5>4 75"!  h  M  °Р"°П  purchase  one  share  of  Ford  at  an 

Notice  that  the  pnces  of  tall  °P"°n  con,racl-  therefore,  cost  S475. 
example,  the  March  19У4  maturity  cT  аЧ  ,he  exercise  pr,ee  increases.  For 
makes  sense,  as  the  right  to  purchase  h  exercise  Pnce  S65  costs  onlv  SI  Ул. This 
Conversely,  pui  prices  increase  with  ih"  C  a'  a  hl>;her  e*ercise  price  is  less  valuable, 
a price  of  S60  costs  $'/:  whi|e  thc  „ZT™?  РПСе  Tho  r'?ht  to  sell  a  share  of  Ford  at 

gm  10  scl1  at  S6S  costs  S2  VH 

put  option 

The  right  to  sell  an  asset 

at a  specified  exercise 

price  on  or  before  a  spe-

cified  expiration  date 
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FIGURE  2.13 

LISTING  OF  STOCK 

OPTION 

QUOTATIONS. 

From  The  Well  Street  Journal. 

July  12.  1993.  Reprinted  by 

permission  ol  the  WALL 

STREET JOURNAL.  О  1993 

Dow  Jones  4  Company.  Inc. 

All  Rights  Resorvod  World-

wido 

LISTED OPTIONS QUOTATIONS 
- Call  - - Put - Call  - Put-

Option/SlnKe  Exo vol  Last  vol  Last Option/Slnke  Exp. Vol.  Last voi  Last 

Fleet* 32V,  May 17 m 42 14 224 22'  i  Mar SO 14 46 14 

Flemnt 30 Aug 32 '/„ 224 25 Mar 58 
14 Fluor 45 Mar 52 1", 224 25 Apr 55 14 

«'• 45 Apr 101'VH 53 14 224 30 Mar 64 
45V, 45 Jul 

101'VH 
52 2"i Intelcm 20 Mar 45 2 

20 14 Ford 60 Mar 156 4% 215 '/, 214 22', Mar 70 "/,. 20 14 
64 V. 60 Jun 28 64 9 14 314 23V:  Apr 60 IV, 

64'. 65 Mar 699 I1/, 33 24 314 25 Mar 50 4 
64 V. 70 Mar 279 >/., 314 30 Jun 100 "/14 

55 Vii 64". 70 Jun 51 2 2 fb InlgOv 
26". 

17V, May 
32 2"i 

55 Vii 
ForilL 50 Mar 69 l"i 

InlgOv 
26". 25 Mar 32 2"i 8 IV. 

FounHI 35 Mar 30 3V. а г/. 26V, 25 Apr 23 3'/a 351 'Via 
37 35 Mav 31 44 IntgHS 35 Mar 100 3'/, 
17 40 May 29 2'/,. 3?', 40 Mar 

60 >/'» 
50 8'A 

FrMcRP  20 Mar 35 4 tntgph 12 V, Apr 60 >/'» 
FrnkRi 45 Apr 9 2V, 701 "/V. IntrDIg 5 

5 
Mar 40 v. 

FruitL 23V) Apr tOO 5»i 4'/,, 
5 
5 Apr 38 4 

284 25 Mav 163 4 40 "iu 4'/u 5 Jun 31 '/. 
284 30 Mar 120 '/it 1001"/,. 4'/u 7'/,  Sep 40 4 
2B4 30 Aug 40 I'/l 10 3'/. Intvce 12",  Mar 25 4 

Flic  hi 50 Mar 30 '/14 
722 l'/ц 

12 20 Apr 50 
30 Г" 471 50 Apr 

30 '/14 
722 l'/ц IvaxCp 

354 
35 Mar 41 l"/i. 30 Г" 

474 50 Jul 34 3Vi 
IvaxCp 

354 35 Jun 1 to 34 10 2V. 
47*1 55 Apr 100 35". 40 Sep 203 2 

I'/. ItS  4 FltUSA 30 Mar 35 24 35 14 JohnJn 40 Mar 94 
2 
I'/. ItS  4 

FtAmft 35 Apr 60 IV. 41 40 Apr 187 24 134 IV, 
FIPe  Ml 10 Apr 35 2'/i 7 IV,, 41 40 Jul 55 3'/. 122 2 

I0>. 10 Jul 250 3 271"/i. 41 45 Mar 190 Vi 
10'.. 12 Mar 40 Vj 20 2'/,, 41 45 Apr 107 4 

"2 44 to1' 12' Apr 27 1 41 45 Jul 3«! 1 "2 44 
to1-. 15 Mar 70 v. К marl .ilia  Jun 40 V, 

COM  i.i'i  8.  What  would  be  the  profit  or  loss  per  share  of  stock  to  an  investor  who  bought  the  June 
Cni'.cK  maturity  Ford  call  option  with  exercise  price  $60.  if  the  stock  price  at  the  expiration  of 

the option  is  S68?  What  about  a  purchaser  of  the  put  option  with  the  same  exercise 
price  and  maturity? 

FI  N  RI:S 

CONTRACTS 

futures  contract 

Obliges  traders  to  pur-

chase  or  sell  an  asset  at 

an  agreed-upon  once  on 

a specified  future  date. 

A futures  contract  calls  for  delivery  of  an  asset  or  its  cash  value  at  a  specified  delivery 
or maturity  date,  for  an  agreed-upon  price,  called  the  futures price,  to  be  paid  at  contract 
maturity.  The  long  position  is  held  by  the  trader  who  commits  to  purchasing  the 
commodity  on  the  delivery  date.  The  trader  who  takes  the  short  position  commits  to 
delivering  the  commodity  at  contract  maturity. 

Figure  2.14  illustrates  the  listing  of  several  Financial  futures  contracts  for  trading  on 
July  9,  1993  as  they  appear  in  the  Wall  Street  Journal.  The  top  line  in  boldface  type  gives 
the contract  name,  the  exchange  on  which  the  futures  contract  is  traded  (in  parentheses), 
and the  contract  size.  Thus,  the  first  contract  listed  is  for  the  S&P  500  index,  traded  on 
the  Chicago  Mercantile  Exchange  (CME).  Each  contract  calls  for  delivery  of  500  times 
the value  of  the  S&P  500  stock  price  index. 

The  next  several  rows  detail  price  date  for  S&P  500  contracts  expiring  on  various 
dates.  The  September  1993  maturity  contract  opened  during  the  day  at  a  futures  price  of 
S448.10  per  unit  of  the  index.  (The  last  line  of  the  entry  shows  that  the  S&P  500  index 
was  at  S448.11  at  close  of  trading  on  the  day  of  the  listing.)  The  highest  futures  price 
during  the  day  was  $449.60,  the  lowest  was  $447.25,  and  the  settlement  price  (a 
representative  trading  price  during  the  last  few  minutes  of  trading)  was  $449.20.  The 
settlement  price  increased  by  $.75  from  the  previous  trading  day.  The  highest  and  lowest 
futures  prices  over  the  contract's  life  to  date  have  been  $458.55  and  $391.00.  respec-
tively.  Finally,  open  interest,  or  the  number  of  outstanding  contracts,  was  175.270. 
Corresponding  information  is  given  for  each  maturity  date. 

The  trader  holding  the  long  position  profits  from  price  increases.  Suppose  that  at 
expiration,  the  S&P  500  index  is  at  460.  The  long  position  trader  who  entered  the 
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FIGURE  2.14 
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INDEX 
SIP  500  INDEX  (CME)  1500  times  Index 

Open 

Open  High  Low  Settle  Cho  High  Low  Interest 
sect  448.10  «9.60  447,25  449.20  +  .75  458.55  391.X  175,270 
Dec 449.10  450.40  448.25  450.05  +  .75  459.30  429.70  5,092 
MГ94 451.05  +  .70  458.80  434.00  3  74 

Est vol  32.845;  vol  Thur  49.627;  open  Int  180.821,  +935. 
indx  prelim  Hloh  448 94;  Low  w,  74;  Close  448.il  -  .53 
S&P MIDCAP  400  (CME)  VSOO times  Index 

Sept 167.65  168.10  167.55  167.80  -  .15  169.55  157  00  8.819 
Est vol  414;  vol  Thur  450;  open  int  8.831.  -43 
The  Index:  High  167.4«;  Low  166.90;  Close  IS'  42  -  41 
NIKKEI  225  Stock  Average  (CME)  $5  times  Index 

Sept 20060.  20115  20050  . 20110.  -  265  С  21220  II  W 
Est vol  740,  vol  Thur  581,  open  Int  19  019 -61 
The  Index;  High  19946  79;  Low  19699  97.  Ctos«  ЩТ7  39 

+ 1B8.72 
NYSE  COMPOSITE  INDEX  (NYFE)  50«  !lm«  index 

Sept 248.15  249.00  247.75  248  50  -  05  251  S5 ГГГ  50  3  CC3 
Dec 248.65  248.70  248.55  248  90  -  05  252  X  tit  10  50J 
Mr94 249.30  - и  X  so  iae 

Est vol  2,338,  vol  Thur  3,75«  open  int  3  ft  216 
The  Index'  High  248 52 Low  24~  54  Ocw  24»  1»  -  M 
MAJOR  MKT  INDEX  (CBTI  1530  !>TI< 

Julv  357  70 359  40 35  7 00 35!  50  -  -5  345  *  354  50  J.US 
Aug  357  00 358.70  357  00 35?  ?!  -  7C  35c  40  ЗУ  X  ''60 

Est vol  400.  vol  Thur  469,  coen  in»  13»'  -^5 
The  index:  High  359.37,  Low  35«  i!  С  35«  »5  -  43 

contract at  the  futures  price  of  $449.20 on  Jul)  9  would  pay  the  pre\  iouslv  agreed-upon 
S449.20 for  each  unit  of  the  index,  which  at  contract  maturity  would  be  w  rth  S460. 

Because each  contract  calls  for  delivery  of  500  times  the  index,  the  profit  to  the  long 
position,  ignoring  brokerage  fees,  would  equal  5m  x  iS-lMl  -  449.20)  =  S5.400. 
Conversely,  the  short  position  must  deliver  500  times  the  value  of  the  index  for  the 
previously  agreed-upon  futures  price.  The  short  position's  loss  equals  the  lone  position  s 
profit. 

The distinction  between  right  to  purchase  the  asset  and  the  obligation  to  purchase  is 
the difference  between  a  call  option  and  a  long  position  in  a  futures  contract.  A  futures 
contract  obliges  the  long  position  to  purchase  the  asx:t  at  the  futures  price:  the  call  option 
merely conveys  the  right  to  purchase  the  asset  at  the  exercise  price.  The  purchase  will  be 
made only  if  it  yields  a  profit. 

Clearly,  a  holder  of  a  call  has  a  better  position  than  the  holder  of  a  long  position  on  a 
futures  contract  w  iih futures  price  equal  to  the  option's  exercise  pnee.  This  adv  antage.  of 
course,  comes  onl\  at  a  price.  Call  options  must  be  purcha^d:  futures  investments  are 
contracts  only.  The  purchase  price  of  an  option  is  called  the  premium.  It  represents  the 
compensation  the  purchaser  ot'  the call  must  pay for  the  ability  to  exercisc  the  option  only 
when it  is  prohtable  to  do  so.  SimilarK.  the  difference  between  a  put  option  and  a  short 
futures  position  is  the  right,  as  opposed  to  the  obligation,  to  sell  an  asset  at  an  agreed-
upon price. 

SUMMARY 

• Money  market  securities  are  very  short-term  debt  obligations.  They  are  usually  highly 
marketable and  have  relatively  low  credit  risk.  Their  low  maturities'  and  low  credit  risk 
ensure minimal  capital  gains  or  losses.  These  securities  trade  in  large  denominations,  but 
they may  be  purchased  indirectly  through  money  market  tunds. 
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• Much  of  U.S.  government  borrowing  is  in the  form  of  Treasury  bonds  and  notes.  These  are 

coupon-paying  bonds  usually  issued  at  or  near  par  value.  Treasury  bonds  are  similar  in 

design  to  coupon-paying  corporate  bonds. 

• Municipal  bonds  are  distinguished  largely  by  their  tax-exempt  status.  Interest  payments 

(but not  capital  gains)  on  these  securities  are  exempt  from  income  taxes. 

• Mortgage  pass-through  securities  are  pools  of  mortgages  sold  in  one  package.  Owners  of 
pass-throughs  receive  all  principal  and  interest  payments  made  by  the  borrower.  The  firm 
that originally  issued  the  mortgage  merely  services  the  mortgage,  simply  "passing 
through"  the  payments  to  the  purchasers  of  the  mortgage.  The  pass-through  agency 
usually  guarantees  the  payment  of  interest  and  principal  on  mortgages  pooled  into  these 
pass-through  securities. 

• Common  stock  is  an ownership  share  in  a  corporation.  Each  share  entitles  its  owner  to  one 
vote  on  matters  of  corporate  governance  and  to  a  prorated  share  of  the  dividends  paid  to 
shareholders.  Stock,  or  equity,  owners  are  the  residual  claimants  on  the  income  earned  by 
the firm. 

• Preferred  stock  usually  pays  a  fixed  stream  of  dividends  for  the  life  of  the  firm;  it  is  a 
perpetuity.  A  firm's  failure  to  pay  the  dividend  due  on  preferred  stock,  however,  does  not 
set off  corporate  bankruptcy.  Instead,  unpaid  dividends  simply  cumulate.  New  varieties  of 
preferred  stock  include  convertible  and  adjustable-rate  issues. 

• Many  stock  market  indexes  measure  the  performance  of  the  overall  market.  The  Dow 
Jones  Averages,  the  oldest  and  best-known  indicators,  are  price-weighted  indexes.  Today, 
many broad-based,  market  value-weighted  indexes  are  computed  daily.  These  include  the 
Standard  &  Poor's  500  stock  index,  the  NYSE  and  AMEX  indexes,  the  NASDAQ  index, 
the Wilshire  5000  index,  and  several  international  indexes. 

• A  call  option  is  a  right  to  purchase  an  asset  at  a  stipulated  exercise  price  on  or  before  a 
maturity  date.  A  put  option  is  the  right  to  sell  an  asset  at  some  exercise  price.  Calls 
increase  in  value,  while  puts  decrease  in  value  as  the  value  of  the  underlying  asset 
increases. 

• A  futures  contract  is  an  obligation  to  buy  or  sell  an  asset  at  a  stipulated  futures  price  on  a 
maturity  date.  The  long  position,  which  commits  to  purchasing,  gains  if  the  asset  value 
increases:  while  the  short  position,  which  commits  to  delivering  the  asset,  loses. 

KEY  TKRMS annual percentage  rate.  25 

bank discount  method.  23 

bankers'  acceptance.  26 

bond equivalent  yield,  24 

call option.  46 

capital markets.  20 

certificate  of  deposit,  25 
commercial  paper.  25 

common stocks,  35 

corporate  bonds,  33 

derivative  asset/contingent 
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PROBLEM  SETS 

О 

1. The  following  multiple-choice  problems  are  based  on  questions  that  appeared  in  past 
CFA  exams. 
a. Preferred  stock 

is actually  a  form  of  equity. 
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(2) pays  dividends  not  fully  taxable  to  U.S.  corporations. 

(J) is  normally  considered  a  fixed-income  security. 

(4) all  of  the  above. 

b. Straight  preferred  stock  yields  usually  are  lower  than  yields  on  straight  bonds  of 

the same  quality  because  of 

(I)  marketability. 

12) risk. 

(J)  taxation. 

(4) call  protection. 

2. The  investment  manager  of  a  corporate  pension  fund  has  purchased  a  U.S.  Treasury 

bill with  180  days  to  maturity  at  a  price  of  $9,600  per  SIO.IMM)  face  value.  The 

manager  has  computed  the  bank  discount  yield  at  8'r. 

a. Calculate  the  bond  equivalent  yield  for  the  Treasury  bill  Show  calculations. 

(Ignore  skip-day  settlement.) 

b. Briefly  state  two  reasons  why  a  Treasury  bill's  bond  equivalent  yield  is  always 

different  from  the  discount  yield. 

3. A  bill  has  a bank  discount  yield  of  6.81  <~r based  on  the  bid  price  and  6.9<)rr  based  on 

the ask  price.  The  maturity  of  the  bill  talreadv  accounting  for  skip-day  settlement)  is 

60 days.  Find  the  bid  and  ask  prices  of  the  bill. 

4. Reconsider  the  T-bill  in  problem  3.  Calculate  its  bond  equiv  alent  yield  and  effective 

annual  yield  based  on  the  ask  price.  Confirm  that  these  \ields  exceed  the  discount 

yield. 

5. a.  Which  security  offers  a higher  effective  annual  yield? 

(I)  A  three-month  bill  selling  at  S9."(v». 

12) A six-month  bill  selling  at  S9_539. 

b. Calculate  the  bank  discount  yield  on  each  bill. 

6. Find  the  after-tax  return  return  to  a corporation  that  bu>  s a share  of  preferred  stock  at 

540.  sells  it  at  year-end  at  $40.  and  receives  a  Vi  v  ear-end  dividend.  The  firm  is  in 

the 30rr  tax  bracket. 

7. Consider  the  three  stocks  in  the  following  table.  P  represents  price  at  time  t.  and  Q. 

represents  shares  outstanding  at  time  t.  Slock  С  splits  two  for  one  in  the  last  period. 

Po Qo P, O. О7 

A 90 100 95 too 95 100 

В 50 200 45 200 45 200 

с 100 200 110 200 55 400 

a. Calculate  the  rate  of  return  on  a  price-weighted  index  of  the  three  stocks  for  the 

first period  (/  =  0  to  i  =  1). 

b. What  must  happen  to  the  divisor  for  the  price-weighted  index  in  year  2? 

c. Calculate  the  price-weighted  index  for  the  second  period  (/  =  1  to  /  =  2). 

8. Using  the  data  in  problem  7.  calculate  the  first  period  rates  of  return  on  the  follow  ing 

indexes  of  the  three  stocks: 

a. a  market  value-weighted  index. 

b. an  equally  weighted  index. 

9. An  investor  is  in  a  28%  tax  bracket.  If  corporate  bonds  offer  9<7r yields,  what  must 

municipals  offer  for  the  investor  to  prefer  them  to  corporate  bonds? 
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10.  Suppose  that  short-term  municipal  bonds  currently  offer  yields  of  4%,  while  compa-

rable  taxable  bonds  pay  5%.  Which  gives  you  the  higher  after-tax  yield  if  your  tax 

bracket  is: 

a. zero 

b. 10% 

c. 20% 

d. 30% 

11. Find  the  equivalent  taxable  yield  of  the  municipal  bond  in  the  previous  question  for 

tax brackets  of  zero,  10%,  20%,  and  30%. 

12. Which  security  should  sell  at  a  greater  price? 

a. A  10-year  Treasury  bond  with  a  9%  coupon  rate  or  a  10-year  T-bond  with  a  10% 
coupon. 

b. A  three-month  maturity  call  option  with  an  exercise  price  of  $40  or  a  three-month 
call  on  the  same  stock  with  an  exercise  price  of  $35. 

c. A  put  option  on  a  stock  selling  at  $50  or  a  put  option  on  another  stock  selling  at 
$60.  (All  other  relevant  features  of  the  stocks  and  options  are  assumed  to  be 
identical.) 

d. A  three-month  T-bill  with  a  discount  yield  of  6.1%  or  a  three-month  bill  with  a 
discount  yield  of  6.2%. 

13. Why  do  call  options  with  exercise  prices  higher  than  the  price  of  the  underlying 

stock  sell  for  positive  prices? 

14. Both  a  call  and  a  put  currently  are  traded  on  stock  XYZ;  both  have  strike  prices  of 
$50  and  maturities  of  six  months.  What  will  be  the  profit  to  an  investor  who  buys  the 
call  for  S4 in  the  following  scenarios  for  stock  prices  in  six  months?  (a)  $40.  (b)  $45. 
(c) $50.  (d)  $55.  (e)  $60. 

15. Explain  the  difference  between  a  put  option  and  a  short  position  in  a  futures  contract. 

16. Explain  the  difference  between  a  call  option  and  a  long  position  in  a  futures  contract. 

17. What  would  you  expect  to  happen  to  the  spread  between  yields  on  commercial  paper 
and Treasury  bills  if  the  economy  were  to  enter  a  steep  recession? 

18.  Examine  the  first  25  stocks  listed  in  Figure  2.9.  For  how  many  of  these  stocks  is  the 
52-week  high  price  at  least  50%  greater  than  the  52-week  low  price?  What  do  you 
conclude  about  the  volatility  of  prices  on  individual  stocks? 

The  discount  yield  at  bid  is  3.01%,  so  its  bid  price  must  be 

P =  I0,000[1  -  .0301  X  (85/360)1  =  $9928.93. 

compared  with  the  ask  price  of  $9929.40. 

In Figure  2.4  find  the  7-Ун (coupon  rate)  bond  that  is  listed  as:  Feb  02-07,  that  is,  maturity 
date of  February  2007.  and  first  call  date  of  February  2002.  The  ask  price  is  111  'Уи. The 
semiannual  coupon  is  3"/i6,  and  there  are  approximately  27  semiannual  periods  to 
maturity  and  17  to  the  first  call  date.  Inputting  this  data  we  obtain: 

To Maturity  To  First  Call 

APR  YTM  6  35  5.89 

Effective  YTM  6.45  5.98 

SOLUTIONS  TO 

CONCEPT 

CHECKS 
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Since the bond is a premium bond,  selling  above  par  value,  the  Wall  Street  Journal  reports 
the yield to  call rather  than  the  yield  to  maturity.  Our  answer  differs  slightly  from  the 
5.91% yield reported in  the  Wall  Street  Journal  because  we  round  off  the  time  until  the 
first coupon payment  to  exactly  six  months. 

3. Compare  the  6.36%  yield  on  the  Tennessee  Valley  Authority  bond  maturing  in  8-02 
(August 2002)  with the  5.69%  yield  on  the  August  02  T-bond.  The  differential  can  be 
attributed largely  to  the  difference  in default  risk. 

4. A  6Tr taxable return is equivalent  to  an after-tax  return  of  ЫI  -  .28)  =  4.32%.  Therefore, 
you would be  better off  in  the  taxable  bond.  The  equivalent  taxable  yield  of  the  tax-free 
bond is  4/(1 -  .28)  =  5.55%.  So  a  taxable  Kind  would  have  to  pay  a  5.55%  yield  to 
provide the  same  after-tax  return  as  a  tax-free  bond  offering  a  4<r  yield. 

5. a.  You  are entitled to  a prorated  share  of  IBM's  dividend  payments  and  to  vote  in  any  of 
IBM's  stockholder  meetings. 

b. Your  potential  gain  is  unlimited  because  IBM's  stock  price  has  no  upper  bound. 

c. Your  outlay was S50 x  1(H) = $5,000.  Because  of limited  liability,  this  is  the  most  you 
can lose. 

6. The  price-weighted index  increases  from  62.5 [=  1100  + 25tf2)lo65|=  (110  +  201/21.  a 

gain of 4%. An investment  of  one  share  in  each  companv  requires  an  outlay  of  S125  that 
would increase in value to S130. for a return  of  (s  1251.  w hich equals  the  return  to  the 
price-weighted index. 

7. The  market value-weighted  index  return  is  calculated  b\  computing  the  increase  in  value 
of the  stock  portfolio.  The  portfolio  of  the  two  stocks  starts  with  an  initial  value  of 
S100 million  +  $500  million  =  $600  million  and  falls  in  value  to  SI  10  million  + 
$400 million =  S510  million,  a loss  of 40  мю  =  .15.  or 15%  The  index  portfolio  return 
is a  weighted  average  of  ihe  returns  on  each  stock  with  weichts  of  1/6  on  XYZ  and 
5/6 on ABC (weights proportional  to  relative  investments)  Because  Ihe  return  on  XYZ  is 
10% while  that  on  ABC  is  -20  percent,  the  index  portfolio  return  is  (1/6)10  + 
1-/6)  (  20)  15%  equal  to  the  return  on  the  market  value-weighted  index. 

8. The  pay off to the call option  is  S8.  The  call  cost  S6.875.  The  profits  S1.125  per  share. 

The put Will pay off  zero-it  expires  worthless  since  the  stock  pnee  cxcceds  the  exercise 
price. The  loss  is  the  cost  of  the  put.  S1.625. 



CHAPTER 

3 
How  SECURITIES  ARE  TRADED 

AFTER  STUDYING  THIS  CHAPTER,  YOU  SHOULD  BE  ABLE  TO: 

� Describe  the  role  of  investment  bankers  in  primary  issues. 

� Identify  the  various  security  markets. 

� Describe  the  role  of  brokers. 

� Describe  how  to  invest  with  investment  companies. 

The  first  time  a  security  trades  is  when  it  is  issued.  Therefore,  we  begin  our  examination 

of trading  with  a  look  at  how  securities  are  first  marketed  to  the  public  by  investment 

bankers,  the  midwives  of  securities.  Then,  we  turn  to  the  various  exchanges  where 

already-issued  securities  can  be  traded  among  investors.  We  examine  the  competition 

among  the  New  York  Stock  Exchange,  the  American  Stock  Exchange,  the  regional 

exchanges,  and  the  over-the-counter  market  for  the  patronage  of  security  traders. 

Next,  we  turn  to  the  mechanics  of  trading  in  these  various  markets.  We  describe  the 

role  of  the  specialist  in  exchange  markets  and  the  dealer  in  over-the-counter  markets.  We 

also  touch  briefly  on  block  trading  and  the  relatively  new  SuperDot  system  of  the  NYSE 

for  electronically  routing  orders  to  the  floor  of  the  exchange.  We  also  discuss  the  costs  of 

trading  and  describe  the  recent  debate  between  the  NYSE  and  its  competitors  over  which 

market  provides  the  lowest-cost  trading  arena. 

We then  describe  the  essentials  of  specific  transactions,  such  as  buying  on  margin  and 

selling  stock  short  and  discuss  relevant  regulations  governing  security  trading.  We  will 

see  that  some  regulations,  such  as  those  governing  insider  trading,  can  be  difficult  to 

interpret  in  practice. 

Finally,  we  discuss  alternatives  to  trading  securities  directly  by  investing  with  invest-

ment  companies  such  as  mutual  funds.  We  also  detail  the  costs  that  may  be  incurred 

using  this  alternative. 

53 
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3.1  HOW  FIRMS  ISSUE  SECURITIES 

primary  market 

Market  tor  new  issues  ol 

securities. 

secondary  market 

Market  lor  already-

exisling  securities. 

Initial  public  offerings 

(IPOs) 

First sale  ol  slock  by  for-

merly  private  company 

INVESTMENT 

BANKING 

underwriters 

Underwriters  purchase 

secunties  from  the  issu-

ing  company  and  resell 

them. 

prospectus 

A description  of  the  lirm 

and  the  security  it  is 

issuing. 

When firms  need  (o  raise  capital  they  may  choose  to  sell  or  float securities.  These  new 

issues of  stocks,  bonds,  or  other  securities  typically  are  marketed  to  the  public  by 

investment bankers  in  what  is  called  the  primary  market.  Purchase  and  sale  of  already-

issued securities  among  investors  occur  in  the  secondary  market. 

There are  two  types  of  primary  market  issues  of  common  stock.  Initial  public 

offerings,  or  IPOs,  are  stocks  issued  by  a  formerly  privately  owned  company  that  is 

going public,  that  is.  selling  stock  to  the  public  for  the  first  time.  Seasoned  new  issues  art-

offered  by companies  that  already  have  floated  equity.  For  example,  a  sale  by  IBM  of 

new shares  of  stock  would  constitute  a  seasoned  new  issue. 

In the case  of  bonds,  we  also  distinguish  between  tw  o types  of  primary  market  issues, 

a public offering  and  a  private placement.  The  former  refers  to  an  issue  of  bonds  sold  to 

the general  investing  public  that  can  then  be  traded  on  (he  secondary  market.  The  latter 

refers  to  an  issue  that  usually  is  sold  to  one  or  a  few  institutional  investors  and  is 

generally  held  to  maturity. 

Public offerings  of both  stocks  and  bonds  typically  are  marketed  by  investment  bankers 

who in  this  role  are  called  underwriters.  More  than  one  investment  banker  usually 

markets  the  securities.  A  lead  firm  forms  an  underwriting  syndicate  of  other  investment 

bankers  to  share  the  responsibility  for  the  stock  issue. 

Investment  bankers  advise  the  firm  regarding  the  terms  on  w  hich  it  should  attempt  to 

sell the  securities.  A  preliminary  registration  statement  must  be  filed  with  the  Securities 

and Exchange  Commission  (SEC),  describing  the  issue  and  the  prospects  of  the  com-

pany.  This  preliminary  prospectus  is  known  as  a  red  hemng  because  it  includes  a 

statement printed  in  red.  staling  the  company  is  not  attempting  to  sell  the  security  before 

the registration  is  approved.  When  the  statement  is  in  final  form  and  approved  by  the 

SEC. it  is  called  the  prospectus.  At  this  point,  the  price  at  which  the  securities  will  be 

offered  to  the  public  is  announced. 

In a typical  underwriting  arrangement,  the  investment  bankers  purchase  the  securities 

from the  issuing  company  and  then  resell  them  to  the  public.  The  issuing  firm  sells  the 

secunties  to  the  underwriting  syndicate  for  the  public  offenng  pnce  less  a  spread  that 

serves  as compensation  to  the  undervv nters.  This  procedure  is  called  a  firm commitment: 

the undervv nters  receive  the  issue  and  assume  the  full  nsk  that  ihe  shares  cannot  be  sold 

to the  public  at  the  stipulated  offering  pnce.  Figure  3.1  depicts  the  relationships  among 

the lirm  issuing  the  security,  the  lead  undcrwnter.  the  underwnting  syndicate,  and  the 
public. 

An alternative  to  the  firm  commitment  is  the  best-efforts  agreement.  In  this  case,  the 

investment  banker  does  not  actually  purchase  the  secunties  but  agrees  to  help  the  firm 

sell the  issue  to  the  public.  The  banker  simply  acts  as  an  intermediary  between  the  public 

and the  firm  and  does  not  bear  the  risk  of  not  being  able  to  resell  purchased  secunties  at 

the ottering  price.  The  best-efforts  procedure  is  more  common  for  initial  public  offerings 

of common  stock,  where  the  appropnate  share  pnce  is  less  certain. 

Corporations  engage  investment  bankers  either  by negotiation  or  competitive  bidding. 

Negotiation  is  more  common.  In  addition  to  the  compensation  resulting  from  the  spread 

between  the  purchase  price  and  the  public  offering  pnce.  an  investment  banker  may 

receive  shares  of  common  stock  or  other  securities  of  the  firm. 

In the  case  of  competitive  bidding,  a  firm  may  announce  its  intent  to  issue  securities 

and invite  investment  bankers  to  submit  bids  for  the  underwriting.  Such  a  bidding 

process  may  reduce  the  cost  of  ihe  issue:  it  might  also  bring  fewer  services  from  the 
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FIGURE  3.1 
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investment  banker.  Many  public  utilities  are  required  to  solicit  competitive  bids  from 

underwriters. 

SIII.I.к  An  important  innovation  in  the  issuing  of  securities  was  introduced  in  1982  when  the 
Ri  f.tsi  кVI  ION SEC  approved  Rule  415.  which  allows  firms  to  register  securities  and  gradually  sell  them 

to the  public  for  two  years  following  the  initial  registration.  Because  the  securities  are 
already  registered,  they  can  be  sold  on  short  notice,  with  little  additional  paperwork. 
Moreover,  they  can  be  sold  in  small  amounts  without  incurring  substantial  flotation  costs. 
The  securities  are  "on  the  shelf,"  ready  to  be  issued,  which  has  given  rise  to  the  term 
shelf registration. 

/ j  CONCEPT  I.  Why  is  shelf  registration  limited  in  time? 
I CHECK 

L'NDEKPRICTNG Underwriters  face  a  peculiar  conflict  of  interest.  If  they  are  acting  in  the  best  interests  of 
the  issuing  firm,  they  should  attempt  to  market  securities  to  the  public  at  the  highest 
possible  price,  thereby  maximizing  the  revenue  the  issuer  realizes  from  the  offering.  At 
the same  time,  if  investment  bankers  set  the  offering  price  higher  than  the  public  will  pay, 
they  will  be  unable  to  market  the  securities  to  customers.  Underwriters  left  with 
unmarketable  securities  are  forced  to  sell  them  at  a  loss  on  the  secondary  market. 
Therefore,  the  investment  banker  bears  the  price  risk  of  an  underwritten  issue. 

The  underwriter  must  trade  off  its  own  interests  against  those  of  its  clients.  The  lower 
the public  offering  price,  the  less  capital  the  firm  raises,  but  the  greater  the  chance  the 
securities  can  be  sold.  Also,  the  lower  the  price,  the  less  effort  needed  to  find  investors  to 
purchase  the  securities.  At  a  low  enough  price,  investors  will  beat  down  the  doors  to 
purchase  the  securities. 

In fact,  there  is  some  evidence  that  IPOs  of  common  stock  often  are  underpriced 
compared  with  the  price  at  which  they  could  be  marketed.  Studies  of  IPO  pricing  in  many 
countries  consistently  show  that  investors  who  purchased  shares  of  an  issue  at  the  initial 
offering  price  and  then  resold  the  stock  shortly  after  public  trading  began  (usually  a  few 
days  to  a  few  weeks  after  the  purchase)  would  have  earned  substantial  abnormal  returns.1 

For  example,  average  abnormal  returns  on  IPOs  in  the  United  States  have  been  about 

1 Abnormal  return  measures  the  return  on  the  investment  net  of  the  portion  that  can  be  attributed  to  gen-

eral  market  movements.  See  the  discussion  on  this  concept  in  Chapter  8. 
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16%; in  the  United  Kingdom,  11%;  in  Japan,  32%;  in  Germany,  21%;  in  Canada,  9% 
(Ritter and  Weiss,  1992). 

A dramatic  case  of  underpricing  took  place  in  1993  when  Boston  Chicken  stock  was 
issued at  S20  a share  and  jumped  to  S49  the  first  day  of  trading.  Investors  who  bought  at 
the issue  price  earned  a  one-day  return  of  149%.  This  evidence  would  indicate  that  the 
stock was  offered  to  the  public  at  a  price  substantially  below  the  price  investors  were 
willing to  pay.  Such  underpricing  means  that  IPOs  commonly  are  oversubscribed;  that  is, 
there is  more  demand  from  the  public  for  the  share  at  the  otterinc  price  than  there  are 
shares being  offered. 

Tin;  SECONDARY 

MARKETS 

itock  exchanges 

Secondary  markets 

where  already-issued 

securities  are  bought 

and  sold  by  members. 

3.2  WHERE  SECURITIES  ARE  TRADED 

Once securities  are  issued  to  the  public,  investors  ma>  trade  them  among  themselves. 
Purchase  and  sale  of  already-issued  securities  occur  in  the  secondary  markets,  which  are 
(1) national  and  local  securities  exchanges.  (2)  the  over-the-counter  market,  and  (3) 
direct trading  between  two  parties. 

There  are  nine  major  stock  exchanges  in  the  United  States.  Two  of  these,  the  New  York 
Stock Exchange  (NYSE,  or  the  Big  Board)  and  the  American  Stock  Exchange  (Amexl. 
are national  in  scope  and  are  located  in  New  York  Citv  Tne  others  are  to  a  considerable 
extent regional  exchanges,  which  tend  to  list  firms  located  in  a  particular  geographic 
area. There  also  are  sev  eral exchanges  for  the  trading  of  options  and  futures  contracts, 
which we  will  discuss  later  in  the  options  and  future's  chapters. 

An exchange  provides  a  facility  for  its  member  to  trade  securities,  and  only  members 
of the  exchange  may  trade  there.  Therefore,  memberships  or  seals  on  the  exchange  are 
valuable  assets.  The  majority  of  seats  are  commission  broker  seats,  most  ot  vv  hich  are 
ow ned by the  large  full-serv  ice brokerage  firms.  The  seat  entitles  the  firm  to  piace  one  of 
its brokers  on the  floor  of  the  exchange  w  here he  or  she  can  execute  trades.  The  exchange 
member  charges  investors  for  executing  trades  on  their  behalf.  The  commissions  that 
members  can  earn  through  this  activity  determine  the  market  value  of  a  seat.  A  seat  on 
the NYSE  has  sold  over  the  years  for  S4.000  in  1S"8.  S35.000  in  1977.  and  as  high  as 
SI.150.000  in  1987  before  falling  considerably  after  that  -see  Table  3.1). 

The NYSE  is  by far  the  largest  single  exchanae.  The  shares  of  approximately  1.700 
firms trade  there,  and  more  than  2.000  stock  issues  (common  plus  preferred  stock)  are 
listed. Daily trading  volume  on  the  NYSE  averaeed  200  million  shares  in  1992.  Table  3.2 
shows  the  market  value  of  securities  listed  on  the  nine  stock  exchanaes  as  of  December 
1991. as  well  as  trading  volume  on  each  exchanae  during  the  vear  The  NYSE  accounts 
tor about  80%  of  the  trading  volume  that  takes  place  on  stock  exchanges  and  for  a  much 
higher  percentage  of  the  market  v  alue of  exchanae-listed  securities.  (The  di  screpancy  in 
these market  shares  arises  because  some  of  the  trading  on  the  regional  exchanges  is  in 
NYSE-listed  stocks.) 

The American  Slock  Exchange  also  is  national  in  scope,  but  it  focuses  on  listing 
smaller  and  younger  firms  than  the  NYSE.  The  national  exchanaes  are  willing  to  list  a 
stock (allow  trading  in  that  stock  on  the  exchange)  only  if  the  firm  meets  certain  criteria 
of size  and  stability.  Regional  exchanges  provide  a  market  for  the  tradina  of  shares  of 
local firms  that  do  not  meet  the  listing  requirements  of  the  national  exchanges. 

33  ?,ves  lhe  шша|  bating  requirements  for  the  NYSE.  These  requirements 
ensure  that  firms  are  of  significant  trading  interest  before  the  NYSE  will  allocate 
facilities  for  it  to  be  traded  on  the  floor  of the  exchange.  If  a  listed  company  suffers  a 
decline  and  tails  to  meet  the  criteria  in  Table  3.3.  it  may  be  delisted. 
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TABLE  3.1 

SEAT  PRICES  ON 

THE  NYSE 

Year High Low Year High Low 

1875 S 6,800 S 4,300 1986 $ 600,000 $455,000 

1905 85,000 72.000 1987 1,150,000 605,000 

1935 140,000 65.000 1988 820,000 580,000 

1965 250.000 190.000 1989 675,000 420,000 

1975 138,000 55,000 1990 430,000 250,000 

1980 275,000 175,000 1991 440,000 345,000 

1985 S480.000 $310,000 1992 600,000 410,000 

From  the  New  York  Slock  Exchange  Fac!  Book.  1993 

TABLE  3.2 

STOCK  EXCHANGES 

Market  Value  of Trading  Volume 

Listed  Securities % of During  the  Year % of 

(S million) Total (Billions  of  shares) Total 

American 99.305 2.26% 3.35 6.23% 

Boston 1,949 .04 .92 1.71 

Cincinnati 148 .00 .28 .53 

Midwest 548 .01 2.52 4.68 

New  York 4,278,870 97.57 44.00 81.86 

Pacific 4.253 1.00 1.70 3.16 

Philadelphia 377 .01 .98 1.82 

Spokane 5 .00 .M .01 

Total 4,385,455 100.00% 53.75 100.00% 

Source:  Securities  and  Exchange  Commission  Annual  Report.  1991 

Note Totals  are  subject  to  rounding  error. 

TABLE  3.3 

INITIAL  LISTING 

REQI  IREMF.NTS  FOR 

THE  NYSE 

Pretax  income  in  last  year S 2.500,000 

Average  annual  pretax  income  in  previous  2  years S 2,000,000 

Net  tangible  assets $18,000,000 

Market  value  of  publicly  held  slock $18,000,000 

Shares  publicly  held 1,100,000 

Number  of  holders  of  100  shares  or  more 2,000 

Data trom  the  New  York  Stock  Exchange  Feci  Book.  1993. 

Regional  exchanges  also  sponsor  trading  of  some  firms  that  are  traded  on  national 

exchanges.  This  dual  listing  enables  local  brokerage  firms  to  trade  in  shares  of  large 

firms  without  purchasing  a  membership  on  the  NYSE. 

The  NYSE  recently  has  lost  market  share  to  the  regional  exchanges  and  the  over-the-

counter  market.  In  1992,  only  64.5%  of  the  trades  in  stocks  listed  on  the  NYSE  were 

actually  executed  on  the  NYSE.  In  contrast,  a  decade  earlier,  82.4%  of  NYSE-listed 

shares  were  traded  on  the  exchange.  The  loss  is  attributed  to  lower  commissions  charged 

on regional  exchanges,  although,  as  we  will  see  below,  the  NYSE  believes  that  a  more 

inclusive  treatment  of  trading  costs  would  show  that  it  is  the  most  attractive  trading 

arena.  In  any  case,  most  of  these  non-NYSE  trades  were  for  relatively  small  transactions. 

The  NYSE  is  still  by  far  the  preferred  market  for  larger  traders,  and  its  market  share  of 

exchange-listed  companies  when  measured  in  trading  volume  rather  than  number  of 

trades  is  still  a  bit  above  80%. 

Other  new  sources  of  competition  to  the  NYSE  come  from  abroad.  For  example,  the 

London  Stock  Exchange  is  preferred  by  some  traders  because  it  offers  greater  anonymity. 

In addition,  new  restrictions  introduced  by  the  NYSE  to  limit  price  volatility  in  the  wake 
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TABLE  3.4 

LISTING 

REQUIREMENTS  FOR 

THE AMERICAN 

STOCK  EXCHANGE 

AND NASDAQ 

Amex  Emerging 
Company  Marketplace 

Companies  Not 
Now  Traded  on 
NASDAQ 

Companies 
Presently 
Traded 
on  NASDAQ 

Usual 

AMEX  Entry 
Standards 

NASDAQ 
Entry  Standard» 

Total  assets S4 million S2 million None S4 million 

Capital  and  surplus S2 million S1 million $4  million S2  million 
Number  of  shares  in 250,000  shares 250.000  shares 500.000  shares 100.000  shares 

public  hands 
Market  value  of  shares S2.5  million S2.5  million S3  rrvil-on $1  million 
Pnce  of  stock S3 SI S3 S3 
Pretax  income None None S750  000 None 

Ffomihe  wan Street Journal September  13.  1991  Reprinted  fr, per-:ss<xi  ot»»  №S>M4irat  С  '  Dew  Jor*t  A  CcrX***t 
Inc All  Rights Reserved Worldwide. 

of the market  crash  of  19X7 arc viewed  b> some  trader  as  another  reason  to  trade  abroad. 
These  so-called  circuit  breakers  are  discussed  below. 

In a bid to  increase  the  number  of  firms  it lists.  the  Amex  recently  introduced  a  set  of 
less stringent  listing  standards  for  an  "emerging  company  marketplace"  of  smaller 
lirms.  Shares  of  these  newer  and  smaller  firmsVaditiotullv  have  iradeJ  in  the  over-the-
counter.  or  NASDAQ,  market.  (We  describe  this  market  in  the  next  section  >  Table  3.4 
presents  current  Amex  listing  requirements,  the  emerging  companv  standards,  and  the 
NASDAQ  entry  standards. 

While most common stocks are traded on the exchanges, the reverse is true for bonds 
and other fixed-income securities. Corporate bonds are traded both on the exchanges and 
over the counter, but all federal and municipal 2o\eminent bonds  are traded over the 
counter. 

THE  ON  ER-THE-

COUNTER 

MARKET 

over-the-counter  (ОТС) 

market 

An inlormal  network  of 

brokers  and  dealers  who 

negoliate  sales  of  secu-

nties. 

NASDAQ 

The  computer-linked 

price  quotation  system 

for  ihe  ОТС  market 

bid  price 

The  price  at  which  a 

dealer  is  willing  to  pur-

chase  a  security 

ask  price 

The price at which a 
dea win  se:i a 
secu^ty. 

Nearly 7.000  issues  are  traded  on  the  over-the-counter  market,  but  the  ОТС"  market  is 
not a  formal  exchange.  There  are  no  membership  requirements  for  trading  or  listing 
requirements  lor  securities.  Thousands  of  brokers  register  with  the  SEC  as  dealers  in 
OTC securities,  and  any  security  mav  be  traded.  Secuntv  dealers  quote  prices  at  which 
they are  willing  to  buy  or  sell  securities.  A  broker  executes  a  trade  by  contacting  the 
dealer  listing  an  attractive  quote. 

Before  1971.  all  OTC  quotations  of  stock  were  recorded  manually  and  published 
daily.  The  so-called  pink  sheets  were  the  means  b\  which  dealers  communicated  their 
interest  in  trading  at  various  prices.  This  was  a  cumbersome  and  inefficient  technique, 
and published  quotes  were  a  day  out  of  date.  In  1971.  the  National  Association  of 
Securities  Dealers  Automatic  Quotation  swem.  or  N  \SD\Q.  was  developed  to  offer 
via a  computer-linked  system  immediate  information  on  bid  and  ask  pnccs  for  stocks 
ottered  by  various  dealers.  The  bid  price  is  the  price  at  which  a  dealer  is  willing  to 
purchase  a  security:  the  ask  price  is  the  one  at  which  the  dealer  will  sell  a  security. 
Hence,  the  ask  price  is  always  higher  than  the  bid  price,  and  the  difference,  the  bid-ink 

spread, makes  up  the  dealer's  profit.  The  svstem  allows  a  broker  who  receives  a  buy  or 
sell order  trom  an  investor  to  examine  ail  current  quotes,  call  the  dealer  with  the  best 
quote,  and  execute  a  trade.  About  3.500  stocks  are  quoted  on  the  NASDAQ  system.  The 
listing requirements  for  NASDAQ  arc  presented  in  Table  3  4 

NASDAQ  has  three  levels  of  subscribers.  The  highest  level  3  subscribers,  are  for 
t.rms  dealing  or  "making  markets."  ,„  OTC  securities.  These  market  makers  maintain 
inventories  ol  a  security  and  constantly  stand  reads  to  buv  or  sell  these  shares  from  or  to 
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the  public  at  the  quoted  bid  and  ask  prices.  They  earn  profits  from  the  spread  between  the 
bid  and  ask  price. 

Level  3  subscribers  may  enter  the  bid  and  ask  prices  at  which  they  are  willing  to  buy 
or sell  stocks  into  the  computer  network  and  may  update  these  quotes  as  desired. 

Level  2  subscribers  receive  all  bid  and  ask  quotes,  but  they  cannot  enter  their  own 
quotes.  These  subscribers  tend  to  be  stockbrokers  who  execute  trades  for  clients  but  do 
not actively  deal  in  the  stocks  on  their  own  account.  Brokers  attempting  to  buy  or  sell 
shares  call  the  market  maker  (a  level  3  subscriber)  with  the  best  quote  in  order  to  execute 
a trade. 

Level  1  subscribers  receive  only  the  median,  or  "representative,"  bid  and  ask  prices 
on each  stock.  Level  I  subscribers  are  investors  who  are  not  actively  buying  and  selling 
securities  but  want  information  on  current  prices. 

For  bonds,  the  over-the-counter  market  is  a  loosely  organized  network  of  dealers 
linked  by  a  computer  quotation  system.  In  practice,  the  corporate  bond  market  often  is 
quite  "thin,"  in  that  there  may  be  few  investors  interested  in  trading  a  given  bond  at  any 
particular  time.  As  a  result,  the  bond  market  is  subject  to  a  type  of  liquidity  risk,  for  it  can 
be difficult  to  sell  one's  holdings  quickly  if  the  need  arises. 

TIN  TIIIKI> 

AM)  Fot  Kill 

M VKkl  I  S 

third  market 

Trading  of  exchange-

listed  securities  on  the 

ОТС  market. 

fourth  market 

Direct  trading  in 

exchange-listed  securi-

ties  between  one 

investor  and  another 

without  the  benefit  of  a 

broker. 

The  third  market  refers  to  trading  of  exchange-listed  securities  on  the  over-the-counter 
market.  In  the  past,  members  of  an  exchange  were  required  to  execute  all  their  trades  of 
exchange-listed  securities  on  the  exchange  and  to  charge  commissions  according  to  a 
fixed schedule.  This  procedure  was  disadvantageous  to  large  traders  when  it  prevented 
them  from  realizing  economies  of  scale  on  large  trades.  Because  of  this  restriction, 
brokerage  firms  that  were  not  members  of  the  NYSE,  and  so  not  bound  by  its  rules, 
established  trading  in  the  OTC  market  of  large  NYSE-listed  stocks.  These  trades  could 
be accomplished  at  lower  commissions  than  would  have  been  charged  on  the  NYSE,  and 
the third  market  grew  dramatically  until  1972,  when  the  NYSE  allowed  negotiated 
commissions  on  orders  exceeding  $300,000.  On  May  1,  1975,  frequently  referred  to  as 
"May  Day,"  commissions  on  all  NYSE  orders  became  negotiable,  and  they  have  been 
ever  since. 

The  fourth  market  refers  to  direct  trading  between  investors  in  exchange-listed 
securities  without  the  benefit  of  a  broker.  Large  institutions  that  wish  to  avoid  brokerage 
fees  may  engage  in  direct  trading.  The  fourth  market  has  grown  dramatically  in  recent 
years  as  big  institutional  investors  have  begun  using  electronic  trading  networks  to  step 
around  brokers.  Networks  such  as  Instinet  or  Posit  allow  traders  to  trade  stocks  directly 
without  ever  going  through  a  broker  or  an  exchange.  Posit  allows  for  trades  in  both  single 
stocks  and  stock  portfolios.  Both  networks  allow  for  much  greater  anonymity  than 
exchange  trading. 

TIIE  NATIONAL  The  Securities  Act  Amendments  of  1975  directed  the  Securities  and  Exchange  Commis-
MARKKT SYSTEM  sion  to  implement  a  national  competitive  securities  market.  Such  a  market  would  entail 

centralized  reporting  of  transactions  and  a  centralized  quotation  system,  with  the  aim  of 
enhanced  competition  among  market  makers. 

In 1975,  Consolidated  Tape  began  reporting  trades  on  the  NYSE,  Amex,  and  major 
regional  exchanges,  as  well  as  trades  of  NASDAQ-listed  stocks.  In  1977,  the  Consoli-
dated  Quotations  Service  began  providing  on-line  bid  and  ask  quotes  for  NYSE  securities 
also  traded  on  various  other  exchanges.  This  enhances  competition  by  allowing  traders  to 
find the  best  exchange  for  a  desired  trade.  In  1978,  the  Intermarket  Trading  System  was 
implemented  to  link  seven  exchanges  by  computer  (NYSE,  Amex,  Boston,  Cincinnati. 
Midwest,  Pacific,  and  Philadelphia).  Brokers  and  market  makers  can  display  quotes  on 
all markets  and  execute  cross-market  trades. 
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The  Stock-Exchairgi 

The exchange  is  the  meeting  place  for  buyers  and  sellers 

of securities,  Ihe  modern  equivalent  of  the  open-air  market. 
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FIGURE  3.2  TRADINC,  ON  A  STCK  К  KXCHAMJK. 

A central  limit  order  book  giving  orders  that  are  conditional  on  prices  and  dates,  and 
thus not immediately  executable,  would  be  the ultimate  centralization  of  the  marketplace. 
In such  a  system,  orders  from  all exchanges  would  be  listed  centrally.  All  traders  could 
compete  tor  all  orders. 

3.3  TRADING  ON  EXCHANGES 

Most of  the  information  we  discuss  here  applies  to  all  securities  traded  on  exchanges, 
borne ol it  however,  applies  just  to  stocks,  and  in  such  cases  we  use  the  specific  words, 
stocks or  shares. 
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FIGURE  3.3 
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Tin  Wc  start  our  discussion  of  the  mechanics  of  exchange  trading  with  a  brief  description  of 

PARTIC IPANTS the  potential  parties  to  a  trade.  When  an  investor  instructs  a  broker  to  buy  or  sell 

securities,  a  number  of  players  must  act  to  consummate  the  deal. 

The  investor  places  an  order  with  a  broker.  The  brokerage  firm  for  which  the  broker 

works,  and  which  owns  a  seat  on  the  exchange,  contacts  its  commission broker,  who  is  on 

the floor  of  the  exchange,  to  execute  the  order.  When  the  firm's  commission  brokers  are 

overloaded  and  have  too  many  orders  to  handle,  they  will  use  the  services  of  floor 

brokers, who  are  independent  members  of  the  exchange  (and  own  seats),  to  execute 

orders. 

Registered traders  are  frequent  traders  who  perform  no  public  function,  but  instead 

use  their  membership  to  execute  trades  for  their  own  accounts.  By  trading  directly,  they 

avoid  the  commissions  that  would  be  incurred  if  they  had  to  trade  through  a  broker. 

There  are  relatively  few  registered  traders. 

The  specialist  is  central  to  the  trading  process.  Specialists  maintain  a  market  in  one  or 

more  listed  securities.  We  examine  their  role  in  detail  on  the  following  pages. 

Figure  3.2  provides  a  graphic  view  of  the  location  of  various  activities  on  the  NYSE. 

TYPES OF  ORDERS  Investors  may  issue  several  types  of  orders  to  their  brokers.  Market  orders  are  simply 

buy  or  sell  orders  that  are  to  be  executed  immediately  at  current  market  prices. 

Investors  also  may  choose  to  place  a  limit  offer,  where  they  specify  prices  at  which 

they  are  willing  to  buy  or  sell  a  security.  If  stock  XYZ  is  selling  at  S45,  for  example,  a 

limit  buy  order  may  instruct  the  broker  to  buy  the  stock  if  and  when  the  share  price  falls 

below S43.  Correspondingly,  a  limit  sell  order  instructs  the  broker  to  sell  as  soon  as  the 

stock  price  goes  above  the  specified  limit. 

Orders  also  can  be  limited  by  a  time  period.  Day  orders,  for  example,  expire  at  the 

close  of  the  trading  day.  If  it  is  not  executed  on  that  day.  the  order  is  canceled.  Open  or 

good-till-canceled  orders,  in  contrast,  remain  in  force  for  up  to  six  months,  unless 

canceled  by  the  customer. 

Stop-loss  orders  are  similar  to  limit  orders  in  that  the  trade  is  not  to  be  executed  unless 

the  stock  hits  a  price  limit.  Here,  however,  the  stock  is  to  be  sold  if  its  price  falls  below  a 

stipulated  level.  As  the  name  suggests,  the  order  lets  the  stock  be  sold  to  stop  further 

losses  from  accumulating.  Similarly,  stop-buy  orders  specify  that  a  stock  should  be 

bought  when  its  price  rises  above  a  limit.  These  trades  often  accompany  short  sales  (sales 

of securities  you  don't  own  but  have  borrowed  from  your  broker)  and  are  used  to  limit 

potential  losses  from  the  short  position.  Short  sales  are  discussed  in  greater  detail  later  in 

this  chapter.  Figure  3.3  organizes  these  types  of  trades  in  a  convenient  matrix. 
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SPF.CIAI.ISTS  AND 

THK EXECUTION 

OF TRADES 

specialist 

A trader  who  makes  a 

market  in  the  shares  of 

one  or  more  firms  and 

who  maintains  a  "fair 

and  orderly  market"  by 

dealing  personally  in  the 

market. 

The specialist  is  the central  figure  in the  execution  of  trades.  The  specialist  is  the  broker  s 
broker.  When  no  other  broker  can  be  found  to  take  the  other  side  of  a  trade,  specialists 
will do  so even if  it  means  they  must  buy  for  or sell  from  their  own  accounts.  The  NYSE 
commissions  these  companies  to  perform  this  service  and  monitors  their  performance. 

A specialist  "makes  a  market"  in  the  shares  of  one  or  more  firms.  This  task  may 
require the  specialist  to  act as  either  a  broker  or  dealer.  The  specialist's  role  as  a  broker  is 
simply to  execute  the  orders  of  other  brokers.  Specialists  may  also  buy  or  sell  shares  of 
stock for  their  own  portfolios.  In  this  role,  they  act  as  dealers  in  the  stock. 

Part of the  specialist's  job  as  a broker  is  simply  mechanical.  The  specialist  maintains  a 
"book"  listing  all  outstanding  unexecuted  limit  orders  entered  b>  brokers  on  behalf  of 
clients.  Actually,  the  book  is  now  a  computer  console.  When  limit  orders  can  be  executed 
at market  prices,  the  specialist  executes,  or  "crosses."  the  trade. 

The specialist  is  required  to  use  the  highest  outstanding  offered  purchase  price  and 
lowest outstanding  offered  selling  price  when  matching  trades.  Therefore,  the  specialist 
system results  in  an  auction  market,  meaning  all  buy  and  all  sell  orders  come  to  one 
location,  and  the  best  orders  "win"  the  trades.  In  this  role,  the  specialist  acts  merely  as  a 
facilitator. 

The more  interesting  function  of  the  specialist  is  to  maintain  a  "fair  and  orderly 
market"  by  acting  as  a  dealer  in  the  stock.  In  return  for  the  exclusive  right  to  make  the 
market in  a  specific  stock  on  the  exchange,  (he  specialist  is  required  by  the  exchange  to 
maintain  an  orderly  market  by  buying  and  selling  shares  from  inventory.  Specialists 
maintain  their  own  portfolios  of  stock  and  quote  bid  and  ask  prices  at  vvhkh  they  are 
obligated  to  meet  at  least  a  limited  amount  of  market  orders.  If  market  buv  orders  come 
in. specialists  must  sell  shares  from  their  own  accounts  ai  the  ask  price:  if  sell  orders 
come in.  thev  must  stand  willing  to  buv  at  the  listed  bid  pnee.-

Ordinarily.  however,  in  an  active  market,  specialists  can  match  buv  and  sell  orders 
without using  their  own  accounts.  That  is.  the  specialist's  own  inventory  of  securities 
need not  be  the  primary  means  of  order  execution  Sometimes,  the  specialist's  bid  and 
ask prices  are  better  than  those  offered  by any  other  market  participant.  Therefore,  at  any 
point, the  effective  ask price  in  the  market  is  the  lower  of  either  the  specialist's  ask  price 
or the  lowest  of  the  unfilled  limit-sell  orders.  Similarly  the  effective  bid  price  is  the 
highest of  the  unfilled  limit-buy  orders  or  the  specialist's  bid.  These  procedures  ensure 
that the  specialist  provides  liquidity  to  the  market. 

By standing  ready  to  trade  at  quoted  bid  and  ask  prices,  the  specialist  is  exposed  to 
exploitation  by  other  traders.  Larger  traders  with  readv  access  to  late-brcaking  news  will 
trade with  specialists  when  the  specialist's  quotes'are  temporarily  out  of  line  with 
assessments  based  on the  trader's  (possiblv  superior)  information  Specialists  w  ho cannot 
match the  information  resources  of  large  traders  will  be  at  a  disadvantage  when  their 
quoted  prices  may  otter  profit  opponunu.es  to  more  advanced  traders. 

lou  might  wonder  why  specialists  do  not  protect  their  interests  bv  setting  a  low  bid 
price and  a  high  ask  pnee.  Specialists  using  that  stratecv  would  protect  themselves  from 
kisses in  a  period  ol  dramatic  movements  ,n  the  stock  pnee  In  contrast,  specialists  who 
otter  a  narrow spread  between  the  bid  and  ask  price  have  little  leewav  for  error  and  must 
constantly  monitor  market  conditions  to  avoid  offering  other  investors  advantageous 
terms. 

• ,ne  Ч*ш1ы  has the rijihl lo revise Ihe qunH.-. 
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Large  bid-ask  spreads  are  not  viable  options  for  the  specialist  for  two  reasons.  First, 

one  source  of  the  specialist's  income  is  frequent  trading  at  the  bid  and  ask  prices,  with  the 

spread  as  a  trading  profit.  A  too-large  spread  would  discourage  investors  from  trading, 

and  the  specialist's  business  would  dry  up.  Another  reason  specialists  cannot  use  large 

bid-ask  spreads  to  protect  their  interests  is  that  they  are  obligated  to  provide  price 

continuity to  the  market. 

To illustrate  the  principle  of  price  continuity,  suppose  the  highest  limit  buy  order  for  a 

stock  is  $30,  while  the  lowest  limit  sell  order  is  $32.  When  a  market  buy  order  comes  in, 

it is  matched  to  the  best  limit  sell  at  $32.  A  market  sell  order  would  be  matched  to  the 

best  limit  buy  at  $30.  As  market  buys  and  sells  come  to  the  floor  randomly,  the  stock 

price  would  fluctuate  between  $30  and  $32.  The  exchange  authorities  would  consider 

this  excessive  volatility,  and  the  specialist  would  be  expected  to  step  in  with  bid  and/or 

ask prices  between  these  values  to  reduce  the  bid-ask  spread  to  an  acceptable  level,  such 

as a  quarter  or  a  half  point. 

Specialists  earn  income  both  from  commissions  for  acting  as  brokers  for  orders  and 

from  the  spreads  at  which  they  buy  and  sell  securities.  Some  believe  specialists'  access  to 

their  "book"  of  limit  orders  gives  them  unique  knowledge  about  the  probable  direction 

of price  movement  over  short  periods  of  time;  although,  these  days,  interested  floor 

traders  also  have  access  to  the  consoles  of  outstanding  limit  orders. 

For  example,  suppose  the  specialist  sees  that  a  stock  now  selling  for  $45  has  limit  buy 

orders  for  over  100.000  shares  at  prices  ranging  from  $44.50  to  $44.75.  This  latent 

buying  demand  provides  a  cushion  of  support,  in  that  it  is  unlikely  that  enough  sell 

pressure  could  come  in  during  the  next  few  hours  to  cause  the  price  to  drop  below 

S44.50.  If  there  are  very  few  limit  sell  orders  above  $45,  in  contrast,  some  transient 

buying  demand  could  raise  the  price  substantially. 

The  specialist  in  such  circumstances  realizes  that  a  position  in  the  stock  offers  little 

downside  risk  and  substantial  upside  potential.  Such  access  to  the  trading  intentions  of 

other  market  participants  seems  to  allow  a  specialist  and  agile  floor  traders  to  earn  profits 

on personal  transactions  and  for  selected  clients.  One  can  easily  overestimate  such 

advantages  because  ever  more  of  the  large  orders  are  negotiated  "upstairs,"  that  is,  as 

fourth-market  deals. 

The  market  crash  of  October  19.  1987.  when  the  market  lost  almost  a  quarter  of  its 

value  in  one  day.  subjected  the  specialist  system  to  extraordinary  demands.  Specialists  as 

a group  bought  S486  million  of  stock  on  this  one  day.  in  the  face  of  overwhelming  sell 

pressures.3  As  prices  continued  to  fall,  these  market  makers  suffered  enormous  losses, 

eliminating  much  of  their  net  worth.  Banks  hesitated  to  lend  additional  funds  to  specialist 

firms, which  threatened  to  shut  specialists  out  of  the  market.  Only  assurances  by  the 

Federal  Reserve  to  make  ample  credit  available  to  the  financial  system  reestablished 

banks'  willingness  to  lend.  The  stock  market  came  close  to  grinding  to  a  halt. 

Moreover,  analysis  in  the  wake  of  the  market  collapse  revealed  many  specialists 

apparently  decided  not  to  sacrifice  their  own  capital  in  what  seemed  like  a  hopeless  effort 

to shore  up  prices.  While  specialists  as  a  whole  were  net  purchasers  of  stock,  fully  30% 

of the  specialists  in  a  sample  of  large  stocks  were  net  sellers  October  19.  These  firms 

were  criticized  for  failing  to  live  up  to  their  mandate  to  support  an  orderly  market. 

3 This  discussion  is  based  on  the  Brady  Commission  report.  See  the  Selected  Readings. 
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BLOCK  SALES 

block  transactions 

Large  transactions  in 

which  at  least  10,000 

shares  ol  stock  are 

boughl  or  sold. 

Tin:  DOT 

SYSTEM 

program  trade 

Coordinated  sale  or  pur-

chase  ol  a  portfolio  of 

slocks. 

�SETTLEMENT 

Institutional  investors  frequently  trade  blocks  of  tens  of  thousands  shares  of  stock.  Table 

3.5 shows  that  block  transactions  of  over  10.000  shares  now  account  for  about  half  of 

all trading.  The  larger  block  transactions  are  often  too  large  for  specialists  to  handle,  as 

they do  not  wish  to  hold  such  large  blocks  of  stock  in  their  inventory.  For  example,  the 

largest block  transaction  in  terms  of  dollar  value  in  1992  was  for  8.6  million  shares  of 

General Motors  stock,  worth  S333  million. 

"Block  houses"  have  evolved  to  aid  in  the  placement  of  block  trades.  Block  houses 

are brokerage  firms  that  specialize  in  matching  block  buyers  and  sellers.  Once  a  buyer 

and a  seller  have  been  matched,  the  block  is  sent  to  the  exchange  floor  where  specialists 

execute the  trade.  If  a  buyer  cannot  be  found,  the  block  house  might  purchase  all  or  pan 

of a  block  sale  for  its  own  account.  The  block  house  then  can  resell  the  shares  lo  the 

public. 

A relatively  recent  innovation  is  the  Designated  Order  Turnaround  (DOT)  sy  stem,  and  its 

technically  improved  successor.  SuperDot.  SuperDot  enables  exchange  members  to  send 

orders directly  to  the  specialist  over  computer  lines.  The  largest  market  order  that  can  be 

handled is  30.099  shares.  In  1992.  SuperDot  processed  an  averace  of  180.000  orders  per 

day. with  an  average  execution  time  of  less  than  30  seconds. 

SuperDot  is  especially  useful  to  program  traders  A  program  trade  is  a  coordinated 

purchase  or  sale  of  an  entire  basket  of  stocks.  Nlanv  trading  strategies  (such  as  index 

arbitrage,  a topic  we will  study  in  Chapter  17)  require  that  an  entire  portfolio  of  slocks  be 

purchased  or  sold  simultaneously  in  a  coordinated  program.  SuperDot  is  the  tool  that 

enables  the  many  trading  orders  to  be  sent  out  at  once  and  executed  almost  simul-

taneously. 

Approximately  three-fourths  of  all  orders  are  submitted  throuch  SuperDot.  However, 

these tend  to  be  smaller  orders,  and  account  for  only  IO-2�r  of  total  trading  volume. 

An order  executed  on  the  exchange  must  be  settled  within  five  workin2  days.  The 
purchaser  must  deliver  the  cash,  and  the  seller  musi  deliver  the  stock  to  the  broker,  who 
in turn  delivers  it  to  the  buyer's  broker.  Frequently  a  firm's  clients  keep  their  securities 
in street  name,  which  means  the  broker  holds  the  shares  registered  in  the  firm's  own 
name on  behalf  of  the  client.  This  convention  can  speed  securm  transfer. 

Settlement  is  simplified  further  bv  existence  of  a  cleannchouse.  The  trades  of  all 
exchange  members  are  recorded  each  dav.  with  members'  transactions  netted  out.  so  that 
each member  need  transfer  or  receive  onlv  the  net  number  of  shares  sold  or  boughl  that 

TABLE  3.5 

BLOCK 

TRANSACTIONS  ON 

THE  NEW  YORK 

STOCK  EXCHANGE 

Shares 
Year (Thousands) 

1965 48 262 
1970 450  908 
1975 778  540 
1980 3 311  132 
1985 14 222.272 
1986 17 811  335 
1987 24  497  241 
1988 22 270  680 
1989 21  316  132 
1990 19 681  849 
1991 22 474  383 
1992 26.069  363 

Percentage  of 

Reported  Volume 
Average  Мип-oer  of  Block 

Transactions  per  Day 

3 1 
15 4 

166 
29  2 
51 7 
49  9 
51.2 
545 
51  1 
49  6 
49  6 
507 

9 
68 

136 
528 

2 139 
2 631 
3.639 
3,037 

3 464 
3 333 

3 878 

4 468 

DM  from  №.  Yo*  stock  ^ 1  ^  19&3 
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day.  An  exchange  member  settles  with  the  clearinghouse  instead  of  individually  with 

every  firm  with  which  it  made  trades. 

3.4  TRADING  ON  THE  OTC  MARKET 

On the  exchanges,  all  trading  occurs  through  a  specialist.  On  the  over-the-counter 

market,  however,  trades  are  negotiated  directly  through  dealers  who  maintain  an  inven-

tory of  selected  securities.  Dealers  sell  from  their  inventories  at  ask  prices  and  buy  for 

them  al  bid  prices. 

An investor  who  wishes  to  purchase  or  sell  shares  OTC  engages  a  broker  who  tries  to 

locate  the  dealer  offering  the  best  deal  on  the  security.  This  contrasts  with  exchange 

trading,  where  all  buy  or  sell  orders  are  negotiated  through  the  specialist,  who  arranges 

for  the  best  bids  to  get  the  trade.  In  the  OTC  market,  brokers  must  search  the  offers  of 

dealers  directly  to  find  the  best  trading  opportunity. 

If exchange  trading  is  effectively  an  auction  market,  OTC  trading  is  a  dealer  market. 

The  NASDAQ  system  facilitates  access.  Subscribers  to  the  NASDAQ  level  2  or  3  service 

can obtain  a  full  set of  dealer  bid  and  ask  quotes.  Dealers  who  make  a  market  in  securities 

will subscribe  to  the  level  3  service,  which  allows  them  to  list  their  offers  as  well  as  view 

those  of  other  dealers.  Brokers  need  only  level  2  subscriptions  to  gain  access  to  all  offers. 

Because  this  system  does  not  use  a  specialist,  OTC  trades  do  not  require  a  centralized 

trading  floor  as  do  exchange-listed  stocks.  Dealers  can  be  located  anywhere  they  can 

communicate  effectively  with  other  buyers  and  sellers. 

3.5  TRADING  COSTS 

Part of  the  cost  of  trading  a  security  is  obvious  and  explicit.  Your  broker  must  be  paid  a 

commission.  Individuals  may  choose  from  two  kinds  of  brokers:  full-service  or  discount 

brokers.  Full-service  brokers  who  provide  a  variety  of  services  often  are  referred  to  as 

account  executives  or  financial  consultants. 

Besides  carrying  out  the  basic  services  of  executing  orders,  holding  securities  for 

safekeeping,  extending  margin  loans,  and  facilitating  short  sales,  brokers  routinely 

provide  information  and  advice  relating  to  investment  alternatives. 

Full-service  brokers  usually  depend  on  a  research  staff  that  prepares  analyses  and 

forecasts  of  general  economic  as  well  as  industry  and  company  conditions  and  often 

makes  specific  buy  or  sell  recommendations.  Some  customers  take  the  ultimate  leap  of 

faith  and  allow  a  full-service  broker  to  make  buy  and  sell  decisions  for  them  by 

establishing  a  discretionary  account.  In  this  account,  the  broker  can  buy  and  sell 

prespecified  securities  whenever  deemed  fit.  The  broker  cannot  withdraw  any  funds, 

though.  This  action  requires  an  unusual  degree  of  trust  on  the  part  of  the  customer,  for  an 

unscrupulous  broker  can  "churn"  an  account,  that  is,  trade  securities  excessively  with 

the sole  purpose  of  generating  commissions. 

Discount  brokers,  on  the  other  hand,  provide  "no-frills"  services.  They  buy  and  sell 

securities,  hold  them  for  safekeeping,  offer  margin  loans,  and  facilitate  short  sales,  and 

that is  all.  The  only  information  they  provide  about  the  securities  they  handle  is  price 

quotations. 

Discount  brokerage  services  have  become  increasingly  available  in  recent  years. 

Many  banks,  thrift  institutions,  and  mutual  fund  management  companies  now  offer  such 

services  to  the  investing  public  as  part  of  a  general  trend  toward  the  creation  of  one-stop 

"financial  supermarkets." 
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TABLE  3.6 

How  DISCOUNT 

BROKERAGE 

COMMISSIONS 

COMPARE 

Commission  charges  quoted  by  several  discounters  for  buying  or  selling  vanous  amounts  of  a  S26 

stock  and  charges  at  two  full-service  firms  (Prices  to  nearest  dollar.) 

Number  of  Shares  Traded 

Brokerage  Firm 100 200 400 1.000 2.500 

Fidelity  Investments 
$216 Brokerage  account S51 S 86 $106 S151 $216 

FidelityPius 48 82 100 143 206 

Spartan  Brokerage 44 44 52 94 192 

Andrew  Peck 50 56 72 90 140 

Quick  &  Reilly 49 61 85 121 175 

Charles  Schwab 49 82 100 143 206 

Walerhouse  Securities 35 35 60 128 240 

Jack  White  &  Co 48 71 89 132 210 

York  Securities 35 35 53 75 125 

Mernil  Lynch 80 132 2Z9 418 728 

Shearson  Lehman 75 139 241 497 878 

Many firms otter additional discounts or rebates lor actrv* trader *-p- r« «^хг* Mad -йл) 
From tne IVaJI Street Journal March  6 1991  Recr  rted  Dv »cr  c#  T*  *  T  XX  1  Dow 
& Company Inc  All  Rights Reserved World**» 

bid-ask  spread 

The  difference  between 

a dealer  s  bid  and  asked 

price 

One important  service  most  lull-sen  ice  and  discount  broker»  otter  their  customers  '' 
an automatic  cash  management  feature.  Cash  generated  from  the  sale  of  securities  or  the 
receipt of  dividends  and  interest  is  automatically  invested  in  a  money  market  fund.  This 
ensures  that  cash  will  not  be  idle  and  will  always  cam  interest. 

In addition  lo  lhe explicit  part  of  trading  costs—the  broker's  commission—there  is  jn 

implicit part—the  dealer's  bid-ask  spread.  Sometimes  the  broker  is  a  dealer  in  the 
security being  traded  and  will  charge  no  commission,  but  will  collect  the  lee  entirely 
the form  of the  bid-ask  spread. 

Another implicit  cost  of  trading  thai  some  observers  would  distinguish  is  the  price 
concession  an  investor  mav be  forced  to make  tor  trading  in  any  quantity  that  exceeds  the 
quantity the  dealer  is  willing  lo  trade  at  the  posted  bid  or  asked  price. 

The commission  for  trading  common  stocks  is  generally  around  У  >  of the  у  aluc  of  the 
transaction,  but  n  can  vary  significantly.  Before  1ST5  the  schedule  of  commissions  was 
lived, but  in  today's  environment  of  negotiated  commissions  there  is  substantial  flex-
ibility.  On some  trades,  full-service  brokers  will  offer  even  lower  commissions  than  will 
discount  brokers.  In  general,  it  pays  the  investor  lo  shop  around.  Table  3.6  present-
comparisons  of  trading  costs  at  several  discount  brokers. 

Total trading  costs  consisting  of  the  commission,  the  dealer  bid-asked  spread,  and  the 
price concession  can  be  substantial.  According  to  one  studv  (Loch.  1987).  lhe  round-trip 
costs  (costs  ot  purchase  and  resale)  of  tradine  large  blocks*of  stocks  of  small  companies 
can be  as  high  as  30е*.4 

However,  in  most  cases  costs  of trades  are  far  smaller.  The  commissions  can  be  as  low 
as 0._5</r ot  the  value  of  stocks  traded  for  large  transactions  made  through  discount 
houses. 

JчГ''^'  1'Шк  Bc'WCCn  lrncMmcn'  Informal,on  and  Results."  Ftnumutl 
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An ongoing  controversy  between  the  NYSE  and  its  competitors  is  the  extent  to  which 
better  execution  on  the  NYSE  offsets  the  generally  lower  explicit  costs  of  trading  in  other 
markets.  Execution  refers  to  the  size  of  the  effective  bid-ask  spread  and  the  amount  of 
price  impact  in  a  market.  The  NYSE  believes  that  many  investors  focus  too  intently  on 
the costs  they  can  see,  despite  the  fact  that  quality  of  execution  can  be  a  far  more 
important  determinant  of  total  costs.  When  the  specialist's  spread  is  greater  than  an 
eighth  of  a  point,  roughly  35%  of  NYSE  trades  are  executed  at  a  price  inside  the  spread.5 

This  can  happen  because  floor  brokers  at  the  specialist's  post  can  bid  above  or  sell  below 
the specialist's  quote.  In  this  way,  two  public  orders  cross  without  incurring  the  special-
ist's  spread. 

In contrast,  in  a  dealer  market,  all  trades  go  through  the  dealer,  and  all  trades  therefore, 
arc subject  to  a  bid-ask  spread.  The  client  never  sees  the  spread  as  an  explicit  cost, 
however.  The  price  at  which  the  trade  is  executed  incorporates  the  dealer's  spread,  but 
this  part  of  the  price  is  never  reported  to  the  investor.  Similarly,  regional  markets  are 
disadvantaged  in  terms  of  execution  because  their  lower  trading  volume  means  that  fewer 
brokers  congregate  at  a  specialist's  post,  resulting  in  a  lower  probability  of  two  public 
orders  crossing. 

A controversial  practice  is  "paying  for  order  flow."  This  entails  paying  a  broker  to 
cxccute  a  trade  on  a  particular  exchange.  The  broker  receives  a  rebate  for  directing  the 
trade  to  the  NASDAQ  or  a  regional  exchange  rather  than  to  the  NYSE.  By  doing  this,  the 
broker  eliminates  the  possibility  that  the  trade  could  have  been  executed  without 
incurring  a  spread.  This  raises  an  ethical  question,  since  the  broker's  primary  obligation 
is to  obtain  the  best  deal  for  the  client.  If  the  broker  passes  the  rebate  along  to  the  client, 
then opting  for  a rebate  versus  a  possibly  lower  spread  might  be  in  the  best  interest  of  the 
client.  However,  brokers  currently  are  not  required  to  disclose  these  rebates  to  their 
clients  unless  the  client  submits  a  written  request  for  such  information. 

The nearby  box  on  third-market  trading  deals  with  the  issue  of  broker  rebates  and  the 
ongoing  competition  between  the  NYSE,  the  regional  exchanges,  and  the  NASDAQ. 

3.6  BUYING  ON  MARGIN 

When  purchasing  securities,  investors  have  easy  access  to  a  source  of  debt  financing 
called  broker's  call  loans.  The  act  of  taking  advantage  of  broker's  call  loans  is  called 
buying on  margin. 

Purchasing  stocks  on  margin  means  the  investor  borrows  part  of  the  purchase  price  of 
the stock  from  a broker.  The  brokers  in  turn  borrow  money  from  banks  at  the  call  money 
rate to  finance  these  purchases:  they  then  charge  their  clients  that  rate  (defined  in  Chapter 
2). plus  a  service  charge  for  the  loan.  All  securities  purchased  on  margin  must  be 
maintained  with  the  brokerage  firm  in  street  name,  for  the  securities  are  collateral  for 
the loan. 

The  Board  of  Governors  of  the  Federal  Reserve  System  limits  the  extent  to  which 
stock  purchases  can  be  financed  using  margin  loans.  The  current  maximum  initial  margin 
is 50%.  meaning  that  at  most  50%  of  the  purchase  price  may  be  borrowed. 

The  percentage  margin  is  defined  as  the  ratio  of  the  net  worth,  or  "equity  value,"  of 
the account  to  the  market  value  of  the  securities.  To  demonstrate,  suppose  an  investor 

margin 

Describes  securities  pur-

chased  with  money 

borrowed  in  part  Irom  a 

broker. 

' This  figure  is  cilcd  in  John  C.  Coffee.  Jr..  "A  Break  or  a  Bribe''  Undisclosed  Rebates  Benefit  Brokers. 
Nol  Clients."  Barron's.  September  17,  1УУ0. 
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•THIRD  MARKET'  TRADING  CROWDS  STOCK  EXCHANGES 

The  "third  market"  is  coming  on  strong  in  competition 

with stock  exchanges  for  trading  business. 

And one  big  third-market  player  is  speeding  the 

growth  by  paying  brokers  to  funnel  their  customers' 

orders  through  his  sy  stem. 

The  third  market  is  off-exchange  trading  in  slocks 

that  are  listed  on  exchanges.  The  growth  in  trade  and 

share  volume  in  the  third  market  is  a  serious  concern  for 

executives  at  the  New  York  Slock  Exchange,  which  siill 

dominates  the  activ  iiy in  its  own  listings  but  lately  has 

lost business  to  others,  including  regional  exchanges. 

EXCHANGES SEE  UNFAIR  MATCH 

Nothing  can  be  more  deregulated  than  pay  ing  brokers  for 

their  business.  That's  vvhal  Bernard  L.  Mudotl  Invest-

ment Securities,  a  New  York  lirm.  is  doing.  Mr  Madoff 

gives  brokers  a  rebate  of  one  cent  a  share  on  orders  of 

З.ГНЮ shares  or  less. 

Mr. Madoff  stalled  this  practice  more  than  two  years 

ago.  but  only  since  \\  all  Street's  recession  increased  the 

emphasis  on  cost-cutting  has  the  rebate  overcome  hriv-

kers'  longstanding  alliances  with  exchanges. 

A 500-share order would cost a broker about SO cents 
to trade on the Midwest exchange. Thai order can earn 
the broker S? when traded with Mr. Madoff. 

Mr. Madoff  can  make  money  even  with  rebates  bv 

rapidly  turning  over  those  transactions  at  slightlv  beticr 

prices  elsewhere,  otten  on  the  very  exchanges  he  com-

petes  with.  He  also  boasts  he  can  hedge  his  order  book 

faster  than  any  specialist. 

Exchanges  "have  a  competitive  disadvantage,  which 

is their  own  choice."  says  Mr.  Madolf. 

"We  have  more  etticicni.  taster  execution  than  anv 

exchange,  and  absolutely  ai  a  competitive  price."  savs 

Mr.  Madoff.  "The  penny-per-share  rebate  is  an  added 

inducement  to  trade  with  us." 

Bti;  Booxi  is  SVIXLI.  ORDERS 

Mr.  Madoff  s  average  ivrder  is  for  500  stocks,  and  he 

handles  about  15.000  such  orders  a day  Мой  ot  the  third 

market's  gains  are  coming  in  the  torm  ot  small  orders, 

one  of  the  niosi  sought-atier  siaplev  ot  anv  exchange. 

Mr. Madoff  says  the  exchanges  feel  threatened  by 
automated trading  systems,  which  are  proving  to  he 
faster and cheaper  than  the  specialists  who  handle  trad-
ing on the exchange  floor. 

The exchanges,  however,  concentrate  their  criticism 
on Mr.  Madolf  s rebates  and  the  tact  that  trades  he 
handles don't  occur  through  an  exchange  system 

Exchanges say  they  doubt  Mr  Madolf  s claim  lhai 
his broker clients arc passing  along  the  rebates  to  public 
customers. "The  tact  that  Madolt  is  paying  for  order 
flow raises the  issue  ol  whether  the  customer  is  gelling 
the benefit  of  that  pavment."  said  Nicholas  Giordano, 
president of the  Philadelphia  Stock  Exchange.  "If  he  is 
not. then what  is  ц  exactly '" 

Exchanges also  challenge  the  notion  thai  an  off-
exchange market  provides belter  pricing  lor  customers. 
Mr Gmsso.  the  Big  R.urd  president,  i  -timales  the 

exchange will sj>e investors  some  Sa<n> ii" on  this  year 
by getting  a  Iwter  price  ft*  Ihem  tlirmi.the  auction 
market that  attempts to  match  public  buv  with  public-
seller without the  dealer  as  an  intermedi  n 

"To  the  extent  the  investor  is  trail  •  : in  (dealer! 
markets, he is losing the  opfs-rtunity  for  r  :e  improve-
ment."  sanJ \|r  Grasso 

Mr Madolf  contests  thai  statement  H.  says  that  in 
the biggest «adLV the mainstay of  his  business,  competi-
tion keeps the prces  at  the  most  efficient  -els. 

W hile this defvjie  «nes on.  Mr  Madoft  ar  d his  auto-
mated trading syitem  >ecm ю  he  winning  the  business. 
Even Mr  Dohem  ot  the  Midwest  cxchai.-re  acknowl-
edges that  money ta'ks  louder  than  tradition.  "We've 
tned quality of execution.  »c  '.r  ined  promising  a  lot  of 
things on  quality.  "  he says  "We  talked  to  customers 
and they said,  what  you  have  to  do  to  compete  is  pay 
us' "  lor  trades 
Ahndccd rnr»n Crili T.irrev "  Tbrd-M^rtn'  Tr*lin?  Гrn»ds 
Si.s.k hvchanKs. ihe  л..  Wrt  J-rnmat  March «  1Ч<Л. 
PP Cl-O  Reprinted (л permission Ы the WAU.  STREET 
JOl R\\L С  1ЧЧО Do» Jones Л Company. I г». All  Kiphls 
Rtscncu Worldwide 
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/ I  CONC  EPT 

I CHECK 

initially  pays  $6,000  toward  the  purchase  of  $10,000  worth  of  stock  (100  shares  at  $100 

per  share),  borrowing  the  remaining  $4,000  from  a  broker.  The  balance  sheet  looks 

like  this: 

Assets  Liabilities  and  Owner's  Equity 

Value  of  stock  $10,000  Loan  tram  broker  $4,000 
Equity  $6,000 

The  initial  percentage  margin  is 

equity  in  account  =  $6,000  =  ,„„ 

value  of  stock  $10,000  '  ' 

If the  stock's  price  declines  to  $70  per  share,  the  account  balance  becomes: 

Assets Liabilities  and  Owner's ; Equity 

Value  of  stock  $7,000 Loan  from  broker $4,000 

Equity $3,000 

The  assets  in  the  account  fall  by  the  full  decrease  in  the  stock  value,  and  so  does  the 
equity.  The  percentage  margin  is  now  $3,0()0/$7,000  =  43%. 

If the  stock  value  were  to  fall  below  $4,000,  owner's  equity  would  become  negative, 
meaning  the  value  of  the  stock  is  no  longer  sufficient  collateral  to  cover  the  loan  from  the 
broker.  To  guard  against  this  possibility,  the  broker  sets  a  maintenance  margin.  If  the 
percentage  margin  falls  below  the  maintenance  level,  the  broker  will  issue  a  margin  call, 

which  requires  the  investor  to  add  new  cash  or  securities  to  th^  margin  account.  If  the 
investor  does  not  act,  the  broker  may  sell  the  securities  from  the  account  to  pay  off 
enough  of  the  loan  to  restore  the  percentage  margin  to  an  acceptable  level. 

Suppose  the  maintenance  margin  is  30%.  How  far  could  the  stock  price  fall  before  the 
investor  would  get  a  margin  call?  To  answer  this  question  requires  some  algebra. 

Let P  be  the  price  of  the  stock.  The  value  of  the  investor's  100  shares  is  then  ШОР, 
and the  equity  in  the  account  is  100Я  -  $4,000.  The  percentage  margin  is  (lOOP  -
S4,000)/100P.  The  price  at  which  the  percentage  margin  equals  the  maintenance  margin 
of 0.3  is  found  by  solving  the  equation 

100P  -  4.000  __ 

100Я 

100P  -  4,000  =  30P 

P =  $57.14 

If the  price  of  the  stock  were  to  fall  below  $57.14  per  share,  the  investor  would  get  a 
margin  call. 

2. If  the  maintenance  margin  in  the  example  we  have  discussed  were  40%,  how  far  could 
the stock  price  fall  before  the  investor  would  get  a  margin  call? 

Financing  part  of  the  investment  with  margin  (debt)  allows  investors  to  achieve 

greater  upside  potential,  but  it  also  exposes  them  to  greater  downside  risk. 

Suppose  an  investor  is  bullish  on  IBM  stock,  which  is  selling  for  $50  per  share.  An 

investor  with  SI0.000  to  invest  expects  IBM  to  go  up  in  price  by  30%  during  the  next 
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TABLE  3.7 

ILLUSTRATION  OF 

BUYING STOCK  ON 

MARGIN 

Change  in 

Stock  Price 
End  of  Year 

Value  of  Shares 
Repayment  of 
Principal  and  Interest 

Investor's 

Rate  of  Return 

30%  increase S26.000 Si  0.900 51% 
No change 20.000 10.900 -9% 
30%  decrease 14.000 10.900 -69% 

• Assuming  the  investor buys  $20  000 worth ot stock by  borrowing  S10  000 at  an  interest  rate  ot  per  year 

year. Ignoring  any  dividends,  the  expected  rate  of  return  would  be  30rr  if  the  investor 
invested S  10.000 to  buy  200  shares. 

But now  assume  the  investor  borrows  another  S  10.000  from  Ihe  broker  and  invests  it 
in IBM.  too.  The  total  investment  in  IBM  would  be  S20.000  (for  4tX) shares).  Assuming 
an interest  rate  on the  margin  loan  of 99  per  year,  what  will  the  investor's  rate  of  return 
be now (again  ignoring  dividends!  if  IBM  stock  goes  up  309  by  year's  end  .' 

The 400  shares  will  be  worth $26,000.  Paving  off  S  10.400  of principal  and  interest  on 
the margin  loan  leaves  $15,100  ($26,000  -  SI0.900).  The  rate  of  return  in  this  case  will 
be 

$15,100  -  $10,000 
= M  v I". 

$10.000 

The investor  has  parlayed  a  309  rise  in  the  stock's  pnce  into  a  519  rate  of  return  on 
the SI0.000  investment.' 

Doing so.  however,  magnifies  the downside  nsk.  Suppose  that,  instead  of  going  up  by 
309,  the  price  of  IBM  stock  goes  down  bv  309  to  $35  per  share.  In  that  case,  the  400 
shares will  be  worth  $14.000.  and  the  investor  is  left  with  $3.100  after  paving  off  the 
$10.900  of  principal  and  interest  on  the  loan.  The  result  is  a  disastrous  return  of 

3.100 -  10.000  = 

10.000 

Table 3.7  summarizes  the  possible  results  of these  hypothetical  transactions.  If  there  is 
no change  in  IBM's  slock  price,  the  investor  loses  99.  the  сом  of  the  loan. 

/ I  CONCEPT 3.  Suppose  that  in  the  previous  example,  the  investor  borrows  only  $5.000  at  the  same 

I CHECK interest  rate of 9% per year. W hat will the rale of return  be  if the  price  of IBM  goes  up 
by 309?  If  it  goes  down by 309  .' If it  remains  unchanged1 

3.7 SHORT  SALES 

Normally,  an investor  would  first  buy a  stock  and  later  sell  it  VVith  a short  sale,  the  order 
is reversed.  First,  you  sell  and  then  you  buy the  shares.  In  both  cases,  you  begin  and  end 
w ith no  shares. 

A short  sale  allows  investors  to  profit  from  a  decline  in  a  security's  price.  Instead  of 
buying, an  investor  borrows  a  share  of  slock  from  a broker  and  sells  it.  Later,  the  short-
seller must purchase  a  share  ol  the  same  stock  in  the  market  in  order  to  replace  the  share 
that was  borrowed.  This  is  called  covering  the  short  position.  Table  3.8  compares  stock 
purchases  to  short  sales. 

The short-seller  anticipates  the  stock  price  will  fall,  and  the  share  can  be  purchased  at 
a lower  price  than  it  initially  sold  for:  therefore,  the  short-seller  reaps  a  profit.  Short-
sellers must  not  only  replace  the  shares  but  also  pay  the  iender  of  the  security  any 
dividends  paid  during  the  short  sale. 

short  sale 

The sale  of  shares  not 

owned  by  the  investor 

but borrowed  through  a 

b'oker  and  later  pur-

chased  to  replace  the 

юал 
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TABLE  3.8 
CASH  FLOWS  FROM 

PURCHASING 

Purchase  of  Stock 
TABLE  3.8 
CASH  FLOWS  FROM 

PURCHASING 
Time Action Cash  flow 

VERSUS  SHORT- 0 Buy  share - Initial  price 

SELLING  SHARES  OF 1 Receive  dividend. Ending  price  +  dividend 

STOCK. sell  share 

Profit  =  (Ending  price  +  dividend)  -  Initial  price 

Noto A  negative  cash  flow  implies  a  cash  outllow 

Short  Sale  of  Stock 

0 Borrow  share;  sell  it  +  Initial  price 

1 Repay  dividend  and  buy  -  (Ending  price  +  Dividend) 

share  to  replace  the  share 

originally  borrowed 

Profit  =  Initial  price  -  (Ending  price  +  dividend) 

Brokers  fill  short  sales  by  borrowing  shares  from  street-name  accounts.  Investors  who 
keep  their  securities  in  street-name  accounts  benefit  from  the  free  safekeeping  and 
insurance,  and  brokers  benefit  from  the  privilege  of  borrowing  the  shares  for  short  sales, 
on which  they  earn  a  fee. 

Exchange  rules  permit  short  sales  only  after  an  iipiick,  that  is,  only  when  the  last 
recorded  change  in  the  stock  price  is  positive.  This  rule  apparently  is  meant  to  prevent 
waves  of  speculation  against  the  stock.  In  essence,  the  votes  of  "no  confidence"  in  the 
stock  that  short  sales  represent  may  be  entered  only  after  a  price  increase. 

Finally,  exchange  rules  require  that  proceeds  from  a  short  sale  must  be  kept  on 
account  with  the  broker.  The  short-seller  cannot  invest  these  funds  to  generate  income. 
Short-sellers  also  are  required  to  post  margin  (cash  or  collateral)  with  the  broker  to  cover 
losses  should  the  stock  price  rise  during  the  short  sale. 

To illustrate  the  mechanics  of  short-selling,  suppose  you  are  bearish  (pessimistic)  on 
Xerox  stock,  and  that  its  market  price  is  SI00  per  share.  You  tell  your  broker  to  sell  short 
1 ДНК) shares.  The  broker  borrows  1,000  shares  either  from  another  customer's  accounts 
or from  another  broker. 

The  SHK).(KK) cash  proceeds  from  the  short  sale  are  credited  to  your  account.  Suppose 
the broker  has  a  50%  margin  requirement  on  short  sales.  This  means  you  must  have  other 
cash  or  securities  in  your  account  worth  at  least  S50.000  that  can  serve  as  margin  on  the 
short  sale.  Let's  say  that  you  have  S50.000  in  Treasury  bills.  Your  account  with  the 
broker  after  the  short  sale  will  then  be: 

Assets  Liabilities  and  Owner's  Equity 

Cash  S100.000  Short  position  in  Xerox  stock  S100.000 

(1.000  shares  owed) 
T-bills  S  50  000  Equity  S  50.000 

Suppose  you  are  right  and  Xerox  falls  to  S70  per  share.  You  can  now  close  out  your 
position  at  a  profit.  To  cover  the  short  sale,  you  buy  1,000  shares  to  replace  the  ones  you 
borrowed.  Because  the  shares  now  sell  for  $70,  the  purchase  costs  only  $70,000.  Because 
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your account was  credited  for  SI00.000  when  the  shares  were  borrowed  and  sold,  your 
profit is  S30.000:  The  profit  equals  the  decline  in  the  share  price  times  the  number  of 
shares sold short.  On  the  other  hand,  if  the  price  of  Xerox  goes  up  unexpectedly  while 
you are  short,  you  may  get  a  margin  call  from  your  broker. 

Suppose the  broker  has  a maintenance  margin  of  30%  on  short  sales.  This  means  the 
equity in  your  account  must  be  at  least  30%  of  the  value  of  your  short  position  at  all 
times. How far  can the  price  of  Xerox  stock  go  up  before  you  get  a  margin  call? 

Let P be the price of Xerox stock.  Then the  value  of  your  short  position  is  1.000/'.  and 
the equity  in  your  account  is  $150,000  -  1.000P.  Your  short  position  margin  ratio  is 
equity/value of  stock  =  (150.000  -  l.OOOPl/l.OOOP.  The  critical  value  of  I'  is  thus 

150.000 -  ).m)P  _  ^ 

1.000P 

150.000 -  1.000Я  =  МЮР 

P =  SI  15.38  per  share 

If Xerox  stock  should  rise  above  SI  15.38 per  share,  у  HI will  get  a  margin  call,  and 

you will  either  have  to  put  up  additional  cash  or  cover  vour  short  position  by  busing 

shares to  replace  the  ones  borrowed. 

4. a.  Construct  the  balance sheet if  Xerox  goes  up  to  SI  10. 
!>• If  the short position maintenance  margin  in  the  Xerox  example  were  40fr.  how  far 
could the  stock price  rise before  the  investor  would  get  a  margin  cal  ' 

/ CONCK.PT 

CHECK 

3.8  REGULATION  OF  SECURITIES  MARKETS 

I Л  h\  a  mvn  id  of  laws.  Trie Trading in  securities  markets  in  the  United  States  is  regulates  ^  ^  Securines 

major governing  legislation  includes  the  Securities  ЛЛ  о  -  - information 
Exchange Act  of  1934.  The  1933  Act  requires  lull  diO<  гсг_ыпиоп  of  new 
relatina to  the  issue  of  new  securities.  This  is  the  act  that  rcq  t.  ^  ^  t-]rm 

securities and  issuance  of  a  prospectus  that  details  the  financial  p^  ^^  M 

SEC approval  of a prospectus  or financial  report  is  not  an  endorse  ,n,est0R 

a good  investment.  The  SEC  cares  only  that  the  relevant  tacts  are  ai 

make their  own evaluation  of  the  security's  value.  ;on  to  administer  the 

The 1934  Act established  the  Securities  and  Exchange  Commiss  ^  Да  ы 

provisions  of  the  1933  Act.  It  also  extended  the  disclosure  Pnna£'e  �  with  already-

requiring periodic  disclosure  of  relevant  financial  intormation  n 

issued securities  on  secondary  exchanges.  t�_,inties  eXchances. 
The 1934  Act  also  empowers  the  SEC  to  register  and  regulate  <*cuni.  e 

OTC trading,  brokers,  and  dealers.  While  the  SEC-^'"'^.bdftvw'ith  oTher 

sible for  broad  oversight  of  the  secunties  markets,  it  snare  l  <CFTC)  regulates 

reeulatorv agencies.  The  Commodity  Futures  Trading  Commissio  h 

trading tn  futures  markets,  while  the  Federal  on 

health of  the  U.S.  financial  system.  In  this  role,  the  Fed  seis  margin  г  4 
stocks and  stock  options  and  regulates  bank  lending  to  ^unties  markets  p  у 

The Secunties  Investor  Protection  Act  of  1970  established  the^Secunt.e^ln  «юг 
Protection Corporation  (SIPCi  to  protect  investors  from  losses  "  w]th"  federa) 

fail.  Just as  the  Federal  Deposit  Insurance  Corporation  provides  uepo  ,  ^^ 
protection aeainst  bank  failure,  the  S1PC  ensures  that  investors  wi 
held for  theit account  in  street  name  by a  tailed  brokerage  firm  up  to  a  umi 
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CIM  I  IT 

HI<I:  \KIKS 

INSIDI  TI<  M>IN(. 

inside  information 

Nonpublic  knowledge 

about  a  corporation  pos-

sessed  by  corporate 

officers,  major  owners, 

or  other  individuals  with 

privileged  access  to 

information  about  the 

firm. 

per  customer.  The  SIPC  is  financed  by  levying  an  "insurance  premium"  on  its  partici-

pating.  or  member,  brokerage  firms.  It  also  may  borrow  money  from  the  SEC  if  its  own 

funds  are  insufficient  to  meet  its  obligations. 

In addition  to  federal  regulations,  security  trading  is  subject  to  state  laws,  known 

generally  as  blue  sky  laws  because  they  are  intended  to  give  investors  a  clearer  view  of 

the  investment  prospects.  State  laws  to  outlaw  fraud  in  security  sales  existed  before  the 

Securities  Act  of  1933.  Varying  state  laws  were  somewhat  unified  when  many  states 

adopted  portions  of  the  Uniform  Securities  Act,  which  was  enacted  in  1956. 

The  market  collapse  of  October  19,  1987,  prompted  several  suggestions  for  regulatory 

change.  For  example,  the  Brady  Commission  suggested  the  following: 

1. A  single  agency  to  coordinate  issues  that  affect  several  financial  markets. 

2. Unified  clearing  systems  across  markets. 

3. Consistent  margin  requirement  across  markets. 

4. "Circuit  breakers"  to  halt  trading  when  market  conditions  warrant  such  action. 

5. Information  gathering  and  dissemination  across  markets. 

Of these  proposals,  only  circuit  breakers  have  been  instituted.  For  example,  the 

SuperDot  system  is  shut  down  when  Ihe  Dow  Jones  Industrial  Average  moves  up  or 

down  50  points  in  one  day,  which  makes  it  difficult  to  engage  in  program  trading  on  high 

volatility  days.  (Program  trading  is  the  coordinated  purchase  or  sale  of  entire  portfolios 

of stock,  usually  with  the  aid  of  computers.)  This  rule  is  motivated  by  the  claim  that 

program  trading  exacerbates  volatility. 

If the  Dow  falls  by  250  points  from  the  previous  day's  close,  all  stock  and  stock 

futures  markets  close  for  an  hour.  If  it  drops  by  400  points,  trading  halts  for  two  hours. 

The  idea  behind  circuit  breakers  is  that  a  temporary  halt  in  trading  during  periods  of 

very  high  volatility  can  help  mitigate  informational  problems  that  might  contribute  to 

excessive  price  swings.  For  example  even  if  a  trader  is  unaware  of  any  specific  adverse 

economic  news,  if  he  sees  the  market  plummeting,  he  will  suspect  that  there  might  be  a 

good  reason  for  the  price  drop  and  will  become  unwilling  to  buy  shares.  In  fact,  he  might 

decide  to  sell  shares  to  avoid  losses.  Thus,  feedback  from  price  swings  to  trading 

behavior  can  exacerbate  market  movements.  Circuit  breakers  give  participants  a  chance 

to assess  market  fundamentals  while  prices  are  temporarily  frozen.  In  this  way,  they  have 

a chance  to  decide  whether  price  movements  are  warranted  while  the  market  is  closed. 

Of course,  circuit  breakers  have  no  bearing  on  trading  in  non-U.S.  markets.  It  is  quite 

possible  that  they  simply  have  induced  those  who  engage  in  program  trading  to  move 

their  operations  into  foreign  exchanges. 

Regulations  also  prohibit  insider  trading.  It  is  illegal  for  anyone  to  transact  in  securities  to 

profit  from  inside  information,  that  is,  private  information  held  by  officers,  directors,  or 

major  stockholders  that  has  not  yet  been  divulged  to  the  public.  But  the  definition  of 

insiders  can  be  ambiguous.  While  it  is  obvious  that  the  chief  financial  officer  of  a  firm  is 

an insider,  it  is  less  clear  whether  the  firm's  biggest  supplier  can  be  considered  an  insider. 

Yet a  supplier  may  deduce  the  firm's  near-term  prospects  from  significant  changes  in 

orders.  This  gives  the  supplier  a  unique  form  of  private  information,  yet  the  supplier  is 

not technically  an  insider. 

These  ambiguities  plague  security  analysts,  whose  job  is  to  uncover  as  much  informa-

tion  as  possible  concerning  the  firm's  expected  prospects.  The  distinction  between  legal 

private  information  and  illegal  inside  information  can  be  fuzzy  (see  accompanying  box). 



CLOUDY  CASES:  INSIDER-TRADING  LAW  LEADS  TO  AN  ARRAY  OF 

INTERPRETATIONS 

Yint go  in  и  party  mill  meet  и  lawyer  wlin  advises  Rupert 

Omnivore. и  notorious  corporate  raider.  The  lawyer 

gives mil  a  lip:  Mr.  Omnivore  will  sunn  "тике  n  run 

at" Deudwond  Industries  Inc.  You  promptly  lm\  slock  in 

Detiilwond. Л  week  Idler,  ils  share  price  surges  us  Mr. 

Omnivore goes  public  with  his  intentions. 

Are \ou  guilty  ol  'insider trading' 

Thai  sort  of  hypothetical  question  has  legal  experts, 

investment  bankers,  and  stock-market  investors  tied  up 

in knots  these  days. 

Some  practices  clearly  .ire  illegal,  hut  there  .ire  plenty 

of gray  areas  in  insider-trading  law.  In  fact,  the  Securities 

and Exchange  Commission  says  it  has  resisted  efforts  to 

spell  out  precise  guidelines,  partly  because  it  worries  ihat 

shrewd  market  players  may  find  «ays  to  evade  the  spirit 

of the  law.  while  just  barely  complying  with  the  letter 

Here  arc  some  examples  of  what  legal  experts  say  are 

ambiguous  areas  that  ordinary  investors  may  have  to 

worry  about—along  with  some  sense  of  how  the  law 

currently  stands. 

Tin-  RVIDKR'S  TIP 

To  some  lop  lawyers.  Ihe  example  at  the  siart  of  this 

story  looks  like  a  big  loophole  in  current  law  Raiders 

may he  perfectly  willing  to  have  intermediaries  up  oft 

other  investors  about  their  nevt  move.  That's  because 

such  leaks  tan  help  move  shares  into  "sympathetic 

hands."  aiding  raiders  in  later  stages  of  a  battle  for 

corporate  control. 

Л critical  issue  is  whether  a  tender  offer  is  involved 

sayJohn  Coffee,  a  securities-law  professor  ai  Stanford 

University.  It  so.  Rule  |4е-3  under  the  Securities 

Exchange  Act  strictly  limits  trading  by  interested  parlies 

But  if  a  raider  hasn'l  yet  decided  how  to  wage  a  light. 

Rule  14е-3  might  not  apply,  lawyers  sav. 

Tin:  Си  vi\ 

You're an  officer  of  Ennui  Enterprises,  and  sou  re  about 

to report  disappointing  quarter!)  earnings.  You  know  not 

to sell  before  the  news,  but  sou  Icll  sour  college  room-

mate. He  tells  his  daughter,  who's  married  to  а  uoct-

broker. The  broker  tells  his  i  hems. They  dump  their 

slock III  Ennui—hours before  the  earnings  are  reported 

and the  slock  lulls. 

Have the  clients  done  anything  wrong  Ha\e  sou  ' 

Lawyers  say  ihe  critical  question  tor  recipients  of 

such  lips  is  whether  the)  knew,  or  had  reason  to  know, 

thai  any  ol  the  sources  were  breaching  a  fiduuarv  dulv  in 

leaking  information.  II  so.  tip  recipients  shouldn't  trade 

on ihe  inlormalion. 

In practical  terms,  the  longer  the  chain,  the  less  likely 

regulators  are  to  pursue  the  case.  Law-enforcement  offi-

cials  do  pursue  some  chains,  however,  and  the  original 

leaker  can  lace  heavy  sanctions. 

EVRI.V  \\<>KI>  OF  \I  vvs  STOKIIN 

It could  insolve  television,  the  business  press,  in-  и  medi-

<al journal.  Hut  YOU  KNi»i  in  A,lvalue  abi'ut  A  lie's  s 

report that  should  bin'st  о  I  огн/мгп 4  simls.  Is  it  legal  to 

trade on  this  information  ' 

The  law  is  still  in  fluv  here.  sjys  Stanlord's  Prof 

Coffee  A  former  H<i//  Sir  ret  Journal  reporter.  R  Foster 

Wuians.  was  convicted  ol  securities  Ir.uid  lor  leaking 

information  about  tulure  Journal  aniclcs  His  ease  is  due 

to be  reviewed  by  the  Supreme  Court 

An important  ie-4  here  is  how  such  ir.hlcrs  learned  i>f 

the  tuture  news  reports.  Pi,>1  Collee  It  they  misap-

propriated  information  Irom  Iheir  employer  in  violation 

of company  [vlicv.  ibes  would  seem  to  be  guilty  ol 

insider  trading  under  ihe  current  \S  inans  niiiog  Bui  it's 

questionable  whether  any  insider-trading  Ilonse  would 

occur  il  the  imcMiT  didn't  have  a  fiduciary  duty  ю  ihe 

news  organization 

TIIF  ttvmm  \RI>  TIP 

Tired ot  s.  jr  June  at  tjiiui  Enterpns,  »  1 

the golr  i>«rv  muead  )<u  *  an I  he. 

another it'"*?  raiiing  I  their  согрчч 

plans I  I  пы\ 'V  s  fhes  mentuyn.  Sur 

bid Irwi  a  later  hinging  \<>u  hit. 

Have the  other  eietxtr.es  dime  an 

Has e  son  ' 

II the  leak  really  »as  inadvertent.  despite  sensible 

precautions  io  JVOK!  U.  the  overheard  executives  lace 

little  legal  nsk.  evpert»  sj\  They  add  that  occidental  Up 

recipients are  proOaPiy  in  the  siear  loo.  as  long  as  they 

haven't  taken  ипимы!  sieps  u>  glean  Ibe  inlormatinn 

Bui  enforcement  officials  may  ask  a  lot  of  questions 

before  ihey're  convinced  that  a  leak  was  an  accident. 

And  Bevis  Lonstreth.  ситтеп1|у  a  partner  in  Ihe  New 

>ork  law  tirm  of  Dehevoise  &  Plimpton,  says  investors 

should  think  a  little  about  their  conscience.  as  well  as  the 

law 

"for  all  the  talk  aboul  gray  areas,  my  clients  can 

sense  what's  all  right  and  what  isn't.  "  he  says  "They 

don't  call  me  and  say:  Where's  the  line,  so  I  can  stay 

jusi  barely  on  Ihe  sale  side  ol  П.  "' 

\bndccd  from  the  Walt  Si  reef Jou  mot Prbruary  14  l<ri<" 
ftcpnnicd I»  ретанмм  .it  ihe  WALL  STRtET  Jot  RSAL 

IVk" J,**.  &  (crnpany.  Inc  All  Rights  Rcserscd 
W'>rid»Klc 

. lake  off  tor 

•и erhetinng 

, inquisition 

enough, their 

in 'tits. 

IllUg Wrong'' 
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The  SEC  requires  officers,  directors,  and  major  stockholders  to  report  all  transactions 
in their  firm's  stock.  A  compendium  of  insider  trades  is  published  monthly  in  the  SEC's 
Official Summary  of  Securities  Transactions  and  Holdings.  The  idea  is  to  inform  the 
public  of  any  implicit  votes  of  confidence  or  no  confidence  made  by  insiders. 

Insiders  do  exploit  their  knowledge.  Three  forms  of  evidence  support  this  conclusion. 
First,  there  have  been  well-publicized  convictions  of  principals  in  insider  trading 
schemes.  An  example  is  the  Boesky  case. 

Second,  there  is  considerable  evidence  of  "leakage"  of  useful  information  to  some 
traders  before  any  public  announcement  of  that  information.  For  example,  share  prices  of 
firms  announcing  dividend  increases  (which  the  market  interprets  as  good  news  concern-
ing the  firm's  prospects)  commonly  increase  in  value  a  few  days  before  the  public 
announcement  of  the  increase.  Clearly,  some  investors  are  acting  on  the  good  news 
before  it  is  released  to  the  public.  Similarly,  share  prices  tend  to  increase  a  few  days 
before  the  public  announcement  of  above-trend  earnings  growth.  Share  prices  still  rise 
substantially  on  the  day  of  the  public  release  of  good  news,  however,  indicating  that 
insiders,  or  their  associates,  have  not  fully  bid  up  the  price  of  the  stock  to  the  level 
commensurate  with  the  news. 

A third  form  of  evidence  on  insider  trading  has  to  do  with  returns  earned  on  trades  by 
insiders.  Researchers  have  examined  the  SEC's  summary  of  insider  trading  to  measure 
the performance  of  insiders.  In  one  of  the  best  known  of  these  studies,  Jaffee  (1974) 
examined  the  abnormal  return  of  stocks  over  the  months  following  purchases  or  sales  by 
insiders.  For  months  in  which  insider  purchasers  of  a  stock  exceeded  insider  sellers  of  the 
stock  by  three  or  more,  the  stock  had  an  abnormal  return  in  the  following  eight  months  of 
about  5%.  Moreover,  when  insider  sellers  exceeded  insider  buyers,  the  stock  tended  to 
perform  poorly. 

Restriction  of  the  use  of  inside  information  is  not  universal.  Japan  has  no  such 
prohibition.  An  argument  in  favor  of  free  use  of  inside  information  is  that  investors  are 
not misled  to  believe  that  the  financial  market  is  a  level  playing  field  for  all.  At  the  same 
time,  free  use  of  inside  information  means  that  such  information  will  more  quickly  be 
reflected  in  stock  prices. 

Most  Americans  believe,  however,  that  it  is  valuable  as  well  as  virtuous  to  take  the 
moral  high  ground  and  outlaw  such  advantage,  even  if  less-than-perfect  enforcement 
may leave  the  door  open  for  some  profitable  violation  of  the  law. 

3.9  MUTUAL  FUNDS  AND  OTHER  INVESTMENT  COMPANIES 

As an  alternative  to  investing  in  securities  directly,  many  individuals  invest  in  mutual 
funds  sponsored  by  investment  companies.  Such  funds  may  be  purchased  directly  from 
the investment  company  or  through  a  broker.  This  section  explains  how  these  institutions 
work. 

MI ТГЛ1.  FI  NDS Mulual  funds  are  firms  that  manage  pools  of  other  people's  money.  Individuals  buy 
shares  of  mutual  funds,  and  the  funds  invest  the  money  in  certain  specified  types  of 
assets,  for  example,  common  stocks,  tax-exempt  bonds,  or  mortgages.  The  shares  issued 
to the  investors  entitle  them  to  a  pro  rata  portion  of  the  income  generated  by  these  assets. 

Mutual  funds  perform  several  important  functions  for  their  shareholders. 

1. Recordkeeping  and  administration.  A  mutual  fund  issues  periodic  status  reports 
and may  reinvest  dividends  and  interest. 
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load 

A sales  commission 

charged  on  a  mutual 

fund 

no-load  fund 

A mutual fund  with no 

sales  charge  involved. 

2. Diversification  and  divisibility.  By  pooling  their  money,  investment  companies 

enable shareholders  to  hold  fractional  shares  of  many  different  securities.  Funds 

can act  as  large  investors  even  if  any  individual  shareholder  cannot. 

3. Professional  management.  Many,  but  not  all.  mutual  funds  have  full-time  staffs  of 

security analysts  and  portfolio  managers  who  attempt  to  achieve  superior  invest-

ment results  for  their  shareholders. 

4. Lower  transaction  costs.  Because  they  trade  large  blocks  of  securities,  investment 

companies  can  achieve  substantial  savings  on  brokerage  fees  and  commissions. 

There are two  types  of mutual  funds:  closed-end and  open-end  funds.  Open-end  funds 
stand ready to  redeem  or  issue  shares  at  their  net  asset  value  (NAV).  which  is  the  market 
value of  all  cash  and  securities  held  by  the  fund  divided  by  the  number  of  shares 
outstanding.  The  number  of  shares  outstanding  of  an  open-end  fund  changes  daily  as 
investors buy new  or  redeem  old  shares.  Closed-end  funds  do  not  redeem  or  issue  shares 
at net asset  value.  Shares  of  closed-end  funds  are  traded  on  organized  exchanges  and  can 
be purchased  through  brokers  just  like  other  common  stock:  their  prices  can  differ  from 
NAV* 

The list  of  these  "Publicly  Traded  Funds"  appears  every  Monday  in  the  Wall  Street 

Journal. In  most  cases,  the  stock  price  is  different  from  (he  NAV.  and  many  funds  are 
trading below  NAV. 

Many investors  consider  closed-end  fund  shares  selling  at  a  discount  to  their  NAV  to 
be a bargain.  Even  if  the  market  price  never  rises  to  the  level  of  NAV.  the  dividend  yield 
on an  investment  in  the  fund  at this  price  would  exceed  the  dividend  yieid  on  the  same 
securities  held  outside  the  fund. 

To see this,  imagine  a  fund  w ith an NAV  of  SIO  per  share  holding  a  portfolio  that  pays 
an annual  dividend  of  SI  per  share:  that  is.  the  dividend  yield  to  investors  that  hold  this 
portfolio  directly  is  10'r.  Now  suppose  the  market  pnee  of  a  share  of  this  closed-end 
fund is S9. If management  pavs  out  dividends  received  from  the  shares  as  they  come  in. 
then the  dividend  yield  to  those  that  hold  the  same  portfolio  through  the  сi< scd-end  tund 
will reach  1/9.  or  1  l.lrr. 

The market  price  of  open-end  funds,  on  the  other  hand,  cannot  fall  below  NAV 
because  these  funds  redeem  shares  at  NA\  The  offer  price  will  excecd  NAV.  however, 
if the  fund  carries  a  load.  A  load  is.  in  effect,  a  sales  commission,  usually  from  3Tr  to 
8.5Ct of  NAV.  which  is  paid  to  the  seller.  Load  funds  are  sold  by  security  brokers,  many 
insurance  brokers,  and  others. 

Shares of  a  no-load  fund  are  bought  directly  from  the  fund  at  NAV  and  involve  no 
sales charge.  The  investment  performance  of  the  average  no-load  fund,  taking  into 
account  all  other  fees  and  expenses,  does  not  differ  systematically  from  a  load  fund's 
performance,  so  it  would  appear  that,  on  average,  investors  who  buy  into  load  funds  are 
simply paying  the  retail  price  for  an  item  that  is  readily  available  wholesale. 

Figure 3.4  shows  part  of  the  listings  for  mutual  funds  published  every  weekday  in  the 
New York  Times.  Load  funds  are  the  ones  whose  offer  price  exceeds  their  NAV. 

At the  end  of  1992.  there  were  about  3.fXXJ  open-end  mutual  funds  with  assets 
exceeding  S1.2  trillion.  Ot  these,  over  51Ю were money  market  funds  (including  tax-free 

H The  divergence  of  the  market  pricc  of  a  closcd-cnd  tund's  shares  from  NAV  has  yet  to  be  fully 
explained  by  finance  theorists. 
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FIGURE  3.4 

MUTUAL  FUND 

LISTINGS. 

The  New  York  Times.  July  14. 
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money  market  funds)  with  assets  of  S440  billion.  Table  3.9  breaks  down  the  number  of 

mutual  funds  by  type  of  fund  as  of  the  end  of  1992.  A  brief  description  of  various 

objectives  of  mutual  funds  and  the  reasons  investors  put  money  in  mutual  funds  is  given 

in Figure  3.5. 

M \NA<;KMENT 

COMPVMI-.S  AM) 

Mi li  AL  FI  ND 

INV  LSTMI-NT 

POLK  li  s 

Management  companies  are  firms  that  manage  a  family  of  mutual  funds.  They  typically 

organize  the  various  funds  and  then  collect  a  management  fee  for  operating  them.  Some 

of the  most  well-known  management  companies  are  Fidelity,  Dreyfus,  and  Vanguard. 

Each  offers  an  array  of  open-end  mutual  funds  with  different  investment  policies. 

Figure  3.4  includes  the  Vanguard  listings  in  the  last  column.  Often  the  fund  name 

describes  its  investment  policy.  For  example,  the  GNMA  fund  invests  in  mortgage-

backed  securities,  the  municipal  intermediate  fund  (Mulnt)  invests  in  intermediate  term 

municipal  bonds,  and  the  high-yield  bond  fund  (HYCorp)  invests  in  large  part  in 

speculative  grade  or  "junk"  bonds  with  high  yields.  However,  names  of  common  stock 

funds  often  give  little  or  no  clue  as  to  their  investment  policies.  Examples  are  Vanguard's 

Windsor  fund  or  Wellington  fund. 



78 PART 1 I ELEMENTS  OF INVESTMENTS 

TABLE  3.9 
Number Assets % of 

CLASSIFICATION OF 

MUTUAL FI  NDS (AS 

Type of  Fund of Funds (S million) Total CLASSIFICATION OF 

MUTUAL FI  NDS (AS 

OF DECEMBER  31, 
Common  Stock 

52,304 4.2 
OF DECEMBER  31, 

Maximum capital  gain 103 52,304 4.2 
1992) Small company  growth 54 12.986 1.0 

International equity 143 35,363 2.8 

Long-term growth 364 108,467 8.7 

Growth and  income 233 103,671 8.3 

Equity income 62 16,502 1.3 

959 329,293 26.3 

Bond Funds 

Flexible income 51 20,923 1.7 

Corporate  bond 177 46.870 3.8 

Corporate  high  yield 78 24,849 2.0 

Government  mortgage-backed 47 24,046 1.9 

Government  secunties 210 126.715 10.2 

Municipal bonds 168 71,099 5.7 

Municipal high yield 34 21,860 1.8 

Municipal single  state 306 72,100 5.8 

International bond 57 24,457 2.0 

1,128 432,919 34.9 

Specialized 
0.1 Energy/natural resources 17 1,769 0.1 

Financial services 7 316 0.0 

Gold and  precious  metals 35 2,711 0.2 

Health care 9 5,955 0.5 

Other 43 1,485 0.1 

Technology 18 2,270 0.2 

Utilities 19 9,990 0.8 

148 24,496 1.9 

Money Market 

Taxable 348 369.051 29.6 

Tax-free 172 73.638 5.9 

520 442,689 35.5 

Balanced 53 15,734 1.3 

Source Investment  Companies 1992. CDA/Wiesenberger Investment Companies  Service.  1355 
Piccard Dr.  Rockville. MD 20850. 

Wiesenberger's  (an  investment  service  company)  manual  Investment  Companies 

classifies  common  stock  funds  as  having  the  following  objectives: 

1. Maximum  capital  gain. 

2. Growth. 

3. Growth  and  income. 

4. Income. 

5. Income  and  security. 

The objectives  are  "arranged  in  descending  order  of  emphasis  on  capital  appreciation 

and, consequently,  in  ascending  order  of  the  importance  placed  on  current  income  and 

relative  price  stability."  (More  sources  of  information  on  the  finance  industry  are  listed 

in Appendix  A  at  the  end  of  the  text.) 

Some funds  are  designed  to  be  candidates  for  an  individual's  whole  investment 

portfolio.  Wiesenberger's  manual  classifies  such  funds,  which  hold  both  equities  and 

fixed-income securities,  as  income  or  balanced funds.  Income  funds  "provide  as  liberal  a 
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FIGURE  3.5 

FUNDS  FOR 

DIFFERENT 

OBJECTIVES. 

Funds  for  Different  Objectiv 

Not long  ago,  mutual  funds were  simply  broad-based 

investments. Today,  they can  be  highly  specialized,  and 

they serve  very  specific  investment  objectives. 

There are  mutual funds  to meet 
almost any  investment  objective. 

goal 

potential 
prlco 
rlso 

potential 
current 
Income 

high 
current 
income 

fixed /ncome  and  equity 
Income funds  both invest in 
high-yielding stocks  and bonds 

very low high 
to 
very high 

safety 

maximum 
price rise 

aggressive growth  funds 
invest in common stock of 
fledgling companies  and  indus-
tries, out-of-favor companies 
and industries 

very high very low low 
to 
very low 

high 
capital gains 

growth funds  invest in 
common stock of settled 
companies  and  industries 

high 
to 
very high 

very low low 

price rise 
and 
current 
income 

growth and  Income funds 
invest in companies  with solid 
track records  of consistent 
dividend payments 

moderate moderate low 
to 
moderate 

high option /ncome  funds  invest moderate high low 
current in dividend paying common to to 
income stock on which call options are very high moderate 

traded 
very high 

current income general money  market none moderate very high 
and maximum funds invest in short-term to 

very high 

safety debt secunties high 
US Gov't money market 

high 

funds invest in treasury and 
agency issues 

current Income, balanced  funds  invest in low moderate high 
long-term a mixture of bonds, preferred to 

high 

growth and stock and common stock high 
safety 

high 

tax-free tax-free money  market none moderate very high 
income and funds invest in short-term to 

very high 

safety municipal notes  and bonds high 

tax-free municipal bond  funds low moderate moderate 
income invest in bonds exempt from to to 

state,  local and federal taxes moderate high 

Why inventors choose  mutual  funds  over  other  financial  investments 

more professional  higher  returns  expert  easier  to 
diversification management  management  invest  in 
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current  income  from  investments  as  possible,"  while  balanced  funds  "minimize  invest-

ment risks  so  far  as this  is  possible  without  unduly  sacrificing  possibilities  for  long-term 

growth  and  current  income." 

Finally,  an  index  fund  tries  to  match  the  performance  of  a  broad  market  index.  For 

example.  Vanguard  Index  Trust  and  Fidelity  Spartan  Market  Index  Fund  are  no-load 

mutual  funds  that  replicate  the  composition  of  the  Standard  &  Poor's  500  stock  index. 

Investment  in  an  index  fund  is  a  relatively  low-cost  way  for  small  investors  to  pursue  a 

passive  common  stock  investment  strategy. 

Тклшчг  Мгт,  АП  individual  investor  choosing  a  mutual  fund  should  consider  not  only  the  fund's  stated 

FINDS '  investment  policy  but  also  its  management  fees  and  other  expenses.  Comparative  data  on 

virtually  all  important  aspects  of  mutual  funds  are  available  in  the  annual  volumes 

prepared  by  Wiesenberger  Investment  Companies  Services,  which  can  be  found  in  most 

academic  libraries.  You  should  be  aware  of  four  general  classes  of  fees. 

FRONT-END LOAD A  front-end  load  is  a  commission  or  sales  charge  paid  when  you 

purchase  the  shares.  These  charges  typically  fall  between  4%  and  8.5%  and  are  used  to 

pay Brokers  to  sell  the  fund.  Low-load  funds  have  loads  that  range  from  1%  to  3%  of 

invested  funds.  No-load  funds  have  no  front-end  sales  charges.  Loads  effectively  reduce 

me tunds  being  invested.  Each  $1,000  invested  in  a  fund  with  an  8.5%  load  results  in  a 

nf о  w ,  5'  and  a  Portfolio  that  starts  at  only  $915.  You  need  cumulative  returns 
/0  01  your  net  investment  (85/915  =  .093)  just  to  break  even. 

BACK-END LOAD  A  back-end  load  is  a  redemption  or  "exit"  fee  incurred  when  you 

redur0l!h  TS'  TypiCa"y'  funds  0,31  imPose  back-end  loads  start  them  at  5  or  6%  and 

ce mem  by  1  percentage  point  for  every  year  the  funds  are  left  invested.  Thus,  an  exit 

lee that  starts  at  6%  would  fall  to  4%  by  the  start  of  your  third  year. 

fund'hi  'IM'  Expenses  Operating  expenses  refer  to  the  costs  incurred  by  the  mutual 
to the"  0peratmg  the  Portf°lio.  including  administrative  expenses  and  advisory  fees  paid 

tment  manager'These  expenses  are  usually  expressed  as  a  percentage  of  total 
assets  under  management  and  may  range  from  0.2%  to  2%. 

12Ы  fund  RC:l  S  ?he  Securities  and  Exchange  Commission  allows  the  manager  of 

tional  liter  V°  ^  3SS6tS  t0  pay  for  distribution  costs  such  as  advertising,  promo-

brokers  Th  Ure'nK
cludln8  an|iual  reports  and  prospectuses,  and  commissions  paid  to 

Some  fund  iu'  feCS  are  named  after  the  SEC  14)16  that  permits  use  of  these  plans, 

pay brokers  №  i  !  ChargeS  'nStead  of  front-end  loads  to  generate  fees  with  which  to 

true annual  charges  (if  any)  must  be  added  to  operating  expenses  to  obtain  the 

consoHH и"156"56  ra"°  0f  the  fund-  The  SEC  now  requires  that  all  funds  publish  a 

consolidated  expense  table  that  summarizes  all  relevant  fees. 

fundMmTilfr'r'  fUndS  Whh  Various  charges  ЬУ  the  following  letters  placed  after  the 

exit  fees  fals  6  n"8  °f  mUtUal  funds  in  Ihe  financial  pages:  r  denotes  redemption  or 

redemption  andUb  1  f  SaleS  °harge);  P  den0tes  12Ы  feeS;  1  de"0teS  b°th 

will be  listed  Th  ff  ally'  you  can  identify  front-end  fees  because  two  prices 

(NAV)  which  '  th  PriCe  'S  What  yOU  must  pay  for  a  fund'  The  net  asset  value 

receive  if  you  sell  Р6Г  Share  °f  the  assets  held  in  the  fund'  is  what  you  wil1 

3 4  The  highlight  if*"*'  The  difference  is  the  load.  For  example,  consider  Figure 
g tea  tund  in  the  left  column  of  Figure  3.4  has  an  offer  price  of  $  10.95  and 

index  fund 

A mutual  fund  holding 

shares  in  proportion  to 

their  representation  in  a 

market  index  such  as 

the  S&P  500. 
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TABLE  3.10 

IMPACT  OF  COSTS 

ON  INVESTMENT 

PERFORMANCE 

Cumulative  Proceeds 

(All  Dividends  Reinvested) 

Fund  A Fund  В Fund  С 

Initial  investment* S10.000 S10,000 S 9,200 

5 years 17,234 16,474 15.225 

10  years 29,699 27,141 25.196 

15  years 51,183 44,713 41.698 

20  years 88,206 73,662 69.006 

* After  front-end  load,  II  any. 
Notes: 
1 Fund  A  is  no  load  with  .5%  expense  ratio. 
2 Fund  В  is  no  load  with  1.5%  expense  ratio 
3. Fund  С  has  an  8%  load  on  purchase  and  reinvested  dividends  with  a  1%  expense  ratio. 

The  dividend  yield  on  fund  С  is  5%  {Thus,  the  load  on  reinvesled  dividends  reduces 
net  returns  by  08  x  5%  =  0  4%.) 

4. Gross  return  on  all  lunds  is  12%  per  year  belore  expenses. 

an NAV  of  $10.32.  implying  a  front-end  load  of  5.75%.  In  addition,  the  p  indicates  the 
presence  of  12b-1  fees.  Funds  with  no  loads  are  identified  by  the  abbreviation  NL  in  the 
offering  price  column. 

Fees  can  have  a  big  effect  on performance.  Table  3.10  shows  the  cumulative  value  of 
three  funds,  all  of  which  start  with  $10,000  and  earn  an  annual  12%  return  on  investment 
before  fees.  Fund  A  has  total  operating  expenses  of  0.5%,  no  load,  and  no  12b-1  charges. 
This  might  represent  a  low-cost  producer  like  Vanguard.  Fund  В  has  no  load  but  has  1  % 
in management  expenses  and  0.5%  in  12b-1  fees.  This  level  of  fees  is  perhaps  slightly 
above  average,  but  is  not  unusual  in  the  industry.  Finally,  fund  С  has  1%  in  management 
expenses,  no  12b-l  charges,  but  assesses  an  8%  front-end  load  on  purchases  as  well  as 
reinvested  dividends.  We  assume  the  dividend  yield  on  the  fund  is  5%. 

Note  the  substantial  return  advantage  of  low-cost  fund  A.  Moreover,  that  differential 
is greater  for  longer  investment  horizons. 

UNIT INVESTMENT  Unit  investment  trusts  are  pools  of  money  invested  in  a  portfolio  that,  in  contrast  to 
TRUSTS mutual  funds,  is  fixed  for  the  life  of  the  fund.  To  form  a  unit  trust,  a  sponsor,  typically  a 

brokerage  firm,  buys  a  set  of  securities  and  sells  shares  called  redeemable  trust  certifi-

cates to  investors  at  a  premium  (which  is  the  trustee's  fee)  above  NAV.  All  income  and 
repayments  of  principal  are  paid  out  by  the  fund's  trustee  (a  bank  or  trust  company)  to  the 
shareholders.  Most  unit  trusts  hold  fixed-income  securities  and  expire  at  their  maturity. 
There  is  no  active  management  of  a  unit  trust  because  the  portfolio  composition  is  fixed. 

COMMINGLED  Commingled  funds  are  investment  pools  managed  by  banks  and  insurance  companies  for 
FUNDS trust  or  retirement  accounts  that  are  too  small  to  warrant  managing  on  a  separate  basis. 

A commingled  fund  is  similar  in  form  to  an  open-end  mutual  fund.  Instead  of  shares, 
though,  the  fund  offers  units  that  are  bought  and  sold  at  net  asset  value.  A  bank  or 
insurance  company  may  offer  an  array  of  different  commingled  funds  for  trust  or 
retirement  accounts  to  choose  from.  Examples  are  a  money  market  fund,  a  bond  fund, 
and  a  common  stock  fund. 

REAL ESTATE  A  REIT  is  a  similar  to  a  closed-end  mutual  fund.  REITs  invest  in  real  estate  or  loans 
INVESTMENT secured  by  real  estate.  Besides  issuing  shares,  they  raise  capital  by  borrowing  from  banks 

TRUSTS (REITS)  and  issuing  bonds  and  mortgages.  Most  of  them  are  highly  leveraged,  with  a  typical  debt 
ratio  of  70%. 
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There are  two  principal  kinds  of  REITs.  Equity  trusts  invest  in  real  estate  directly, 

while mortgage  trusts  invest  primarily  in  mortgage  and  construction  loans.  REITs 

generally are  established  by  banks,  insurance  companies,  or  mortgage  companies,  which 

then serve  as  investment  managers  to  earn  a  fee. 

REITs are  exempt  from  taxes  as  long  as  at  least  95%  of  their  taxable  income  is 

distributed to  shareholders.  For  shareholders,  however,  the  dividends  are  taxable  as 

personal income. 

SUMMARY 

� Firms  issue securities  to  raise  the  capital  necessary  to  finance  their  investments.  Invest-

ment bankers  market  these  securities  to  the  public  on  the  primary  market.  Investment 

bankers generally act as underwriters  who  purchase  the  securities  from  the  firm  and  resell 

them to the public at a  markup.  Before  the securities  may  be  sold  to  the  public,  the  firm 

must publish an  SEC-approved  prospectus  that  provides  information  on  the  firm's  pros-

pects. 

� Already-issued  securities  are  traded on  the  secondary  market,  that  is,  on  organized  stock 

exchanges. Securities  also  trade  on  the  over-the-counter  market  and,  for  large  traders, 

through direct  negotiation.  Only  members  of  exchanges  may  trade  on  the  exchange. 

Brokerage firms  holding seats  on the  exchange  sell  their  services  to  individuals,  charging 

commissions for  executing trades  on  their  behalf.  The  NYSE  and,  to  a  lesser  extent,  the 

Amex have  fairly  strict  listing  requirements.  Regional  exchanges  provide  listing  oppor-

tunities for  local firms  that do  not  meet  the  requirements  of  the  national  exchanges. 

� Trading  of common stocks  on exchanges  occurs  through  specialists.  The  specialist  acts  to 

maintain an  orderly market  in  the  shares  of  one  or  more  firms.  The  specialist  maintains 

"books"  of  limit  buy  and  sell  orders  and  matches  trades  at  mutually  acceptable  prices. 

Specialists also  will  accept  market  orders  by  selling  from  or  buying  for  their  own 

inventory of  stocks  when there  is  an imbalance  of  buy  and  sell  orders. 

� The  over-the-counter market is  not a formal  exchange  but  an  informal  network  of  brokers 

and dealers  who  negotiate  sales  of  securities.  The  NASDAQ  system  provides  on-line 

computer quotes offered by dealers in the stock.  When an  individual  wishes  to  purchase  or 

sell a share, the broker can search the  listing  of bid and  ask  prices,  call  the  dealer  with  the 

best quote, and execute  the  trade. 

� Block  transactions are  a  more  recent,  but  fast-growing  segment  of  the  securities  market 

that currently accounts for about half of trading  volume.  These  trades  often  are  too  large  to 

be handled readily by specialists  and so  have given  rise  to  block  houses  that  specialize  in 

identifying potential trading  partners  for  their  clients. 

� Buying  on margin means borrowing money  from  a broker  in  order  to  buy  more  securities 

than can be purchased with  one's  own money  alone.  By  buying  securities  on  a  margin,  an 

investor magnifies  both  the  upside  potential  and  the  downside  risk.  If  the  equity  in  a 

margin account falls  below the required maintenance  level,  the  investor  will  get  a  margin 

call from  the broker. 

� Short-selling  is  the practice  of  selling  securities  that  the  seller  does  not  own.  The  short-

seller borrows the securities sold through  a  broker  and  may  be  required  to  cover  the  short 

position at  any time  on  demand.  The  cash  proceeds  of  a  short  sale  are  always  kept  in 

escrow by  the  broker,  and  the  broker  usually  requires  that  the  short-seller  deposit 

additional cash or  securities  to  serve  as  margin  (collateral)  for  the  short  sale. 
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� Securities  trading  is  regulated  by  the  Securities  and  Exchange  Commission  as  well  as  by 

self-regulation  of  the  exchanges.  Many  of  the  important  regulations  have  to  do  with  full 

disclosure  of  relevant  information  concerning  the  securities  in  question.  Insider  trading 

rules  also  prohibit  traders  from  attempting  to  profit  from  inside  information. 

� In  addition  to  providing  the  basic  services  of  executing  buy  and  sell  orders,  holding 

securities  for  safekeeping,  making  margin  loans,  and  facilitating  short  sales,  full-service 

brokers  offer  investors  information,  advice,  and  even  investment  decisions.  Discount 

brokers  offer  only  the  basic  brokerage  services  but  usually  charge  less.  Total  trading  costs 

consist  of  commissions,  the  dealer's  bid-ask  spread,  and  price  concessions. 

� As  an  alternative  to  investing  in  securities  through  a  broker,  many  individuals  invest  in 

mutual  funds  and  other  investment  companies.  Mutual  funds  free  the  individual  from 

many  of  the  administrative  burdens  of  owning  individual  securities  and  offer  the  prospect 

of superior  investment  results.  Mutual  funds  are  classified  according  to  whether  they  are 

open-  or  closed-end,  load  or  no-load,  and  by  the  type  of  securities  they  invest  in.  REITs 

are specialized  investment  companies  that  invest  in  real  estate  and  loans  secured  by  real 

estate. 

KEY  TERMS ask price,  58 

bid-ask spread,  66 

bid price,  58 

block transactions,  64 

fourth  market,  59 

index fund,  80 

initial public  offerings 

(IPOs),  54 

inside information,  73 

load, 76 

margin,  67 

NASDAQ,  58 

no-load fund,  76 

over-the-counter  (OTC) 

market,  58 

primary market,  54 

program  trade,  64 

prospectus,  54 

secondary  market.  54 

short  sale,  70 

specialist,  62 

stock exchanges,  56 

third market,  59 

underwriter,  54 

PROBLEM SETS  1.  FBN,  Inc.,  has  just  sold  100,000  shares  in  an  initial  public  offering.  The  underwrit-

er's  explicit  fees  were  $70,000.  The  offering  price  for  the  shares  was  $50.  but 

immediately  upon  issue,  the  share  price  jumped  to  $53. 

a. What  is  your  best  guess  as  to  the  total  cost  to  FBN  of  the  equity  issue? 

b. Is  the  entire  cost  of  the  underwriting  a  source  of  profit  to  the  underwriters? 

2. Suppose  you  short-sell  100  shares  of  IBM,  now  selling  at  $120  per  share. 

a. What  is  your  maximum  possible  loss? 

b. What  happens  to  the  maximum  loss  if  you  simultaneously  place  a  stop-buy  order 

at $128? 

3. An  expiring  put  will  be  exercised  and  the  stock  sold  if  the  stock  price  is  below  the 

exercise  price.  A  stop  loss  order  causes  a  stock  sale  when  the  stock  price  falls  below 

some  limit.  Compare  and  contrast  the  two  strategies  of  purchasing  put  options  versus 

issuing  a  stop  loss  order. 

4. Compare  call  options  and  limit  buy  orders. 

5. Do  you  think  it  is  possible  to  replace  market-making  specialists  with  a  fully 

automated  computerized  trade  matching  system? 

6. Consider  the  following  limit  order  book  of  a  specialist.  The  last  trade  in  the  stock 

occurred  at  a  price  of  $50. 
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Limit  Buy  Orders Limit  Sell  Orders 

Price Shares Price Shares 

49 75 500 50.25 100 

49  50 800 51  50 100 

49.25 500 54  75 300 

49.00 200 58.25 100 

48  50 600 

a. If  a  market  buy  order  for  100  shares  comes  in,  at  what  price  will  it  be  filled? 

b. At  what  price  would  the  next  market  buy  order  be  filled? 

c. If  you were  the specialist,  would  you  want  to  increase  or  decrease  your  inventory 

of this  stock? 

7. You  are bullish  on  AT&T  stock.  The  current  market  price  is  $50  per  share,  and  you 

have $5,000  of  your  own  to  invest.  You  borrow  an  additional  $5,000  from  your 

broker at  an  interest  rate  of  8%  per  year  and  invest  $10,000  in  the  stock. 

a. What  will  be  your  rate  of  return  if  the  price  of  AT&T  stock  goes  up  by  10% 

during the  next  year?  (Ignore  the  expected  dividend.) 

b. How  far  does the  price  of  AT&T  stock  have  to  fall  for  you  to  get  a  margin  call  if 

the maintenance  margin  is  30%? 

8. You  are  bearish  on  AT&T  and  decide  to  sell  short  100  shares  at  the  current  market 

price of  $50  per  share. 

a. How  much  in  cash  or  securities  must  you  put  into  your  brokerage  account  if  the 

broker's  initial  margin  requirement  is  50%  of  the  value  of  the  short  position? 

b. How  high  can  the  price  of  the  stock  go  before  you  get  a  margin  call  if  the 

maintenance  margin  is  30%  of  the  value  of  the  short  position? 

9. Call  one  full-service  broker  and  one  discount  broker  and  find  out  the  transaction 

costs of  implementing  the  following  strategies: 

a. Buying  100  shares  of  IBM  now  and  selling  them  six  months  from  now. 

b. Investing  an  equivalent  amount  in  six-month  at-the-money  call  options  on  IBM 

stock now  and  selling  them  six  months  from  now. 

10. Here  is  some  price  information  on  Marriott: 

Bid Asked 

Marriott 37>/i 38'/a 

You have  placed  a  stop-loss  order  to  sell  at  $38.  What  are  you  telling  your  broker? 

Given market  prices,  will  your  order  be  executed? 

11. What  purpose  does  the  Designated  Order  Turnaround  system  (SuperDot)  serve  on 

the New  York  Stock  Exchange? 

12. Who  sets  the  bid  and  asked  price  for  a  stock  traded  over  the  counter?  Would  you 

expect  the  spread  to  be  higher  on  actively  or  inactively  traded  stocks? 
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13.  Consider  the  following  data  concerning  the  NYSE: 

Year 

Average  Daily  Trading  Volume 

(Thousands  of  Shares) 

Annual  High  Price  of  an 

Exchange  Membership 

1985 

1986 
1987 

1988 

1989 
1990 

1991 
1992 

109,169 
141.028 
188,938 
161,461 
165.470 
156,777 
178.917 
202,266 

S 480.000 
600.000 

1,150,000 
820.000 
675,000 
430,000 
440,000 
600,000 

a. What  do  you  conclude  about  the  short-run  relationship  between  trading  activ-

ity and  the  value  of  a  seat? 

b. Based  on  these  data,  what  do  you  think  has  happened  over  the  last  six  years 

to the  average  commission  charged  to  traders? 

14.  On  January  1,  you  sold  short  one  round  lot  (that  is,  100  shares)  of  Zenith  stock  at  S14 

per  share.  On  March  1,  a dividend  of  $2  per  share  was  paid.  On  April  1,  you  covered 

the  short  sale  by  buying  the  stock  at  a  price  of  S9  per  share.  You  paid  50  cents  per 

share  in  commissions  for  each  transaction.  What  is  the  value  of  your  account  on 

April  1? 

The  following  questions  are  from  past  CFA  examinations. 

15.  If  you  place  a  stop-loss  order  to  sell  100  shares  of  stock  at  $55  when  the  current  price 

is $62,  how  much  will  you  receive  for  each  share  if  the  price  drops  to  $50? 

a. $50. 

b. $55. 

c. $547/e. 

d. Cannot  tell  from  the  information  given. 

16.  You  wish  to  sell  short  100  shares  of  XYZ  Corporation  stock.  If  the  last  two 

transactions  were  at  34'/a  followed  by  34'/.i,  you  only  can  sell  short  on  the  next 

transaction  at  a  price  of 

a.  34'/s  or  higher. 

b. 34'/i  or  higher. 

c. 34  Vi or  lower. 

d. 34'/в  or  lower. 

17.  Specialists  on  the  New  York  Stock  Exchange  do  all  of  the  following  except: 

a. Act  as  dealers  for  their  own  accounts. 

b. Execute  limit  orders. 

c. Help  provide  liquidity  to  the  marketplace. 

d. Act  as  odd-lot  dealers. 
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b. Execute  limit  orders. 

c. Help  provide  liquidity  to  the  marketplace. 

d. Act  as  odd-lot  dealers. 

SOLUTIONS TO 1.  Limited  time-shelf registration  was  introduced  because  of  its  favorable  trade-off  of  saving 

CONCEPT issue  cost  against  mandated  disclosure.  Allowing  unlimited  shelf  registration  would 

CHECKS circumvent  "blue  sky"  laws  that  ensure  proper  disclosure. 

2. Solving 

100P -  $4,000  =  . 

100P 

yields P  =  $66.67  per  share. 

3. The  investor will  purchase  150  shares,  with  a  rate  of  return  as  follows: 

Year-End 

Change  in  Price 

Year-End 

Value  of  Shares 

Repayment  of 

Principal 

and  Interest 

Investor's 

Rate  of  Return 

30% $19,500 $5,450 40.5% 

No  change 15,000 5,450 -4.5 

-30% 10,500 5,450 -49.5 

4. a.  Once  Xerox  stock  goes  up  to  $110,  your  balance  sheet  will  be: 

Liabilities  and  Owners'  Equity 

Cash  $100,000  Short  position  in  Xerox  $110,000 

T-bills  50,000  Equity  40,000 

b. Solving 

$150,000  -  1.000P  =  4 

1,000/' 

yields P  =  $107.14  per  share. 
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AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

� Specify  investment  objectives  of  individual  and  institutional  investors. 

� Identify  constraints  on  individual  and  institutional  investors. 

� Compare  and  contrast  major  types  of  investment  policies. 

Translating  the  aspiration  and  circumstances  of  diverse  households  into  appropriate 

investment  decisions  is  a  daunting  task.  The  task  is  equally  difficult  for  institutions,  most 

of which  have  many  stakeholders  and  are  often  regulated  by  various  authorities.  The 

investment  process  is  not  easily  reduced  to  a  simple  or  mechanical  algorithm. 

While  many  principles  of  investments  are  quite  general,  and  apply  to  virtually  all 

investors,  some  issues  are  peculiar  to  the  specific  investor.  For  example,  tax  bracket,  age, 

risk tolerance,  wealth,  and  job  prospects  and  uncertainties  make  each  investor's  circum-

stances  somewhat  unique.  In  this  chapter  we  focus  on  the  process  by  which  investors 

systematically  review  their  objectives,  constraints,  and  circumstances.  Along  the  way.  we 

survey  some  of  the  major  classes  of  institutional  investors  and  examine  the  special  issues 

they  must  confront. 

There  is  of  course  no  unique  "correct"  investment  process.  However,  some 

approaches  are  better  than  others,  and  it  can  be  helpful  to  take  one  high-quality  approach 

as a  useful  case  study.  For  this  reason,  we  will  examine  the  systematic  approach 

suggested  by  the  Association  for  Investment  Management  and  Research  (AIMR). 

Among  other  things,  the  AIMR  administers  examinations  to  certify  investment  profes-

sionals  as  Chartered  Financial  Analysts.  Therefore,  the  approach  we  outline  is  also  one 

that  a  highly  respected  professional  group  endorses  through  the  curriculum  that  it 

requires  investment  practitioners  to  master. 

The  basic  framework  involves  dividing  the  investment  process  into  four  stages: 

specifying  objectives,  specifying  constraints,  formulating  policy,  and  monitoring  and 

updating  the  portfolio  as  needed.  We  will  treat  each  of  these  activities  in  turn.  We  start 

87 
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with a  description  of  the  major  types  of  investors,  both  individual  and  institutional,  as 

well as their special objectives.  We turn  next  to  the  constraints  or  circumstances  peculiar 

to each investor  class,  and  we  consider  some  of  the  investment  policies  that  each  can 

choose. 

4.1  INVESTORS 

.1,'Llvi 1DUAI. 

The central  objective  of  each  investor  centers  on  the  risk-return  tradeoff:  the  expected 

rate of return desired of the  portfolio  versus  the  risk  to  which  the  investor  is  exposed.  Of 

course, everyone  wants  high return  and  low  risk,  but  that  is  not  feasible.  We  have  argued 

that competition in  the security  markets  will  ensure  that  the  price  of  high  expected  return 

is commensurately  high  risk.  Therefore,  risk  and  return  objectives  cannot  be  specified 

independently. More  of  one  brings  more  of  the  other. 

The desired  tradeoff  between  risk  and  expected  return  will  depend  on  the  investor's 

attitude toward  and  ability  to  bear  risk,  which  in  turn  will  depend  in  part  on  factors  such 

as age, wealth,  and  other  circumstances.  Professional  investors  who  manage  the  portfo-

lios of others  must  gauge  the  appropriate  risk  profile  of  their  clients. 

Let us  start  our  description  of  the  investment  process  by  surveying  the  issues  and 

objectives that influence  the  decisions  of  a  variety  of  individual  and  institutional  inves-

tors who  either  invest  on  their  own  account  or  require  the  services  of  investment 

managers. 

Tlle  basic  factors  affecting  an individual  investor  usually  arise  from  that  investor's  stage 

INVESTORS in  the life  cycle. The  first  significant  investment  decision  for  most  individuals  concerns 

education, which is an investment  in "human  capital."  The  major  asset  most  people  have 

during their  early working  years  is  the  earning  power  derived  from  their  skills.  For  these 

people, the  financial  risk  due  to  illness  or  injury  is  far  greater  than  that  associated  with 

the rate of return on their  portfolios  of financial  assets.  At  this  point  in  the  life  cycle,  the 

most important  financial  decisions  concern  insurance  against  the  possibility  of  disability 

or death. 

The first  major economic  asset  many  people  acquire  is  their  own  house.  One  can  view 

the purchase  of  a  house  as  a  hedge  against  two  types  of  risk.  The  first  is  the  risk  of 

increases in rental rates.  If you "pay  rent  to  yourself,"  you  do  not  need  to  be  concerned 

with increases  in the cost of housing.  The  second  kind  of  risk  is  that  the  particular  house 

or apartment  where  you  live  may  not  always  be  available  to  you.  By  buying,  you 

guarantee its  availability. 

As one  ages  and accumulates  savings  to  provide  for  consumption  during  retirement, 

the composition  of  wealth  shifts  from  human  capital  toward  financial  capital.  At  this 

point, portfolio  choices  become  progressively  more  important.  In  middle  age,  most 

investors will  be  willing  to  take  on  a  meaningful  amount  of  portfolio  risk  in  order  to 

increase their  expected  rates  of return.  As  retirement  draws  near,  however,  risk  tolerance 

seems to  diminish. 

The evidence  in  Table  4.1  supports  the  life-cycle  view  of  investment  behavior. 

Questionnaire  results  suggest  that  attitudes  shift  away  from  risk  tolerance  and  toward  risk 

aversion as  investors  near  retirement  age.  With  age,  individuals  lose  the  potential  to 

recover  from  a disastrous  investment  performance.  When  they  are  young,  investors  can 

respond to  a loss  by working  harder  and  saving  more  of  their  income.  But  as  retirement 
approaches,  investors  realize  there  will  be  less  time  to  recover,  hence  the  shift  to  safe 
assets. 

The task of  life-cycle  financial  planning  is  a  formidable  one  for  most  people.  It  is  not 

surprising  that  a  whole  industry  has  sprung  up  to  provide  personal  financial  advice. 
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TABLE  4.1 

AMOUNT  OF  RISK 

INVESTORS  SAID 

THEY  WERE 

WILLING  TO  TAKE 

BV AGE 

Under  35  35-54  55  and  Over 

No  risk  54% 

A little  risk  30 

Some  risk  14 

A lot  ot  risk  2 

57%  71% 

30  21 

18 8 
1 1 

From Market  Facls.  Inc..  Chicago.  IL 

PROFESSIONAL 

INVESTORS 

personal  trust 

An  interest  in  an  asset 

held  by  a  trustee  for  the 

benefit  of  another 

person. 

mutual  funds 

A firm  pooling  and  man-

aging  funcis  ot  investors. 

PENSION  FUNDS 

Professional  investors  provide  investment  management  services  for  a  fee.  Some  are 

employed  directly  by  wealthy  individual  investors.  Most  professional  investors,  however, 

either  pool  many  individual  investor  funds  and  manage  them  or  serve  institutional 

investors. 

PERSONAL TRUSTS  A  personal  trust  is  established  when  an  individual  confers  legal 

title  to  property  to  another  person  or  institution,  who  manages  that  property  for  one  or 

more  beneficiaries.  The  holder  of  the  title  is  called  the  trustee.  The  trustee  is  usually  a 

bank,  a  lawyer,  or  an  investment  professional.  Investment  of  a  trust  is  subject  to  state 

trust  laws  and  prudent  man  rules  that  limit  the  types  of  allowable  trust  investment. 

The  objectives  of  personal  trusts  normally  are  more  limited  in  scope  than  those  of  the 

individual  investor.  Because  of  their  fiduciary  responsibility,  personal  trust  managers 

typically  are  expected  to  invest  with  more  risk  aversion  than  individual  investors.  Certain 

asset  classes  such  as  options  and  futures  contracts  for  example,  and  strategies  such  as 

short-selling  (betting  the  price  of  a  security  will  fall)  or  buying  on  margin  (borrowing  up 

to 50%  of  the  purchase  price)  are  ruled  out. 

MUTUAL FUNDS  Mutual  funds  are  firms  that  manage  pools  of  individual  investor 

money.  They  invest  in  various  specified  ways  and  issue  shares  that  entitle  investors  to  a 

pro  rata  portion  of  the  income  generated  by  the  funds. 

A mutual  fund's  objectives  are  spelled  out  in  its  prospectus.  We  discussed  mutual 

funds  in  detail  in  Chapter  3. 

There  are  two  basic  types  of  pension  plans:  defined  contribution  and  defined  benefit. 

Defined  contribution  plans  are  in  effect  savings  accounts  established  by  the  firm  for  its 

employees.  The  employer  contributes  funds  to  the  plan,  but  the  employee  bears  all  the 

risk  of  the  fund's  investment  performance.  These  plans  are  called  defined  contribution 

because  the  firm's  only  obligation  is  to  make  the  stipulated  contributions  to  the 

employee's  retirement  account.  The  employee  is  responsible  for  directing  the  manage-

ment  of  the  assets,  usually  by  selecting  among  several  investment  funds  in  which  the 

assets  can  be  placed.  Investment  earnings  in  these  retirement  plans  are  not  taxed  until  the 

funds  are  withdrawn,  usually  after  retirement. 

In defined  benefit  plans,  by  contrast,  the  employer  has  an  obligation  to  provide  a 

specified  annual  retirement  benefit.  That  benefit  is  defined  by  a  formula  that  typically 

takes  into  account  years  of  service  and  the  level  of  salary  or  wages.  For  example,  the 

employer  may  pay  the  retired  employee  a  yearly  amount  equal  to  2%  of  the  employee's 

final  annual  salary  for  each  year  of  service.  A  30-year  employee  would  then  receive  an 

annual  benefit  equal  to  60%  of  his  or  her  final  salary.  The  payments  are  an  obligation  of 

the  employer,  and  the  assets  in  the  pension  fund  provide  collateral  for  the  promised 

benefits.  If  the  investment  performance  of  the  assets  is  poor,  the  firm  is  obligated  to  make 

up the  shortfall  by  contributing  additional  assets  to  the  fund.  In  contrast  to  defined 

contribution  plans,  the  risk  surrounding  investment  performance  in  defined  benefit  plans 

is borne  by  the  firm. 
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A pension actuary  makes  an  assumption  about  the  rate  of  return  that  will  be  earned  on 

the plan's  assets  and  uses  this  assumed  rate  to  compute  the  amount  the  firm  must 

contribute regularly  to  fund  the  plan's  liabilities.  For  example,  if  the  actuary  assumes  a 

rate of  return  of  10%.  then  the  firm  must  contribute  $385.54  now  to  fund  $1,000  of 

pension liabilities  that  will  arise  in  10  years,  because  $385.54  X  1.1010  =  $1,000. 

If a  pension  fund's  actual  rate  of  return  exceeds  the  actuarial  assumed  rate,  then  the 

firm's  shareholders  reap  an  unanticipated  gain,  because  the  excess  return  can  be  used  to 

reduce future  contributions.  If  the  plan's  actual  rate  of  return  falls  short  of  the  assumed 

rate, however,  the firm  will have  to  increase  future  contributions.  Because  the  sponsoring 

firm's shareholders  bear  the  risk  in a defined  benefit  pension  plan,  a  main  objective  of  the 

plan will  be  to  reward  the  shareholders  for  bearing  this  risk. 

Many pension  plans  view  their  assumed  actuarial  rate  of  return  as  their  target  rate  of 

return and  have  little  tolerance  for  earning  less  than  that. 

LIFE INSURANCE Life  insurance  companies  generally  invest  so  as  to  hedge  their  liabilities,  which  are 

COMPANIES defined  by the policies  they  write.  The  company  can  reduce  its  risk  by  investing  in  assets 

that will return  more  in the  event  the  insurance  policy  coverage  becomes  more  expensive. 

For example,  if  the  company  writes  a  policy  that  pays  a  death  benefit  linked  to  the 

consumer price  index,  then  the  company  is  subject  to  inflation  risk.  It  would  search  for 

assets expected  to  return  more  when  the  rate  of  inflation  rises,  thus  hedging  the  price-

index linkage  of  the  policy. 

There are  as many  objectives  as  there  are  distinct  types  of  insurance  policies.  Until  the 

1970s, only two  types  of life  insurance  policies  were  available  for  individuals:  whole-life 

and term. 

A whole-life  insurance  policy  combines  a  death  benefit  with  a  kind  of  savings  plan 

that provides  for  a gradual  buildup  of  cash  value  that  the  policyholder  can  withdraw  later 

in life,  usually  at  age  65. 

Term insurance,  on  the  other  hand,  provides  death  benefits  only,  with  no  buildup  of 

cash value. 

The interest  rate  imbedded  in  the  schedule  of  cash  value  accumulation  promised  under 

the whole-life  policy  is  a fixed  rate.  One  way  life  insurance  companies  try  to  hedge  this 

liability is  by investing  in  long-term  bonds.  Often  the  insured  individual  has  the  right  to 

borrow at  a  prespecified  fixed  interest  rate  against  the  cash  value  of  the  policy. 

Insurance companies  have  seen  considerable  change  in  policyholder  behavior  in 

recent decades.  During  the  high-interest-rate  years  of  the  1970s  and  early  1980s,  many 

older whole-life  policies  allowed  policyholders  to  borrow  at  rates  as  low  as  4  or  5%  per 

year; some  holders  borrowed  heavily  against  the  cash  value  to  invest  in  assets  paying 

double-digit  yields.  Other  actual  and  potential  policyholders  abandoned  whole-life  poli-

cies and took  out  term  insurance,  which  accounted  for  more  than  half  the  volume  of  new 

sales of  individual  life  policies. 

In response  to  these  developments,  the  insurance  industry  came  up  with  two  new 

policy types:  variable  life  and universal  life.  A variable  life  policy  entitles  the  insured  to  a 

fixed death  benefit  plus  a  cash value  that  can  be  invested  in  the  policyholder's  choice  of 

mutual funds.  A universal  life  policy  allows  policyholders  to  increase  or  reduce  either  the 

insurance  premium  (the  annual  fee  paid  on  the  policy)  or  the  death  benefit  (the  cash 

amount paid  to  beneficiaries  in  the  event  of  death)  according  to  their  changing  needs. 

Furthermore,  the  interest  rate  on the  cash  value  component  changes  with  market  interest 

rates. 

The great  advantage  of  variable  and  universal  life  insurance  policies  is  that  earnings 

on the  cash  value  are  not  taxed  until  the  money  is  withdrawn.  These  policies  are  one  of 

the few  tax-advantaged  investments  left  following  the  Tax  Reform  Act  of  1986. 
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Life  insurance  companies  may  be  organized  either  as  mutual  companies  or  stock 

companies.  Theoretically,  the  organizational  form  should  affect  the  company's  invest-

ment  objectives:  Mutual  companies  are  supposed  to  be  run  solely  for  the  benefit  of  their 

policyholders,  while  stock  companies  have  as  their  objective  the  maximization  of 

shareholder  value. 

In practice,  however,  it  is  hard  to  discern  organizational  form  from  a  company's 

investment  policies.  Can  you  differentiate  the  mutual  insurance  company  Prudential  trom 

the  stock  company  Travelers? 

NONLIFE  Nonlife  insurance  companies  such  as  property  and  casualty  insurers  have  investable 

INSURANCE funds  primarily  because  they  pay  claims  after  they  collect  policy  premiums.  Typically, 

COMPANIES they  are  conservative  in  their  attitude  toward  risk.  As  with  life  insurers,  nonlife  insurance 

companies  can  be  either  stock  companies  or  mutual  companies. 

A common  thread  in  the  objectives  of  pension  plans  and  insurance  companies  is  the 

need  to  hedge  predictable  long-term  liabilities.  Investment  strategies  typically  call  for 

hedging  these  liabilities  with  bonds  of  various  maturities. 

BANKS Most  bank  investments  are  loans  to  businesses  and  consumers,  and  most  of  their 

liabilities  are  accounts  of  depositors.  As  investors,  banks  try  to  match  the  risk  of  assets  to 

liabilities  while  earning  a  profitable  spread  between  the  lending  and  borrowing  rates.  The 

difference  between  the  interest  charged  to  a  borrower  and  the  interest  rate  that  banks  pay 

on their  liabilities  is  called  the  bank  interest  rate  spread. 

Most  bank  liabilities  are  checking  accounts,  time  or  saving  deposits,  and  certificates  of 

deposit  (CDs).  Checking  account  funds  may  be  withdrawn  at  any  time,  so  they  are  of  the 

shortest  maturity.  Time  or  saving  deposits  are  of  various  maturities.  Some  time  deposits 

may  extend  as  long  as  seven  years,  but  on  average,  they  are  of  fairly  short  maturity.  CDs 

are  bonds  of  various  maturities  that  the  bank  issues  to  investors.  While  the  range  of 

maturities  is  from  90  days  to  10  years,  the  average  is  about  one  year. 

Traditionally,  a  large  part  of  the  banking  industry  loan  portfolio  has  been  in  collat-

eralized  real  estate  loans,  better  known  as  mortgages.  Typically,  mortgages  are  of  15  to 

30 years,  significantly  longer  than  the  maturity  of  the  average  liability.  Thus,  bank  profits 

have  been  exposed  to  interest  rate  risk.  If  rates  rise,  then  banks  must  pay  higher  rates  to 

depositors,  while  the  income  from  their  longer-term  investments  is  relatively  fixed.  This 

problem  probably  was  a  contributing  factor  in  the  S&L  debacle  of  the  1980s.  When 

interest  rates  rose  throughout  the  1970s,  the  financial  condition  of  many  banks  and  thrift 

institutions  deteriorated,  making  them  more  willing  to  assume  greater  risk  in  order  to 

achieve  higher  returns.  The  greater  risk  of  the  loan  portfolios  was  of  little  concern  to 

depositors  because  deposits  were  insured  by  the  Federal  Deposit  Insurance  Corporation 

(FDIC)  or  the  now-defunct  Federal  Savings  and  Loans  Insurance  Corporation  (FSLIC). 

Endowment  funds  are  held  by  organizations  chartered  to  use  their  money  for  specific 

nonprofit  purposes.  They  are  financed  by  gifts  from  one  or  more  sponsors  and  are 

typically  managed  by  educational,  cultural,  and  charitable  organizations  or  by  indepen-

dent  foundations  established  solely  to  carry  out  the  fund's  specific  purposes.  Generally, 

the  investment  objectives  of  an  endowment  fund  are  to  produce  a  steady  flow  of  income 

subject  to  only  a  moderate  degree  of  risk.  Trustees  of  an  endowment  fund,  however,  can 

specify  other  objectives  as  circumstances  dictate. 

/ I  CONCEPT  1.  Describe  several  distinguishing  characteristics  of  endowment  funds  that  differentiate 

I CHECK  them  from  pension  funds. 

ENDOWMENT 

FUNDS 

endowment  funds 

Portfolios  operated  for 

the  benefit  of a 

nonprofit  entity. 
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4.2  INVESTOR  CONSTRAINTS 

liquidity 

Liquidity  refers  to  Ihe 

speed  and  ease  with 

which  an  asset  can  be 

converted  to  cash. 

Investment  horizon 

The  planned  liquidation 

date. 

Even with  identical  attitudes  toward  risk,  different  households  and  institutions  might 

choose different  investment  portfolios  because  of  their  differing  circumstances.  These 

circumstances include  tax  status,  requirements  for  liquidity  or  a  flow  of  income  from  the 

portfolio, or various  regulatory  restrictions.  These  circumstances  impose  constraints  on 

investor choice.  Together,  objectives  and  constraints  determine  appropriate  investment 

policy. 

As noted, constraints  usually  have  to  do  with  investor  circumstances.  For  example,  if  a 

family has children  about  to  enter  college,  there  will  be  a  high  demand  for  liquidity  since 

cash will  be  needed  to  pay  tuition  bills.  Other  times,  however,  constraints  are  imposed 

externally.  For  example,  banks  and  trusts  are  subject  to  legal  limitations  on  the  types  of 

assets they  may  hold  in  their  portfolios.  Finally,  some  constraints  are  self-imposed.  For 

example,  "social  investing"  means  that  investors  will  not  hold  shares  of  firms  involved 

in ethically  objectionable  activities.  Some  criteria  that  have  been  used  to  judge  firms  as 

ineligible for  a  portfolio  are:  involvement  in  nuclear  power  generation;  production  of 

tobacco or  alcohol;  polluting  activities;  or  until  recently,  involvement  in  the  South 

African economy. 

Five common  types  of  constraints  are  described  below. 

LIQUIDITY Liquidity  is  the  speed  and  ease  with  which  an  asset  can  be  sold  and  still 

fetch a fair  price. It  is a relationship  between  the  time  dimension  (how  long  will  it  take  to 

sell) and the price  dimension  (the  discount  from  fair  market  price)  of  an  investment  asset. 

When an  actual  concrete  measure  of  liquidity  is  necessary,  one  thinks  of  the  discount 

when an  immediate  sale  is  unavoidable.1  Cash  and  money  market  instruments  such  as 

Treasury bills  and  commercial  paper,  where  the  bid-ask  spread  is  a  fraction  of  1%,  are 

the most  liquid  assets,  and  real  estate  is  among  the  least  liquid.  Office  buildings  and 

manufacturing  structures  can  suffer  a  50%  liquidity  discount. 

Both individual  and  institutional  investors  must  consider  how  likely  they  are  to  require 

cash at  short  notice.  From  this  likelihood,  they  establish  the  minimum  level  of  liquid 

assets they  need  in  the  investment  portfolio. 

INVESTMENT HORIZON This  is  the  planned liquidation  date  of  the  investment.  Exam-

ples of an individual's  investment  horizon  could  be  the  time  to  fund  a  college  education 

or the  retirement  date  for  a  wage  earner.  For  a  university  endowment,  an  investment 

horizon could  relate  to  the  time  to  fund  a  major  campus  construction  project.  Horizon 

dates  must  be  considered  when  investors  choose  between  assets  of  various  maturities. 

For example,  the  maturity  date  of  a  bond  might  make  it  a  more  attractive  investment  if  it 

coincides  with  a  date  on  which  cash  is  needed. 

prudent  man  law 

The  fiduciary  respon-

sibility  of  a  professional 

investor. 

REGULATIONS Only  professional  and  institutional  investors  are  constrained  by  regula-

tions.  First  and  foremost  is  the  prudent  man  law.  That  is,  professional  investors  who 

manage  other  people's  money  have  a  fiduciary  responsibility  to  restrict  investment  to 

assets  that  would  have  been  approved  by  a  prudent  investor.  The  law  is  purposefully 

' mos'  Cases,  it  is  impossible  to  know  the  liquidity  of  an  asset  with  certainty  until  it  is  put  up  for  sale. 

In dealer  markets  (described  in  Chapter  3).  however,  the  liquidity  of  the  traded  assets  can  be  observed 

from the  bid-ask  spread  that  is  quoted  by  the  dealers,  that  is,  the  difference  between  the  "bid"  quote 

(Ihe lower  pricc  the  dealer  will  pay  the  owner)  and  the  "ask"  quote  (the  higher  price  a  buyer  would 

have to  pay  the  dealer). 
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nonspecific.  Every  professional  investor  must  stand  ready  to  defend  an  investment  policy 

in a  court  of  law,  and  interpretation  may  differ  according  to  the  standards  of  the  times. 

Also,  specific  regulations  apply  to  various  institutional  investors.  For  instance,  U.S. 

mutual  funds  may  not  hold  more  than  5%  of  the  shares  of  any  publicly  traded  corpora-

tion. 

TAX CONSIDERATIONS  Tax  consequences  are  central  to  investment  decisions.  The 

performance  of  any  investment  strategy  should  be  measured  by  its  rate  of  return  after 

taxes.  For  household  and  institutional  investors  who  face  significant  tax  rates,  tax 

sheltering  and  deferral  of  tax  obligations  may  be  pivotal  in  their  investment  strategy. 

UNIQUE NEEDS  Virtually  every  investor  faces  special  circumstances.  Imagine 

husband-and-wife  aeronautical  engineers  holding  high-paying  jobs  in  the  same  aerospace 

corporation.  The  entire  human  capital  of  that  household  is  tied  to  a  single  player  in  a 

rather  cyclical  industry.  This  couple  would  need  to  hedge  the  risk  of  a  deterioration  in  the 

economic  well-being  of  the  aerospace  industry. 

Similar  issues  would  confront  an  executive  on  Wall  Street  who  owns  an  apartment 

near  work.  Because  the  value  of  the  home  in  that  part  of  Manhattan  probably  depends  on 

the  vitality  of  the  securities  industry,  the  individual  is  doubly  exposed  to  the  vagaries  of 

the  stock  market.  Because  both  job  and  home  already  depend  on  the  fortunes  of  Wall 

Street,  the  purchase  of  a  typical  diversified  stock  portfolio  would  actually  increase  the 

exposure  to  the  stock  market. 

These  examples  illustrate  that  the  job  is  often  the  primary  "investment"  of  an 

individual,  and  the  unique  risk  profile  that  results  from  employment  can  play  a  big  role  in 

determining  a  suitable  investment  portfolio. 

Other  unique  needs  of  individuals  often  center  around  their  stage  in  the  life  cycle,  as 

discussed  above.  Retirement,  housing,  and  children's  education  constitute  three  major 

demands  for  funds,  and  investment  policy  will  depend  in  part  on  the  proximity  of  these 

expenditures. 

Institutional  investors  also  face  unique  needs.  For  example,  pension  funds  will  differ 

in their  investment  policy,  depending  on  the  average  age  of  plan  participants.  Another 

example  of  a  unique  need  for  an  institutional  investor  would  be  a  university  whose 

trustees  allow  the  administration  to  use  only  cash  income  from  the  endowment  fund.  This 

constraint  would  translate  into  a  preference  for  high-dividend-paying  assets. 

Table  4.2  summarizes  the  types  of  objectives  and  constraints  that  investors  must  face 

as they  form  their  investment  portfolios.  We  turn  next  to  an  examination  of  the  specific 

objectives  and  constraints  of  the  major  investor  types. 

TABLE  4.2 

DETERMINATION  OF 

PORTFOLIO 

POLICIES 

Objectives 

Return  requirements 

Risk tolerance 

Constraints 

Liquidity 

Horizon 

Regulations 

Taxes 

Unique  needs.  Examples: 

� Ethical  concerns 

� Specitic  hedging  needs 

� Age 

� Wealth 
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TABLE  4.3 

MATRIX OF 

OBJECTIVES 

Type of Investor 

Individual and  personal  trusts 

Mutual funds 

Pension funds 

Endowment funds 

Life insurance companies 

Nonlife insurance  companies 
Banks 

Return  Requirement Risk  Tolerance 

Life cycle (education,  children, 

retirement) 

Variable 

Assumed  actuarial  rate 

Determined by  current  income 

needs  and  need  for  asset  growth 

to maintain  real  value 

Should exceed  new  money  rate 

by sufficient  margin  to  meet 

expenses  and  profit  objectives; 

also  actuarial  rates  important 

No minimum 

Interest spread 

Life cycle  (younger  are  more  nsk 

tolerant) 

Variable 

Depends  on  proximity  of  payouts 

Generally  conservative 

Conservative 

Conservative 

Variable 

4.3  OBJECTIVES  AND  CONSTRAINTS  OF  VARIOUS  INVESTORS 

We are  now  in  a  position  to  compare  investors  on  the  basis  of  their  objectives  and 

constraints. The  next  two  tables  will  show  how  we  can  apply  the  objective/constraint 

approach to  the  formation  of  policies. 

OBJECTIVES Table  4.3  presents  a  matrix  of  objectives  for  various  investors.  For  mutual  funds,  the 

return requirement  and  risk  tolerance  are  said  to  be  variable  because  mutual  funds 

segment the  investor  market.  Various  funds  appeal  to  distinct  investor  groups  and  will 

adopt a return requirement  and  risk  tolerance  that  fit  an entire  spectrum  of  market  niches. 

For example,  "high-income"  funds  cater  to  the  conservative  investor,  while  "high-

growth"  funds  seek out  the  more  risk-tolerant  ones.  Tax-free  bond  funds  segment  the 

market by  tax  obligation. 

Pension funds  must meet  the  actuarial  rate;  otherwise,  the  corporation  sponsoring  the 

plan will  need  to  make  additional  contributions.  Once  a  pension  fund's  actuarial  rate  is 

set, it  establishes  the  fund  return  requirement,  and  additional  risk  tolerance  becomes 

very low. 

Endowment funds  are  classified  "conservative"  on  risk  tolerance  on  the  basis  of 

observation, although  institutions  can  differ  in investment  policy. 

Life insurance companies  have  obligations  to  whole-life  policyholders  that  are  similar 

to those  of  pension  funds.  These  obligations  require  them  to  earn  a  minimum  rate 

(analogous to  the pension  fund's  actuarial  rate),  if  the  company  is  to  meet  its  liabilities. 

Banks earn  profit  from  the  interest  rate  spread  between  loans  extended  (the  bank's 

assets) and  deposits  and  CDs  (the  bank's  liabilities),  as  well  as  from  fees  for  services. 

Managing bank assets  calls  for  balancing  the  loan  portfolio  with  the  portfolio  of  deposits 

and CDs. A bank can increase  the  interest  rate  spread  by  lending  to  riskier  borrowers  and 

by increasing  the  proportion  of  longer-term  loans.  Both  policies  threaten  bank  solvency 

though, so  their  deployment  must  match  the  risk  tolerance  of  the  bank  shareholders.  In 

addition, bank capital  regulations  now  are  risk  based,  so  higher-risk  strategies  will  elicit 

higher capital requirements  as  well as  the  possibility  of  greater  regulatory  interference  in 

the bank's  affairs. 

CONSTRAINTS Table 4.4  presents  a  matrix  of  constraints  for  various  investors.  As  you  would  expect, 

liquidity and  tax  constraints  for  individuals  are  variable  because  of  wealth  and  age 

differentials. 
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TABLE  4.4 

MATRIX  OF 

CONSTRAINTS 

Type  of  Investor Liquidity Horizon Regulatory Taxes 

Individuals  and  personal  trusts Variable Life  cycle Prudent Vanable Individuals  and  personal  trusts 
man  laws 

(for  trusts) 

Mutual  funds Low Short Little None 

Pension  funds Young,  low: Long ERISA None 

mature,  high 
None Endowment  funds Little Long Little None 

Life  insurance  companies Low Long Complex Yes 

Nonlife  insurance  companies High Short Little Yes 

Banks Low Short Changing Yes 

CONCEPT 

CHECK 

A particular  constraint  for  mutual  funds  arises  from  investor  response  to  the  fund 

performance.  When  a  mutual  fund  earns  an  unsatisfactory  rate  of  return,  investors  often 

redeem  their  shares�they  withdraw  money  from  the  fund.  The  mutual  fund  then 

contracts.  The  reverse  happens  when  a  mutual  fund  earns  an  unusually  high  return:  It  can 

become  popular  with  investors  overnight,  and  its  asset  base  will  grow  dramatically. 

Pension  funds  are  heavily  regulated  by  the  Employee  Retirement  Income  Security  Act 

of 1974  (ERISA).  This  law  revolutionized  saving  for  retirement  in  the  United  States  and 

remains  a  major  piece  of  social  legislation.  Thus,  for  pension  funds,  regulatory  con-

straints  are  relatively  important.  Also,  mature  pension  funds  are  required  to  pay  out  more 

than  young  funds,  and  hence  need  more  liquidity. 

Endowment  funds,  on  the  other  hand,  usually  do  not  need  to  liquidate  assets,  or  even 

use dividend  income,  to  finance  payouts.  Contributions  are  expected  to  exceed  payouts 

and increase  the  real  value  of  the  endowment  fund,  so  liquidity  is  not  an  overriding 

concern. 

Life  insurance  companies  are  subject  to  complex  regulation.  The  corporate  tax  rate, 

which  today  is  35%  for  large  firms,  also  applies  to  all  insurance  company  investment 

income,  so  taxes  are  an  important  concern. 

Property  and  casualty  insurance,  like  term  life  insurance,  is  written  on  a  short-term 

basis.  Most  policies  must  be  renewed  annually,  which  means  property  and  casualty 

insurance  companies  are  subject  to  short-term  horizon  constraints. 

The  short  horizon  constraint  for  banks  comes  from  the  interest  rate  risk  component  of 

the interest  rate  spread  (i.e.,  the  risk  of  interest  rate  increases  that  banks  face  when 

financing  long-term  assets  with  short-term  liabilities). 

2. a.  Think  about  the  financial  circumstances  of  your  closest  relative  in  your  parents' 

generation  (for  example,  your  parents'  household  if  you  are  fortunate  enough  to 

have them  around).  Write  down  the  objectives  and  constraints  for  their  investment 

decisions. 

b. Now  consider  the  financial  situation  of  your  closest  relative  who  is  in his  or her  30s. 

Write  down  the  objectives  and  constraints  that  would  fit  his  or  her  investment 

decision. 

c. How  much  of  the  difference  between  the  two  statements  is  due  to  the  age  of  the 

investors? 

4.4  INVESTMENT  POLICIES 

Once  objectives  and  constraints  are  determined,  an  investment  policy  that  suits  the 

investor  can  be  formulated.  That  policy  must  reflect  an  appropriate  risk-return  profile  as 

well  as  needs  for  liquidity,  income  generation,  and  tax  positioning.  For  example,  the  most 
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ASSET  ALLOCATION  FOR  STRENGTH  AND  BALANCE 

There is one decision about your investments that will 
have more impact on your returns than any other: the 
allocation of your assets among slocks, bonds, and cash 
reserves. 

Far more than any particular mutual funds you may 
select, your ponfolio's asset allocation will govern not 
only the long-term returns you may receive, but the level 
of short-term risk you will assume, too. A  portfolio of 
stock funds should provide a higher total return over time 
than one that concentrates on  bond or  money market 
fimrlc u™---  -1--  1 

THE  LIFE  CYCLE  APPROACH 

In your early years,  your goal  is  to accumulate  capital  for 
retirement. Later,  conserving  and  spending  capital  take 
precedence. Logically,  your  investment  strategy  should 
be tailored to  these life  stages. 

When you  are  in  your  20s.  30s,  and  40s,  emphasize 
stocks for their potentially  higher  long-term  returns.  You 
have the  time  to  recover  from  spasmodic  short-term 
declines that grip equity markets  with  varying  degrees  of 
severity. A  portfolio  mix  of  65%-75%  stocks  and 
25%-35% bonds  and  money  market  investments  would 
seem reasonable. As you move  into  your  50s,  reduce  risk 
and increase  income  by  trimming  stocks  (perhaps  to 
50%) and raising  bond  and  money  market  investments. 

Once you  retire,  your  emphasis  shifts  to  receiving 
income. The  majority  (some  60%)  of  your  portfolio 
should be  allocated  to  bonds  and  money  market  funds. 
As an inflation hedge,  maintain  a  significant  stock  posi-
tion (40% is  a good starting  point),  particularly  early  in 
your retirement years. 

REBALANCING  YOUR  PORTFOLIO 

Whichever approach you  choose  will  require  fortitude  to 
make necessary  rebalancing  decision1,  Moving  assets 
from high-performing funds  to those  thai  may  be  lagging 
(on a relative basis) is not easy—but  it  is  at  the  heart  of a 
balanced investment  strategy. 

Abridged from  "Asset  Allocation  for  Strength  and  Balance."  In 

the Vanguard.  Summer  1993  courtesy  of  The  Vanguard  Group. 

,u,,us.  nowever,  the  latter  portfolio  offers  a  higher 

degree  of  stability  plus  the  comfort  of  regular  income.  A 

balanced  approach  has  characteristics  of  both  portfolios, 

plus the  benefit  of  diversification  across  asset  classes. 

Drawing  on  these  strengths,  a  balanced  portfolio  is  well 

suited  to  withstand  the  financial  тягк-Р.,-  „„и 

[75 , 

50S 
[40'o Stocks 

15% 
20% 

35% 
40% Bonds 

10% 15% 15% 20% Money markets 

30s 40s 50s 60s Age 

important portfolio  decision  an  investor  makes  is  the  proportion  of  the  total  investment 
fund allocated to risky as opposed  to  safe  assets  such  as  money-market  secunties,  usually 
called cash  equivalents  or  simply  cash.  This  choice  is  the  most  fundamental  means  of 
controlling investment  risk. 

It follows  that the  first  decision  an  investor  must  make  is  the  asset  allocation  decision. 

Asset allocation refers  to the allocation  of  the  portfolio  across  major  asset  categories  such 
as: 

1. Money  market  assets  (cash  equivalents). 

2. Fixed-income  securities  (primarily  bonds). 
3. Stocks. 

4. Non-U.S.  stocks  and  bonds. 

5. Real  estate. 

6- Precious  metals  and  other  commodities. 
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TOP  DOWN 

POLICIES  FOR 

INSTITUTIONAL 

INVESTORS 

asset  universe 

Approved  list  of assets 

in which  portfolio  man-

ager  may  invest. 

Only  after  the  broad  asset  classes  to  be  held  in  the  portfolio  are  determined,  can  one 

sensibly  choose  the  specific  securities  to  purchase. 

Investors  who  have  relatively  high  degrees  of  risk  tolerance  will  choose  asset  alloca-

tions  more  concentrated  in  higher-risk  investment  classes,  such  as  equity,  to  obtain 

higher  expected  rates  of  return.  More  conservative  investors  will  choose  asset  allocations 

with  a  greater  weight  in  bonds  and  cash  equivalents.  The  nearby  box  on  Vanguard's  asset 

allocation  recommendations  illustrates  this  principle. 

Individual  investors  need  not  concern  themselves  with  organizational  efficiency.  But 

professional  investors  with  large  amounts  to  invest  must  structure  asset  allocation 

activities  to  decentralize  some  of  the  decision  making. 

A common  feature  of  large  organizations  is  the  investment  committee  and  the  asset 

universe.  The  investment  committee  includes  top  management  officers,  senior  portfolio 

managers,  and  senior  security  analysts.  The  committee  determines  investment  policies 

and  verifies  that  portfolio  managers  and  security  analysts  operate  within  the  bounds  of 

specified  policies.  A  major  responsibility  of  the  investment  committee  is  to  translate  the 

objectives  and  constraints  of  the  company  into  an  asset  universe,  an  approved  list  of 

assets  for  each  of  the  company's  portfolios. 

Thus,  the  investment  committee  has  responsibility  for  broad  asset  allocation.  While 

the  investment  manager  might  have  some  leeway  to  tilt  the  portfolio  toward  or  away 

from  one  or  another  asset  class,  the  investment  committee  establishes  the  benchmark 

allocation  that  largely  determines  the  risk  characteristics  of  the  portfolio.  The  task  of 

choosing  specific  securities  from  the  approved  universe  is  more  fully  delegated  to  the 

investment  manager. 

Figure  4.1  illustrates  the  stages  of  the  portfolio  choice  process  for  Palatial  Invest-

ments,  a  hypothetical  firm  that  invests  internationally.  The  first  two  stages  are  asset 

allocation  choices.  The  broadest  choice  is  in  the  weighting  of  the  portfolio  between  U.S. 

and  Japanese  securities.  Palatial  has  chosen  a  weight  of  75%  in  the  U.S.  and  25%  in 

Japan.  The  allocation  of  the  portfolio  across  asset  classes  may  now  be  determined.  For 

example,  15%  of  the  U.S.  portfolio  is  invested  in  cash  equivalents.  40%  in  fixed  income, 

and  45%  in  equity.  The  asset-class  weights  are,  in  general,  a  policy  decision  of  the 

investment  committee,  although  the  investment  manager  might  have  some  authority  to 

alter  the  asset  allocation  to  limited  degrees  based  on  her  expectations  concerning  the 

investment  performance  of  various  asset  classes.  Finally,  security  selection  within  each 

country  is  determined  by  the  portfolio  manager  from  the  approved  universe.  For  exam-

ple,  45%  of  funds  held  in  the  U.S.  equity  market  will  be  placed  in  IBM,  35%  in  GM,  and 

20%  in  Exxon.  (We  show  only  three  securities  in  the  figure  because  of  space  limitations. 

Obviously,  a  $1  billion  fund  will  hold  securities  of  many  more  firms.) 

These  ever-finer  decisions  determine  the  proportion  of  each  individual  security  in  the 

overall  portfolio.  As  an  example,  consider  the  determination  of  the  proportion  of 

Palatial's  portfolio  invested  in  Exxon,  6.75%.  This  fraction  results  from  the  following 

decisions.  First,  the  United  States  receives  a  weight  of  75%  of  the  overall  portfolio,  and 

equities  comprise  45%  of  the  U.S.  component  of  the  portfolio.  These  are  asset  allocation 

choices.  Exxon  comprises  20%  of  the  U.S.  equity  component  of  the  portfolio.  This  is  a 

security  selection  choice.  Therefore,  Exxon's  weight  in  the  overall  portfolio  is  .75  X  .45 

X .20  =  .0675,  or  6.75%.  If  the  entire  portfolio  is  $1  billion.  S67.500.000  will  be 

invested  in  Exxon.  If  Exxon  is  selling  for  $60  a  share,  1,125,000  shares  must  be 

purchased.  The  bottom  line  in  Figure  4.1  shows  the  percentage  of  the  overall  portfolio 

held  in  each  asset. 
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Overall portfolio 

Treasury Treasury 
bills bonds 

AT&T IBM  GM  Exxon  Bank  of Japan 
bonds 1-year  notes 

12% 15.19%  11.81%  6.75%  15% 

Sumimoto  Mitsubishi 
Chemical 

CTIVE  VERSUS 

PASSIVE  POLICIES 

FIGURE  4.1  ASSET  ALLOCATE  AND  SECURITV  SELECTION  FOR  PALATIAL. 

This  example  illustrates  a  top-down  approach  that  is  consistent  with  the  needs  of  large 

rganizations.  The  top  managers  set  the  overall  policy  of  the  portfolio  by  specifying  asset 

'location  guidelines.  Lower-level  portfolio  managers  fill  in  the  details  with  their  security 

selection  decisions. 

One choice  that  must  be  confronted  by  all  investors,  individual  as  well  as  institutional,  is 

e degree  to  which  the  portfolio  will  be  actively  versus  passively  managed.  Recall  that 

frrir"6 ,man.a®ement  is  based  on  the  belief  that  security  prices  usually  are  at  close  to 

market  .FV,/S'.INSTEAD  OF  SPending  time  and  other  resources  attempting  to  "beat  the 

te r  ,  IS't0  ^lnd  m'spriced  securities  with  unusually  attractive  risk-return  charac-

is wT  mvestor  simP'y  assumes  that  she  will  be  fairly  compensated  for  the  risk  she 

' ing  to  take  on,  and  selects  a  portfolio  consistent  with  her  risk  tolerance.2 

assive  management  styles  can  be  applied  to  both  the  security  selection  and  asset 

th ГГП  decisions'  Witl1  regard  to  asset  allocation,  passive  management  means  simply 

a me  manager  does  not  depart  from  his  or  her  "normal''  asset-class  weightings  in 

^sponse  to  changing  expectations  about  performance  of  different  markets.  Those  "nor-

For  WC1°itS  аГе  baSeci  on  the  investor's  risk  and  return  objectives,  as  discussed  earlier, 

foГ  еХд<- е'  we  saw  in  an  earlier  box  that  Vanguard's  asset  allocation  recommendation 

Dure! еаГ  °'d  investor  was  65%  equity,  20%  bonds,  and  15%  cash  equivalents.  A 

marketPaSrfVe  manager  would  not  dePart  from  these  weights  in  response  to  forecasts  of 

. 6  pe  ormances.  The  weighting  scheme  would  be  adjusted  only  in  response  to 

anges  m  risk  tolerance  as  age  and  wealth  change  over  time, 

stocks*  C.°h
nS  passive  security  selection.  Imagine  that  you  must  choose  a  portfolio  of 

case  if  ou  b  I'3"658^  SpeC'a'information  about  security  values.  This  would  be  the 

the inveT  e  'eVed  lhat  anything  you  know  about  a  stock  is  already  known  by  the  rest  of 

stors  in  the  market  and  therefore  is  already  reflected  in  the  stock  price.  If  you 

2 Wc  spend  all  of  Chapter  8  discussing  the  argument  for  passive  management.  For  now,  therefore,  we 
simply present  an  overview  of  the  issues. 
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cannol  predict  which  stocks  will  be  winners,  you  should  broadly  diversify  your  portfolio 

to avoid  putting  all  your  eggs  in  one  basket.  A  natural  course  of  action  for  such  an 

investor  would  be  to  choose  a  portfolio  with  "a  little  bit  of  everything." 

This  reasoning  leads  one  to  look  for  a  portfolio  that  is  invested  across  the  entire 

security  market.  We  saw  in  Chapter  2  that  some  mutual  fund  operators  have  established 

index  funds  that  follow  just  such  a  strategy.  These  funds  hold  each  stock  or  bond  in 

proportion  to  its  representation  in  a  particular  index,  such  as  the  Standard  &  Poor's  500 

stock  price  index  or  the  Lehman  Brothers  bond  index.  Holding  an  indexed  portfolio 

represents  purely  passive  security  selection  since  the  investor's  return  simply  duplicates 

the  return  of  the  overall  market  without  making  a  bet  on  one  or  another  stock  or  sector  of 

the  market. 

In contrast  to  passive  strategies,  active  management  assumes  an  ability  to  outguess  the 

other  investors  in  the  market  and  to  identify  either  securities  or  asset  classes  that  will 

shine  in  the  near  future.  Active  security  selection  for  institutional  investors  typically 

requires  two  layers:  security  analysis  and  portfolio  choice.  Security  analysts  specialize  in 

particular  industries  and  companies,  and  prepare  assessments  of  their  particular  market 

niches.  The  portfolio  managers  then  sift  through  the  reports  of  many  analysts.  They  use 

forecasts  of  market  conditions  to  make  asset  allocation  decisions  and  use  the  security 

analysts'  recommendations  to  choose  the  particular  securities  to  include  within  each  asset 

class. 

The  choice  between  active  and  passive  strategies  need  not  be  all-or-nothing.  One  can 

pursue  active  security  selection  and  passive  asset  allocation,  for  example.  In  this  case,  the 

manager  would  maintain  fixed  asset  allocation  targets,  but  would  actively  choose  the 

securities  within  each  asset  class.  Or  one  can  pursue  active  asset  allocation  and  passive 

security  selection.  In  this  case,  the  manager  might  actively  shift  the  allocation  between 

equity  and  bond  components  of  the  portfolio  but  would  hold  indexed  portfolios  within 

each  sector.  Another  mixed  approach  is  called  a  passive  core  strategy.  In  this  case,  the 

manager  indexes  pari  of  the  portfolio,  the  passive  core,  and  actively  manages  the  rest  of 

the  portfolio. 

Is active  or  passive  management  the  better  approach?  It  might  seem  at  first  blush  that 

active  managers  have  the  edge  because  active  management  is  necessary  to  achieve 

outstanding  performance.  But  remember  that  active  managers  start  out  with  some 

disadvantages  as  well.  They  incur  significant  costs  when  preparing  their  analyses  of 

markets  and  securities  and  incur  heavier  trading  costs  from  the  more  rapid  turnover  of 

their  portfolios.  If  they  don't  uncover  information  or  insights  currently  unavailable  to 

other  investors,  then  all  of  this  costly  activity  will  be  wasted,  and  they  will  underperform 

a passive  strategy.  In  fact,  low-cost  passive  strategies  have  performed  surprisingly  well  in 

the  last  few  decades.  We  will  discuss  this  issue  in  detail  in  Chapter  8. 

/ I  CONCEPT  3.  Identify  the  following  conditions  according  to  where  each  fits  in  the  objective-

I CHECK  constraints-policies  framework. 

a. Invest  5%  in  bonds  and  95%  in  stocks. 

b. Do  not  invest  more  than  10%  of  the  budget  in  any  one  security. 

c. Shoot  for  an  average  rate  of  return  of  11  %. 

d. Make  sure  there  is  $95,000  in  cash  in  the  account  on  December  31,  1998. 

e. If  the  market  is  bearish,  reduce  the  investment  in  stocks  to  80%. 

/.  As  of  next  year,  we  will  be  in  a  higher  tax  bracket. 

g. Our  new  president  believes  pension  plans  should  take  no  risk  whatsoever  with  the 

pension  fund. 

h. Our  acquisition  plan  will  require  large  sums  of  cash  to  be  available  at  any  time. 
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4.5  TAXES  AND  INVESTMENT  STRATEGY 

So far,  we  have  ignored  income  taxes  in  discussing  asset  allocation.  Of  course,  to  the 

extent  that  investments  are  tax-exempt,  as  is  the  case  for  pension  funds,  or  the  portfolio  is 

invested  in  a tax-sheltered  account  such  as  an  individual  retirement  account  (IRA),  taxes 

are irrelevant  to  your  portfolio  decisions. 

But suppose  at  least  some  of  your  investment  income  is  subject  to  income  taxes.  You 

would be  interested  in  the  after-tax  rate  of  return  on  your  portfolio.  At  first  glance,  it 

might appear  to  be  a  simple  matter  to  figure  out  after-tax  returns  on  stocks,  bonds,  and 

cash if  you  know  the  before-tax  returns,  but  there  are  several  complicating  factors. 

The first  (and  easy)  issue  is  that  you  can  choose  between  tax-exempt  and  taxable 

bonds.  You  will  choose  to  invest  in  tax-exempt  bonds  if  your  personal  tax  rate  is  high 

enough  that  the  after-tax  rate  of  interest  on  taxable  bonds  is  less  than  the  interest  rate  on 

tax-exempt  bonds.  We  discussed  this  in  Chapter  2.  All  you  need  to  do  is  to  choose  the 

investment  with  the  higher  equivalent  taxable  yield. 

The  second  complication  is  not  as  easy  to  deal  with.  Part  of  your  return  will  be  in  the 

form  of  a  capital  gain  or  loss.  Under  the  current  tax  system,  you  pay  income  taxes  on  a 

capital  gain  only  if  you  realize  it  by  selling  the  asset  during  the  holding  period.  This 

applies  to  bonds  as  well  as  stocks  and  makes  the  after-tax  rate  of  return  for  any 

investment  period  a  function  of  whether  the  security  will  actually  be  sold  by  the  end  of 

that period.  Sophisticated  investors  time  the  sale  of  securities  and  the  realization  of 

capital  gains  or  losses  to  maximize  their  tax  advantage.  This  often  calls  for  selling 

securities  that  are  losing  money  at  the  end  of  the  tax  year  and  holding  on  to  those  that  are 

making  money. 

Furthermore,  because  cash  dividends  on  stocks  are  fully  taxable  while  capital  gains 

taxes  can  be  deferred  by  not  selling  stocks  that  appreciate  in  value,  the  after-tax  rate  of 

return  on  stocks  will  depend  on  the  dividend  payout  policy  of  the  corporations  that  issue 

the stock. 

TAX-SHELTER Four  important  tax-sheltering  options  can  radically  affect  optimal  asset  allocation  for 

OPTIONS individual  investors.  The  first  is  the  tax-deferral  option,  which  arises  because  you  pay  tax 

on a  capital  gain  only  when  you  realize  the  gain.  The  second  option  is  tax-deferred 

retirement  plans  such  as  individual  retirement  accounts.  The  third  is  tax-deferred  annu-

ities  offered  by  life  insurance  companies.  The  last  option  is  investing  in  tax-exempt 

instruments. 

The next  two  sections  provide  numerical  examples  of  the  first  two  options:  tax 

deferral  and  the  tax-deferred  retirement  plan. 

THE  TAX-DEFERRAL  OPTION  A  fundamental  feature  of  the  U.S.  tax  code  is  that  the 

tax on  a  capital  gain  on  an  asset  is  payable  only  when  the  asset  is  sold.3  This  results  in  a 

tax-deferral option.  The  investor  can  control  the  timing  of  the  tax  payment. 

To see  how  this  option  can  be  valuable,  compare  investments  in  GM  stock  versus  GM 

bonds.  Suppose  that  both  offer  an  expected  total  pre-tax  return  of  15%.  The  stock  has  a 

dividend  yield  of  5%  and  an  expected  appreciation  in  price  of  10%.  The  dividend 

payment  is  an  immediately  taxable  part  of  the  annual  return  on  the  stock.  The  GM 

stockholder  pays  tax  only  on  the  5%  dividend  and  defers  paying  tax  on  capital  gams  until 

the stock  is  sold.  The  bond  pays  an  interest  or  "coupon"  rate  of  15%,  and  the  bond 

investor  must  pay  tax  on  the  bond's  interest  in  the  year  it  is  earned. 

! The  major exception to  this rule occurs  in  futures  investing,  where  a  gain  is  treated  as  taxable  in  the 
year it  occurs regardless of whether  the investor  closes  the  position. 
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Suppose  you  invest  $5,000  for  five  years  and  are  in  a  28%  tax  bracket.  An  investment 

in the  bond  will  earn  an  after-tax  return  of  10.8%  per  year:  (1  -  tax  rate)  x  (rate  of 

return)  =  (1  -  .28)  X  15%  =  10.8%.  We  assume  for  simplicity  that  the  after-tax  interest 

is reinvested  in  GM  bonds  that  continue  to  yield  15%  before  taxes  throughout  the  five 

years.  The  after-tax  value  of  the  investment  fund  at  the  end  of  five  years  is 

$5,000  X  1.108s  =  $8,349.66 

For  the  stock,  the  dividend  yield  after  taxes  will  be  3.6%  [because  (I  -  .28)  x  5%  = 

3.6%],  and  we  assume  dividends  are  reinvested  in  GM  stock  that  continues  to  yield  5%  in 

dividends  and  10%  in  capital  gains  throughout  the  five  years.  Because  no  taxes  are  paid 

on the  capital  gain  until  the  fifth  year,  the  return  before  paying  the  capital  gains  tax  will 

be 

$5,000  X  [1  +  after-tax  dividend  +  capital  gains  rate]5 

= $5,000  X  (1  +  .036  +  .10)5 

= $5,000  X  (1.I36)5  =  $9,459.36 

In the  fifth  year,  the  capital  gain  is  equal  to  the  full  value  of  the  investment  less  the 

invested  funds,  which  include  the  original  principal  of  $5,000  plus  the  reinvested  after-

tax  dividends  (at  the  3.6%  rate) 

$9,459.36  -  5,000  x  (1.036)5  =  9,459.36  -  5,967.18  =  S3.492.18 

Taxes  due  are  .28  X  3,492.18  =  $977.81,  leaving  a  net  after-tax  value  of  $9,459.36  -

$977.81  =  $8,481.55.  This  is  $131.89  more  than  the  bond  investment  terminal  value. 

Deferral  of  the  capital  gains  tax  allows  the  investment  to  compound  at  a  faster  rate  until 

the  tax  is  actually  paid. 

The  more  an  investor's  total  return  is  in  the  form  of  price  appreciation,  the  greater  the 

value  of  the  tax-deferral  option. 

TAX-DEFERRED  RETIREMENT  PLANS  AND  THE  VALUE  OF  TAX  DEFERRAL  Recent 

years  have  seen  the  establishment  of  a  number  of  tax-deferred  retirement  plans,  where 

investors  can  choose  how  to  allocate  assets.  Individual  retirement  accounts  (IRAs)  are 

one  example.  In  all  these  plans,  neither  contributions  nor  earnings  are  subject  to  federal 

income  tax  until  the  individual  withdraws  them  as  benefits. 

Suppose  you  have  saved  $10,000  from  after-tax  wages  over  the  past  year.  You  are  in 

the  28%  tax  bracket  and  expect  to  remain  in  the  same  bracket  until  you  retire  in  20  years. 

For  simplicity,  we  assume  that  you  will  withdraw  the  entire  amount  on  retirement.  (If  you 

withdraw  the  retirement  funds  over  a  protracted  period,  then  the  tax-deferral  benefits  will 

be even  greater.)  Assume  that  the  annual,  before-tax  rate  of  return  on  savings  will  be  10% 

until  retirement. 

Case 1:  Without  any  tax  sheltering,  your  money  will  grow  at  an  after-tax  rate  of  (1  -

.28)  X  10%  =  7.2%.  Therefore,  the  terminal  value  of  the  $10,000  savings  will  be 

$10,000  X  (1.072)M  =  $40,169.43 

Case 2:  If  the  contribution  itself  is  not  sheltered,  but  income  on  it  is  tax  deferred,  the 

before-tax  terminal  value  will  be 

$10,000  X  (1  +  ,10)20  =  $67,275.00 

of which  all  but  the  original  investment  of  $10,000  is  taxable  income  at  28%.  The  after-

tax  terminal  value  in  this  case  will  be 

$67,275.00  -  .28  X  ($67,275.00  -  $10,000)  =  $51,238.00 
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The value  of  the  tax  deferral  of  income  is  the  difference  in  proceeds  between  Case  1  and 

Case 2:  $51,238.00  -  $40,169.43  =  $11,068.57.  Another  way  to  look  at  this  is  that  the 

deferral  of income  tax  produces  an  after-tax  rate  of  return  of  8.5%,  compared  with  7.2% 

without shelter. 

Case 3:  Suppose  contributions  also  are  tax  deferred,  as  they  still  are  for  some 

individuals'  contributions  to  retirement  plans.  A  contribution  of  $13,888.89  therefore 

reduces after-tax  income  by  only  $10,000,  because  $13,888.89  X  .72  =  $10,000. 

Therefore,  you can  actually  invest  $13,888.89  and  your  after-tax  income  will  fall  by  the 

same $10,000  without  shelter.  The  before-tax  terminal  value  is 

$13,888.89  X  (1.10)20  =  $93,437.51 

This entire  amount  is  subject  to  taxes,  however,  because  the  original  contribution  as  well 

as the interest  earnings  were  originally  sheltered  from  taxes.  Hence,  the  after-tax  terminal 

value becomes 

$93,437.51  X  .72  =  $67,275.00 

Thus,  the  net  benefit  to  sheltering  the  contribution  is  the  difference  between  Case  3  and 

Case 2  proceeds: 

$67,275.00  -  $51,238.00  =  $16,037 

and the  total  value  of  tax  deferral  equals  the  difference  between  Case  3  and  Case  1 

proceeds,  which  amounts  to  a  hefty  $27,105.57. 

Another  way  to  express  this  value  is  that  it  is  equivalent  to  an  after-tax  rate  of  10%, 

compared  to  the  7.2%  without  any  shelter. 

4. a.  How  would the benefits  of deferral  of income  and  contributions  to  an  IRA  change  if 

you were  in  the  33%  tax  bracket? 

b. How  would  the  benefits  change  if  you  plan  to  retire  in  10  years  ? 

4.6  MONITORING  AND  REVISING  INVESTMENT  PORTFOLIOS 

Choosing  the  investment  portfolio  requires  the  investor  to  set  objectives,  acknowledge 

constraints,  determine  asset-class  proportions,  and  perform  security  analysis.  Is  the 

process  ever  finished  and  behind  us?  By  the  time  we  have  completed  all  of  these  steps, 

many of the inputs  we have  used  will  be  out  of  date.  Moreover,  our  circumstances  as  well 

as our  objectives  change  over  time.  Therefore,  the  investment  process  requires  that  we 

continually  monitor  and  update  our  portfolios. 

Moreover,  even  if  our  circumstances  do  not  change,  our  portfolios  necessarily  will. 

For example,  suppose  you  currently  hold  1,000  shares  of  Exxon,  selling  at  $65  a  share 

and 1,000  shares  of  Microsoft,  selling  at  $80  a  share.  If  the  price  of  Exxon  falls  to  $50  a 

share, while  that  of  Microsoft  rises  to  $90  a  share,  the  fractions  of  your  portfolio 

allocated  to  each security  change  without  your  taking  any  direct  action.  The  value  of  your 

investment  in  Exxon  is  now  lower,  and  the  value  of  the  Microsoft  investment  is  higher. 

Unless  you  are  happy  with  this  reallocation  of  investment  proportions,  you  will  need  to 

take some  action  to  restore  the  portfolio  weights  to  desired  levels. 

Asset allocation  also  will  change  over  time,  as  the  investment  performance  of 

different  asset  classes  diverge.  If  the  stock  market  outperforms  the  bond  market,  the 

proportion  of  your  portfolio  invested  in  stocks  will  increase,  while  the  proportion 

invested  in  bonds  will  decrease.  If  you  are  uncomfortable  with  this  shift  in  the  asset  mix, 

you must  rebalance  the  portfolio  by  selling  some  of  the  stocks  and  purchasing  bonds. 

/ I  CONCEPT 

I CHECK 
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Therefore,  investing  is  a  dynamic  process,  meaning  that  you  must  continually  update 

and  reevaluate  your  decisions  over  time. 

SUMMARY 

• The  Association  for  Investment  Management  and  Research  developed  a  systematic  frame-
work  for  the  translation  of  investor  goals  to  investment  strategy.  Its  three  main  pans  are: 
objectives,  constraints,  and  policy.  Investor  objectives  include  the  return  requirement  and 
risk tolerance,  articulating  the  overriding  concern  of  investment  with  the  risk-return  trade-
off.  Investor  constraints  include  liquidity  requirements,  investment  horizon,  regulatory 
concerns,  tax  obligations,  and  unique  needs  of  various  investors.  Investment  policies 
specify  the  degree  of  involvement  in  market  timing,  asset  allocation,  and  security  selection 
decisions. 

• Major  institutional  investors  include  pension  funds,  life  insurance  companies,  nonlife 
insurance  companies,  banks,  and  endowment  funds.  For  individual  investors,  life-cycle 
concerns  are  the  most  important  factor  in  setting  objectives,  constraints,  and  policy. 

• Major  asset  classes  include:  cash  (money  market  assets),  fixed-income  securities  (bonds), 
stocks,  real  estate,  precious  metals,  and  collectibles.  Asset  allocation  refers  to  the  decision 
on the  investment  proportion  to  be  allocated  to  each  asset  class.  An  active  asset  allocation 
strategy  calls  for  the  production  of  frequent  market  forecasts  and  adjustment  of  asset 
allocation  according  to  these  forecasts. 

• Active  security  selection  requires  security  analysis  and  portfolio  choice.  Analysis  of 
individual  securities  is  required  to  choose  securities  making  up  a  coherent  portfolio  that 
will outperform  a  passive  benchmark. 

• Investors  have  four  important  tax-sheltering  options:  tax  deferral  through  the  timing  of  the 
realization  of  capital  gains  and  losses,  tax-deferred  retirement  plans,  tax-deferred  annuities 
(issued  by  insurance  companies),  and  tax-exempt  securities. 

• Perhaps  the  most  important  feature  of  the  investment  process  is  that  it  is  dynamic. 
Portfolios  must  be  continually  monitored  and  updated.  The  frequency  and  timing  of 
various  decisions  are  in  themselves  important  decisions.  Successful  investment  manage-
ment  requires  management  of  these  dynamic  aspects. 

KEY TERMS  asset  universe,  97  liquidity,  92  personal  trust,  89 

endowment  funds,  91  mutual  funds.  89 prudent  man  law,  92 
investment  horizon,  92 

PROBLEM SET  1.  Your  client  says,  "With  the  unrealized  gains  in  my  portfolio,  I  have  almost  saved 

О enough  money  for  my  daughter  to  go  to  college  in  eight  years,  but  educational  costs 
W keep  going  up."  Based  on  this  statement  alone,  which  one  of  the  following  appears 

to be  least  important  to  your  client's  investment  policy? 
a. Time  horizon. 
b. Purchasing  power  risk. 
c. Liquidity. 
d. Taxes. 

Q2. The  aspect  least  likely  to  be  included  in  the  portfolio  management  process  is 

a. Identifying  an  investor's  objectives,  constraints,  and  preferences. 
b. Organizing  the  management  process  itself. 
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c. Implementing  strategies  regarding  the  choice  of  assets  to  be  used. 

d. Monitoring  market  conditions,  relative  values,  and  investor  circumstances. 

3. A  clearly  written  investment  policy  statement  is  critical  for 

a. mutual  funds. 

b. individuals. 

c. pension  funds. 

d. all  investors. 

4. The  investment  policy  statement  of  an  institution  must  be  concerned  with  all  of  the 
following  except: 

a. its  obligations  to  its  clients. 

b. the  level  of  the  market. 

c. legal  regulations. 

d. taxation. 

5. You  are  a  portfolio  manager  and  senior  executive  vice  president  of  Advisory 

Securities  Selection,  Inc.  Your  firm  has  been  invited  to  meet  with  the  Trustees  of  the 

Wood Museum  Endowment  Funds.  Wood  Museum  is  a  privately  endowed  charita-

ble institution  that  is  dependent  on  the  investment  return  from  a  $25  million 

endowment  fund  to  balance  the  budget.  The  treasurer  of  the  museum  has  recently 

completed  the  budget  that  indicates  a  need  for  cash  flow  of  $3  million  in  1992,  $3.2 

million in  1993,  and  $3.5  million  in  1994  from  the  endowment  fund  to  balance  the 

budget in  those  years.  Currently,  the  entire  endowment  portfolio  is  invested  in 

Treasury  bills  and  money  market  funds  because  the  trustees  fear  a  financial  crisis. 

The trustees  do  not  anticipate  any  further  capital  contributions  to  the  fund. 

The trustees  are  all  successful  businesspeople,  and  they  have  been  critical  of  the 

fund's  previous  investment  advisors  because  they  did  not  follow  a  logical  decision-

making process.  In  fact,  several  previous  managers  have  been  dismissed  because  of 

their inability  to  communicate  with  the  trustees  and  their  preoccupation  with  the 

fund's  relative  performance  rather  than  the  cash  flow  needs. 

Advisory  Securities  Selection,  Inc.,  has  been  contacted  by  the  trustees  because  ot 

its reputation  for  understanding  and  relating  to  the  client's  needs.  The  trustees  have 

asked you,  as  a  prospective  portfolio  manager  for  the  Wood  Museum  Endowment 

Fund, to  prepare  a  written  report  in  response  to  the  following  questions.  Your  report 

will be  circulated  to  the  trustees  before  the  initial  interview  on  June  15,  1992. 

Explain in  detail  how  each  of  the  following  relates  to  the  determination  of  either 

investor  objectives  or investor  constraints  that  can  be  used  to  determine  the  portfolio 

policies  for  this  three-year  period  for  the  Wood  Museum  Endowment  Fund. 

a. Liquidity  requirements. 

b. Return  requirements. 

c. Risk  tolerance. 

d. Time  horizon. 

e- Tax  considerations. 

/� Regulatory  and  legal  considerations. 
g� Unique  needs  and  circumstances. 

6. Mrs.  Mary  Atkins,  age  66,  has  been  your  firm's  client  for  five  years,  since  the  death 

of her  husband.  Dr.  Charles  Atkins.  Dr.  Atkins  had  built  a  successful  newspaper 

business  that  he  sold  two  years  before  his  death  to  Merit  Enterprises,  a  publishing 

and broadcasting  conglomerate,  in  exchange  for  Merit  common  stock.  The  Atkinses 

have no  children,  and  their  wills  provide  that  upon  their  deaths  the  remaining  assets 

shall be used to create  a  fund  for  the benefit  of Good  Samaritan  Hospital,  to  be  called 

the Atkins  Endowment  Fund. 
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Good  Samaritan  is  a  180-bed,  not-for-profit  hospital  with  an  annual  operating 

budget  of  $12.5  million.  In  the  past,  the  hospital's  operating  revenues  have  often 

been  sufficient  to  meet  operating  expenses  and  occasionally  even  generate  a  small 

surplus.  In  recent  years,  however,  rising  costs  and  declining  occupancy  rates  have 

caused  Good  Samaritan  to  run  a  deficit.  The  operating  deficit  has  averaged  S300.000 

to $400,000  annually  over  the  last  several  years.  Existing  endowment  assets  (that  is. 

excluding  the  Atkins'  estate)  of  $7.5  million  currently  generate  approximately 

$375,000  of  annual  income,  up  from  less  than  $200,000  five  years  ago.  This 

increased  income  has  been  the  result  of  somewhat  higher  interest  rates,  as  well  as  a 

shift  in  asset  mix  toward  more  bonds.  To  offset  operating  deficits,  the  Good 

Samaritan  Board  of  Governors  has  determined  that  the  endowment's  current  income 

should  be  increased  to  approximately  6%  of  total  assets  (up  from  5%  currently).  The 

hospital  has  not  received  any  significant  additions  to  its  endowment  assets  in  the  past 

five years. 

Identify  and  describe  an  appropriate  set  of  investment  objectives  and  constraints 

for  the  Atkins  Endowment  Fund  to  be  created  after  Mrs.  Atkins's  death. 

7. Several  discussion  meetings  have  provided  the  following  information  about  one  of 

your  firm's  new  advisory  clients,  a  charitable  endowment  fund  recently  created  by 

means  of  a  one-time  $10  million  gift: 

Objectives 

Return requirement.  Planning  is  based  on  a  minimum  total  return  of  89c  per  year, 

including  an  initial  current  income  component  of  $500,000  (5%  on  beginning 

capital).  Realizing  this  current  income  target  is  the  endowment  fund's  primary  return 

goal.  (See  "unique  needs"  following.) 

Constraints 

Time horizon.  Perpetuity,  except  for  requirement  to  make  an  $8,500,000  cash 

distribution  on  June  30,  1998.  (See  "unique  needs.") 

Liquidity needs.  None  of  a  day-to-day  nature  until  1998.  Income  is  distributed 

annually  after  year-end.  (See  "unique  needs"  below.) 

Tax considerations.  None;  this  endowment  fund  is  exempt  from  taxes. 

Legal and  regulatory  considerations.  Minimal,  but  the  prudent  man  rule  applies  to 

all investment  actions. 

Unique needs,  circumstances,  and  preferences.  The  endowment  fund  must  pay  out 

to another  tax-exempt  entity  the  sum  of  $8,500,000  in  cash  on  June  30.  1998!  The 

assets  remaining  after  this  distribution  will  be  retained  by  the  fund  in  perpetuity.  The 

endowment  fund  has  adopted  a  "spending  rule"  requiring  a  first-year  current 

income  payout  of  $500,000;  thereafter,  the  annual  payout  is  to  rise  by  3%  in  real 

terms.  Until  1998,  annual  income  in  excess  of  that  required  by  the  spending  rule  is  to 

be reinvested.  After  1998,  the  spending  rate  will  be  reset  at  57c  of  the  then-existing 

capital. 

With  this  information  and  information  found  in  this  chapter,  do  the  following: 

a. Formulate  an  appropriate  investment  policy  statement  for  the  endowment 

fund. 

b. Identify  and  briefly  explain  three  major  ways  in  which  your  firm's  initial  asset 

allocation  decisions  for  the  endowment  fund  will  be  affected  by  the  circum-

stances  of  the  account. 

8. You  have  been  named  as  investment  advisor  to  a  foundation  established  by  Dr. 

Walter  Jones  with  an  original  contribution  consisting  entirely  of  the  common  stock 
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of Jomedco,  Inc.  Founded  by  Dr.  Jones,  Jomedco  manufactures  and  markets  medical 

devices  invented  by  the  doctor  and  collects  royalties  on  other  patented  innovations. 

All of  the  shares  that  made  up  the  initial  contribution  to  the  foundation  were  sold 

at a  public  offering  of Jomedco  common  stock,  and  the  $5  million  proceeds  will  be 

delivered  to  the  foundation  within  the  next  week.  At  the  same  time,  Mrs.  Jones  will 

receive  $5  million  in  proceeds  from  the  sale  of  her  stock  in  Jomedco. 

Dr. Jones's  purpose  in  establishing  the  Jones  Foundation  was  to  "offset  the  effect 

of inflation  on medical  school  tuition  for  the  maximum  number  of  worthy  students." 

You are  preparing  for  a  meeting  with  the  foundation  trustees  to  discuss  invest-

ment policy  and  asset  allocation. 

a. Define  and  give  examples  that  show  the  differences  between  an  investment 

objective,  an  investment  constraint,  and  investment  policy. 

b. Identify  and  describe  an  appropriate  set  of  investment  objectives  and  invest-

ment constraints  for  the  Jones  Foundation. 

c. Based  on  the  investment  objectives  and  investment  constraints  identified  in 

part b,  prepare  a  comprehensive  investment  policy  statement  for  the  Jones 

Foundation  to  be  recommended  for  adoption  by  the  trustees. 

9. You  are  P.  J.  Water,  CFA,  a  managing  partner  of  a  prestigious  investment  counsel-

ing firm  that  specialized  in  individual  rather  than  institutional  accounts.  The  firm  has 

developed  a  national  reputation  for  its  ability  to  blend  modern  portfolio  theory  and 

traditional  portfolio  methods.  You  have  written  a  number  of  articles  on  portfolio 

management.  You  are  an  authority  on  the  subject  of  establishing  investment  policies 

and programs  for  individual  clients,  tailored  to  their  particular  circumstances  and 

needs. 

Dr. and  Mrs.  A.  J.  Mason  have  been  referred  to  your  firm  and  to  you  iri  particular. 

At your  first  meeting  on  June  2,  1992,  Dr.  Mason  explained  that  he  is  an  electrical 

engineer  and  long-time  professor  at  the  Essex  Institute.  He  is  also  an  inventor  and, 

after  30  years  of  teaching,  the  rights  to  one  of  his  patented  inventions,  the  "inverse 

thermothrocle  valve,"  have  just  been  acquired  by  a  new  electronics  company,  ACS, 

Inc. 

In anticipation  of  the  potential  value  of  his  invention.  Dr.  Mason  had  followed  his 

accountant's  advice  and  established  a  private  corporation,  wholly  owned  by  the 

Masons,  to  hold  the  title  to  the  "inverse  thermothrocle  valve"  patent.  It  was  this 

corporation  that  ACS  acquired  from  the  Masons  for  $1  million  in  cash,  payable  at 

the closing  on  June  7,  1992.  In  addition,  ACS  has  agreed  to  pay  royalties  to  Dr. 

Mason  or  his  heirs,  based  on  its  sales  of  systems  that  utilize  the  "inverse  thermo-

throcle  valve." 

Since  ACS  has  no  operating  record,  it  is  difficult  for  either  the  company  or  Dr. 

Mason  to  forecast  future  sales  and  royalties.  While  all  parties  are  optimistic  about 

prospects  for  success,  they  are  also  mindful  of  the  risks  associated  with  any  new 

firm, especially  those  exposed  to  the  technological  obsolescence  of  the  electronics 

industry.  The  management  of  ACS  has  indicated  to  Dr.  Mason  that  he  might  expect 

royalties  of  as  much  as  $100,000  in  the  first  year  of  production  and  maximum 

royalties  of  as  much  as  $500,000  annually  thereafter. 

During  your  counseling  meeting.  Mrs.  Mason  expressed  concern  for  the  proper 

investment  of  the  $1,000,000  initial  payment.  She  pointed  out  that  Dr.  Mason  has 

invested  all  of  their  savings  in  his  inventions.  Thus,  they  will  have  only  their  Social 

Security  retirement  benefits  and  a  small  pension  from  the  Essex  Institute  to  provide 

for  their  retirement.  Dr.  Mason  will  be  65  in  1996.  His  salary  from  the  Essex 
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Institute  is  $55,000  per  year.  Additionally,  he  expects  to  continue  earning 

$10,000-525,000  annually  from  consulting  and  speaking  engagements. 

The  Masons  have  two  daughters  and  a  son.  all  of  whom  are  married  and  have 

families  of  their  own.  Dr.  and  Mrs.  Mason  are  interested  in  helping  with  the 

education  of  their  grandchildren  and  have  provided  in  their  wills  for  their  estate  to  be 

divided  among  their  children  and  grandchildren. 

In the  event  that  the  royalty  payments  from  ACS  meet  the  projections  cited  above, 

Mrs.  Mason  is  interested  in  providing  a  scholarship  fund  in  the  name  of  Dr.  Mason 

for  the  benefit  of  enterprising  young  engineers  attending  the  Essex  Institute.  The 

scholarship  fund  ranks  third  behind  the  provision  for  the  Masons'  retirement  and  for 

the  education  of  their  grandchildren. 

In your  discussions  with  Dr.  and  Mrs.  Mason,  you  have  stressed  the  importance  of 

identifying  investment  objectives  and  constraints  and  having  an  appropriate  invest-

ment  policy.  Identify  and  describe  an  appropriate  set  of  investment  objectives  and 

investment  constraints  for  Dr.  and  Mrs.  Mason,  and  prepare  a  comprehensive 

investment  policy  statement  based  on  these  investment  objectives  and  constraints. 

10.  You  are  being  interviewed  for  a  job  as  a  portfolio  manager  at  an  investment 

counseling  partnership.  As  part  of  the  interview,  you  are  asked  to  demonstrate  your 

ability  to  develop  investment  portfolio  policy  statements  for  the  clients  listed  below: 

a. Pension  fund  that  is  described  as  a  mature  defined  benefit  plan;  with  the  work 

force  having  an  average  age  of  54;  no  unfunded  pension  liabilities:  and  wage  cost 

increases  forecast  at  9%  annually. 

b. University  endowment  fund  that  is  described  as  conservative;  with  investment 

returns  being  utilized  along  with  gifts  and  donations  received  to  meet  current 

expenses,  the  spending  rate  is  5%  per  year;  and  inflation  in  costs  is  expected  at 

8% annually. 

c. Life  insurance  company  that  is  described  as  specializing  in  annuities;  policy 

premium  rates  are  based  on  a  minimum  annual  accumulation  rate  of  14%  in  the 

first  year  of  the  policy  and  a  10%  minimum  annual  accumulation  rate  in  the  next 

five years. 

List  and  discuss  separately  for  each client  described  above  the  objectives  and  constraints 

that  will  determine  the  portfolio  policy  you  would  recommend  for  that  client. 

/ SOLUTIONS  TO 

CONCEPT 

CHECKS 

OBJECTIVES 

1. A  convenient  and  effective  way  to  organize  the  answer  to  this  question  is  to  cast  it  in  the 

context  of  the  investment  policy  statement  framework. 

RISK Endowment  funds  have  no  "safety  nets"  such  as  pension  funds  enjoy  in  the 

event  of  difficulty,  either  in  the  form  of  corporate  assets  to  fall  back  on  or  a  call  on  public 

(PBGC)  assistance.  Moreover,  endowment  fund  cash  flows  may  be  highly  erratic  due  to 

the  uncertain  timing  of  income  from  gifts  and/or  bequests,  while  pension  fund  cash  Hows 

tend  to  be  very  predictable  and  steady.  These  differences  suggest  the  typical  endowment 

fund  will  adopt  a  more  conservative  risk-bearing  posture  than  will  the  typical  pension 

fund,  both  as  to  asset-class  exposures  and  to  the  type  of  security  content  of  such 

exposures. 

RETURN Because  investment-related  spending  is  usually  limited  to  "yield,"  endow-

ment  funds  often  focus  their  return  goals  on  the  matter  of  current  spendable  income; 

pension  funds,  on  the  other  hand,  tend  to  adopt  total  return  approaches,  at  least  until  a 

plan  matures.  Although  inflation  protection  is  of  great  importance  to  both  types  of  funds. 



108  PART  1 I ELEMENTS  OF  INVESTMENTS 

endowment  funds  appear  to  be  less  concerned  with  real  return  production  than  are 

pension  funds  perhaps  because  of  their  frequent  emphasis  on  "income  now"  in  setting 

return  goals. 

TIME HORIZON Although,  theoretically,  an  endowment  fund  is  a  perpetuity  while  a 

pension  fund  may  well  have  a  finite  life  span  and,  therefore,  an  endowment  fund  should 

operate  with  a  very  long-term  view  of  investment,  such  funds  in  practice  tend  to  adopt 

shorter  horizons  than  are  typical  of  pension  funds  (just  as  they  typically  assume  less  risk). 

Their  tendency  to  emphasize  income  production  in  the  near  term  is  the  probable  reason 

for this  common  occurrence. 

LIQUIDITY Endowment  funds,  particularly  those  that  use  gifts  and  bequests  to  supple-

ment their  investment  income,  often  have  fairly  large  liquidity  reserves�both  to  protect 

against  fluctuations  in  their  cash  flows  and  reflecting  their  generally  conservative 

outlooks�while,  except  for  very  mature  plans,  pension  funds  tend  to  require  minimum 

liquidity  reserves.  Endowment  funds  also  frequently  maintain  substantial  liquid  holdings 

to provide  for  known  future  cash  payout  requirements,  such  as  for  new  buildings. 

TAXES Here,  although  differing  in detail,  the  situation  of  the  two  forms  of  institutions 

are very  much  the  same.  In  the  United  States,  tax  considerations  are  normally  of  minimal 

importance  to  either. 

REGULATORY/LFGAL Endowment  fund  investment  is  carried  on  under  state  gover-

nance,  while  pension  fund  investment,  in  the  United  States,  is  carried  under  federal  law, 

specifically  under  ERISA.  The  difference  is significant.  Endowment  funds  operate  under 

the prudent  man  rule,  where  each  investment  must  be  judged  on  its  own  merits  apart  from 

any other  portfolio  holdings,  while  pension  plans  operate  under  a  broader  context  for 

investment�each  security  being  judged  in  terms  of  the  portfolio  as  a  whole�and  an 

ERISA-mandated  diversification  requirement  that  often  leads  to  wider  asset-class  expo-

sures.  In  a  pragmatic  sense,  the  prudent  man  rule  is  aimed  at  risk  reduction,  while  the 

prudent  expert  provision  of  ERISA  is  aimed  at  risk  management. 

UNIQUE CIRCUMSTANCES Endowment  funds  often  are  faced  with  unique  situations 

that infrequently  affect  pension  fund  management,  including  the  scrutiny  of  such  special-

interest  groups  as  trustees,  alumni,  faculty,  student  organizations,  local  community 

pressure  groups,  etc.,  each  with  separate  and  often  incompatible  complaints  and  goals 

that may  need  to  be  accommodated  in  policy  setting  and/or  in  investment  content. 

Similarly,  endowment  funds  are  often  subjected  to  severe  "social  pressures"  that,  as  in 

the case  of  South  Africa  divestment,  can  have  an  important  investment  impact  by 

restricting  the  available  universe  of  investment  securities,  mandating  participation  or 

nonparticipation  in  certain  industries,  sectors,  or  countries,  or  otherwise  changing  invest-

ment  action  from  what  it  would  otherwise  have  been.  In  pension  fund  investment,  ERISA 

requires  that  no  other  interests  be  put  ahead  of  the  interests  of  the  beneficiaries  in 

determining  investment  actions. 

2. Identify  the  elements  that  are  life-cycle  driven  in  the  two  schemes  of  objectives  and 
constraints. 

3. a.  Policy,  asset  allocation. 

b. Constraint,  regulation. 

c. Objective,  return  requirement. 
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d. Constraint,  horizon. 

e. Policy,  market  timing. 

/.  Constraint,  taxes. 

g. Objectives,  risk  tolerance. 

A. Constraint,  liquidity. 

4. a.  Without  any  tax  sheltering,  the  terminal  value  of  the  $10,000  savings  will  be 

$10,000  X  [1  +  (1  -  .33).  10P  =  $36,583.76 

When  the  contribution  itself  is  not  sheltered,  but  income  on  it  is  tax  deferred,  the 

before-tax  terminal  value  will  be  as  before 

$10,000  X  (1  +  ,10)20  =  $67,275.00 

of which  all  but  $10,000  is  taxable  at  33%.  The  after-tax  terminal  value  in  this  case 

will  be:  $67,275  -  .33(67,275  -  10,000)  =  $48,374.25.  The  value  of  tax  defen-al  of 

income  is:  $48,374.25  -  36,583.76  =  $11,790.49. 

When  the  contribution  tax  is  deferred,  the  before-tax  contribution  with  an  after-tax 

value  of  $10,000  is  $10,000/.67  =  $14,925.37.  The  terminal  value  will  be 

$14,925.37(1  +  ,10)20  (1  -  .33)  =  $67,275.00 

and the  value  of  the  tax  deferral  of  the  contribution  is:  $67,275.00  -  48,374.25  = 

$18,900.75. 

b. When  retiring  in  10  years,  the  unsheltered  terminal  value  is  $19,126.88.  When  income 

is sheltered  (tax  deferred),  the  after-tax  terminal  value  is  $20,678.07.  When  contribu-

tion  is  sheltered,  too,  the  after-tax  terminal  value  will  be  $25,937.42. 
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RISK  AND  RETURN: 

PAST  AND  PROLOGUE 

AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

� Use  data  on  the  past  performance  of  stocks  and  bonds  to  characterize  the  risk 

and  return  features  of  these  investments. 

� Determine  the  expected  return  and  risk  of  portfolios  that  are  constructed  by 

combining  risky  assets  with  risk-free  investments  in  Treasury  bills. 

� Evaluate  the  performance  of  a  passive  strategy. 

What  constitutes  a  satisfactory  investment  portfolio?  Not  so  long  ago,  a  reasonable 

answer  would  have  been  a  bank  savings  account  (a  risk-free  asset)  plus  a  risky  portfolio 

of U.S.  stocks.  Nowadays,  investors  have  access  to  a  vastly  wider  array  of  assets  and  may 

contemplate  complex  portfolio  strategies  that  may  include  foreign  stocks  and  bonds,  real 

estate,  precious  metals,  and  collectibles.  Even  more  complex  strategies  may  include 

futures  and  options  to  insure  portfolios  against  unacceptable  losses.  How  might  such 

portfolios  be  constructed? 

Clearly,  every  individual  security  must  be  judged  on  its  contributions  to  both  the 

expected  return  and  the  risk  of  the  entire  portfolio.  But  these  contributions  must  be 

evaluated  in  the  context  of  the  expected  performance  of  the  overall  portfolio.  To  guide  us 

in forming  reasonable  expectations  for  portfolio  performance,  we  will  start  this  chapter 

with  an  examination  of  the  historical  characteristics  of  several  broadly  diversified 

investment  portfolios.  In  doing  so,  we  use  a  risk-free  portfolio  of  Treasury  bills  as  a 

benchmark  to  evaluate  the  historical  performance  of  diversified  stock  and  bond  port-

folios. 

We  then  proceed  to  consider  the  trade-offs  investors  face  when  they  practice  the 

simplest  form  of  risk  control:  choosing  the  fraction  of  the  portfolio  invested  in  virtually 

risk-free  money  market  securities  versus  risky  securities  such  as  stocks.  We  show  how  to 

calculate  the  performance  one  may  reasonably  expect  from  various  allocations  between  a 

risk-free asset  and  a  risky  portfolio  and  discuss  the  considerations  that  determine  the  mix 
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that would  best  suit  different  investors.  With  this  background,  we  can  evaluate  a  passive 

strategy  that  will  serve  as  a  benchmark  for  the  active  strategies  considered  in  the  next 

chapter. 

5.1  RISK  AND  RISK  PREMIUMS 

holding-period  return 

Rate  of  return  over  a 

given  investment  penod. 

Security  risk  means  uncertainty  about  future  rates  of  return.  Investors  measure  their 

success  by  computing  the  rate  at  which  their  funds  have  grown  during  the  investment 

period.  The  total  holding-period  return  (HPR)  of  a  share  of  stock  depends  on  the 

increase  (or  decrease)  in  the  price  of  the  share  over  the  investment  period  as  well  as  on 

any dividend  income  the  share  has  provided.  The  rate  of  return  is  defined  as  dollars 

earned  over  the  investment  period  (price  appreciation  as  well  as  dividends)  per  dollar 

invested. 

HPR = 
Ending  price  -  Beginning  price  +  Cash  dividend 

Beginning  price 

This  definition  of  the  HPR  assumes  that  the  dividend  is  paid  at  the  end  of  the  holding 

period.  To  the  extent  that  dividends  are  received  earlier,  the  definition  ignores  reinvest-

ment income  between  the  receipt  of  the  dividend  and  the  end  of  the  holding  period. 

Recall  also  that  the  percentage  return  from  dividends  is  called  the  dividend  yield,  and  so 

the dividend  yield  plus  the  capital  gains  yield  equals  the  HPR. 

While  we  are  assuming  for  now  that  the  investor  is  holding  stocks  and  receiving 

dividend  income,  the  definition  of  holding  period  return  is  easy  to  modify  for  other  types 

of investments.  For  example,  the  HPR  on  a  bond  would  be  calculated  using  the  same 

formula,  except  that  the  bond's  interest  or  coupon  payments  would  take  the  place  of  the 

stock's  dividend  payments. 

EXAMPLE  5.1:  HOLDING  PERIOD  RETURN 

Suppose you are  considering  investing  some  of your  money,  now  all  invested  in  a  bank 

account, in  a  stock-market  index  fund.  The  price  of  a  share  in  the  fund  is  currently 

$100, and your  time  horizon  is  one  year.  You  expect  the  cash  dividend  during  the  year 

to be  $4,  so  your  expected  dividend  yield  is  4%. 

Your expected  HPR  will  depend  on  the  price  you  expect  to  prevail  one  year  from 

now. Suppose  your  best  guess  is  that  it  will  be  $110  per  share.  Then  your  capital  gain 

will be  $10,  so  your  capital  gains  yield  is  S10/S100  =  .10,  or  10%.  The  total  holding 

penod  rate  of return  is  the  sum of  the  dividend  yield  plus  the  capital  gain  yield,  4%  + 

10% =  14%. 

HPR = $110  -  $100  +  $4 

$100 = .14  or 

There  is  considerable  uncertainty  about  the  price  of  a  share  a  year  from  now,  however, 

so you  cannot  be  sure  about  your  eventual  HPR.  Still,  we  can  try  to  quantify  our  beliefs 

about  the  state  of  the  economy  and  the  stock  market.  Suppose  we  envision  three  possible 

scenarios  with  probabilities  as  presented  in  Table  5.1. 

How can  we  evaluate  this  probability  distribution?  Throughout  this  book,  we  will 

characterize  probability  distributions  of  rates  of  return  in  terms  of  their  expected  or  mean 

return,  £(r),  and  their  standard  deviation,  ст. The  expected  rate  of  return  is  a  probability-
weighted  average  of  the  rates  of  return  in  all  scenarios.  Calling  p(s)  the  probability  of 
each scenario  and  r(s)  the  HPR  in  each  scenario,  where  scenarios  are  labeled  or 
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TABLE  5.1 

PROBABILITY 

DISTRIBUTION  OF 

HPR  ON  THE 

STOCK  MARKET 

State  ot  the 
Economy 

Boom 

Normal  growth 
Recession 

Probability 

Ending 
Price 

.25 

.50 

.25 

S140 
110 

80 

44% 
14 

-16 

"indexed"  by  the  variable  s,  we  may  write  the  expected  return  as 

E(r) = 2  p(s)r(s)  (5.1) 
5 

The  standard  deviation  of  the  rate  of  return  (a)  is  a  measure  of  risk.  It  is  defined  as  the 
square  root  of  the  variance,  which  in  turn  is  defined  as  the  expected  value  of  the  squared 
deviations  from  the  expected  return.  The  higher  the  volatility  in  outcomes,  the  higher  the 
average  value  of  these  squared  deviations.  Therefore,  variance  and  standard  deviation 
measure  the  uncertainty  of  outcomes.  Symbolically 

a
2
 =  I  p(s)  MS)  -  E(R)]2  (5.2) 

s 

EXAMPLE  5.2:  EXPECTED  RETURN  AND  STANDARD  DEVIATION 

Applying  equation  5.1  to  the  data  in  Table  5.1,  we  find  that  the  expected  rate  of  return 
on the  stock  index  fund  is 

E(r) =  .25  X  44%  +  .50  X  14%  +  .25  x  (-16%)  =  14% 

We use  Equation  5.2  to  find  the  variance.  First  we  take  the  difference  between  the 
holding  period  return  in  each  scenario  and  the  mean  return,  then  we  square  that 
difference,  and  finally  we  multiply  by  the  probability  of  each  scenario  to  find  the 
average  of  the  squared  deviations.  The  result  is 

<x2 =  .25(44  -  14)2  +  .50(14  -  14)2  +  ,25(-16  -  14)2  =  450 

and so  the  standard  deviation  is 

a =  V450"=  21.21% 

Clearly,  what  would  trouble  potential  investors  in  the  index  fund  is  the  downside  risk 
of a  —16%  rate  of  return,  not  the  upside  potential  of  a  44%  rate  of  return.  The  standard 
deviation  of  the  rate  of  return  does  not  distinguish  between  these  two;  it  treats  both  as 
deviations  from  the  mean.  As  long  as  the  probability  distribution  is  more  or  less 
symmetric  about  the  mean,  however,  о  is  an  adequate  measure  of  risk.  In  the  special  case 
where  we  can  assume  that  the  probability  distribution  is  normal—represented  by  the 
well-known  bell-shaped  curve—E(r)  and  cr  are  perfectly  adequate  to  characterize  the 
distribution. 

How  much,  if  anything,  should  you  invest  in  such  an  index  stock  fund?  First,  you  must 
ask  how  much  of  an  expected  reward  is  offered  to  compensate  for  the  risk  involved  in 
investing  money  in  stocks. 

We  measure  the  "reward"  as  the  difference  between  the  expected  HPR  on  the  index 
risk-tree  rate  stock  fund  and  the  risk-free  rate,  that  is,  the  rate  you  can  earn  by  leaving  money  in  risk-
The interest  rate  that  free  assets  such  as  T-bills,  money  market  funds,  or  the  bank.  We  call  this  difference  the 
«m be  earned  with  cer-  rjsk  premium  on  common  stocks.  For  example,  if  the  risk-free  rate  in  the  example  is  6% 



114  PART  II  I  PORTTOLIO  THEORY 

per year,  and  the  expected  index  fund  return  is  14%.  then  the  risk  premium  on  stocks  is 

8% per  year. 

The degree  to  which  investors  are  willing  to  commit  funds  to  stocks  depends  on  risk 

aversion.  It  seems  obvious  that  investors  are  risk  averse  in  the  sense  that,  if  the  risk 

premium  were  zero,  people  would  not  be  willing  to  invest  any  money  in  stocks.  In  theory 

then,  there  must  always  be  a  positive  risk  premium  on  stocks  in  order  to  induce  risk-

averse  investors  to  hold  the  existing  supply  of  stocks  instead  of  placing  all  their  money  in 

risk-free assets. 

In fact,  the  risk  premium  is  what  distinguishes  gambling  from  speculation.  Investors 

who are  willing  to  take  on  risk  because  they  expect  to  earn  a  risk  premium  are 

speculating.  Speculation  is  undertaken  despite  the  risk  because  the  speculator  sees  a 

favorable  risk-return  trade-off.  In  contrast,  gambling  is  the  assumption  of  risk  for  no 

purpose  beyond  the  enjoyment  of  the  risk  itself.  Gamblers  take  on  risk  even  without  the 

prospect  of  a  risk  premium.1 

Although  our  simple  scenario  analysis  illustrates  the  concepts  behind  the  quantifica-

tion of  risk  and  return,  you  still  may  wonder  how  to  get  a  more  realistic  estimate  of  the 

expected  return  and  volatility  of  common  stocks  and  other  types  of  securities.  Here 

history  has  insights  to  offer. 

1. A  share  of  stock  of  A-Star  Inc.  is  now  selling  for  $23.50.  A  financial  analyst 

CHECK summarizes  the  uncertainty  about  the  rate  of  return  on  the  stock  by  specifying  three 

possible  scenarios: 

Business End-of-Year Annual 

Conditions Probability Price Dividend 

High  growth 35 S35 S4.40 

Normal  growth .30 27 4.00 

No  growth .35 15 4.00 

What  are  the  expected  holding  period  returns  for  a one-year  investment  in  the  stock 

of A-Star  Inc.  for  each  of  the  three  business  conditions?  Calculate  the  expected 

return  and  standard  deviation  of  the  HPR. 

5.2  THE  HISTORICAL  RECORD 

BILLS, BONDS, The  record  of  past  rates  of  return  is  one  possible  source  of  information  about  risk 

AND STOCKS, premiums  and  standard  deviations.  We  can  estimate  the  historical  risk  premium  by  taking 

1926-1993  an  average  of  the  past  differences  between  the  HPRs  on  an  asset  class  and  the  risk-free 

rate.  Table  5.2  presents  the  annual  HPRs  on  three  asset  classes  for  the  period  1926-1993. 

The  fourth  column  shows  the  one-year  HPR  on  a  policy  of  "rolling  over"  30-day 

Treasury  bills  as  they  mature.  Because  T-bill  rates  can  change  from  month  to  month,  the 

total  rate  of return  on  T-bills  is  riskless  only  for  30-day  holding  periods.  The  third  column 

presents  the  annual  HPR  an  investor  would  have  earned  by  investing  in  U.S.  Treasury 

bonds  with  20-year  maturities.  The  second  column  is  the  HPR  on  the  Standard  &  Poor's 

risk  premium 

An  expected  return  in 

excess.ot  that  on  nsk-

tree  securities. 

risk  aversion 

A nsk-averse  investor 

will  consider  nsky  portfo-

lios  only  il  they  offer  a 

risk premium. 

/ I  CONCEPT 

1 Sometimes  a  gamble  might  seem  like  speculation  to  the  participants.  If  two  investors  have  different 

views  about  the  future,  they  might  take  opposite  positions  in  a  security,  and  both  may  have  an  expecta-

tion  of  earning  a  positive  risk  premium.  In  such  cases,  only  one  party  can,  in  fact,  be  correct. 
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Composite  Index  of  common  stocks,  the  value-weighted  stock  portfolio  of  500  of  the 
largest  corporations  in  the  United  States.  Finally,  the  last  column  gives  the  annual 
inflation  rate  as  measured  by  the  rate  of  change  in  the  Consumer  Price  Index. 

At the  bottom  of  each  column,  are  four  descriptive  statistics.  The  first  is  the  arithmetic 
mean  or  average  HPR.  For  bills,  it  is  3.73%;  for  bonds,  5.35%;  and  for  common  stock, 
12.31%.  These  numbers  imply  an  average  risk  premium  of  1.62%  per  year  on  bonds  and 
8.58%  on  stocks.  (The  average  risk  premium  is  the  average  HPR  less  the  average  risk-
free  rate  of  3.73  percent.) 

The  second  statistic  reported  at  the  bottom  of  Table  5.2  is  the  standard  deviation.  The 
higher  the  standard  deviation,  the  higher  the  variability  of  the  HPR. 

This  standard  deviation  is  based  on  historical  data  rather  than  forecasts  of  future 

scenarios  as  in  Equation  5.2.  The  formula  for  historical  variance,  however,  is  similar  to 
Equation  5.2. 

л -  1  <=  I 
I -  ?>2 

(5.3) 

Here,  each  year's  outcome  (r,)  is  taken  as  a  possible  scenario.  (We  multiply  by  n/(n  —  1) 
to eliminate  statistical  bias  in  the  estimate  of  variance.)  Deviations  are  simply  taken  from 
the  historical  average,  r,  instead  of  the  expected  value  E(r).  Each  historical  outcome  is 
taken  as  equally  likely  and  given  a  "probability"  of  1  In. 

EXAMPLE  5.3:  HISTORICAL  MEANS  AND  STANDARD  DEVIATIONS 

To illustrate  how  to  calculate  the  mean  returns  and  standard  deviations  from  historical 
data,  let's  compute  these  statistics  for  the  returns  on  the  S&P  500  portfolio  using  the 
five years  of  data  in  Table  5.2  from  1988-1992.  The  average  return  is  16.7%, 
computed  by  dividing  the  sum  of  column  (1),  below,  by  the  number  of  observations.  In 
column  (2),  we  take  the  deviation  of  each  year's  return  from  the  16.77c  average  return. 
In column  (3),  we  calculate  the  squared  deviation.  The  variance  is  the  average  squared 
deviation  multiplied  by  5/(5  -  1)  =  5/4.  The  standard  deviation  is  the  square  root  of 
the variance. 

(1) (2) (3) 
Deviation  from 

Rate Average Squared 
Year of  Return Return Deviation 

1988 16.8 0.1 .0 
1989 31.5 14.8 219.0 
1990 -3.2 -19.9 396.0 
1991 30.6 13.9 193.2 
1992 7.7 -9.0 81.0 

Total 83.4 889.2 

Average  rate  of  return  =  83.4/5  =  16.7 

Variance  =  |  x  =  222.3 

Standard  deviation  =  V222.3  =  14.9% 



116  PART  II  1  PORTFOLIO  THF.ORY 

TABLE  s.2  I 
Long-Term 

RATES  OK  RETURN,  Stocks  Government  Treasury  Inflation  % 

1926-1993  Date  %  Bonds  %  Bills  %  (CPI) 

1926 11.62% 7.77% 3.27% -1.49% 

1927 37.49 8.93 3.12 -2.08 

1928 43.61 0.10 3.24 -0.97 

1929 -8.42 3.42 4.75 0.19 

1930 -24.90 4.66 2.41 -6.03 

1931 -43.34 -5.31 1.07 -9.52 

1932 -8.19 16.84 0.96 -10.30 

1933 53.99 -0.08 0.30 0.51 

1934 -1.44 10.02 0.16 2.03 

1935 47  67 4.98 0.17 2.99 

1936 33.92 7.51 0.18 1.21 

1937 -35.03 0.23 0.31 3.10 

1938 31.12 5.53 -0.02 -2.78 

1939 -0.41 5.94 0.02 -0.48 

1940 -9.78 6.09 0.00 0.96 

1941 -11.59 0.93 0.06 9.72 

1942 20.34 3.22 0.27 9.29 

1943 25.90 2.08 0.35 3.16 

1944 19.75 2.81 0.33 2.11 

1945 36.44 10.73 0.33 2.25 

1946 -8.07 -0.10 0.35 18.17 

1947 5.71 -2.63 0.50 9.01 

1948 5.50 3.40 0.81 2.71 

1949 18.79 6.45 1.10 -1.80 

1950 31.71 0.06 1.20 B.79 

1951 24.02 -3.94 1.49 5.37 

1952 18.37 1.16 1.66 с- 43 

1953 -0.99 3.63 1.82 0.S3 

1954 52.62 7.19 0.86 -0.50 

1955 31.56 -1.30 1.57 0.37 

1956 6.56 -5.59 2.46 2.66 

1957 -10.78 7.45 3.14 3 02 

1958 43.36 -6.10 1.54 1.76 

1959 11.96 -2.26 2.95 1.50 

1960 - 0.47 13.78 2.66 1.48 

1961 26.89 0.97 2.13 0.67 

Figure  5.1  gives  a graphic  representation  of  the  relative  variabilities  of  the  annual  HPR 
for  the  three  different  asset  classes.  We  have  plotted  the  three  time  series  on  the  same  set 
of axes,  each  in  a  different  color.  The  graph  shows  very  clearly  that  the  annual  HPR  on 
stocks  is  the  most  variable  series.  The  standard  deviation  of  stock  returns  has  been  20.5% 
compared  to  8.7%  for  bonds  and  3.3%  for  bills.  Here  is  evidence  of  the  risk-return  trade-
off that  characterizes  security  markets:  The  markets  with  the  highest  average  returns  are 
also  the  most  volatile. 

The other  summary  measures  at  the  end  of  Table  5.2  show  the  highest  and  lowest 
annual  HPR  (the  range)  for  each  asset  over  the  68-year  period.  The  extent  of  this  range  is 
another  measure  of  the  relative  riskiness  of  each  asset  class.  It,  too,  confirms  the  ranking 
of stocks  as  the  most  risky  and  bills  as  the  least  risky  of  the  three  asset  classes. 

An all-stock  portfolio  with  a  standard  deviation  of  20.5%  would  represent  a  very 
volatile  investment.  For  example,  if  stock  returns  are  normally  distributed  with  a  standard 
deviation  of  20.5%  and  an  expected  rate  of  return  of  12.3%  (the  historical  average),  then 
in roughly  one  year  out  of  three,  returns  will  be  less  than  -8.2%  (12.3  -  20.5)  or  greater 
than 32.8%  (12.3  +  20.5). 
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TABLE  5.2 

(CONCLUDED) 

�ate 

Stocks 

% 

Long-Term 

Government 

Bonds  % 

Treasury 

Bills  % 

Inflation  % 

(CPI) 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

Average 

Standard  deviation 

Maximum 

Minimum 

-8.73% 

22.80 

16.48 

12.45 

-10.06 
23.98 

11.06 

-8.50 

4.01 

14.31 

18.98 

-14.66 

-26.47 

37.20 

23.84 

-7.18 

6.56 

18.44 

32.42 

-4.91 

21.41 

22.51 

6.27 

32.16 

18.47 

5.23 

16.81 

31.49 

-3.17 

30.55 

7.67 

9.99 

12.31 

20.46 

53.99 

-43.34 

6.89% 

1.21 

3.51 

0.71 

3.65 

-9.19 

-0.26 

-5.08 

12.10 

13.23 

5.68 

-1.11 

4.35 

9.19 

16.75 

-0.67 

-1.16 

-1.22 

-3.95 

1.85 

40.35 

0.68 

15.43 

30.97 

24.44 

-2.69 

9.67 

18.11 

6.18 

19.30 

8.05 

18.24 

5.35 

8.67 

40.35 

-9.19 

2.73% 

3.12 

3.54 

3.93 

4.76 

4.21 

5.21 

6.58 

6.53 

4.39 

3.84 

6.93 

8.00 

5.80 

5.08 

5.12 

7.18 

10.38 

11.24 

14.71 

10.54 

B.80 

9.85 

7.72 

6.16 

5.47 

6.35 

8.37 

7.81 

5.60 

3.51 

2.90 

3.73 

3.32 

14.71 

-0.02 

1.22% 

1.65 

1.19 

1.92 

3.35 

3.04 

4.72 

6.11 

5.49 

3.36 

3.41 

8.80 

12.20 

7.01 

4.81 

6.77 

9.03 

13.31 

12.40 

8.94 

3.87 

3.80 

3.95 

3.77 

1.13 

4.41 

4.42 

4.65 

6.11 

3.06 

2.90 

2.75 

3.23 

4.64 

18.17 

-10.30 

Data  from  the  Center  tor  Research  of  Security  Prices,  UnMersity  ol  Chicago. 

FIGURE  5.1 

RATES  OF  RETURN 

ON STOCKS,  BONDS, 

AND TREASURY 

BILLS,  1926-1992. 
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Figure  5.2  is  a  graph  of  the  normal  curve  with  mean  12.3%  and  standard  deviation 
20.5%.  The  graph  shows  the  theoretical  probability  of  rates  of  return  within  various 
ranges  given  these  parameters. 

Figure  5.3  presents  another  view  of  the  historical  data,  the  actual  frequency  distribu-
tion of  returns  on  various  asset  classes  over  the  period  1926-1993.  Again,  the  greater 
range  of  stock  returns  relative  to  bill  or  bond  returns  is  obvious.  Figure  5.3  suggests  a 
risk-return trade-off  in  the  security  market.  Common  stocks,  which  are  represented  by  the 
S&P  500  Index,  have  shown  greater  volatility  of  returns  than  bonds,  but  have  offered 
higher  average  returns  to  investors.  Similarly,  examining  the  returns  of  small  stocks,  we 
see even  more  volatility  than  for  the  S&P  500,  and  correspondingly  higher  average 
returns. 

We should  stress  that  variability  of  HPR  in  the  past  sometimes  can  be  an  unreliable 
guide  to  risk,  at  least  in  the  case  of  the  risk-free  asset.  For  an  investor  with  a  holding 
period  of  one  year,  for  example,  a  one-year  T-bill  is  a  riskless  investment,  at  least  in 

FIGURE  5.2 

THE  NORMAL 

DISTRIBUTION. 

FIGURE  5.3 

FREQUENCY 

DISTRIBUTIONS  OF 

ANNUAL  HPR. 

(Modified  Irom  Stocks.  Bonds. 

Bills and Inflation (SBBI] 1993 
yearbook, (Chicago:  Ibbotson 
Associates). 
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terms  of  its  nominal  return,  which  is  known  with  certainty.  However,  the  standard 

deviation  of  the  one-year  T-bill  rate  estimated  from  historical  data  is  not  zero:  This 

reflects  variation  in  expected  returns  rather  than  fluctuations  of  actual  returns  around 

prior  expectations. 

/ I  CONCEPT  2.  Compute  the  average  excess  return  on  stocks  (over  the  T-bill  rate)  and  its  standard 

I CHECK  deviation  for  the  years  1926-1934. 

5.3  ASSET  ALLOCATION  ACROSS  RISKY  AND  RISK-FREE  PORTFOLIOS 

History  shows  us  that  long-term  bonds  have  been  riskier  investments  than  investments  in 

Treasury  bills  and  that  stock  investments  have  been  riskier  still.  On  the  other  hand,  the 

riskier investments  have  offered  higher  average  returns.  Investors,  of  course,  do  not  make 

all-or-nothing  choices  from  these  investment  classes.  They  can  and  do  construct  their 

portfolios  using  securities  from  all  asset  classes.  Some  of  the  portfolio  may  be  in  risk-free 

Treasury  bills,  and  some  in  high-risk  stocks. 

The  most  straightforward  way  to  control  the  risk  of  the  portfolio  is  through  the 

fraction  of  the  portfolio  invested  in  Treasury  bills  and  other  safe  money  market  securities 

versus  risky  assets.  This  is  an  example  of  an  asset  allocation  choice�a  choice  among 

broad  investment  classes,  rather  than  among  the  specific  securities  within  each  asset 

class.  Most  investment  professionals  consider  asset  allocation  the  most  important  part  of 

portfolio  construction.  Consider  this  statement  by  John  Bogle,  the  chairman  of  the 

Vanguard  Group  of  Investment  Companies: 

The most  fundamental  decision  of  investing  is  the  allocation  of  your  assets:  How  much 

should  you  own  in  stock?  How much  should  you  own  in  bonds?  How  much  should  you  own 

in cash  reserves?  .  .  .  That  decision  [has  been  shown  to  account]  for  an  astonishing  94 

percent  of  the  differences  in  total  returns  achieved  by  institutionally  managed  pension 

funds  .  .  .  There  is  no reason  to  believe  that  the  same  relationship  does  not  also  hold  true  for 

individual  investors.2 

Therefore,  we  start  our  discussion  of  the  risk-return  trade-off  available  to  investors  by 

examining  the  most  basic  asset  allocation  choice:  the  choice  of  how  much  of  the  portfolio 

to place  in  risk-free  money  market  securities  versus  in  other  risky  asset  classes. 

We  will  denote  the  investor's  portfolio  of  risky  assets  as  P,  and  the  risk-free  asset  as  F. 

We  will  assume  for  the  sake  of  illustration  that  the  risky  component  of  the  investor's 

overall  portfolio  is  comprised  of  two  mutual  funds:  one  invested  in  stocks  and  the  other 

invested  in  long-term  bonds.  For  now,  we  take  the  composition  of  the  risky  portfolio  as 

given  and  focus  only  on  the  allocation  between  it  and  risk-free  securities.  In  the  next 

chapter,  we  turn  to  asset  allocation  and  security  selection  across  risky  assets. 

THE RISKY  ASSET  When  we  shift  wealth  from  the  risky  portfolio  (P  I to the  risk-free  asset,  we  do  not  change 

the  relative  proportions  of  the  various  risky  asse  ^  within  the  risky  portfolio.  Rather,  we 

reduce  the  relative  weight  of  the  risky  portfolio  as  a  whole  in  favor  of  risk-free  assets. 

A simple  example  demonstrates  the  procedure.  Assume  the  total  market  value  of  an 

initial  portfolio  is  $300,000.  Of  that,  $90,000  is  invested  in  the  Ready  Assets  money 

market  fund,  a  risk-free  asset.  The  remaining  $210,000  is  in  risky  securities,  say 

$113,400  in  the  Vanguard  market  index  fund  (called  the  Index  Trust  500  Portfolio)  and 

$96,600  in  Fidelity's  Investment  Grade  Bond  Fund. 

asset  allocation 

Portfolio  choice  among 

broad  investment 

classes. 

2 John  C.  Bogle,  Bogle  on  Mutual  Funds  (Burr  Ridge,  IL:  Irwin  Professional  Publishing,  1994),  p.  235. 
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complete  portfolio 

The  entire  portfolio, 

including  risky  and  risk-

free  assets. 

The Vanguard  fund  (V)  is  a  passive  equity  fund  that  replicates  the  S&P  500  portfolio. 
The  Fidelity  Investment  Grade  Bond  Fund  (IG)  invests  primarily  in  corporate  bonds  with 
high safety  ratings  and  also  in  Treasury  bonds.  We  choose  these  two  funds  for  the  risky 
portfolio  in  the  spirit  of  a  low-cost,  well-diversified  portfolio.  While  in  the  next  chapter 
we discuss  portfolio  optimization,  here  we  simply  assume  the  investor  considers  the 
given  weighting  of  V  and  IG  to  be  optimal. 

The  holdings  in  Vanguard  and  Fidelity  make  up  the  risky  portfolio,  with  54%  in  V  and 
46%  in  IG. 

wv  =  113,400/210,000  =  .54  (Vanguard  Index  Trust  Fund) 

w,c  =  96,600/210,000  =  .46  (Fidelity  Investment  Grade  Bond  Fund) 

The weight  of  the  risky  portfolio,  P,  in  the  complete  portfolio  , including  risk-free  as 
well  as  risky  investments,  is  denoted  by  y, and  so  the  weight  of  the  money  market  fund  in 
P is  1  -  у 

у =  210,000/300,000  =  .7  (risky  assets,  portfolio  P) 

1 -  у  =  90,000/300,000  =  .3  (risk-free  assets) 

The  weights  of  the  individual  assets  in  the  complete  portfolio  (C)  are: 

Vanguard 

Fidelity 

Portfolio  P 

Ready  Assets  F 

Portfolio  С 

113,400/300,000 

96,600/300,000 

210,000/300,000 

90,000/300,000 

300,000/300,000 = 1.000 

Suppose  the  investor  decides  to  decrease  risk  by  reducing  the  exposure  to  the  risky 
portfolio  from  у =  .7  to  у =  .56.  The  risky  portfolio  would  total  only  .56  X  300,000  = 
$168,000,  requiring  the  sale  of  $42,000  of  the  original  $210,000  risky  holdings,  with  the 
proceeds  used  to  purchase  more  shares  in  Ready  Assets.  Total  holdings  in  the  risk-free 
asset will  increase  to  300,000(1  -  .56)  =  $132,000  (the  original  holdings  plus  the  new 
contribution  to  the  money  market  fund:  90,000  +  42,000  =  $132,000). 

The key  point  is  that  we  leave  the  proportion  of  each  asset  in  the  risky  portfolio 
unchanged.  Because  the  weights  of  Vanguard  and  Fidelity  in  the  risky  portfolio  are  0.54 
and 0.46,  respectively,  we  sell  .54  X  42,000  =  $22,680  of  Vanguard  and  .46  X  42,000  = 
$ 19,320 of Fidelity.  After  the  sale,  the  proportions  of  each  share  in  the  risky  portfolio  are 
unchanged. 

113,400  -  22,680  ..  ...  .. 
^ =  210,000  -  42,000  =  -54  (Van8uard> 

=2S-S°o=-46  (Fidelity  Investment  Grade) 

This  procedure  shows  that  rather  than  thinking  of  our  risky  holdings  as  Vanguard  and 
Fidelity  separately,  we  may  view  our  holdings  as  if  they  are  in  a  single  fund  holding 
Vanguard  and  Fidelity  in  fixed  proportions.  In  this  sense,  we  may  treat  the  risky  fund  as  a 
single  risky  asset,  that  asset  being  a  particular  bundle  of  securities.  As  we  shift  in  and  out 
of safe  assets,  we  simply  alter  our  holdings  of  that  bundle  of  securities  commensurately. 

Given  this  simplification,  we  can  now  turn  to  the  desirability  of  reducing  risk  by 
changing  the  risky/risk-free  asset  mix,  that  is,  reducing  risk  by  decreasing  the  proportion 
y. Because  we  do  not  alter  the  weights  of  each  asset  within  the  risky  portfolio,  the 
probability  distribution  of  the  rate  of  return  on  the  risky  portfolio  remains  unchanged  by 
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FIGURE  5.4 

SPREAD  BETWEEN 

3-MONTH  CD  AND 

T-BILL  RATES. 

the  asset  reallocation.  What  will  change  is  the  probability  distribution  of  the  rate  of  return 

on the  complete  portfolio  that  is  made  up  of  the  risky  and  risk-free  assets. 

/ I  CONCEPT  3.  What  will  be  the  dollar  value  of  your  position  in  Vanguard,  and  its  proportion  in  your 

I CHECK  complete  portfolio,  if  you  decide  to  hold  50%  of  your  investment  budget  in  Ready 

Asset? 

THE RISK-FREE  The  power  to  tax  and  to  control  the  money  supply  lets  the  government,  and  only  the 

ASSET government,  issue  default-free  bonds.  The  default-free  guarantee  by  itself  is  not  suffi-

cient  to  make  the  bonds  risk-free  in  real  terms,  since  inflation  affects  the  purchasing 

power  of  the  proceeds  from  an  investment  in  T-bills.  The  only  risk-free  asset  in  real 

terms  would  be  a  perfectly  price-indexed  bond.  Even  then,  a  default-free,  perfectly 

indexed  bond  offers  a guaranteed  real  rate  to  an  investor  only  if  the  maturity  of  the  bond 

is identical  to  the  investor's  desired  holding  period. 

These  qualifications  notwithstanding,  it  is  common  to  view  Treasury  bills  as  the  risk-

free  asset.  Because  they  are  short-term  investments,  they  are  relatively  insensitive  to 

interest  rate  fluctuations.  An  investor  can  lock  in  a  short-term  nominal  return  by  buying  a 

bill  and  holding  it  to  maturity.  Any  inflation  uncertainty  over  the  course  of  a  few  weeks, 

or even  months,  is  negligible  compared  to  the  uncertainty  of  stock  market  returns. 

In practice,  most  investors  use  a  broader  range  of  money  market  instruments  as  a  risk-

free  asset.  All  the  money  market  instruments  are  virtually  immune  to  interest  rate  risk 

(unexpected  fluctuations  in  the  price  of  a  bond  due  to  changes  in  market  interest  rates) 

because  of  their  short  maturities,  and  all  are  fairly  safe  in  terms  of  default  or  credit  risk. 

Money  market  funds  hold,  for  the  most  part,  three  types  of  securities:  Treasury  bills, 

bank  certificates  of  deposit  (CDs),  and  commercial  paper.  The  instruments  differ  slightly 

in their  default  risk.  The  yields  to  maturity  on  CDs  and  commercial  paper,  for  identical 

maturities,  are  always  slightly  higher  than  those  of  T-bills.  A  history  of  this  yield  spread 

for  90-day  CDs  is  shown  in  Figure  5.4. 

Money  market  funds  have  changed  their  relative  holdings  of  these  securities  over 

time,  but  by  and  large,  T-bills  make  up  only  about  15%  of  their  portfolios.  Nevertheless, 

the  risk  of  such  blue-chip,  short-term  investments  as  CDs  and  commercial  paper  is 

minuscule  compared  with  that  of  most  other  assets,  such  as  long-term  corporate  bonds, 

common  stocks,  or  real  estate.  Hence,  we  treat  money  market  funds  as  representing  the 

most  easily  accessible  risk-free  asset  for  most  investors. 

PORTFOLIO  Now  that  we  have  specified  the  risky  portfolio  and  the  risk-free  asset,  we  can  examine 

EXPECTED  the  risk-return  combinations  that  result  from  various  investment  allocations  between 

RETURN AND  RISK  these  two  assets.  Finding  the  available  combinations  of  risk  and  return  is  the  "technical" 
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part of  asset  allocation;  it  deals  only  with  the  opportunities  available  to  investors  given 

the features  of the  asset  markets  in  which  they  can  invest.  In  the  next  section,  we  address 

the "personal"  part  of  the  problem,  the  specific  individual's  choice  of  the  best  risk-

return  combination  from  the  set  of  feasible  combinations,  given  his  or  her  level  of  risk 

aversion. 

Since we  assume  the  composition  of  the  optimal  risky  portfolio  (P)  has  already  been 

determined,  the  concern  here  is  with  the  proportion  of  the  investment  budget  (y)  to  be 

allocated  to  the  risky  portfolio.  The  remaining  proportion  (1  �  y)  is  to  be  invested  in  the 

risk-free  asset  (F). 

We denote  the  risky  rate  of  return  by  />,  the  expected  rate  of  return  on  P  by  £(>>),  and 

its standard  deviation  by  o>  The  rate  of  return  on  the  risk-free  asset  is  denoted  as  rf  In 

the numerical  example,  we  assume  E(rp)  =  15%,  o>  =  22%,  and  rf  =  7%.  Thus,  the  risk 

premium  on  the  risky  asset  is  £(;>)  -  rf  =  8%. 

Let's  start  with  two  extreme  cases.  If  you  invest  all  of  your  funds  in  the  risky  asset, 

that is,  if you  choose  у =  1.0,  the  risk  and  expected  return  of  your  complete  portfolio  will 
be rfj  = 15%  (providing  a  risk  premium  of  15%  -  7%  =  8%)  and  the  standard  deviation 
will be  aP  =  22%.  This  combination  of  risk  and  return  is  plotted  as  point  P  in  Figure  5.5. 
At the  other  extreme,  you  might  put  all  of  your  funds  into  the  risk-free  asset,  that  is,  you 
choose  у =  0.  In this  case,  your  portfolio  would  behave  just  as  the  risk-free  asset,  and  you 
would  earn  a  riskless  return  of  7%.  (This  choice  is  plotted  as  point  F  in  Figure  5.5). 

Now consider  more  moderate  choices.  For  example,  if  you  allocate  equal  amounts  of 
your  overall  or  complete  portfolio,  C,  to  the  risky  and  risk-free  assets,  that  is,  if  you 
choose  у  =  .5,  the  expected  return  on  the  complete  portfolio  will  be  an  average  of  the 
expected  return  on  portfolios  F  and  P.  Therefore.  E(rc)  =  .5  X  7%  +  .5  X  15%  =  11%. 
The risk  premium  of  the  complete  portfolio  is  therefore  11%  -  7%  =  4%,  which  is  half 
of the  risk  premium  of  P.  The  standard  deviation  of  the  portfolio  also  is  one-half  of  P's, 
that is,  11%.  When  you  reduce  the  fraction  of the  complete  portfolio  allocated  to  the  risky 
asset by  half,  you  reduce  both  the  risk  and  the  expected  risk  premium  by  half. 

To generalize,  the  risk  premium  of  the  complete  portfolio,  C,  will  equal  the  risk 
premium  of  the  risky  asset  times  the  fraction  of  the  portfolio  invested  in  the  risky  asset. 

E(rc) -  rf  =  y[£(f>)  -  /у] (5.4) 

FIGURE  5.5 
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The  standard  deviation  of  the  complete  portfolio  will  equal  the  standard  deviation  of  the 
risky  asset  times  the  fraction  of  the  portfolio  invested  in  the  risky  asset. 

°c  =  vo>  (5.5) 

In sum,  both  the  risk  premium  and  the  standard  deviation  of  the  complete  portfolio 
increase  in  proportion  to  the  investment  in  the  risky  portfolio.  Therefore,  the  points  that 
describe  the  risk  and  return  of  the  complete  portfolio  for  various  asset  allocations,  that  is. 
for  various  choices  of  y,  all  plot  on  the  straight  line  connecting  F  and  P,  as  shown  in 
Figure  5.5,  with  an  intercept  of  rf  and  slope  (rise/run)  of 

д, _ E(rP)  — r{  _ jj_Z_Z = 36 
cr a 22 

(5.6) 

/ I  CONCEPT 
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4. What  are  the  expected  return,  risk  premium,  standard  deviation,  and  ratio  of  risk 
premium  to  standard  deviation  for  a  complete  portfolio  with  у  =  .75? 

The  line  plotted  in  Figure  5.5  depicts  the  risk-return  combinations  available  by  varying 
asset  allocation,  that  is,  by  choosing  different  values  of  v.  For  this  reason,  it  is  called  the 
capital  allocation  line,  or  CAL.  The  slope,  S,  of  the  CAL  equals  the  increase  in  expected 
return  that  an  investor  can  obtain  per  unit  of  additional  standard  deviation.  In  other 
words,  it  shows  extra  return  per  extra  risk.  For  this  reason,  the  slope  is  also  called  the 
reward-to-variability  ratio. 

Notice  that  the  reward-to-variability  ratio  is  the  same  for  risky  portfolio  P  and  the 
complete  portfolio  that  was  formed  by  mixing  portfolio  P  and  the  risk-free  asset  in  equal 
proportions. 

reward-to-variability 

ratio 

Ratio  of  risk  premium  to 

Expected 
Return 

Risk 
Premium 

Standard 
Deviation 

Reward-to-
Variability  Ratio 

standard  deviation. 
Portfolio  P: 15% 8% 22% ! =  -зб 

Portfolio  C: 11% 4% 11% A =,6 

In fact,  the  reward-to-variability  ratio  is  the  same  for  all  complete  portfolios  that  plot  on 
the  capital  allocation  line.  While  the  risk-return  combinations  differ,  the  ratio  of  reward 
to risk  is  constant. 

What  about  points  on  the  line  to  the  right  of  portfolio  P  in  the  investment  opportunity 
set?  If  investors  can  borrow  at  the  (risk-free)  rate  of  rf  =  7%,  they  can  construct  complete 
portfolios  that  plot  on  the  CAL  to  the  right  of  P.  They  simply  choose  values  of  v  greater 
than  1.0. 

EXAMPLE  5.4:  LEVERED  COMPLETE  PORTFOLIOS 

Suppose  the  investment  budget  is  $300,000,  and  our  investor  borrows  an  additional 

$120,000,  investing  the  $420,000  in  the  risky  asset.  This  is  a  levered  position  in  the 

risky asset,  which  is  financed  in  part  by  borrowing.  In  that  case 

_ 420.000  = 
У 300,000 
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and 1  -  у  =  1  —  1.4 =  —.4,  reflecting  a  short  position  in  the  risk-free  asset,  or  a 
borrowing position.  Rather  than  lending  at  a  7%  interest  rate,  the  investor  borrows  at 
7%. The  portfolio  rate  of  return  still  exhibits  the  same  reward-to-variability  ratio 
because 

As you  might  expect,  the  levered  portfolio  has  both  a  higher  expected  return  and  a 
I higher  standard  deviation  than  an  unlevered  position  in  the  risky  asset. 

Of course,  nongovernment  investors  cannot  borrow  at  the  risk-free  rate.  The  risk  of  a 
borrower's  default  leads  lenders  to  demand  higher  interest  rates  on  loans.  Therefore,  the 
nongovernment  investor's  borrowing  cost  will  exceed  the  lending  rate  of  rf  =  7%. 

Suppose  the  borrowing  rate  is  rB  =  9%.  Then,  for  у  greater  than  1.0  (the  borrowing 
range),  the  reward-to-variability  ratio  (the  slope  of  the  CAL),  will  be:  [E(rP)  -  rB]/aP  = 

6/22  =  .27.  Here,  the  borrowing  rate  (rs)  replaces  the  lending  rate  Oy).  reducing  the 
"reward"  (numerator)  in  the  reward-to-variability  ratio.  The  CAL  will  be  "kinked"  at 
point  P  as  in  Figure  5.6.  To  the  left  of P,  where  у  <  1  the  investor  is  lending  at  7%,  and 
the slope  of the  CAL  is  0.36.  To  the  right  of  P,  where  у >  1,  the  investor  is  borrowing  (at 
a higher  than  the  risk-free  rate)  to  finance  extra  investments  in  the  risky  asset,  and  the 
slope  is  0.27. 

In practice,  borrowing  to  invest  in  the  risky  portfolio  is  easy  and  straightforward  if  you 
have a  margin  account  with  a  broker.  All  you  have  to  do  is  tell  your  broker  you  want  to 
buy "on  margin."  Margin  purchases  may  not  exceed  50%  of  the  purchase  value. 
Therefore,  if your  net  worth  in  the  account  is  5300,000,  the  broker  is  allowed  to  lend  you 
up to  $300,000  to  purchase  additional  stock.  You  would  then  have  $600.000  on  the  asset 
side of  your  account,  and  $300,000  on  the  liability  side,  resulting  in  у  2.0. 

5. Suppose  there  is  a shift  upward  in  the  expected  rate  of  return  on  the  risky  asset,  from 
15% to 17%.  If all  other  parameters  remain  unchanged,  what  will  be  the  slope  of  the 
CAL for  у <  1  and  у  >  1? 

E(rc) =  7  +  (1.4  X  8)  =  18.2 

OC=  1.4  X  22  =  30.8 

_ E(rc)  -  r,  \U2 

(тс  30.8 
S = .36 

CAL 

о 
Cp = 22% 
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RISK TOLERANCE  We  have  developed  the  CAL,  the  graph  of  all  feasible  risk-return  combinations  available 

AND ASSET  from  allocating  the  complete  portfolio  between  a  risky  portfolio  and  a  risk-free  asset.  The 

ALLOCATION investor  confronting  the  CAL  now  must  choose  one  optimal  combination  from  the  set  of 

feasible  choices.  This  choice  entails  a  trade-off  between  risk  and  return.  Individual 

investors  with  different  levels  of  risk  aversion,  given  an  identical  capital  allocation  line, 

will  choose  different  positions  in  the  risky  asset.  Specifically,  the  more  risk-averse 

investors  will  choose  to  hold  less  of  the  risky  asset  and  more  of  the  risk-free  asset. 

Graphically,  more  risk  averse  investors  will  choose  portfolios  near  point  F  on  the 

capital  allocation  line  plotted  in  Figure  5.5.  More  risk  tolerant  investors  will  choose 

points  closer  to  P,  with  higher  expected  return  and  higher  risk.  The  most  risk-tolerant 

investors  will  choose  portfolios  to  the  right  of  point  P.  These  levered  portfolios  provide 

even  higher  expected  returns,  but  even  greater  risk. 

The  investor's  asset  allocation  choice  will  also  depend  on  the  trade-off  between  risk 

and  return.  If  the  reward-to-variability  ratio  increases,  then  investors  might  well  decide  to 

take  on  riskier  positions.  For  example,  suppose  an  investor  reevaluates  the  probability 

distribution  of  the  risky  portfolio,  and  now  perceives  a  greater  expected  return  without  an 

accompanying  increase  in  the  standard  deviation.  This  amounts  to  an  increase  in  the 

reward-to-variability  ratio  or,  equivalently,  an  increase  in  the  slope  of  the  CAL.  As  a 

result,  this  investor  will  choose  a  higher  y, that  is,  a  greater  position  in  the  risky  portfolio. 

One  role  of  a  professional  financial  advisor  is  to  present  the  investment  opportunity 

alternatives  to  clients,  obtain  an  assessment  of  the  client's  risk  tolerance,  and  help 

determine  the  appropriate  complete  portfolio. 

5.4  PASSIVE  STRATEGIES  AND  THE  CAPITAL  MARKET  LINE 

The  capital  allocation  line  shows  the  risk-return  trade-offs  available  by  mixing  risk-free 

assets  with  the  investor's  risky  portfolio.  Investors  can  choose  the  assets  included  in 

the  risky  portfolio  using  either  passive  or  active  strategies.  A  passive  strategy  is  based 

on the  premise  that  securities  are  fairly  priced  and  avoids  the  costs  involved  in  undertak-

ing  security  analysis.  Such  a  strategy  might  at  first  blush  appear  to  be  naive.  However, 

we will  see  in  Chapter  8  that  intense  competition  among  professional  money  managers 

might  indeed  force  security  prices  to  levels  at  which  further  security  analysis  is  unlikely 

to turn  up  significant  profit  opportunities.  Passive  investment  strategies  may  make  sense 

for  many  investors. 

To  avoid  the  costs  of  acquiring  information  on  any  individual  stock  or  group  of  stocks, 

we may  follow  a  "neutral"  diversification  approach.  A  natural  strategy  is  to  select  a 

diversified  portfolio  of  common  stocks  that  mirrors  the  corporate  sector  of  the  U.S. 

economy.  This  results  in  a  value-weighted  portfolio,  which,  for  example,  invests  a 

proportion  in  GM  stock  that  equals  the  ratio  of  GM's  market  value  to  the  market  value  of 

all listed  stocks. 

Such  strategies  are  called  indexing.  The  investor  chooses  a  portfolio  with  all  the  stocks 

in a  broad  market  index  such  as  the  Standard  &  Poor's  500  Index.  The  rate  of  return  on 

the  portfolio  then  replicates  the  return  on  the  index.  Indexing  has  become  an  extremely 

popular  strategy  for  passive  investors.  Indeed,  the  nearby  box  predicts  that  the  1990s  may 

be "the  decade  of  the  equity  index  fund."  The  box  reviews  some  of  the  attractive  aspects 

of indexing. 

We  call  the  capital  allocation  line  provided  by  one-month  T-bills  and  a  broad  index  of 

common  stocks  the  capital  market  line  (CML).  That  is,  a  passive  strategy  based  on 

stocks  and  bills  generates  an  investment  opportunity  set  that  is  represented  by  the  CML. 

passive  strategy 

Investment  policy  that 

avoids  security  analysis. 

capital  market  line 

The  capital  allocation 

line  using  the  market 

index  portfolio  as  the 

risky  asset. 
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TABLE  5.3 

AVERAGE  RATES 

OF RETURN 

AND STANDARD 

DEVIATIONS  FOR 

COMMON  STOCKS 

AND ONE-MONTH 

BILLS,  AND  THE 

RISK  PREMIUM 

OVER  BILLS  ON 

COMMON  STOCK 

Common  Stocks One-Month  Bills 

Risk  Premium  of 

Common  Stock 

over  Bills 

Mean S.D. Mean S.D. Mean S.D. 

1926-1942 8.0 29.7 1.2 1.6 6.8 29.8 
1943-1959 18.4 17.1 1.3 .9 17.1 17.4 
1960-1976 8.4 17.4 4.7 1.7 3.7 18.3 
1977-1993 14.4 13.2 7.8 3.0 6.6 13.3 
1926-1993 12.3 20.5 3.7 3.3 8.6 20.9 
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Table  5.3  summarizes  the  past  performance  of  a  passive  strategy  that  takes  the  S&P 

500 portfolio  as the  index  of  common  stock  returns.  The  last  column  of  the  table  presents 

both the  historical  risk  premium  of  the  market  index  and  the  standard  deviation  of  the 

index.  These  data  can  be  used  to  construct  the  capital  market  line  based  on  historical 

experience. 

How reasonable  is  it  for  an  investor  to  pursue  a  passive  strategy?  We  cannot  answer 

such a  question  definitively  without  comparing  passive  strategy  results  to  the  costs  and 

benefits  accruing  to  an  active  portfolio  strategy.  Some  issues  are  worth  considering, 

however. 

First,  the  alternative  active  strategy  entails  costs.  Whether  you  choose  to  invest  your 

own time  (which  has  a  value)  to  acquire  the  information  needed  to  generate  an  optimal 

active  portfolio  of risky  assets  or  whether  you  delegate  the  task  to  a  professional  who  will 

charge  a  fee,  constructing  an  active  portfolio  is  more  expensive  than  constructing  a 

passive  one.  The  passive  portfolio  requires  only  small  commissions  on  purchases  of  U.S. 

T-bills  (or  zero  commissions  if  you  purchase  bills  directly  from  the  government)  and 

management  fees  to a mutual  fund  company  that  offers  a market  index  fund  to  the  public. 

An index  fund  has  the  lowest  operating  expenses  of  all  mutual  stock  funds  because  it 

requires  minimum  effort. 

A second  argument  supporting  a  passive  strategy  is  the  free-rider  benefit.  If  you 

assume  there  are  many  active,  knowledgeable  investors  who  quickly  bid  up  prices  of 

undervalued  assets  and  offer  down  overvalued  assets  (by  selling),  you  have  to  conclude 

that most  of  the  time  most  assets  will  be  fairly  priced.  Therefore,  a  well-diversified 

portfolio  of common  stock  will  be  a reasonably  fair  buy,  and  the  passive  strategy  may  not 

be inferior  to  that  of  the  average  active  investor.  We  will  explain  this  assumption  and 

provide  a  more  comprehensive  analysis  of  the  relative  success  of  passive  strategies  in 

Chapter  8. 

To summarize,  a  passive  strategy  involves  investment  in  two  passive  portfolios: 

virtually  risk-free  short-term  T-bills  (or  a  money  market  fund)  and  a  fund  of  common 

stocks  that  mimics  a  broad  market  index.  The  capital  allocation  line  representing  such  a 

strategy  is  called  the  capital  market  line.  Using  the  last  pair  of  columns  of  Table  5.3,  we 

see that  using  1926  to  1993  data,  the  passive  risky  portfolio  has  offered  an  average  risk 

premium  of  8.6%  and  a  standard  deviation  of  20.9%,  resulting  in  a  reward-to-variability 

ratio  of  0.41. 

6- What  is  the  reward-to-variability  ratio  of  common  stock  for  the  subperiods  in  Table 

5.3? Are any changes  in  the risk  aversion  of  the  average  investor  from  period  to  period 

suggested by  these  numbers? 
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MORE  WAYS  TO  WIN  IN  INDEX  FUNDS 

This may  be  the  decade  of  the  equity  index  fund.  Once 
the exclusive  preserve  of  institutional  investors  who 
wanted to  match  the  performance  of  the  stock  market, 
such funds  in increasing  numbers  now  vie  for  the dollars 
of individuals.  Since  1991,  three  important  new  stock 
indexes  and  dozens  of  index  funds  have  appeared: 
according  to  Upper  Analytical  Services,  the  retail  seg-
ment of  the  business  currently  represents  some  $16  bil-
lion in  assets. 

Investing  in  index  funds  makes  Mr.  Spock-like  sense. 
Pick any  other  kind  of  stock  fund:  The odds  are less  than 
fifty-fifty  that  it  will  beat  the  market  over  time,  given  the 

Total  Return 
Assets 

Equity  Index  Funds  In  Millions  1992  1987-92 

Peoples  S&P  MidCap 
Index  Fund  S55.8 
Matches  SSP  MidCap  400 

Vanguard  500  Portfolio 
Matches  S&P  500  S6.872  4 

Vanguard  Total  Stock 
Market  Porttciio  $299.0 
Matches  Wiishire  5000 

Vanguard  Small  Cap 
Stock  Fund  $293.7 
Matches  Russell  2000 

Colonial  International 
Equity  Index  Trust  $7.1 

Matches Е 

' Fund  began  in  6/91. 
г Fund  began  In  4/92.  Performance  results  are  calculated  from  Vanguard's 
Extended  Market  Portfolio  and  500  Portfolio. 
3 Since  12/89. 

Souice:  Lipper  Analytical  Services. 

market's  natural  efficiency.  Factor  in the fund's  adminis-
trative expenses,  transaction  costs,  and  perhaps  a  sales 
load. What  is  your  chance  of  making  money  now? 

Index funds,  by contrast,  win  by  being  modest.  They 
strive merely  to  replicate  the  stock  market's  perfor-
mance, as judged by  everyday  Wall  Street  measures  such 
as Standard  &  Poor's  500-stock  index  or  the  Russell 
2000 index  of  small  stocks.  Each  fund  maintains  a  port-
folio  that  closely  matches  the  composition  of  its  index: 
costs stay low because  managers  don't  run  up  transaction 
expenses  in  trying  to  beat the  market.  And  returns?  Take 
a look  at  the  oldest  index  fund  available  to  individuals, 
the Vanguard  Index  Trust  500.  Launched  in  1976  and 
modeled on  the  S&P  500.  the  fund  has  returned  15.7% 
per year  over  the  past  decade.  That's  just  under  the 
16.2% average  annual  return  of  the  index  itself—and  far 
ahead of  the  13.1%  annual  compound  return  for  the 
typical growth  and  income  fund. 

The most popular  index funds  are those  that  match  the 
S&P 500:  they number  in the dozens.  Before  leaping  into 
one, however,  consider  that  while  the  S&P  500  index 
represents  about  70%  of all publicly  traded  equity  capital 
in the  U.S.,  it  is  strongly  influenced  by  the  performance 
of the  big  guys,  including  struggling  behemoths  like 
IBM and  Sears  Roebuck. 

Investors  who  don't  want  to  miss  out  on  the  surges  in 
small stocks,  yet  seek  to  diversify  broadly,  should  pea 
their money  to  the  Wiishire  5000.  It  actually  represents 
some 6.000  stocks,  including  the  S&P  500.  Vanguard's 
year-old Total  Stock  Market  portfolio  tracks  the  index, 
which beat  the  S&P  500  with  a  9%  return  in  1992. 

Source:  Susan  E.  Kuhn,  "More  Wavs  to  Win  in  Index  Funds." 
Fortune. February  22.  1993,  ©  1993  Time  Inc..  p.  27.  All  rights 
reserved. 

11.9%  N.A.1 

18.2%  106.5% 

8.9%  106.2%2 

18.2%  40.5%3 

-11.6%  5.3% 

SUMMARY 

• Investors  face  a  trade-off  between  risk  and  expected  return.  Historical  data  confirm  our 
intuition  that  assets  with  low  degrees  of  risk  provide  lower  returns  on  average  than  do 
those  of  higher  risk. 

• Shifting  funds  from  the  risky  portfolio  to  the  risk-free  asset  is  the  simplest  way  to  reduce 
risk.  Another  method  involves  diversification  of  the  risky  portfolio.  We  take  up  diver-
sification  in  later  chapters. 
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KEY  TERMS 

PROBLEM  SETS 

U.S. T-bills  provide  a  perfectly  risk-free  asset  in  nominal  terms  only.  Nevertheless,  the 

standard deviation  of  real  rates  on  short-term  T-bills  is  small  compared  to  that  of  assets 

such as  long-term  bonds  and  common  stocks,  so  for  the  purpose  of  our  analysis,  we 

consider T-bills  the  risk-free  asset.  Besides  T-bills,  money  market  funds  hold  short-term 

safe obligations  such  as  commercial  paper  and  CDs.  These  entail  some  default  risk  but 

relatively little  compared  to  most  other  risky  assets.  For  convenience,  we  often  refer  to 

money market  funds  as risk-free  assets. 

A risky investment  portfolio  (referred  to here  as  the  risky  asset)  can  be  characterized  by  its 

reward-to-variability  ratio.  This  ratio  is  the  slope  of  the  capital  allocation  line  (CAL),  the 

line that goes from  the risk-free  asset  through  the  risky  asset.  All  combinations  of  the  risky 

and risk-free  assets  lie on this  line.  Investors  would  prefer  a  steeper  sloping  CAL,  because 

that means  higher  expected  returns  for  any  level  of  risk.  If  the  borrowing  rate  is  greater 

than the  lending  rate,  the CAL  will  be  "kinked"  at  the  point  corresponding  to  investment 

of 100%  of  the  complete  portfolio  in  the  risky  asset. 

An investor's  preferred  choice  among  the  portfolios  on  the  capital  allocation  line  will 

depend on  risk  aversion.  Risk-averse  investors  will  weight  their  complete  portfolios  more 

heavily toward  Treasury  bills.  Risk-tolerant  investors  will  hold  higher  proportions  of  their 

complete portfolios  in  the  risky  asset. 

The capital  market  line  is  the  capital  allocation  line  that  results  from  using  a  passive 

investment strategy  that  treats  a market  index  portfolio  such  as  the  Standard  &  Poor's  500 

as the  risky  asset.  Passive  strategies  are  low-cost  ways  of  obtaining  well-diversified 

portfolios  with  performance  that  will  reflect  that  of  the  broad  stock  market. 

asset allocation, 119 

capital allocation line,  123 

capital market line,  125 

complete portfolio,  120 

holding-period return,  112 

passive strategy,  125 

reward-to-variability 

ratio, 123 

risk aversion,  114 

risk-free rate,  113 

risk premium,  113 

1. Look  at  Table  5.1  in  the  text.  Suppose  you  now  revise  your  expectations  regarding 

the stock  market  as  follows: 

State  of  the  Economy  Probability  Ending  Price  HPR 

Boom 

Normal  growth 

Recession 

S140 

110 

80 

44% 

14 

-16 

Use Equations  5.1  and  5.2  to  compute  the  mean  and  standard  deviation  of  the  HPR 

on stocks.  Compare  your  revised  parameters  with  the  ones  in  the  text. 

2. The  stock  of  Business  Adventures  sells  for  S40  a  share.  Its  likely  dividend  payout 
and end-of-year  price  depend  on  the  state  of  the  economy  by  the  end  of  the  year  as 
follows: 

Boom  S2.00  S50 

Normal  Economy  S1.00  43 

Recession  .50  34 

a. Calculate  the  expected  holding  period  return  and  standard  deviation  of  the 

holding  period  return.  All  three  scenarios  are  equally  likely. 
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b. Calculate  the  expected  return  and  standard  deviation  of  a  portfolio  half  invested 
in Business  Adventures  and  half  in  Treasury  bills.  The  return  on  bills  is  4%. 

3.  Using  the  historical  risk  premiums  as  your  guide,  what  is  your  estimate  of  the 
expected  annual  HPR  on  the  S&P  500  stock  portfolio  if  the  current  risk-free  interest 
rate  is  8%? 

4. Compute  the  means  and  standard  deviations  of  the  annual  HPR  listed  in  Table  5.2  of 
the  text  using  only  the  last  30  years,  1963-1992.  How  do  these  statistics  compare 
with  those  computed  from  the  data  for  the  period  1926-1942?  Which  do  you  think 
are  the  most  relevant  statistics  to  use  for  projecting  into  the  future? 

5. What  has  been  the  historical  average  real  rate  of  return  on  stocks,  Treasury  bonds, 

and  Treasury  notes? 

6. Consider  a  risky  portfolio.  The  end-of-year  cash  flow  derived  from  the  portfolio  will 

be either  $50,000  or  $150,000  with  equal  probabilities  of  0.5.  The  alternative 

riskless investment  in  T-bills  pays  5%. 
a. If  you  require  a  risk  premium  of  10%,  how  much  will  you  be  willing  to  pay  for 

the  portfolio? 
b. Suppose  the  portfolio  can  be  purchased  for  the  amount  you  found  in  (a).  What 

will  the  expected  rate  of  return  on  the  portfolio  be? 
c. Now  suppose  you  require  a  risk  premium  of  15  percent.  What  is  the  price  you  will 

be willing  to  pay  now? 
d. Comparing  your  answers  to  (a)  and  (c),  what  do  you  conclude  about  the  relation-

ship  between  the  required  risk  premium  on  a  portfolio  and  the  price  at  which  the 
portfolio  will  sell? 

For  problems  7-11,  assume  that  you  manage  a  risky  portfolio  with  an  expected 
rate  of  return  of  17%  and  a  standard  deviation  of  27%.  The  T-bill  rate  is  7%. 

7.  a.  Your  client  chooses  to  invest  70%  of  a  portfolio  in  your  fund  and  30%  in  a  T-bill 
money  market  fund.  What  is  the  expected  return  and  standard  deviation  of  your 
client's  portfolio? 

b. Suppose  your  risky  portfolio  includes  the  following  investments  in  the  given 
proportions: 

Stock  A  27% 

Stock  В  33% 

Stock  С  40% 

What  are  the  investment  proportions  of  your  client's  overall  portfolio,  including 
the position  in  T-bills? 

c. What  is  the  reward-to-variability  ratio  (5)  of  your  risky  portfolio? 
d. Draw  the  CAL  of  your  portfolio  on  an  expected  return-standard  deviation  dia-

gram.  What  is  the  slope  of  the  CAL?  Show  the  position  of  your  client  on  your 
fund's  CAL. 

8. Suppose  the  same  client  decides  to  invest  in  your  portfolio  a  proportion  (  v) of  the 
total  investment  budget  so  that  the  overall  portfolio  will  have  an  expected  rate  of 
return  of  15%. 
a. What  is  the  proportion  y? 
b. What  are  your  client's  investment  proportions  in  your  three  stocks  and  the  T-bill 

fund? 

c. What  is  the  standard  deviation  of  the  rate  of  return  on  your  client's  portfolio? 
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9. Suppose  your  client  prefers  to  invest  in  your  fund  a  proportion  (y)  that  maximizes 

the expected  return  on  the  overall  portfolio  subject  to  the  constraint  that  the  overall 

portfolio's  standard  deviation  will  not  exceed  20%. 

a. What  is  the  investment  proportion,  v? 

b. What  is  the  expected  rate  of  return  on  the  overall  portfolio? 

10. You  estimate  that  a  passive  portfolio  (invested  to  mimic  the  S&P  500  stock  index) 

yields  an expected  rate  of  return  of  13%  with  a  standard  deviation  of  25%.  Draw  the 

CML and  your  fund's  CAL  on  an  expected  return-standard  deviation  diagram. 

a. What  is  the  slope  of  the  CML? 

b. Characterize  in  one  short  paragraph  the  advantage  of  your  fund  over  the  passive 
fund. 

11. Your  client  wonders  whether  to  switch  the  70%  that  is  invested  in  your  fund  to  the 

passive  portfolio. 

a. Explain  to  your  client  the  lisadvantage  of  the  switch. 

b. Show  your  client  the  minimum  fee  you  could  charge  (as  a  percent  of  the 

investment  in  your  fund  deducted  at  the  end  of  the  year)  that  would  still  leave  the 

client  at  least  as  well  off  investing  in  your  fund  as  in  the  passive  one.  (Hint:  The 

fee will  lower  the  slope  of  your  client's  CAL  by  reducing  the  expected  return  net 

of the  fee.) 

12. What  do  you  think  would  happen  to  the  expected  return  on  stocks  if  investors 

perceived  an  increase  in  volatility  of  stocks? 

SOLUTIONS TO 1.  Computing  the  HPR  for  each  scenario  we  convert  the  price  and  dividend  data  to  rate  of 
CONCEPT  RETURN  DATA. CONCEPT 

CHECKS 

Business 

Conditions Probability 

High  growth 

Normal  growth 

No  growth 

.35 

.30 

.35 

67.66%  =  (4.40  +  35  -  23.50)/23.50 

31.91  =  (4.00  +  27  -  23.50)/23.50 

-19.15  =  (4.00  +  15  -  23.50)/23.50 

Using  equations  5.1  and  5.2  we  obtain 

E(r)  =  .35  X  67.66  +  .30  X  31.91  +  .35  X  (-19.15)  =  26.55% 

<x2 =  .35  X  (67.66  -  26.55)2  +  .30  X  (31.91  -  26.55)2  +  .35  X  (-19.15  -  26.55)2 

= 1331 

and cr  =  V1331  =  36.5% 

2. The  mean  excess  return  for  the period  1926-1934  is  4.5%  (below  the  historical  average), 

and the  standard  deviation  (using  n -  1  degrees  of freedom)  is  30.79  (above  the  historical 

average).  These  results  reflect  the  severe  downturn  of  the  great  crash  and  the  unusually 

high volatility  of  stock  returns  in  this  period. 

3. Holding  50%  of your  invested  capital  in  Ready  Assets  means  your  investment  proportion 

in the  risky  portfolio  is  reduced  from  70%  to  50%. 

Your risky  portfolio  is  constructed  to  invest  54%  in  Vanguard  and  46%  in  Fidelity. 

Thus,  the  proportion  of  Vanguard  in  your  overall  portfolio  is  .5  X  54%  =  27%,  and  the 

dollar  value  of  your  position  in  Vanguard  is  300,000  X  .27  =  S81,000. 
4. £(;�)  =  7  +  .75  X  8%  =  13% 

о =  .75  X  22%  =  16.5% 
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5. The  lending  and  borrowing  rates  are  unchanged  at  rf  =  7%  and  rn  =  9%.  The  standard 

deviation  of  the  risky  portfolio  is still  22%,  but  its  expected  rate  of  return  shifts  from  15% 

to 17%.  The  slope  of  the  kinked  CAL  is 

E( r,,) -  rf 

<jp 

- rB 

for  the  lending  range 

£(r )  _  гв 
— for  the  borrowing  range 

Thus,  in  both  cases,  the  slope  increases:  from  8/22  to  10/22  for  the  lending  range,  and 

from  6/22  to  8/22  for  the  borrowing  range. 

6. Using  equation  5.6,  the  reward-to-variability  ratios  for  stocks  are: 

We must  remember  that  these  are  historical  results.  Reading  into  them  indications  of 
period-by-period  risk  aversion  implies  that  investors  expected  results  like  these  at  the 
beginning  of  each  subperiod.  With  this  caveat,  we  observe  that  while  it  has  been  very 
volatile,  the  average  reward  for  bearing  risk  seems  to  have  been  somewhat  higher  in  the 
post-war  years.  This  would  imply  an  increase  in  risk  aversion  on  the  part  of  the  average 
investor. 





EFFICIENT  DIVERSIFICATION 

AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

� Show  how  covariance  and  correlation  affect  the  power  of  diversification  to 

reduce  portfolio  risk. 

� Construct  efficient  portfolios. 

� Calculate  the  composition  of  the  optimal  risky  portfolio. 

� Use  factor  models  to  analyze  the  risk  characteristics  of  securities  and 

portfolios. 

In  this  chapter  we  describe  how  investors  can  construct  the  best  possible  risky  portfolio. 

The  key  concept  is  efficient  diversification. 

The  notion  of  diversification  is  age  old.  The  adage  "don't  put  all  your  eggs  in  one 

basket"  obviously  predates  economic  theory.  However,  a  formal  model  showing  how  to 

make  the  most  of  the  power  of  diversification  was  not  devised  until  1952,  a  feat  for 

which  Harry  Markowitz  eventually  won  the  Nobel  Prize  in  economics.  This  chapter  is 

largely  developed  from  his  work,  as  well  as  from  later  insights  that  built  on  his  work. 

We  start  with  a  bird's-eye  view  of  how  diversification  reduces  the  variability  of 

portfolio  returns.  We  then  turn  to  the  construction  of  optimal  risky  portfolios.  We  follow 

a top-down  approach,  starting  with  asset  allocation  across  a  small  set  of  broad  asset 

classes,  such  as  stocks,  bonds,  and  money  market  securities.  Then  we  show  how  the 

principles  of  optimal  asset  allocation  can  easily  be  generalized  to  solve  the  problem  of 

security  selection  among  many  risky  assets.  We  discuss  the  efficient  set  of  risky 

portfolios  and  show  how  it  leads  us  to  the  best  attainable  capital  allocation.  Finally,  we 

show  how  factor  models  of  security  returns  can  simplify  the  search  for  efficient  portfo-

lios  and  the  interpretation  of  the  risk  characteristics  of  individual  securities. 

An appendix  examines  the  common  fallacy  that  long-term  investment  horizons  miti-

gate  the  effect  of asset  risk.  We  argue  that  the  common  belief  in  "time  diversification"  is 

in fact  an  illusion  and  is  not  real  diversification. 

133 
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6.1  DIVERSIFICATION  AND  PORTFOLIO  RISK 

market  risk, 

systematic  risk, 

nondiversifiable  risk 

Risk  (actors  common  to 

the  whole  economy. 

FIGURE  6.1 

PORTFOLIO  RISK  AS 

A FUNCTION  OF  THE 

NUMBER  OF  STOCKS 

IN THE  PORTFOLIO. 

A:  FIRM-SPECIFIC 

RISK  ONLY. 

B:  MARKET  AND 

UNIQUE  RISK. 

Suppose  you  have  in  your  risky  portfolio  only  one  stock,  say,  Digital  Equipment 

Corporation.  What  are  the  sources  of  risk  affecting  this  "portfolio"? 

We can  identify  two  broad  sources  of  uncertainty.  The  first  is  the  risk  that  has  to  do 

with general  economic  conditions,  such  as  the  business  cycle,  the  inflation  rate,  interest 

rates,  exchange  rates,  and  so  forth.  None  of  these  macroeconomic  factors  can  be 

predicted  with  certainty,  and  all  affect  the  rate  of  return  Digital  stock  eventually  will 

provide.  Then  you  must  add  to  these  macro  factors  firm-specific  influences,  such  as 

Digital's  success  in  research  and  development,  management  style  and  philosophy,  and  so 

on. Firm-specific  factors  are  those  that  affect  Digital  without  noticeably  affecting  other 

firms. 

Now consider  a  naive  diversification  strategy,  adding  another  security  to  the  risky 

portfolio.  If  you  invest  half  of  your  risky  portfolio  in  Exxon,  leaving  the  other  half  in 

Digital,  what  happens  to  portfolio  risk?  Because  the  firm-specific  influences  on  the  two 

stocks  differ  (statistically  speaking,  the  influences  are  independent),  this  strategy  should 

reduce  portfolio  risk.  For  example,  when  oil  prices  fall,  hurting  Exxon,  computer  prices 

might  rise,  helping  Digital.  The  two  effects  are  offsetting,  which  stabilizes  portfolio 

return. 

But why  stop  at  only  two  stocks?  Diversifying  into  many  more  securities  continues  to 

minimize  exposure  to  firm-specific  factors,  so  portfolio  volatility  should  continue  to  fall. 

Ultimately,  however,  even  with  a  large  number  of  risky  securities  in  a  portfolio,  there  is 

no way to  avoid  all  risk.  To  the  extent  that  virtually  all  securities  are  affected  by  common 

(risky)  macroeconomic  factors,  we  cannot  eliminate  our  exposure  to  general  economic 

risk, no  matter  how  many  stocks  we  hold. 

Figure  6.1  illustrates  these  concepts.  When  all  risk  is  firm-specific,  as  in  Figure  6.1  A, 

diversification  can  reduce  risk  to  low  levels.  With  all  risk  sources  independent,  and  with 

investment  spread  across  many  securities,  exposure  to  any  particular  source  of  risk  is 

negligible.  This  is  just an  application  of  the  law  of  averages.  The  reduction  of  risk  to  very 

low levels  because  of  independent  risk  sources  is  sometimes  called  the  insurance 

principle. 

When common  sources  of  risk  affect  all  firms,  however,  even  extensive  diversifica-

tion cannot  eliminate  risk.  In  Figure  6.IB.  portfolio  standard  deviation  falls  as  the 

number  of  securities  increases,  but  it  is  not  reduced  to  zero.  The  risk  that  remains  even 

- Unique  risk 

Market  risk 
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FIGURE  6.2 

PORTFOLIO  RISK 

DECREASES  AS 

DIVERSIFICATION 

INCREASES. 

Source  Elton  and  Grubar 
(1967). 

diversifiable  risk, 

unique  risk,  firm 

specific  risk, 

nonsystematic  risk 

Risk  that  can  be  elimi-

nated  by  diversification. 

after  diversification  is  called  market  risk,  risk  that  is  attributable  to  market-wide  risk 

sources.  Other  names  are  systematic  risk  or  nondiversifiable  risk.  The  risk  that  can  be 

eliminated  by  diversification  is  called  unique  risk,  firm-specific  risk,  nonsystematic 

risk, or  diversifiable  risk. 

This  analysis  is  borne  out  by  empirical  studies.  Figure  6.2  shows  the  effect  of  portfolio 

diversification,  using  data  on  NYSE  stocks.  The  figure  shows  the  average  standard 

deviations  of  equally  weighted  portfolios  constructed  by  selecting  stocks  at  random  as  a 

function  of  the  number  of  stocks  in  the  portfolio.  On  average,  portfolio  risk  does  fall  with 

diversification,  but  the  power  of  diversification  to  reduce  risk  is  limited  by  common 

sources  of  risk. 

6.2  ASSET  ALLOCATION  WITH  TWO  RISKY  ASSETS 

In the  last  chapter  we  examined  the  simplest  asset  allocation  decision,  that  involving  the 

choice  of  how  much  of  the  portfolio  to  place  in  risk-free  money-market  securities  versus 

in a  risky  portfolio.  We  simply  assumed  that  the  risky  portfolio  was  comprised  of  a  stock 

and  bond  fund  in  given  proportions.  Of  course,  investors  need  to  decide  on  the  proportion 

of their  portfolios  to  allocate  to  the  stock  versus  the  bond  market.  This,  too,  is  an  asset 

allocation  decision.  As  the  nearby  box  emphasizes,  most  investment  professionals 

recognize  that  "the  really  critical  decision  is  how  to  divvy  up  your  money  among  stocks, 

bonds  and  supersafe  investments  such  as  Treasury  bills." 

We examined  capital  allocation  between  risky  and  risk-free  assets  in  the  last  chapter. 

We  turn  now  to  asset  allocation  between  two  risky  assets,  which  we  will  continue  to 

assume  are  two  mutual  funds,  one  a  bond  fund  and  the  other  a  stock  fund.  After  we 

understand  the  properties  of  portfolios  formed  by  mixing  two  risky  assets,  we  will 

reintroduce  the  choice  of  the  third,  risk-free  portfolio.  This  will  allow  us  to  complete  the 

basic  problem  of  asset  allocation  across  the  three  key  asset  classes:  stocks,  bonds,  and 

risk-free money  market  securities.  Once  you  understand  this  case,  it  will  be  easy  to  see 

how  portfolios  of  many  risky  securities  might  best  be  constructed. 

Because  we  now  envision  forming  a  risky  portfolio  from  two  risky  assets,  we  need  to 

understand  how  the  uncertainties  of  asset  returns  interact.  It  turns  out  that  an  important 

determinant  of  portfolio  risk  is  the  extent  to  which  the  returns  on  the  two  assets  tend  to 

vary  either  in  tandem  or  in  opposition.  Portfolio  risk  depends  on  the  correlation  between 

the  returns  of  the  assets  in  the  portfolio.  We  can  see  why  using  a  simple  scenario  analysis. 

COVARIANCE  AND 

CORRELATION 
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RECIPE  FOR  SUCCESSFUL  INVESTING:  FIRST,  MIX  ASSETS  WELL 

First Ihings first. 

If you want daz/.lmg investment results,  don't  start 

vour day loraging for hot slocks and stellar mutual funds. 

Instead, say investment advisers, the really critical  deci-

sion is  how to  divvy  up  your  money  among  stocks, 

bonds, and supersale investments such as  Treasury bills. 

In Wall Street lingo, this mix of investments  is called 

your asset allocation. "The  asset-allocation choice  is the 

firsl and most important decision,"  says  William Droms. 

a finance  professor at  Georgetown  University.  "How 

much you have in |the  stock market]  really  drives  your 

results." 

"You cannot gel |stock market]  returns from  a bond 

portfolio, no matter how good your  security selection  is 

or how good the bond managers you use."  says  William 

John Mikus, a managing director of Financial Design,  a 

Los Angeles investment adviser. 

For proof. Mr. Mikus cites studies such as  the  1991 

analysis done by Gary Brinson. Brian Singer and Gilbert 

Beebower. That  study,  which  looked  at  the  10-year 

results for  82  large pension plans,  found  that  a  plan's 

asset-allocation policy  explained  91.5%  of  the  return 

earned. 

DESIGNING  A  PORTFOLIO 

Because your  asset  mix  is  so  important, some  mutual 

fund companies now offer  free services to help investors 

design their  portfolios.  Dreyfus  Corp.,  Fidelity  Invest-

ments. T. Rowe  Price Associates, and SleinRoe Mutual 

Funds will  either  suggest  an  asset allocation if  you fill 

out a  questionnaire  or  provide a  worksheet that  allows 

you to  figure  out your  own mix. 

Gerald Perritt,  editor  of  the  Mutual  Fund  Letter,  a 

Chicago newsletter,  says  you should  vary  your  mix  of 

assets depending  on  how  long  you  plan  to  invest.  The 

further you are  from  your  investment  goal,  the  more  you 

should have  in  stocks.  The  closer  you  get.  the  more  you 

should lean  toward  bonds  and  money-market  instru-

ments. such as  Treasury  bills.  Bonds  and  money-market 

instruments may  generate  lower  returns  than  stocks.  But 

for those who  need  money  in  the  near  future,  conserva-

tive investments  make  more  sense,  because  there's  less 

chance of  suffering  a devastating  short-term  loss. 

SUMMARIZING  YOUR  ASSETS 

"One  of  the  most  important  things  people  can  do  is 

summarize all  iheir  assets  on  one  piece  of  paper  and 

figure out iheir  asset  allocation."  says  Mr.  Pond. 

Once you've  settled  on  a  mix  of  slocks  and  bonds, 

you should  seek  to  maintain  the  targel  percentages,  says 

Mr. Pond.  To do  that,  he  advises  figuring  out  your  asset 

allocation once  every  six  months.  Because  of  a  stock-

market plunge,  you  could  find  that  stocks  are  now  a  far 

smaller part  of  your  portfolio  than  you  envisaged.  At 

such a time, you should  put  more  into  sleeks  and  lighten 

up on bonds. 

When devising  portfolios,  some  investment  advisers 

consider gold and real  estate  in  addition  to  the  usual  trio 

of stocks,  bonds  and  money-market  instruments.  Gold 

and real  estate  give  "you  a  hedge  against  hyperinfla-

tion."  says  Mr.  Droms.  "But  real  estate  is  better  than 

gold, because  you'll  get  better  long-run  returns." 

Source:  Jonathan  Clements.  "Recipe  lor  Successful  Investing: 

First.  Mix  Assets  Well."  The  Wall  Street  Journal.  October  ft. 

1993.  Reprinted  b\  permission  ol  The  Wall  Street  Journal.  © 

1491  Dow  Jones  i  Company.  Inc.  All  Rights  Reserved  World-

wide. 

Suppose  there  are  three  equally  likely  scenarios  for  the  economy:  a  recession,  normal 

growth,  and  a  boom.  The  performance  of  stock  funds  tends  to  follow  the  performance  of 

the broad  economy.  So  suppose  that  in  a  recession,  the  stock  fund  will  have  a  rate  of 

return  of  -7%,  in  a  normal  period  it  will  have  a  rate  of  return  of  12%,  and  in  a  boom 

period  it  will  have  a  rate  of  return  of  28%.  In  contrast,  bond  funds  often  do  better  when 

the economy  is  weak.  This  is  because  interest  rates  fall  in  a  recession,  which  means  that 

bond prices  rise.  Suppose  that  a  bond  fund  will  provide  a  rate  of  return  of  17%  in  a 

recession,  7%  in  a  normal  period,  and  -3%  in  a  boom.  These  assumptions  are  summa-

rized in  Table  6.1. 

Because  all  three  scenarios  are  equally  likely,  the  expected  return  on  each  fund  equals 

the average  of  the  outcomes  in  the  three  scenarios.  The  expected  return  of  the  stock  fund 

is 11%.  and  that  of  the  bond  fund  is 7%.  As  we  discussed  in  the  last  chapter,  the  variance 
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TABLE  6.1 

RATE  OF  RETURN 

ASSUMPTIONS  FOR 

STOCK  AND  BOND 

FUNDS 

Rate  ol  Return 

Probability 

Recession 

Normal 

Boom 

1/3 

1/3 

1/3 

- 7% 

+ 12 

+28 

+17% 

+ 7 

- 3 

TABLE  6.2 

EXPECTED  RETURN 

AND VOLATILITY 

FOR  TWO  FUNDS 

Stock  Fund 

Scenario 

Rate  of 

Return 

Deviation 

from 

Expected 

Return 

Squared 

Deviation 

Rate  of 

Return 

Deviation 

from 

Expected 

Return 

Squared 

Deviation 

Recession - 7% -18% 324 + 17% + 10% 100 

Normal + 12 + 1 1 + 7 + 0 0 

Boom +28 + 17 289 - 3 -10 100 

Expected 

return 

Standard 

deviation 

^ (-7  +  12  +  28)  =  11% 

I (324  +  1  +  289)  =  204.7 

V204.7  -  14.3% 

j(+17  +  7-3)  =  7% 

I (100  +  0  +  100)  =  66.7 

V667  =  8.2% 

is the  average  across  all  scenarios  of  the  squared  deviation  between  the  actual  return  of 

the  fund  and  its  expected  return;  the  standard  deviation  is  the  square  root  of  the  variance. 

These  values  are  computed  in  Table  6.2. 

What  about  the  risk  and  return  characteristics  of  a  portfolio  made  up  from  the  stock 

and  bond  funds?  The  portfolio  return  is  the  weighted  average  of  the  returns  on  each  fund 

with  weights  equal  to  the  proportion  of  the  portfolio  invested  in  each  fund.  Suppose  we 

form  an  equally  weighted  portfolio,  meaning  that  50%  of  the  risky  portfolio  is  invested  in 

the  stock  fund  and  50%  is  in  the  bond  fund.  Then  the  portfolio  return  in  each  scenario  is 

just  the  average  of  the  returns  on  the  two  funds.  For  example 

Portfolio  return  in  recession  =  .50  x  (-7%)  +  .50  x  17% 

= 5% 

Table  6.3  shows  the  rate  of  return  of  the  equally  weighted  portfolio  in  each  scenario, 

as well  as  the  portfolio's  expected  return,  variance,  and  standard  deviation.  Notice  that 

while  the  portfolio's  expected  return  is  just  the  average  of  the  expected  return  of  the  two 

assets,  the  standard  deviation  is  actually  less  than  that  of  either  asset. 

The  low  risk  of  the  portfolio  is  due  to  the  inverse  relationship  between  the  perform-

ance  of  the  two  funds.  In  a  recession,  stocks  fare  poorly,  but  this  is  offset  by  the  good 

performance  of  the  bond  fund.  Conversely,  in  a  boom  scenario,  bonds  fall,  but  stocks  do 

well.  Therefore,  the  portfolio  of  the  two  risky  assets  is  less  risky  than  either  asset 

individually.  Portfolio  risk  is  reduced  most  when  the  returns  of  the  two  assets  most 

reliably  offset  each  other. 

The  natural  question  investors  should  ask,  therefore,  is  how  one  can  measure  the 

tendency  of  the  returns  on  two  assets  to  vary  either  in  tandem  or  in  opposition  to  each 

other.  The  statistics  that  provide  this  measure  are  the  covariance  and  the  correlation 

coefficient. 
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TABLE  6.3 

RATF.  OF  RETURN 

FOR TWO  FUNDS 

AND THE 

PORTFOLIO 

Scenario 

Recession 

Normal 

Boom 

Probability 

1/3 

1/3 

1/3 

Rate  of  Return 

Stock  Fund 

- 7% 

12 

28 

+ 17% 
+ 7 

- 3 

Portfolio  Return 

+ 5.0% 

+ 9.5 

+ 12.5 

Expected  return 

Variance 

Standard  deviation 

11% 
204.7 

14.3% 

7% 

66.7 

8.2% 

9% 

9.5 

3.1% 

TABLE  6.4 

THE  COVARIANCE 

BETWEEN  THE 

RETURNS  OF  THE 

STOCK  AND  BOND 

FUNDS  D 

Recession 

Normal 

Boom 

Scenario 

Stock  Fund 

Deviation 

from 

Rate  of  Expected 

Return  Return 

- 7% 

+12 

+28 

-18% 
+ 1 
+ 17 

Rate  of 

Return 

+ 17% 
+ 7 

- 3 

Deviation 

from 

Expected 

Return 

+ 10% 
+ 0 
-10 

Product  of 

Deviations 

-180 
0 

-170 

Covariance  =  average  of  product  of  deviations  =  |  x  (-180  +0  -170)  =  -116.7 

The covariance  is  calculated  in  a  manner  similar  to  the  variance.  Instead  of  measunng 

the typical  difference  of  an  asset  return  from  its  expected  value,  however,  we  wish  to 

measure  the  extent  to  which  the  uncertainties  of  the  returns  on  the  two  assets  tend  to 

reinforce  or  offset  each  other. 

We start  in  Table  6.4  with  the  deviation  of  the  return  on  each  fund  from  its  expected  or 

mean value.  For  each  scenario,  we  multiply  the  deviation  of  the  stock  fund  return  from  its 

mean by the  deviation  of  the  bond  fund  return  from  its  mean.  The  product  will  be  positive 

if both  asset  returns  exceed  their  respective  means  in  that  scenario  or  if  both  fall  short  of 

their  respective  means.  The  product  will  be  negative  if  one  asset  exceeds  its  mean  return, 

while  the  other  falls  short  of  its  mean  return.  For  example,  Table  6.4  shows  that  the  stock 

fund  return  in  the  recession  falls  short  of  its  expected  value  by  18%,  while  the  bond  fund 

return  exceeds  its  mean  by  10%.  Therefore,  the  product  of  the  two  deviations  in  the 

recession  is  -18  x  10  =  -180,  as  reported  in  the  last  column.  The  product  of  deviations 

is negative  if  one  asset  performs  well  when  the  other  is  performing  poorly.  It  is  positive  if 

both assets  perform  well  or  poorly  in  the  same  scenarios. 

If we  average  these  products  across  all  scenarios,  we  obtain  a  measure  of  the  average 

tendency  of  the  asset  returns  to  vary  in  tandem.  Since  this  is  a  measure  of  the  extent  to 

which  the  returns  tend  to  vary  with  each  other,  that  is,  to  co-vary,  it  is  called  the 

covariance. The  covariance  of  the  stock  and  bond  funds  is  computed  in  the  last  line  of  the 

Table  6.4.  The  negative  value  for  the  covariance  indicates  that  the  two  assets  vary 

inversely,  that  is,  when  one  asset  performs  well,  the  other  tends  to  perform  poorly. 

Unfortunately,  it  is  difficult  to interpret  the  magnitude  of  the  covariance.  For  instance, 

does  the  covariance  of  -116.7  indicate  that  the  inverse  relationship  between  the  returns 

on stock  and  bond  funds  is strong  or  weak?  It's  hard  to  say.  An  easier  statistic  to  interpret 

is the  correlation  coefficient,  which  is  simply  the  covariance  divided  by  the  product  of 

the standard  deviations  of  the  returns  on  each  fund.  We  denote  the  correlation  coefficient 

by the  Greek  letter  rho,  p. 
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Correlation  Coefficient  =  p  =  rr� 
"stock A  "bond 

_ -116.7 

14.3  X  8.2 

Correlations  can  range  from  values  of  -1  to  +1.  Values  of  -1  indicate  perfect  negative 

correlation,  that  is,  the  strongest  possible  tendency  for  two  returns  to  vary  inversely. 

Values  of  +1  indicate  perfect  positive  correlation.  Correlations  of  zero  indicate  that  the 

returns  on  the  two  assets  are  unrelated  to  each  other.  The  correlation  coefficient  of  �.99 

confirms  the  overwhelming  tendency  of  the  returns  on  the  stock  and  bond  funds  to  vary 

inversely  in  this  scenario  analysis. 

We are  now  in  a  position  to  derive  the  risk  and  return  features  of  portfolios  of  risky 

assets. 

/ I  CONCEPT 

I CHECK 

1. Suppose  the  rates  of  return  of  the  bond  portfolio  in  the  three  scenarios  are  10%  in  a 

recession,  7%  in  a  normal  period,  and  -2%  in  a  boom.  What  would  be  the  covariance 

and correlation  coefficient  between  the  rates  of  return  on  the  stock  and  bond  portfo-

lios? 

THE  THREE 

RULES  OF  TWO 

RISKY-ASSET 

PORTFOLIOS 

;> =  wBr�  +  wsrs  (6.1) 

Rule 2.  The  expected  rate  of  return  on  the  portfolio  is  a  weighted  average  of  the 

expected returns  on  the  component  securities,  with  the  same  portfolio  proportions  as 

weights.  In  symbols,  the  expectation  of  Equation  6.1  is 

£(/>) =  w�E(r�)  +  wsE(rs).  (6.2) 

The  first  two  rules  are  simple  linear  expressions.  This  is  not  so  in  the  case  of  the 

portfolio  variance,  as  the  third  rule  shows. 

Rule 3.  The  variance  of  the  rate  of  return  on  the  two-risky-asset  portfolio  is 

a>  =  (vvfl�B)2  +  (u's<rs.)
2  +  2(u'fla�)(wvo-i.)pBS  (6.3) 

where  pns  is  the  correlation  coefficient  between  the  returns  on  the  stock  and  bond  funds. 

The  variance  of  the  portfolio  is  a  sum  of  the  contributions  of  the  component  security 

variances  plus  a  term  that  involves  the  correlation  coefficient  between  the  returns  on  the 

component  securities.  We  know  from  the  last  section  why  this  last  term  arises.  If  the 

correlation  between  the  component  securities  is  small  or  negative,  then  there  will  be  a 

greater  tendency  for  the  variability  in  the  returns  on  the  two  assets  to  offset  each  other. 

This  will  reduce  portfolio  risk.  Notice  in  Equation  6.3  that  portfolio  variance  is  lower 

when  the  correlation  coefficient  is  lower. 

The  formula  describing  portfolio  variance  is  more  complicated  than  that  describing 

portfolio  return.  This  complication  has  a  virtue  however,  namely,  the  tremendous 

potential  for  gains  from  diversification. 

Suppose  a  proportion  denoted  by  wB  is  invested  in  the  bond  fund,  and  the  remainder  1  � 

\vB, donoted  ws,  is  invested  in  the  stock  fund.  The  properties  of  the  portfolio  are 

determined  by  the  following  three  rules  (which  apply  the  rules  of  statistics  governing 

combinations  of  random  variables): 

Rule 1.  The  rate  of  return  on  the  portfolio  is  a  weighted  average  of  the  returns  on  the 

component  securities,  with  the  investment  proportions  as  weights. 
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THE  RISK-

RETURN  TRADE 

OFF  WITH  TWO 

RISKY-ASSET 

PORTFOLIOS 

Input data: 

uB  =  .12;  crs  =  .25;  pBS  =  0;  wB  =  .5;  ws  =  .5 

Portfolio variance: 

u-p =  (.5  X  ,12)2  +  (.5  X  ,25)2  +  2(.5  X  .12)  X  (.5  X  25)  X  0 

= .019225 

The standard  deviation  of  the  portfolio  (the  square  root  of  the  variance,  0.019225)  is 

0.1387  (13.87%).  Had  we  mistakenly  calculated  portfolio  risk  by  averaging  the  two 

standard  deviations  ([25  +  12]/2),  we  would  have  incorrectly  predicted  an  increase  in  the 

portfolio  standard  deviation  by  a  full  6.50  percentage  points  to  18.5%.  Instead,  the 

portfolio  variance  equation  shows  that  the  addition  of  stocks  to  the  formerly  all-bond 

portfolio  actually  increases  the  portfolio  standard  deviation  by  only  1.87  percentage 

points.  So  the  gain  from  diversification  can  be  seen  as  a  full  4.63%. 

This  gain  is  cost  free  in  the  sense  that  diversification  allows  us  to  experience  the  full 

contribution  of  the  stock's  higher  expected  return,  while  keeping  the  portfolio  standard 

deviation  below  the  average  of  the  component  standard  deviations.  As  Equation  6.2 

shows,  the  portfolio  expected  return  is  the  weighted  average  of  expected  returns  of  the 

component  securities.  If  the  expected  return  on  bonds  is  10%  and  on  stocks  17%,  then 

shifting  from  0%  to  50%  investment  in  stocks  will  increase  our  expected  return  from 

10% to  13.5%. 

EXAMPLE:  6.1:  BENEFITS  FROM  DIVERSIFICATION 

Suppose we invest  75% in  bonds  and  only  25%  in  stocks.  We  can  construct  a  portfolio 

with an  expected  return  higher  than  bonds  (.75  x  10)  +  (.25  x  17)  =  11.75%  and,  at 

the same  time,  a  standard  deviation  that  is  less  than  bonds.  Using  Equation  6.3  again, 

we find  that  the  portfolio  variance  is 

(.75  X  ,12)2  +  (.25  X  ,25)2  +  2(.75  X  .12)(.25  X  .25)  X  0  =  .012 

and, accordingly,  the  portfolio  standard  deviation  is  V.012  =  .1096  or  10.96%, 

which  is  less  than  the  standard  deviation  of  either  bonds  or  stocks  alone.  Taking  on 

a more  volatile  asset  (stocks)  actually  reduces  portfolio  risk!  Such  is  the  power  of 

diversification. 

We can  find  investment  proportions  that  will  reduce  portfolio  risk  even  further.  The 

risk-minimizing proportions  will  be  81.27%  in  bonds  and  18.73%  in  stocks.1  With  these 

proportions,  the  lowest-risk  portfolio  standard  deviation  will  be  10.82%,  and  the  portfo-

lio's  expected  return  will  be  11.31%. 

1 With  a  zero  correlation  coefficient,  the  variance  minimizing  proportion  in  the  bond  fund  is  given  by  the 
expression:  +  �;). 

Suppose  now  that  the  standard  deviation  of  bonds  is  12%  and  of  stocks  is  25%,  and  that 

there  is  zero  correlation  between  the  return  on  the  bond  fund  and  the  return  on  the  stock 

fund.  A correlation  coefficient  of  zero  means  that  stock  and  bond  returns  vary  indepen-

dently  of  each  other. 

Say we  start  out  with  a  position  of  100%  in  bonds,  and  we  now  consider  a  shift:  Invest 

50% in  bonds  and  50%  in  stocks.  We  can  compute  the  portfolio  variance  from  Equa-

tion 6.3. 
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Is this  portfolio  preferable  to  the  one  with  25%  in  the  stock  fund?  That  depends  on 

investor  preferences,  because  the  portfolio  with  the  lower  variance  also  has  a  lower 

expected  return. 
investment  opportunity  What  the  analyst  can  and  must  do,  however,  is  to  show  investors  the  entire  investment 
set  opportunity  set  as  we  do  in  Figure  6.3.  This  is  the  set  of  all  attainable  combinations  of 

Set Of available  portfolio  risk  and  return  offered  by  portfolios  formed  using  the  available  assets  in  differing 
risk-return  combinations.  .  J  r 

proportions. 
Points  on  the  investment  opportunity  set  of  Figure  6.3  can  be  found  by  varying  the 

investment  proportions  and  computing  the  resulting  expected  returns  and  standard 
deviations  from  Equations  6.2  and  6.3.  We  can  feed  the  input  data  and  the  two  equations 
into  a  personal  computer  and  let  it  draw  the  graph.  With  the  aid  of  the  computer,  we  can 
easily  find  the  portfolio  composition  corresponding  to  any  point  on  the  opportunity  set. 
Table  6.5  shows  the  investment  proportions  and  mean  and  standard  deviation  for  a  few 
portfolios. 

Investors  desire  portfolios  that  lie  to  the  "northwest"  in  Figure  6.3.  These  are 
portfolios  with  high  expected  returns  (toward  the  "north"  of  the  Figure)  and  low 
volatility  (to  the  "west").  Portfolios  that  lie  below  the  minimum-variance  portfolio  in  the 
figure  (portfolio  A)  can  therefore  be  rejected  out  of  hand  as  inefficient.  Any  portfolio  on 
the  downward  sloping  portion  of  the  curve  is  "dominated"  by  the  portfolio  that  lies 
directly  above  it  on  the  upward  sloping  portion  of  the  curve  since  that  portfolio  has 
higher  expected  return  and  equal  standard  deviation.  The  best  choice  among  the  portfo-
lios  on  the  upward  sloping  portion  of  the  curve  is  not  as  obvious,  because  in  this  region 
higher  expected  return  is  accompanied  by  higher  risk.  The  best  choice  will  depend  on  the 
investor's  willingness  to  trade-off  risk  against  expected  return. 

So far  we  have  assumed  a  correlation  of  zero  between  stock  and  bond  returns.  We 
know  that  low  correlations  aid  diversification  and  that  a  higher  correlation  coefficient 
between  stocks  and  bonds  results  in  a  reduced  effect  of  diversification.  What  are  the 
implications  of  perfect  positive  correlation  between  bonds  and  stocks? 

Assuming  the  correlation  coefficient  is  1.0  simplifies  Equation  6.3  for  portfolio 
variance.  Looking  at  it  again,  you  will  see  that  substitution  of  pBS  =  1  in  Equation  6.3 
means  we  can  "complete  the  square"  of  the  quantities  wb<jb  and  w^  to  obtain 

0> =  (И'йОд  +  W^)2 

FIGURE  6.3 
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FOR  BOND  AND 

STOCK  FUNDS. 

Expected 
return 

ад 

17% 
16% 
15% 
14% 
13% 
12% 
11% 

10% 

I I—I—I—I—I I  I—I—I—i—I—I—I—I—г °P 
11%  13%  15%  17%  19%  21%  23%  25% 

Standard  deviation 

Portfolio  A,  the  minimum  variance  portfolio 
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TABLE  6.5 

INVESTMENT 

OPPORTUNITY  SET 

FOR BOND  AND 

STOCK  FUNDS 

Investment  Proportions 
Expected  Return  (%) 

£(rp) 
Standard  Deviation  (%) 

0. 1.0 17.0 25.0 
.2 .8 15.6 20.14 
.4 .6 14.2 15.75 
5 .5 13.5 13.87 

.6 .4 12.8 12.32 

.8 .2 11.4 10.824 

.8127* .1873' 11.31 10.822 
1.0 0. 10.0 12.0 

Input  data:  E(rB)  = 10%  E(rs)  =  17% (Tfl  =  12%  (js  =  25% Pes  =  0 

* Minimum  variance  portfolio 

and, therefore, 

o> =  wBaR  +  u'so-s 

The portfolio  standard  deviation  is  a  weighted  average  of  the  component  security 

standard  deviations  only  in  the  special  case  of  perfect  positive  correlation.  In  this 

circumstance,  there  are  no  gains  to  be  had  from  diversification.  Whatever  the  proportions 

of stocks  and  bonds,  both  the  portfolio  mean  and  standard  deviation  are  simply  weighted 

averages.  Figure  6.4  shows  the  opportunity  set  with  perfect  positive  correlation�a 

straight  line  through  the  component  securities.  No  portfolio  can  be  discarded  as  ineffi-

cient in  this  case,  and  the  choice  among  portfolios  simply  depends  on  risk  preference. 

Diversification  in  the  case  of  perfect  positive  correlation  is  not  effective. 

Perfect  positive  correlation  is  the  only  case  in  which  there  is  no  benefit  from 

diversification.  Whenever  p  <  1,  the  portfolio  standard  deviation  is  less  than  the 

weighted  average  of the  standard  deviations  of  the  component  securities.  Therefore,  there 

are benefits  to  diversification  whenever  asset  returns  are  less  than  perfectly  correlated. 

Our analysis  has  ranged  from  very  attractive  diversification  benefits  (pBS  =  0)  to  no 

benefits  at  all  (pBS  =  1.0).  For  pBS  within  this  range,  the  benefits  will  be  somewhere  in 

between.  As  Figure  6.4  illustrates,  pBS  =  .5  is  a  lot  better  for  diversification  than  perfect 

positive  correlation  and  quite  a  bit  worse  than  zero  correlation. 

A realistic  correlation  coefficient  between  stocks  and  bonds  based  on  historical 

experience  actually  is  0.20.  The  expected  returns  and  standard  deviations  that  we  have  so 

far  assumed  also  reflect  historical  experience,  which  is  why  we  include  a  graph  for  pBS  = 

.2 in  Figure  6.4.  Table  6.6  enumerates  some  of  the  points  on  the  various  opportunity  sets 
in Figure  6.4. 

Negative  correlation  between  a  pair  of  assets  is  also  possible.  Where  negative 

correlation  is  present,  there  will  be  even  greater  diversification  benefits.  Again,  let  us 

start  with  an  extreme.  With  perfect  negative  con-elation,  we  substitute  pB5  =  -1.0  in 

Equation  6.3  and  simplify  it  in  the  same  way  as  with  positive  perfect  correlation.  Here, 

too, we  can  complete  the  square,  this  time,  however,  with  different  results 

and,  therefore 

a-p =  (wBcrB  -  w^)2 

dp  =  ABS[WBGB  -  iv^]  (6.5) 

The right-hand  side  of  equation  6.5  is  the  absolute  value  of  wBaB  -  Vs.  The 

solution  involves  the  absolute  value  because  standard  deviation  is  always  positive. 
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FIGURE  6.4 
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TABLE  6.6 

INVESTMENT 

OPPORTUNITY  SETS 

FOR  BONDS  AND 

STOCKS  WITH 

VARIOUS 

CORRELATION 

COEFFICIENTS 

Portfolio  Standard  Deviation  (%)  tor  Given  Correlation 

E[rP) p =  -1.0 p =  0 p =  .2 p =  .5 p =  1.0 

0. 17.0 25.0 25.0 25.0 25.0 25.0 

.2 15.6 17.6 20.1 20.6 21.3 22.4 

.4 14.2 10.2 15.8 16.6 17.9 19.8 

.6 12.8 2.8 12.3 13.4 15.0 17.2 

.8 11.4 4.6 10.8 11.7 12.9 14.6 

1.0 10.0 12.0 12.0 12.0 12.0 12.0 

Minimum  Variance  Portfolio 

wB (min)« .6757 .8127 .8706 1.0128 1.00 

E(rP) 12.27% 11.31% 10.91% 9.81% 10% 

Op 0 10.82% 11.54% 11.83% 12% 

•»„(min)  = °s  ~  CTapsPfls 
ив + us  -  2<recjspes 

With  perfect  negative  correlation,  the  benefits  from  diversification  stretch  to  the  limit. 
Equation  6.5  points  to  the  proportions  that  will  reduce  the  portfolio  standard  deviation  all 
the  way  to  zero.2  With  our  data,  this  will  happen  when  w B =  61.51%.  While  exposing  us 
to zero  risk,  investing  32.43%  in  stocks  (rather  than  placing  all  funds  in  bonds)  will  still 
increase  the  portfolio  expected  return  to  12.27%.  Of  course,  we  can  hardly  expect  results 
like  this  in  reality. 

/ I  CONCEPT  2.  Suppose  you  are  required  to  invest  50%  in  bonds. 

I CHECK  a.  What  must  be  the  correlation  between  stocks  and  bonds  so  that  the  portfolio 
standard  deviation  will  be  15%? 

b. What  is  the  portfolio  expected  return? 
c. Do  you  prefer  this  situation  to  being  unrestricted  with  pS5  =  .2? 

2 The  proportion  in  bonds  that  will  get  the  standard  deviation  to  zero  is: 

gs wR — 
a„ +  as 
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FIGURE  6.5 

THE  OPPORTUNITY 

SET  USING  BONDS 

AND STOCKS  AND 

TWO  CAPITAL 

ALLOCATION  LINES. 

6.3  THE  OPTIMAL  RISKY  PORTFOLIO  WITH  A  RISK-FREE  ASSET 

Now we  can  expand  the  asset  allocation  problem  to  include  a  risk-free  asset.  Let  us 
assume  a realistic  correlation  coefficient  between  stocks  and  bonds  of  0.20.  Suppose  then 
that we  are  still  confined  to  the  risky  bond  and  stock  funds,  but  now  can  also  invest  in 
risk-free T-bills  yielding  8%.  Figure  6.5  shows  the  opportunity  set  generated  from  the 
bond and  stock  funds.  This  is  the  same  opportunity  set  as  graphed  in  Figure  6.4  with 
Pes =  -20. 

Two  possible  capital  allocation  lines  (CALs)  are  drawn  from  the  risk-free  rate  (rf  -

8%)  to  two  feasible  portfolios.  The  first  possible  CAL  is  drawn  through  the  variance-
minimizing  portfolio  (A), which  invests  87.06%  in  bonds  and  12.94%  in  stocks.  Portfolio 
A's expected  return  is  10.91%  and  its  standard  deviation  is  11.54%.  With  a  T-bill  rate  (rf) 

of 8%,  the  reward-to-variability  ratio  of  portfolio  A (which  is  also  the  slope  of  the  CAL 
that  combines  T-bills  with  portfolio  A)  is 

s _  E(rA)  -  rf A 

_ .1091  -  .08  _ 
- .1154 

Now consider  the  CAL  that  uses  portfolio  В  instead  of  A.  Portfolio  В  invests  65%  in 
bonds  and  35%  in  stocks,  providing  an  expected  return  of  12.45%  with  a  standard 
deviation  of  12.83%.  Thus,  the  reward-to-variability  ratio  of  any  portfolio  on  the  CAL  of 
В is 
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FIGURE  6.6 

THE  OPTIMAL 
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STOCKS,  AND 

T-BILLS. 

optimal  risky  portfolio 

The  best  combination  of 

risky  assets  to  be  mixed 

with  safe  assets  to  form 

the  complete  portfolio. 

This  is  significantly  higher  than  the  reward-to-variability  ratio  of  the  CAL  of  the 
variance-minimizing  portfolio  A. 

The  difference  in  the  reward-to-variability  ratios  is  SB  —  SA  =  .10.  This  implies  that 
portfolio  В  provides  10  extra  basis  points  (0.10%)  of  expected  return  for  every  percent-
age  point  increase  in  standard  deviation. 

The  higher  reward-to-variability  ratio  of  portfolio  В  means  that  its  capital  allocation 
line  is  steeper  than  that  of  A.  Therefore,  CAL/;  plots  above  CAL,,  in  Figure  6.5.  In  other 
words,  combinations  of  portfolio  В  and  the  risk-free  asset  provide  a  higher  expected 
return  for  any  level  of  risk  (standard  deviation)  than  combinations  of  portfolio  A  and  the 
risk-free  asset.  Therefore,  all  risk-averse  investors  would  prefer  to  form  their  complete 
portfolio  using  the  risk-free  asset  with  portfolio  В  rather  than  with  portfolio  A.  In  this 
sense,  portfolio  В  dominates  A. 

But  why  stop  at  portfolio  B?  We  can  continue  to  ratchet  the  CAL  upward  until  it 
reaches  the  ultimate  point  of  tangency  with  the  investment  opportunity  set.  This  must 
yield  the  CAL  with  the  highest  feasible  reward-to-variability  ratio.  Therefore,  the 
tangency  portfolio  (О)  in  Figure  6.6  is  the  optimal  risky  portfolio  to  mix  with  T-bills, 
which  may  be  defined  as  the  risky  portfolio  resulting  in  the  highest  possible  CAL.  We 
can  read  the  expected  return  and  standard  deviation  of  portfolio  О  (for  "optimal")  off 
the  graph  in  Figure  6.6  as 

E(r0) =  14.36% 

a0  =  17.07% 

which  can  be  identified  as  the  portfolio  that  invests  37.65%  in  bonds  and  62.35%  in 
stocks.3  We  can  obtain  a  numerical  solution  to  this  problem  using  a  computer  program. 

The  CAL  with  our  optimal  portfolio  has  a  slope  of 

_ .1436  -  .08  _ 
" .1707  ~ 

1 The  proportion  of  portfolio  О  invested  in  bonds  is: 

1 E(r„) -  ryloj  - [Е(Гу> - *у1тд<ГлР,м 
1£(Гд)  -  ]o§  +  |£(rs)  -  rf\a2�  -  |E(r�)  -  rf  +  E(rs)  -  rf]aiflspBS 
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FIGURE  6.7 

THE  COMPLETE 

PORTFOLIO. 

which is  the  reward-to-variability  ratio  of  portfolio  O.  This  slope  exceeds  the  slope  of 
any other  feasible  portfolio,  as  it  must  if  it  is  to  be  the  slope  of  the  best  feasible  CAL. 

In the  last  chapter  we  saw  that  the  preferred  complete  portfolio  formed  from  a  risky 
portfolio  and  a  risk-free  asset  depends  on  the  investor's  risk  aversion.  More  risk-averse 
investors  will  prefer  low-risk  portfolios  despite  the  lower  expected  return,  while  more 
risk-tolerant investors  will  choose  higher-risk,  higher-return  portfolios.  Both  investors, 
however,  will  choose  portfolio  О  as  their  risky  portfolio  since  that  portfolio  results  in  the 
highest  return  per  unit  of  risk,  that  is,  the  steepest  capital  allocation  line.  Investors  will 
differ  only  in  their  allocation  of  investment  funds  between  portfolio  О  and  the  risk-free 
asset. 

Figure  6.7  shows  one  possible  choice  for  the  preferred  complete  portfolio,  C.  The 
investor  places  55%  of  wealth  in  portfolio  О and  45%  in  Treasury  bills.  The  rate  of  return 
and volatility  of  the  portfolio  are 

E(rc) =  8  +  .55  X  (14.36  -  8)  =  11.5% 

а с =  .55  X  17.07  -  9.4% 

In turn,  we  found  above  that  portfolio  О  is  formed  by  mixing  the  bond  fund  and  stock 
fund  with  weights  of  37.65%  and  62.35%.  Therefore,  the  overall  asset  allocation  of  the 
complete  portfolio  is  as  follows: 

Weight  in  nsk-free  asset 
Weight  in  bond  fund 
Weight  in  stock  fund 

Total 

45.0% 
.3765  X  55%  =  20.7 
.6235  X  55%  =  34.3 

100.0% 

Figure  6.8  depicts  the  overall  asset  allocation.  The  allocation  reflects  considerations  of 
both efficient  diversification  (the  construction  of  the  optimal  risky  portfolio,  О)  and  risk 
aversion  (the  allocation  of  funds  between  the  risk-free  asset  and  the  risky  portfolio  О  to 
form the  complete  portfolio,  Q. 

3. A  universe  of  securities  includes  a  risky  stock  (X),  a  stock  index  fund  (S),  and  T-bills. 

The data  for  the  universe  are: 
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FIGURE  6.8 

THE  COMPOSITION 
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SOLUTION  TO  THE 
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PROBLEM. 

Expected  Return  Standard  Deviation 

X 25%  60% 
S 20  30 
T-bills  5  0 

The  correlation  coefficient  between  X  and  S  is  -.2. 
a. Draw  the  opportunity  set  of  securities  X  and  S. 
b. Find  the  optimal  risky  portfolio  (O)  and  its  expected  return  and  standard 

deviation. 
c. Find  the  slope  of  the  CAL  supported  by  T-bills  and  portfolio  O. 
d. Suppose  an  investor  places  2/9  (i.e.,  22.22%)  of  the  complete  portfolio  in 

the  risky  portfolio  О,  and  the  remainder  in  T-bills.  Calculate  the  composition 
of the  complete  portfolio. 

6.4  EFFICIENT  DIVERSIFICATION  WITH  MANY  RISKY  ASSETS 

We can  extend  this  portfolio  construction  methodology  to  cover  the  case  of  many  risky 
assets  and  a  risk-free  asset.  First,  we  offer  an  overview.  As  in  the  two-risky-assets 
example,  the  problem  has  three  separate  steps.  To  begin,  we  identify  the  best  possible  or 
efficient risk-return  combinations  available  from  the  universe  of  risky  assets.  Next  we 
determine  the  optimal  portfolio  of  risky  assets  by  finding  the  portfolio  that  supports  the 
steepest  CAL.  Finally,  we  choose  an  appropriate  complete  portfolio  based  on  the 
investor's  risk  aversion  by  mixing  the  risk-free  asset  with  the  optimal  risky  portfolio. 

First,  we  determine  the  risk-return  opportunity  set.  The  aim  is  to  construct  the 
northwestern-most  portfolios  (in  terms  of  expected  return  and  standard  deviation)  from 
the  universe  of  securities.  The  inputs  are  the  expected  returns  and  standard  deviations  of 
each  asset  in  the  universe,  along  with  the  correlation  coefficients  between  each  pair  of 
assets.  These  data  come  from  security  analysis,  to  be  discussed  in  Part  Four.  The  graph 

THE  EFFICIENT 

FRONTIER  OF 

RISKY  ASSETS 
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FIGURE  6.9 
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that connects  all  the  northwestern-most  portfolios  is  called  the  efficient  frontier  of  risky 
assets.  It  represents  the  set  of  portfolios  that  offer  the  highest  possible  expected  rate  of 
return for  each  level  of  portfolio  standard  deviation.  These  portfolios  may  be  viewed  as 
efficiently  diversified.  One  such  frontier  is  shown  in  Figure  6.9. 

Expected  return-standard  deviation  combinations  corresponding  to  any  individual 

asset ends  up  inside  the  efficient  frontier,  because  single-asset  portfolios  are  inefficient— 
as they  are  not  efficiently  diversified. 

When we  choose  among  portfolios  on  the  efficient  frontier,  we  can  immediately 
discard  portfolios  below  the  minimum-variance  portfolio.  These  are  dominated  by 
portfolios  on  the  upper  half  of  the  frontier  with  equal  risk  but  higher  expected  returns. 
Therefore,  the  real  choice  is  among  portfolios  on  the  efficient  frontier  above  the 
minimum-variance  portfolio. 

Various  constraints  may  preclude  a  particular  investor  from  choosing  portfolios  on  the 
efficient  frontier,  however.  If  an  institution  is  prohibited  by  law  from  taking  short 
positions  in  any  asset,  for  example,  the  portfolio  manager  must  add  constraints  to  the 
computer-optimization  program  that  rule  out  negative  (short)  positions. 

Short  sale  restrictions  are  only  one  possible  constraint.  Some  clients  may  want  to 
assume  a  minimum  level  of  expected  dividend  yield.  In  this  case,  data  input  must  include 
a set  of  expected  dividend  yields.  The  optimization  program  is  made  to  include  a 
constraint  to  ensure  the  expected  portfolio dividend  yield  will  equal  or  exceed  the  desired 
level.  Another  popular  constraint  forbids  investments  in  companies  engaged  in  "undesir-
able social  activity." 

In principle,  portfolio  managers  can  tailor  an  efficient  frontier  to  meet  any  particular 
objective.  Of  course,  satisfying  constraints  carries  a  price  tag.  An  efficient  frontier 
subject  to  a number  of  constraints  will  offer  a lower  reward-to-  variability  ratio  than  a  less 
constrained  one.  Clients  should  be  aware  of  this  cost  and  may  want  to  think  twice  about 
constraints  that  are  not  mandated  by  law. 

The second  step  of  the  optimization  plan  involves  the  risk-free  asset.  Using  the  current 
risk-free  rate,  we  search  for  the  capital  allocation  line  with  the  highest  reward-to-
variability  ratio  (the  steepest  slope),  as  shown  in  Figures  6.5  and  6.6. 

The CAL  formed  from  the  optimal  risky  portfolio  (О)  will  be  tangent  to  the  efficient 
frontier  of risky  assets  discussed  above.  This  CAL  dominates  all  alternative  feasible  lines 
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(the  dashed  lines  that  are  drawn  through  the  frontier).  Portfolio  O,  therefore,  is  the 

optimal  risky  portfolio. 

Finally,  in  the  third  step,  the  investor  chooses  the  appropriate  mix  between  the  optimal 

risk portfolio  (O)  and  T-bills,  exactly  as  in  Figure  6.7. 
A portfolio  manager  will  offer  the  same  risky  portfolio  (O)  to  all  clients,  no  matter 

what  their  degree  of  risk  aversion.  Risk  aversion  comes  into  play  only  when  clients  select 
their  desired  point  on  the  CAL.  More  risk-averse  clients  will  invest  more  in  the  risk-free 
asset  and  less  in  the  optimal  risky  portfolio  О  than  less  risk-averse  clients,  but  both  will 
use  portfolio  О  as  the  optimal  risky  investment  vehicle. 

This  result  is  called  a  separation  property,  introduced  by  James  Tobin  (1958),  the 
1983  Nobel  Laureate  for  economics;  it  implies  that  portfolio  choice  can  be  separated  into 
two  independent  tasks.  The  first  task,  which  includes  steps  one  and  two,  determination  of 
the  optimal  risky  portfolio  (О),  is  purely  technical.  Given  the  particular  input  data,  the 
best  risky  portfolio  is  the  same  for  all  clients  regardless  of  risk  aversion.  The  second  task, 
construction  of  the  complete  portfolio  from  bills  and  portfolio  O,  however,  depends  on 
personal  preference.  Here  the  client  is  the  decision  maker. 

Of course,  the  optimal  risky  portfolio  for  different  clients  may  vary  because  of 
portfolio  constraints  such  as  dividend  yield  requirements,  tax  considerations,  or  other 
client  preferences.  Our  analysis,  though,  suggests  that  a  few  portfolios  may  be  sufficient 
to serve  the  demands  of  a  wide  range  of  investors.  We  see  here  the  theoretical  basis  of  the 
mutual  fund  industry. 

If the  optimal  portfolio  is  the  same  for  all  clients,  professional  management  is  more 
efficient  and  less  costly.  One  management  firm  can  serve  a  number  of  clients  with 
relatively  small  incremental  administrative  costs. 

The  (computerized)  optimization  technique  is  the  easiest  part  of  portfolio  construc-
tion.  If  different  managers  use  different  input  data  to  develop  different  efficient  frontiers, 
they  will  offer  different  "optimal"  portfolios.  Therefore,  the  real  arena  of  the  competi-
tion  among  portfolio  managers  is  in the  sophisticated  security  analysis  that  underlies  their 
choices.  The  rule  of  GIGO  (garbage  in-garbage  out)  applies  fully  to  portfolio  selection. 
If the  quality  of  the  security  analysis  is  poor,  a  passive  portfolio  such  as  a  market  index 
fund  can  yield  better  results  than  an  active  portfolio  tilted  toward  seemingly  favorable 
securities. 

4. Two  portfolio  managers  work  for  competing  investment  management  houses.  Each 
employs  security  analysts  to  prepare  input  data  for  the  construction  of  the  optimal 
portfolio.  When  all  is  completed,  the  efficient  frontier  obtained  by  manager  A  domi-
nates  that  of  manager  В  in that  A's  optimal  risky  portfolio  lies  northwest  of  B's.  Is  the 
more  attractive  efficient  frontier  asserted  by  manager  A  evidence  that  she  really 
employs  better  security  analysts? 

6.5  A  SINGLE-FACTOR  ASSET  MARKET 

factor  model 

Statistical  model  to  mea-

sure  the  firm-specific 

versus  systematic  influ-

ences  on  a  stock's  rate 

of  return. 

We started  this  chapter  with  the  distinction  between  systematic  and  firm-specific  risk. 
Systematic  risk  is  largely  macroeconomic,  affecting  all  securities,  while  firm-specific 
risk factors  affect  only  one  particular  firm  or,  perhaps,  its  industry.  Factor  models  are 
statistical  models  designed  to  estimate  these  two  components  of  risk  for  a  particular 
security  or  portfolio.  The  first  to  use  a  factor  model  to  explain  the  benefits  of  diversifica-
tion  was  another  Nobel  Prize  winner,  William  S.  Sharpe  (1963).  We  will  introduce  his 
major  work  (the  capital  asset  pricing  model)  in  the  next  chapter. 
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Let us  use  to  denote  the  excess  return  on  a  security,  that  is,  the  rate  of  return  in 

excess  of  the  risk-free  rate:  R.  =  r,  �  rf Then  we  can  express  the  distinction  between 

macroeconomic  and  firm-specific  factors  by  decomposing  this  excess  return  in  some 

holding  period  into  three  components 

R, =  £(*,)  +  ?>,M  +  e,  (6.6) 

In Equation  6.6,  E(Rt)  is  the  expected  excess  holding  period  return  (HPR)  at  the  start  of 

the holding  period.  The  next  two  terms  reflect  the  impact  of  two  sources  of  uncertainty. 

M quantifies  the market  or  macroeconomic  surprises  (with  zero  meaning  that  there  is  "no 

surprise")  during  the  holding  period.  Р,-  is the  sensitivity  of  the  security  to  the  macro-
economic  factor.  Finally,  e,  is  the  impact  of  unanticipated  firm-specific  events. 

Both M  and  e,  have  zero  expected  values  because  each  represents  the  impact  of 
unanticipated  events,  which  by  definition  must  average  out  to  zero.  The  beta  (P,)  denotes 
the responsiveness  of  security  i  to  macroeconomic  events;  this  sensitivity  will  be 
different  for  different  securities. 

As an  example  of  a  factor  model,  suppose  that  the  excess  return  on  Digital  stock  is 
expected to  be  9%  in  the  coming  holding  period.  However,  on  average,  for  every 
unanticipated  increase  of 1%  in the  vitality  of  the  general  economy,  which  we  take  as  the 
macroeconomic  factor  M, Digital's  stock  return  will  be  enhanced  by  1.2%:  Digital's  (3 is 
therefore  1.2. Finally,  Digital  is  affected  by firm-specific  surprises  as  well.  Therefore,  we 
can write  the  realized  excess  return  on  Digital  stock  as  follows 

Rd =  9%  +1.2  M  +  <?,. 

If the  economy  outperforms  expectations  by  2%,  then  we  would  revise  upward  our 
expectations  of Digital's  excess  return  by  1.2  X  2%,  or  2.4%,  resulting  in  a  new  expected 
excess return  of  11.4%.  Finally,  the  effects  of  Digital's  firm-specific  news  during  the 
holding period  must  be  added  to  arrive  at  the  actual  holding  period  return  on  Digital 
stock. 

Equation 6.6  describes  a  factor  model  for  stock  returns.  This  is  a  simplification  of 
reality;  a  more  realistic  decomposition  of  security  returns  would  require  more  than  one 
factor  in Equation  6.6.  We  treat  this  issue  in  the  next  chapter,  but  for  now,  let  us  examine 
the single-factor  case. 

A factor  model description  of  security  returns  is  of little  use  if  we  cannot  specify  a way  to 
measure  the  factor  that we  say  affects  security  returns.  One  reasonable  approach  is  to use 
the rate  of return  on  a  broad  index  of  securities,  such  as  the  S&P  500,  as  a  proxy  for  the 
common macro  factor.  With  this  assumption,  we  can  use  the  excess  return  on  the  market 
index,  RM,  to  measure  the  direction  of  macro  shocks  in  any  period. 

The index  model  separates  the  realized  rate  of  return  on  a  security  into  macro 
(systematic)  and  micro  (firm-specific)  components  much  like  Equation  6.6.  The  excess 
rate of  return  on  each  security  is  the  sum  of  three  components: 

Symbol 

1. The  stock's  excess  return  if  the  market  factor  is  neutral,  that  is,  if  the  market's  excess  a, 
return  is  zero. 

2.  The  component  of  return  due  to  movements  in  the  overall  market  (as  represented  by  the 

index  Ям);  p,  is  the  security's  responsiveness  to  the  market. 

3.  The  component  attributable  to  unexpected  events  that  are  relevant  only  to  this  security  e, 

(firm-specific). 

excess  return 

Rate  of  return  in  excess 

of the  risk-free  rate. 

beta 

The  sensitivity  of  a  secu-

nty's  returns  to  the 

systematic  or  market 

factor. 

SPECIFICATION  OF 

A SINGLE-INDEX 

MODEL  OF 

SECURITY 

RETURNS 

index  model 

A model  of  stock  returns 

using  a  market  index 

such  as  the  S&P  500  to 

represent  common  or 

systematic  risk  factors. 

I 
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The  excess  return  on  the  stock  now  can  be  stated  as 

R, =  a,  +  Mm  +  <6-7> 

Equation  6.7  specifies  the  two  sources  of  security  risk:  market  or  systematic  risk 

(P,RM),  attributable  to  the  security's  sensitivity  (as  measured  by  beta)  to  movements  in 

the  overall  market,  and  firm-specific  risk  (e,),  which  is  the  part  of  uncertainty  indepen-

dent  of  the  market  factor.  Because  the  firm-specific  component  of  the  firm's  return  is 

uncorrected  with  the  market  return,  we  can  write  the  variance  of  the  excess  return  of  the 

stock  as4 

Variance^,)  =  Variance^,  +  (3,/?M  +  e,) 

= Variance(3,/?M)  +  Variance^,) 

= p?  Variance^)  +  Variance^,)  (6.8) 

= p?a*,  +  v-(e.) 

= Systematic  risk  +  Firm-specific  risk 

Therefore,  the  total  variability  of  the  rate  of  return  of  each  security  depends  on  two 

components: 

1. The  variance  attributable  to  the  uncertainty  common  to  the  entire  market.  This 

systematic  risk  is  attributable  to  the  uncertainty  in  RM.  Notice  that  the  systematic 

risk  of  each  stock  depends  on  both  the  volatility  in  RM  (that  is,  crj,)  and  the 

sensitivity  of  the  stock  to  fluctuations  in  RM.  That  sensitivity  is  measured  by  P,. 

2. The  variance  attributable  to  firm-specific  risk  factors,  the  effects  of  which  are 

measured  by  e,.  This  is  the  variance  in  the  part  of  the  stock's  return  that  is 

independent  of  market  performance. 

This  single  index  model  is  convenient.  It  relates  security  returns  to  a  market  index  that 

investors  follow.  Moreover,  as  we  shall  soon  see,  its  usefulness  goes  beyond  mere 

convenience. 

STATISTICAL  AND 

GRAPHICAL 

REPRESENTATION 

OF  THE  SINGLE-

INDEX  MODEL 

Equation  6.7,  R,  =  ot,  +  +  e,,  may  be  interpreted  as  a  single-variable  regression 

equation of  R,  on  the  market  excess  return  RM.  The  excess  return  on  the  security  (R,)  is 

the  dependent  variable  that  is  to  be  explained  by  the  regression.  On  the  right-hand  side  of 

the  equation  are  the  intercept  a,;  the  regression  (or  slope)  coefficient  beta,  P(,  multiplying 

the  independent  (or  explanatory)  variable,  RM\  and  the  security  residual  (unexplained) 

return,  e,-. We  can  plot  this  regression  as  in  Figure  6.10,  which  shows  a  scatter  diagram 

for  Digital  Equipment  Corporation  (DEC)  return  against  the  market  factor. 

The  horizontal  axis  of  the  scatter  diagram  measures  the  explanatory  variable,  here  the 

market  factor,  RM.  The  vertical  axis  measures  the  dependent  variable,  here  DEC's  excess 

return,  RD.  Each  point  on  the  scatter  diagram  represents  a  sample  pair  of  returns  (RM,  Rp) 

that  might  be  observed  for  a  particular  holding  period.  Point  7", for  instance,  describes  a 

holding  period  when  the  excess  return  was  17%  on  the  market  and  27%  on  DEC. 

Regression  analysis  lets  us  use  the  sample  of  historical  returns  to  estimate  a  relation-

ship  between  the  dependent  variable  and  the  explanatory  variable.  The  regression  line  in 

Figure  6.10  is  drawn  so  as  to  minimize  the  sum  of  all  the  squared  deviations  around  it. 

4 Notice  that  because  a,  is  a  constant,  it  has  no  bearing  on  ihe  variance  of  R,. 
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FIGURE  6.10 

SCATTER  DIAGRAM 

FOR DEC. 
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Hence,  we  say  the  regression  line  "best  fits"  the  data  in  the  scatter  diagram.  The  line  is 
called  the  security  characteristic  line. 

The regression  intercept  (aD)  is  measured  from  the  origin  to  the  intersection  of  the 
regression  line  with  the  vertical  axis.  Any  point  on  the  vertical  axis  represents  zero 
market  excess  return,  so  the  intercept  gives  us  the  expected  excess  return  on  DEC  during 
the sample  period  when  market  performance  was  neutral.  The  intercept  in  Figure  6.10  is 
about 4.5%. 

The slope  of  the  regression  line  can  be  measured  by  dividing  the  rise  of  the  line  by  its 
run. It  is  also  expressed  by  the  number  multiplying  the  explanatory  variable,  which  is 
called the  regression  coefficient  or  the  slope  coefficient  or  simply  the  beta.  The  regres-
sion beta  is  a natural  measure  of  systematic  risk  since  it  measures  the  typical  response  of 
the security  return  to  market  fluctuations. 

The regression  line  does  not  represent  the  actual  returns;  that  is,  the  points  on  the 
scatter  diagram  almost  never  lie  on  the  regression  line,  although  the  actual  returns  are 
used to  calculate  the  regression  coefficients.  Rather,  the  line  represents  average  tenden-
cies;  it  shows  the  effect  of  the  index  return  on  our  expectation  of  RD.  The  algebraic 
representation  of  the  regression  line  is 

which  reads:  The  expectation  of  RD  given  a  value  of  RM  equals  the  intercept  plus  the 
slope  coefficient  times  the  given  value  of  RM. 

Because  the  regression  line  represents  expectations,  and  because  these  expectations 
may not  be  realized  in  any  or  all  of  the  actual  returns  (as  the  scatter  diagram  shows),  the 
actual security  returns  also  include  a  residual,  the  firm-specific  surprise,  et.  This  surprise 
(at point  T.  for  example)  is  measured  by  the  vertical  distance  between  the  point  of  the 
scatter  diagram  and  the  regression  line.  For  example,  the  expected  return  on  DEC.  given 
a market  return  of  17%,  would  have  been  4.5%  +  1.4  X  17%  =  28.3%.  The  actual  return 
was only  27%,  so  point  7"  falls  below  the  regression  line  by  1.3%. 

Equation  6.8  shows  that  the  greater  the  beta  of  the  security,  that  is,  the  greater  the 
slope  of  the  regression,  the  greater  the  security's  systematic  risk  ф^сг^),  as  well  as  its 
total variance  (&},). The  average  security  has  a  slope  coefficient  (beta)  of  1.0:  Because 
the market  is  composed  of  all  securities,  the  typical  response  to  a  market  movement  must 
be one  for  one.  An  "aggressive"  investment  will  have  a  beta  higher  than  1.0;  that  is,  the 

E{RD\RM) =  a0  +  Potf. (6.9) 
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security  has  above-average  market  risk.  In  Figure  6.10,  DEC's  beta  is  1.4.  Conversely, 
securities  with  betas  lower  than  1.0  are  called  defensive. 

A security  may  have  a  negative  beta.  Its  regression  line  will  then  slope  downward, 
meaning  that  for  more  favorable  macro  events  (higher  Лд/),  we  would  expect  a  lower 

return,  and  vice  versa.  The  latter  means  that  when  the  macro  economy  goes  bad  (negative 
RM) and  securities  with  positive  beta  are  expected  to  have  negative  excess  returns,  the 
negative-beta  security  will  shine.  The  result  is  that  a  negative-beta  security  has  negative 

systematic  risk,  that  is,  it  provides  a  hedge  against  systematic  risk. 

The  dispersion  of  the  scatter  of  actual  returns  about  the  regression  line  is  determined 
by the  residual  variance  o2(e0),  which  measures  the  effects  of  firm-specific  events.  The 
magnitude  of  firm-specific  risk  varies  across  securities.  One  way  to  measure  the  relative 
importance  of  systematic  risk  is  to  measure  the  ratio  of  systematic  variance  to  total 
variance 

, Systematic  or  explained  variance 
P =  — Total  variance 

. D aM 
(6.10) 

p is  the  correlation  coefficient  between  RD  and  RM.  Its  square  measures  the  ratio  of 
explained  variance  to  total  variance,  that  is,  the  proportion  of  total  variance  that  can  be 
attributed  to  market  fluctuations.  But  if  beta  is  negative,  so  is  the  correlation  coefficient, 
an indication  that  the  explanatory  and  dependent  variables  are  expected  to  move  in 
opposite  directions. 

At the  extreme,  when  the  correlation  coefficient  is  either  1.0  or  —1.0,  the  security 
return  is  fully  explained  by  the  market  return,  that  is,  there  are  no  firm-specific  effects. 
All  the  points  of  the  scatter  diagram  will  lie  exactly  on  the  line.  This  is  called  perfect 
correlation  (either  positive  or  negative);  the  return  on  the  security  is  perfectly  predictable 
from  the  market  return.  A  large  correlation  coefficient  (in  absolute  value  terms)  means 
systematic  variance  dominates  the  total  variance;  that  is,  firm-specific  variance  is 
relatively  unimportant.  When  the  correlation  coefficient  is  small  (in  absolute  value 
terms),  the  market  factor  plays  a  relatively  unimportant  part  in  explaining  the  variance  of 
the  asset,  and  firm-specific  factors  predominate. 

CONCEPT 

CHECK 

Explain  the  economic  meaning  of  the  differences  in  the  eight  scatter  diagrams  of 
Figure  6.11. 

DIVERSIFICATION 

IN A  SINGLE-

FACTOR 

SECURITY 

MARKET 

Imagine  a  portfolio  that  is  divided  equally  among  securities  whose  returns  are  given  by 
the  single-index  model  in  Equation  6.7.  What  is  the  systematic  and  nonsystematic  (firm-
specific)  variance  of  this  portfolio? 

You  hardly  need  arithmetic  to  see  that  the  beta  of  the  portfolio  is  the  simple  average  of 
the  individual  security  betas,  which  we  denote  Hence,  the  systematic  variance  equals 
fipvjr This  is  the  level  of  market  risk  in  Figure  6.1B.  The  market  variance  (o^)  and  the 
market  sensitivity  of  the  portfolio  (3;,)  determines  the  market  risk  of  the  portfolio. 

The  systematic  part  of  each  security  return,  $,RM,  is  fully  determined  by  the  market 
factor  and  therefore  is  perfectly  correlated  with  the  systematic  part  of  any  other  security 
return.  Hence,  there  are  no  diversification  effects  on systematic  risk  no  matter  how  many 
securities  are  involved.  As  far  as  market risk  goes,  a  single-security  portfolio  with  a  small 
beta  will  result  in  a  low  market-risk  portfolio.  The  number  of  securities  makes  no 
difference. 
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FIGURE  6.11 

VARIOUS  SCATTER 

DIAGRAMS. 

It is  quite  different  with  firm-specific  or  unique  risk.  If  you  choose  securities  with 

small residual  variances  for  a portfolio,  it.  too.  will  have  low  unique  risk.  But  you  can  do 

even better  simply  by  holding  more  securities,  even  if  each  has  a  large  residual  variance. 

Because  the  firm-specific  effects  are  independent  of  each  other,  their  risk  effects  are 

offsetting.  This  is  the  insurance  principle  applied  to  the  firm-specific  component  of  risk. 

The portfolio  ends  up  with  a  negligible  level  of  nonsystematic  risk. 

In sum,  when  we  control  the  systematic  risk  of  the  portfolio  by  manipulating  the 

average  beta  of  the  component  securities,  the  number  of  securities  is  of  no  consequence. 

But in the  case  of nonsystematic risk,  the  number  of  securities  involved  is  more  important 

than the  firm-specific  variance  of  the  securities.  Sufficient  diversification  can  virtually 

eliminate  firm-specific  risk.  Understanding  this  distinction  is  essential  to  understanding 

the role  of  diversification  in  portfolio  construction. 

We have  just  seen  that  when  forming  highly  diversified  portfolios,  firm-specific  risk 

becomes  irrelevant.  Only  systematic  risk  remains.  We  conclude  that  in  measuring 

security  risk  for  diversified  investors,  we  should  focus  our  attention  on  the  security's 

systematic  risk.  This  means  that  for  diversified  investors,  the  relevant  risk  measure  for  a 

security  will  be  the  security's  beta,  P,  since  firms  with  higher  P  have  greater  sensitivity  to 

broad  market  disturbances.  As  Equation  6.8  makes  clear,  systematic  risk  will  be  deter-

mined  both  by  market  volatility,  a},,  and  the  firm's  sensitivity  to  the  market,  p. 

SUMMARY 

� The  expected  rate  of  return  of  a  portfolio  is the  weighted  average  of  the  component  asset 

expected  returns  with  the  investment  proportions  as  weights. 



CHAPTER  FT  I  EFFICIENT  DIVERSIFICATION 155 

• The  variance  of  a  portfolio  is  a  sum  of  the  contributions  of  the  component-security 

variances  plus  terms  involving  the  correlation  among  assets. 

• Even  if  correlations  are  positive,  the  portfolio  standard  deviation  will  be  less  than  the 

weighted  average  of  the  component  standard  deviations,  as  long  as  the  assets  are  not 

perfectly positively  correlated.  Thus,  portfolio  diversification  is  of  value  as  long  as  assets 

are less  than  perfectly  correlated. 

• The  contribution  of  an  asset  to  portfolio  variance  depends  on  its  correlation  with  the  other 

assets  in  the  portfolio,  as  well  as  on  its  own  variance.  An  asset  that  is  perfectly  negatively 

correlated  with  a  portfolio  can be  used  to  reduce  the  portfolio  variance  to  zero.  Thus,  it  can 

serve  as  a  perfect  hedge. 

• The  efficient  frontier  of risky  assets  is  the  graphical  representation  of  the  set  of  portfolios 

that  maximizes  portfolio  expected  return  for  a given  level  of  portfolio  standard  deviation. 

Rational  investors  will  choose  a  portfolio  on  the  efficient  frontier. 

• A  portfolio  manager  identifies  the  efficient  frontier  by first  establishing  estimates  for  the 
expected  returns  and  standard  deviations,  and  the  correlations  among  them.  The  input  data 
are then  fed  into  an  optimization  program  that  produces  the  investment  proportions, 
expected  returns,  and  standard  deviations  of  the  portfolios  on  the  efficient  frontier. 

• In  general,  portfolio  managers  will  identify  different  efficient  portfolios  because  of 
differences  in  the  methods  and  quality  of  security  analysis.  Managers  compete  on  the 
quality  of  their  security  analysis  relative  to  their  management  fees. 

• If  a  risk-free  asset  is  available  and  input  data  are  identical,  all  investors  will  choose  the 
same  portfolio  on  the  efficient  frontier,  the  one  that  is  tangent  to  the  CAL.  All  investors 
with  identical  input  data  will  hold  the  identical  risky  portfolio,  differing  only  in  how  much 
each  allocates  to  this  optimal  portfolio  and  to  the  risk-free  asset.  This  result  is  charac-
terized  as  the  separation  principle  of  portfolio  selection. 

• The  single-index  representation  of  a single-factor  security  market  expresses  the  excess  rate 
of return  on  a  security  as  a function  of the  market  excess  return:  R, =  a,  +  Р,  Дд/  +  e,.  This 
equation  also  can  be  interpreted  as  a regression  of  the  security  excess  return  on  the  market-
index  excess  return.  The  regression  line  has  intercept  ot,  and  slope  (3,,  and  is  called  the 
security  characteristic  line. 

• In  a  single-index  model,  the  variance  of  the  rate  of  return  on  a  security  or  portfolio  can  be 
decomposed  into  systematic  and  firm-specific  risk.  The  systematic  component  of  variance 
equals  (32  times  the  variance  of  the  market  excess  return.  The  firm-specific  component  is 
the variance  of  the  residual  term  in  the  index  model  equation. 

• The  beta  of  a  portfolio  is  the  weighted  average  of  the  betas  of  the  component  securities.  A 
security  with  negative  beta  reduces  the  portfolio  beta,  thereby  reducing  exposure  to  market 
volatility.  The  unique  risk  of  a  portfolio  approaches  zero  as  the  portfolio  becomes  more 
highly  diversified. 

К ICY  TF:RMS beta,  150 

diversifiable  risk,  135 

efficient  frontier,  148 

excess  return,  150 

factor  model,  149 

firm-specific  risk,  135 

index model,  150 

investment opportunity  set. 

nondiversifiable  risk.  134 

optimal risky  portfolio.  145 

separation  property.  149 

systematic  risk,  134 

unique risk,  135 

141 

market risk,  134 

PROBLEM  SETS The  following  data  apply  to  Questions  1-5: 
A pension  fund  manager  is  considering  three  mutual  funds.  The  first  is  a  stock  fund, 

the  second  is  a  long-term  government  and  corporate  bond  fund,  and  the  third  is  a  T-bill 
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money market  fund  that  yields  a  sure  rate  of  9%.  The  probability  distributions  of  the 
risky funds  are: 

Expected  Return Standard  Deviation 

Stock  fund  (S) .22 .32 
Bond  fund  (B) .13 .23 

The correlation  between  the  fund  returns  is  0.15. 
1. Tabulate  and  draw  the  investment  opportunity  set  of  the  two  risky  funds.  Use 

investment  proportions  for  the  stock  fund  of  0  to  100%  in  increments  of  20%.  What 
expected  return  and  standard  deviation  does  your  graph  show  for  the  minimum 
variance  portfolio? 

2. Draw  a  tangent  from  the  risk-free  rate  to  the  opportunity  set.  What  does  your  graph 
show for  the  expected  return  and  standard  deviation  of  the  optimal  risky  portfolio? 

3. What  is  the  reward-to-variability  ratio  of  the  best  feasible  CAL? 

4. Suppose  now  that  your  portfolio  must  yield  an  expected  return  of  15%  and  be 
efficient,  that  is,  on  the  best  feasible  CAL. 

a. What  is  the  standard  deviation  of  your  portfolio? 
b. What  is  the  proportion  invested  in  the  T-bill  fund  and  each  of  the  two  risky 

funds? 

5. If  you  were  to  use  the  two  risky  funds,  and  still  require  an  expected  return  of  15%, 
what would  be  the  investment  proportions  of  your  portfolio?  Compare  its  standard 
deviation  to  that  of  the  optimal  portfolio  in  problem  4.  What  do  you  conclude? 

6. Stocks  offer  an expected  rate  of  return  of  18%  with  a  standard  deviation  of  22%,  and 
gold offers  an expected  return  of  10%  with  a  standard  deviation  of  30%. 

a. In  iight  of  the  apparent  inferiority  of  gold  to  stocks  with  respect  to  both  mean 
return  and  volatility,  would  anyone  hold  gold?  If  so,  demonstrate  graphically 
why one  would  do  so. 

b. How  would  you  answer  a  if  the  correlation  coefficient  between  gold  and 
stocks  were  1.0?  Draw  a  graph  illustrating  who  would  or  would  not  hold  gold. 
Could these  expected  returns,  standard  deviations,  and  correlation  represent  an 
equilibrium  for  the  security  market? 

7. Suppose  that  many  stocks  are  traded  in  the  market,  and  it  is  possible  to  borrow  at  the 
risk-free  rate,  rf  The  characteristics  of  two  of  the  stocks  are  as  follows: 

Stock Expected  Return Standard  Deviation 

A .08 .40 

В .13 .60 

Correlation  =  -1 

Could the  equilibrium  rf  be  greater  than  0.10? 

8. Assume  expected  returns  and  standard  deviations  for  all  securities,  as  well  as  the 
risk-free rate  for  lending  and  borrowing,  are  known.  Will  investors  arrive  at  the  same 
optimal  risky  portfolio?  Explain. 

9. What  is  the  relationship  of  the  portfolio  standard  deviation  to  the  weighted  average 
of the  standard  deviations  of  the  component  assets? 

10. A  project  has  a 0.7  chance  of  doubling  your  investment  in  a  year  and  a  0.3  chance  of 
halving  your  investment  in  a year.  What  is  the  standard  deviation  of  the  rate  of  return 
on this  investment? 
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11.  Investors  expect  the  market  rate  of  return  this  year  to  be  10%.  The  expected  rate  of 

return  on  a  stock  with  a  beta  of  1.2  is  currently  12%.  If  the  market  return  this  year 

turns  out  to  be  8%,  how  would  you  revise  your  expectation  of  the  rate  of  return  on 

the  stock? 

12.  The  following  figure  shows  plots  of  monthly  rates  of  return  and  the  stock  market  for 

two  stocks. 

rA-r,  rB-r, 

a. Which  stock  is  riskiest  to  an  investor  currently  holding  her  portfolio  in  a 

diversified  portfolio  of  common  stock? 

b. Which  stock  is  riskiest  to  an  undiversifted  investor  who  puts  all  of  his  funds  in 

only  one  of  these  stocks? 

13.  Here  are  rates  of  return  for  six  months  for  Generic  Risk,  Inc.  What  is  Generic's  beta? 

You  can  find  the  answer  by  plotting  the  scatter  diagram. 

Month Market  Return Generic  Return 

1 0% +2% 

2 0 0 

3 -1 0 

4 -1 -2 

5 +1 + 4.0 

6 +1 +2.0 

The  following  data  apply  to  questions  14  through  16: 

Hennessy  &  Associates  manages  a  $30  million  equity  portfolio  for  the  multi-manager 

Wilstead  Pension  Fund.  Jason  Jones,  financial  vice  president  of  Wilstead,  noted  that 

Hennessy  had  rather  consistently  achieved  the  best  record  among  the  Wilstead's  six 

equity  managers.  Performance  of  the  Hennessy  portfolio  had  been  clearly  superior  to  that 

of the  S&P  500  in  four  of  the  past  five  years.  In  the  one  less  favorable  year,  the  shortfall 

was  trivial. 

Hennessy  is  a  "bottom-up"  manager.  The  firm  largely  avoids  any  attempt  to  "time 

the  market."  It  also  focuses  on  selection  of  individual  stocks,  rather  than  the  weighting  of 

favored  industries. 

There  is  no  apparent  conformity  of  style  among  the  six  equity  managers.  The  five 

managers,  other  than  Hennessy,  manage  portfolios  aggregating  $250  million  made  up  of 

more  than  150  individual  issues. 

Jones  is  convinced  that  Hennessy  is  able  to  apply  superior  skill  to  stock  selection,  but 

the  favorable  results  are  limited  by  the  high  degree  of  diversification  in  the  portfolio. 

Over  the  years,  the  portfolio  generally  held  40-50  stocks,  with  about  2%  to  3%  of  total 

funds  committed  to  each  issue.  The  reason  Hennessy  seemed  to  do  well  most  years  was 
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because  the  firm  was  able  to  identify  each  year  10  or  12  issues  which  registered 
particularly  large  gains. 

Based on  this  overview,  Jones  outlined  the  following  plan  to  the  Wilstead  pension 
committee: 

Let's  tell Hennessy  to  limit the  portfolio  to no  more  than  20  stocks.  Hennessy  will  double 
the commitments to the stocks that it really favors,  and eliminate  the  remainder.  Except  for 
this one new restriction, Hennessy should  be  free  to manage  the  portfolio  exactly  as  before. 

All the  members  of  the  pension  committee  generally  supported  Jones's  proposal, 
because  all  agreed  that  Hennessy  had  seemed  to  demonstrate  superior  skill  in  selecting 
stocks.  Yet,  the  proposal  was  a  considerable  departure  from  previous  practice,  and 
several  committee  members  raised  questions. 
14. Answer  the  following: 

a. Will  the  limitation  of  20  stocks  likely  increase  or  decrease  the  risk  of  the  port-
folio?  Explain. 

b. Is  there  any  way  Hennessy  could  reduce  the  number  of  issues  from  40  to  20 
without  significantly  affecting  risk?  Explain. 

15. One  committee  member  was  particularly  enthusiastic  concerning  Jones's  proposal. 
He suggested  that  Hennessy's  performance  might  benefit  further  from  reduction  in 
the number  of  issues  to  10.  If  the  reduction  to  20  could  be  expected  to  be 
advantageous,  explain  why  reduction  to  10  might  be  less  likely  to  be  advantageous. 
(Assume  that  Wilstead  will  evaluate  the  Hennessy  portfolio  independently  of  the 
other  portfolios  in  the  fund.) 

16. Another  committee  member  suggested  that,  rather  than  evaluate  each  managed 
portfolio  independently  of  other  portfolios,  it  might  be  better  to  consider  the  effects 
of a  change  in  the  Hennessy  portfolio  on  the  total  fund.  Explain  how  this  broader 
point  of  view  could  affect  the  committee  decision  to  limit  the  holdings  in  the 
Hennessy  portfolio  to  either  10  or  20  issues. 

17. Assume  security  returns  are  generated  by  the  single  index  model 

R, =  a,  +  3  ,RM +  e, 

where  /?,  is  the  excess  return  for  security  i,  and  RM  is  the  market's  excess  return. 
Suppose  also  that  there  are  three  securities  A,  B.  and  С  characterized  by  the 
following  data. 

Security P E(R) 

A .8 .10 .05 

В 1.0 .12 .01 

С 1.2 .14 .10 

a. If  ah  =  .04,  calculate  the  variance  of  returns  of  securities  A,  B,  and  C. 
b. Now  assume  there  are  an  infinite  number  of  assets  with  return  characteristics 

identical  to  those  of  A,  B.  and  C,  respectively.  If  one  forms  a  well-diversified 
portfolio  of  type  A  securities,  what  will  be  the  mean  and  variance  of  the 
portfolio's  excess  return?  What  about  portfolios  composed  only  of  type  В  or  С 
stocks? 

c. Is  there  an  arbitrage  opportunity  in  this  market?  Analyze  the  opportunity  using  a 
graph. 



APPENDIX:  THE  FALLACY  OF  TIME  DIVERSIFICATION 

There  is  a  common  misunderstanding  of  the  rationale 

behind  the  insurance  industry.  Many  people  believe 

risk pooling  is  at  the  heart  of  the  industry,  yet  risk 

sharing  is  what  attracts  investors  to  become  insurers. 

When  insurers  hold  a  small  share  of  their  portfolios  in 

any given  policy,  then  any  risk,  no  matter  how  unique 

and "unpooled,"  will  be  tolerable.  Of  course, 

insurers  have  to  worry  about  correlation  among 

insured  risks,  lest  the  entire  portfolio  collapse  from 

one shock  and  its  ripple  effect. 

The  root  of  the  misconception  lies  in  comparing 

portfolios  of  different  sizes.  Pooling  risks  means  the 

portfolio  grows  in  total  size.  Each  additional  life 

insurance  policy  that  a  company  sells  increases  the 

dollar  value  of  the  entire  portfolio,  hence  the  dollar 

risk always  goes  up  with  risk  pooling.  Thus,  while  the 

properties  of  the  larger  pie  may  be  better,  it  may  still 

be too  large  to  swallow.  Risk  sharing,  on  the  other 

hand,  means  we  take  a  given  pie  and  split  it  into  ever 

smaller  parts,  making  each  palatable  for  a  small 

mouth.  We  take  each  life  insurance  policy  and  sell  a 

small  portion  of  it  to  many  investors.  In  this  way,  the 

size  of  the  pie  that  each  investor  holds  can  be  made 

small  enough. 

A parallel  version  of  this  misconception  is  "time 

diversification."  Consider  the  case  of  Mr.  Frier.  Plan-

ning  to  retire  in  five  years  makes  him  an  investor  with 

a five-year  horizon.  Confronted  with  the  fact  that  the 

standard  deviation  of  stock  returns  exceeds  20%  per 

year,  Mr.  Frier  has  become  aware  of  his  acute  risk 

aversion  and  is  keeping  most  of  his  retirement  portfo-

lio in  money  market  assets. 

Recently,  Mr.  Frier  has  learned  of  the  large  poten-

tial gains  from  diversification.  He  wonders  whether 

investing  for  as  long  as  five  years  might  not  take  the 

standard  deviation  sting  out  of  stocks  while  keeping 

the expected  return  honey. 

Mr.  Mavin,  a  highly  recommended  financial  advi-

sor,  argues  that  the  time  factor  is  all  important.  He 

cites  academic  research  showing  that  asset  rates  of 

return  over  successive  holding  periods  are  indepen-

dent.  Therefore,  he  argues  that  over  a  five-year 

period,  returns  in  good  years  and  bad  years  will  can-

cel out,  making  the  average  rate  of  return  on  the 

portfolio  over  the  investment  period  less  risky  than 

would  appear  from  an  analysis  of  single-year  vol-

atility.  Because  returns  in  each  year  are  independent. 

Mr.  Mavin  tells  Mr.  Frier  a  five-year  investment  is 

equivalent  to  a  portfolio  of  five  equally  weighted, 

independent  assets. 

Mr.  Frier  is  convinced  and  intends  to  transfer  his 

funds  to  a  stock  fund  right  away.  Is  his  conviction 

warranted?  Does  Mr.  Mavin's  time  diversification 

really  reduce  risk? 

It is  true  that  the  standard  deviation  of  the  average 

annual  rate  of  return  over  the  five  years  will  be 

smaller  than  the  one-year  standard  deviations,  as  Mr. 

Mavin  claims.  But  what  about  the  volatility  of  Mr. 

Frier's  total  retirement  fund? 

Mr.  Mavin  is  wrong:  Time  diversification  does  not 

reduce  risk.  While  it  is  true  that  the  per  year  average 

rate  of  return  has  a  smaller  standard  deviation  for  a 

longer  time  horizon,  it  is  also  true  that  the  uncertainty 

compounds  over  a  greater  number  of  years.  Unfor-

tunately,  this  latter  effect  dominates;  that  is,  the  total 

T-year  return  becomes  more  uncertain  the  longer  the 

investment  horizon  (T  years). 

Investing  for  more  than  one  holding  period  means 

the amount  at  risk  is  growing.  This  is  analogous  to  an 

insurer  taking  on  more  insurance  policies.  The  fact 

that  these  policies  are  independent  does  not  offset  the 

effect  of  placing  more  funds  at  risk.  Focus  on  the 

standard  deviation  of  the  average  rate  of  return 

should  never  obscure  the  more  proper  emphasis  on 

the ultimate  dollar  value  of  a  portfolio  strategy. 

Using  the  standard  deviation  of  one-year  returns  to 

analyze  Mr.  Frier's  problem  is  appropriate  only  if  the 

dollar  risk  grows  in  direct  proportion  to  the  number  of 

years  at  risk.  If  this  assumption  seems  too  moderate 

or too  extreme,  one  can  adjust  it  accordingly.  Using 

the standard  deviation  of  the  average  will  almost 

never  be  the  appropriate  solution. 

159 



160 PART II  1  PORTFOLIO  THF.ORY 

SOLUTIONS  TO  L. 

CONCEPT 

CHECKS 

Stock  Fund Bond  Fund 

Deviation Deviation 
from from 

Scenario 
Rate  of Expected Squared Rate  of Expected Squared 

Scenario Return Return Deviation Return Return Deviation 

Recession - 7% -18% 324 + 10% + 5% 25 

Normal + 12 + 1 1 + 7 + 2 4 

Boom +28 + 17 289 - 2 - 7 49 

Expected 
1 (-7  +  12  +  28) 

1 
5% return 1 (-7  +  12  +  28) = 11% 

3 
(+10  +  7  -  2)  = 5% 

Vanance 1 (324  +  1  +  289) = 204.7 
1 

3 
(25  +  4  +  49)  = 26 

Standard 
deviation V26  =  5.1% 

Covanance  =  average  of  product  of  deviations 

= 5  X  {(-18  X  5)  +  (1  X  2)  +  [17  X  (-7)]  } 

Correlation  coefficient  =  -

2. a.  Using  Equation  6.3  with  the  data:  ств =  .12;  crs  =  .25;  wB  =  .5;  and  ws  =  1  -

= .5,  we  obtain  the  equation 

= .  152 =  (u<ficrs)
2  +  (Wscts)

2  +  2(treae)(  wstrS)Pbs 

= (.5  X  ,12)2  +  (.5  X  ,25)2  +  2(.5  X  ,12)(.5  X  .2.5)pflS 

which  yields  p  =  .2183. 
b. Using  Equation  6.2  and  the  additional  data:  E(rB)  =  .10;  E(rs)  =  .17,  we  obtain 

E(rp) =  wBE(rB)  +  wsE(rs)  =  (.5  X  .10)  +  (.5  X  .17)  =  .135,  or  13.5% 

c. On  the  one  hand,  you  should  be  happier  with  a  correlation  of  .2148  than  one  of 
.22 since  the  lower  correlation  implies  greater  benefits  from  diversification  and 
means  that  for  any  level  of  expected  return,  there  will  be  lower  risk.  On  the 
other  hand,  the  constraint  that  you  must  hold  50%  of  the  portfolio  in  bonds  rep-
resents  a  cost  to  you  since  it  prevents  you  from  choosing  the  risk-return  tradeoff 
most suited  to  your  tastes.  Unless  you  would  choose  to  hold  about  50%  of  the 
portfolio  in  bonds  anyway,  you  are  better  off  with  the  slightly  higher  correlation 
but with  the  ability  to  choose  your  own  portfolio  weights. 

3. a.  Using  Equations  6.2  and  6.3,  we  generate  the  data  shown  in  Table  6A.1: 
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TABLE  6A.1  Data  X  i  T-Bills 

Mean 25°/< 12%  5% 

Standard  deviation 60 30  0 

Correlation  coefficient .50 

Portfolio  Opportunity  Set 

Portfolio  Standard 

Weight  In  X Weight  in  S Portfolio  Mean  (%) Deviation  (%) 

-1.00 2.00 -1.00 60.00 

-0.90 1.90 0.30 55.56 

-0.80 1.80 1.60 51.26 

-0.70 1.70 2.90 47.15 

-0.60 1.60 4.20 43.27 

-0.50 1.50 5.50 39.69 

-0.40 1.40 6.80 36.50 

-0.30 1.30 8.10 33.81 

-0.20 1.20 9.40 31.75 

-0.10 1.10 10.70 30.45 

0.00 1.00 12.00 30.00 

0.10 0.90 13.30 30.45 

0.20 0.80 14.60 31.75 

0.30 0.70 15.90 33.81 

0.40 0.60 17.20 36.50 

0.50 0.50 18.50 39.69 

0.60 0.40 19.80 43  27 

0.70 0.30 21.10 47.15 

0.80 0.20 22.40 51.26 

0.90 0.10 23.70 55.56 

1.00 0.00 25.00 60.00 

1.10 -0.10 26.30 64.55 

1.20 -0.20 27.60 69.20 

1.30 -0.30 28.90 73.91 

1.40 -0.40 30.20 78.69 
1.50 -0.50 31.50 83.52 

1.60 -0.60 32.80 88.39 
1.70 -0.70 34.10 93  29 
1.80 -0.80 35.40 98.22 
1.90 -0.90 36.70 103.18 
2.00 -1.00 38.00 108.17 

Optimal  portfolio  .619 .381 20.05 43.99 
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b. From  the  above  table,  we  can  draw  the  opportunity  set  of  risky  assets  as  in  the  fol-
lowing diagram. 

If you  draw  a  ray  from  the  T-bill  rate  (on  the  vertical  axis)  that  is  tangent  to  the 
opportunity  set,  the  point  of  tangency  (portfolio  О)  is  approximately  at  the  mean  of 
20% and  standard  deviation  of  45%,  close  to  the  portfolio  with  60%  in  stock  X  and 
40% in  the  index  fund.  Using  the  formula  in  footnote  3,  you  can  compute  the  exact 
proportion of  О  in  X  as  61.90  percent  and  38.10%  in  the  index  fund.  Using  the  for-
mulas for  mean  and  standard  deviation  again,  we  find  that  the  mean  of  О  is 
20.05% and  its  standard  deviation  is  43.99%. 

c. The  slope  of  the  CAL  (its  reward-to-variability  ratio)  is  computed  by 
So =  [£(r0)  -  rf]la0  =  (20.05  -  5J/43.99  =  .3421 

d. If  we  propose  the  optimal  position  in-portfolio  О  for  an  individual  investor  as  у = 
22.22%, then  this  investor  will  hold  77.78%  in  T-bills.  .2222  x  .6190  =  13.75%  in 
X, and  .2222  X  .3810  =  8.47%  in  the  index  fund. 

4. Efficient  frontiers  derived  by  portfolio  managers  depend  on  forecasts  of  the  rates  of  return 
on various  securities  and  estimates  of  risk,  that  is.  standard  deviations  and  correlation 
coefficients.  The forecasts  themselves  do  not  control  outcomes.  Thus,  to  prefer  a  manager 
with a  rosier  forecast  (northwesterly  frontier)  is  tantamount  to  rewarding  the  bearers  of 
good news  and  punishing  the  bearers  of  bad  news.  What  the  investor  wants  is  to  reward 
bearers of  accurate  news.  Investors  should  monitor  forecasts  of  portfolio  managers  on  a 
regular basis  to develop  the  track  record  of  their  forecasting  accuracy.  Portfolio  choices  of 
the more  accurate  forecasters  will,  in  the  long  run,  outperform  the  field. 

5. a.  Beta,  the  slope  coefficient  of  the  security  on  the  factor:  securities  /?,  —  R6  have  a 

positive beta.  These  securities  move,  on  average,  in  the  same  direction  as  the  mar-
ket [RM).  RT.  R2,  R(I  have  large  betas,  so  they  are  "aggressive"  in  that  they  carry 
more systematic  risk  than  R3,  RA,  R5,  which  are  "defensive."  R7  and  RS  have  a 
negative beta.  These  are  hedge  assets  that  carry  negative  systematic  risk. 

b. Intercept,  the  expected  return  when  the  market  is  neutral:  The  estimates  show  that 
R|, R4,  RK  have  a  positive  intercept,  while  R2,  R3,  RB,  R7  have  negative  intercepts. 
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To the  extent  that  one  believes  these  intercepts  will  persist,  a  positive  value  is  pre-

ferred. 

c. Residual  variance,  the  nonsystematic  risk:  R2.  R3,  R-,  have  a  relatively  low  residual 

variance.  With  diversification,  this  risk  will  eventually  be  eliminated,  and  hence, 

the difference  in  the  residual  variance  is  of  little  economic  significance. 

d. Total  variance,  the  sum  of  systematic  and  nonsystematic  risk:  has  a  low  beta 

and low  residual  variance,  so  its  total  variance  will  be  low.  /?,.  R(l  have  high  betas 

and high  residual  variance,  so  their  total  variance  will  be  high.  But  R4  has  a  low 

beta  and  high  residual  variance,  while  R2  has  a  high  beta  with  a  low  residual  vari-

ance.  In  sum,  total  variance  will  often  misrepresent  systematic  risk,  which  is  the 

part  that  counts. 



CHAPTER 

7 
CAPITAL  ASSET  PRICING  AND 

ARBITRAGE  PRICING  THEORY 

AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

� Use  the  implications  of  capital  market  theory  to  compute  security  risk 

premiums. 

� Construct  and  use  the  security  market  line. 

� Take  advantage  of  an  arbitrage  opportunity  with  a  portfolio  thai  includes 

mispriced  securities. 

� Use  arbitrage  pricing  theory  with  more  than  one  factor  to  identify  mispriced 

securities. 

The  capital  asset  pricing  model,  almost  always  referred  to  as  the  CAPM,  is  a  centerpiece 

of modern  financial  economics.  It  was  developed  by  William  F.  Sharpe,  who  was 

awarded  the  1990  Nobel  Prize  for  economics. 

The CAPM  gives  us  a  precise  prediction  of  the  relationship  we  should  observe 

between  the  risk  of  an  asset  and  its  expected  return.  This  relationship  serves  two  vital 

functions. 

First,  it  provides  a  benchmark  rate  of  return  for  evaluating  possible  investments.  For 

example,  a  security  analyst  might  want  to  know  whether  the  expected  return  forecast  for 

a stock  is  more  or  less  than  its  "fair"  return  given  risk.  Second,  the  model  helps  us  make 

an educated  guess  as  to  the  expected  return  on  assets  that  have  not  yet  been  traded  in  the 

marketplace.  For  example,  how  do  we  price  an  initial  public  offering  of  stock?  How  will 

a major  new investment  project  affect  the  return  investors  require  on  a  company's  stock? 

Although  the  CAPM  does  not  fully  withstand  empirical  tests,  it  is  widely  used  because  of 

the insight  it  offers  and  because  its  accuracy  suffices  for  many  important  applications. 

The exploitation  of  security  mispricing  to  earn  risk-free  economic  profits  is  called 

arbitrage.  It  typically  involves  the  simultaneous  purchase  and  sale  of  equivalent  securi-

ties (often  in  different  markets)  in  order  to  profit  from  discrepancies  in  their  price 

relationship. 
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The  most  basic  principle  of  capital  market  theory  is  that  equilibrium  market  prices 
should  rule  out  arbitrage  opportunities.  If  actual  security  prices  allow  for  arbitrage,  the 
resulting  opportunities  for  profitable  trading  will  lead  to  strong  pressure  on  security 
prices  that  will  persist  until  equilibrium  is  restored.  Only  a  few  investors  need  be  aware 
of arbitrage  opportunities  to  bring  about  a  large  volume  of  trades,  and  these  trades  will 
bring  prices  back  into  alignment.  Therefore,  no-arbitrage  restrictions  on  security  prices 
are  extremely  powerful.  The  implications  of  no-arbitrage  principles  for  financial  eco-
nomics  were  first  explored  by  Modigliani  and  Miller,  both  Nobel  Laureates  (1985  and 
1990). 

The  Arbitrage  Pricing  Theory  (APT)  developed  by  Stephen  Ross  uses  a  no-arbitrage 
argument  to  derive  the  same  relationship  between  expected  return  and  risk  as  the  CAPM. 
We explore  the  risk-return  relationship  using  well-diversified  portfolios,  and  discuss  the 
similarities  and  differences  between  the  APT  and  the  CAPM. 

7.1  THE  CAPITAL  ASSET  PRICING  MODEL 

The  capital  asset  pricing  model,  or  CAPM,  predicts  the  relationship  between  the  risk 
and  equilibrium  expected  returns  on  risky  assets.  We  will  approach  the  CAPM  in  a 
simplified  world.  Thinking  about  an  admittedly  unrealistic  world  allows  a  relatively  easy 
leap  to  the  solution.  With  this  accomplished,  we  can  add  complexity  to  the  environment, 
one  step  at  a  time,  and  see  how  the  theory  must  be  amended.  This  process  allows  us  to 
develop  a  reasonably  realistic  and  comprehensible  model. 

A number  of  simplifying  assumptions  lead  to  the  basic  version  of  the  CAPM.  The 
fundamental  idea  is  that  individuals  are  as  alike  as  possible,  with  the  notable  exceptions 
of initial  wealth  and  risk  aversion.  This  list  of  assumptions  that  describes  the  necessary 
conformity  of  investors  follows: 

1. Investors  cannot  affect  prices  by  their  individual  trades.  This  means  that  there  are 
many  investors,  each  with  an  endowment  that  is  small  compared  with  the  total 
endowment  of  all  investors.  This  assumption  is  analogous  to  the  perfect  competi-
tion  assumption  of  microeconomics. 

2. All  investors  plan  for  one  identical  holding  period. 

3. Investors  form  portfolios  from  a  universe  of  publicly  traded  financial  assets,  such 
as stocks  and  bonds,  and  have  access  to  unlimited  risk-free  borrowing  or  lending 
opportunities. 

4. Investors  pay  neither  taxes  on  returns  nor  transaction  costs  (commissions  and 
service  charges)  on  trades  in  securities.  In  such  a  simple  world,  investors  will  not 
care  about  the  difference  between  returns  from  capital  gains  and  those  from 
dividends. 

5. All  investors  attempt  to  construct  efficient  frontier  portfolios,  that  is,  they  are 
rational  mean-variance  optimizers. 

6. All  investors  analyze  securities  in  the  same  way  and  share  the  same  economic  view 
of the  world.  Hence,  they  all  end  with  identical  estimates  of  the  probability 
distribution  of  future  cash  flows  from  investing  in  the  available  securities.  This 
means  that  given  a  set  of  security  prices  and  the  risk-free  interest  rate,  all  investors 
use  the  same  expected  returns,  standard  deviations,  and  correlations  to  generate  the 
efficient  frontier  and  the  unique  optimal  risky  portfolio.  This  assumption  is  often 
called  homogeneous  expectations. 
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Obviously,  these  assumptions  ignore  many  real-world  complexities.  However,  they 

lead to  some  powerful  insights  into  the  nature  of  equilibrium  in  security  markets. 

Next,  we  summarize  the  equilibrium  that  will  prevail  in  this  hypothetical  world  of 

securities  and  investors.  We  explain  these  implications  in  the  following  sections. 

1. All  investors  will  choose  to  hold  the  market  portfolio  (M),  which  includes  all 

assets  of  the  security  universe.  For  simplicity,  we  shall  refer  to  all  assets  as  stocks. 

The proportion  of  each  stock  in  the  market  portfolio  equals  the  market  value  of  the 

stock (price  per  share  times  the  number  of  shares  outstanding)  divided  by  the  total 

market  value  of  all  stocks. 

2. The  market  portfolio  will  be  on  the  efficient  frontier.  Moreover,  it  will  be  the 

optimal  risky  portfolio,  the  tangency  point  of  the  capital  allocation  line  (CAL)  to 

the efficient  frontier.  As  a  result,  the  capital  market  line  (CML),  the  line  from  the 

risk-free  rate  through  the  market  portfolio,  M,  is  also  the  best  attainable  capital 

allocation  line.  All  investors  hold  M  as  their  optimal  risky  portfolio,  differing  only 

in the  amount  invested  in  it  as  compared  to  investment  in  the  risk-free  asset. 

3. The  risk  premium  on  the  market  portfolio  will  be  proportional  to  the  variance  of 

the market  portfolio  and  investors'  typical  degree  of  risk  aversion.  Mathematically 

E(rM) -  r,=  A*a}, (7.1) 

WHY  ALL 

INVESTORS  HOLD 

THE  MARKET 

PORTFOLIO 

where  <jm  is the  standard  deviation  of  the  market  portfolio  and  A*  is  a  scale  factor 

representing  the  degree  of  risk  aversion  of  the  average  investor. 

4. The  risk  premium  on  individual  assets  will  be  proportional  to  the  risk  premium  on 

the market  portfolio  (M)  and  to  the  beta  coefficient  of  the  security  on  the  market 

portfolio.  This  implies  that  the  rate  of  return  on  the  market  portfolio  is  the  single 

factor  of the  security  market.  The  beta  measures  the  extent  to  which  returns  on  the 

stock respond  to  the  returns  of  the  market  portfolio.  Formally,  beta  is  the  regres-

sion (slope)  coefficient  of  the  security  return  on  the  market  portfolio  return, 

representing  the  sensitivity  of  the  stock  return  to  fluctuations  in  the  overall  security 

market. 

Given all  our  assumptions,  it  is  easy  to  see  why  all  investors  hold  identical  risky 

portfolios.  If all investors  use  identical  mean-variance  analysis  (assumption  5),  apply  it  to 

the same  universe  of  securities  (assumption  3),  with  an  identical  time  horizon  (assump-

tion 2),  use  the  same  security  analysis  (assumption  6),  and  experience  identical  tax 

consequences  (assumption  4),  they  all  must  arrive  at  the  same  determination  of  the 

optimal risky  portfolio.  That  is,  they  all  derive  identical  efficient  frontiers  and  find  the 

same tangency  for  the  capital  allocation  line  (CAL)  from  T-bills  (risk-free  rate,  zero 

standard deviation)  to  that  frontier,  as  in  Figure  7.1. 

With everyone  choosing  to  hold  the  same  risky  portfolio,  stocks  will  be  represented  in 

the aggregate  risky  portfolio  in  the  same  proportion  as  they  are  in  each  investor's 

(common)  risky  portfolio.  If  GM  represents  1  percent  in  each  common  risky  portfolio, 

GM will  be  1  percent of  the  aggregate  risky  portfolio.  This  in  fact  is  the  market  portfolio 

since the  market  is  no more  than  the  aggregate  of  all  individual  portfolios.  Because  each 

investor  uses  the  market  portfolio  for  the  optimal  risky  portfolio,  the  CAL  in  this  case  is 

called the  capital  market  line,  or  CML,  as  in  Figure  7.1. 

Suppose  the  optimal  portfolio  of  our  investors  does  not  include  the  stock  of  some 

company,  say.  Delta  Air  Lines.  When  no  investor  is  willing  to  hold  Delta  stock,  the 

demand  is  zero,  and the  stock  price  will  take  a  free  fall.  As  Delta  stock  gets  progressively 

cheaper,  it  begins  to  look  more  attractive,  while  all  other  stocks  look  (relatively)  less 

attractive.  Ultimately.  Delta  will  reach  a  price  where  it  is  desirable  to  include  it  in  the 

optimal  stock  portfolio,  and  investors  will  buy. 
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This  price  adjustment  process  guarantees  that  all  stocks  will  be  included  in  the  optimal 

portfolio.  The  only  issue  is  the  price.  At  a  given  price  level,  investors  will  be  willing  to 

buy  a  stock;  at  another  price,  they  will  not.  The  bottom  line  is  this:  If  all  investors  hold  an 

identical risky  portfolio,  this  portfolio  has  to  be  the  market  portfolio. 

A passive  strategy,  using  the  CML  as  the  optimal  CAL,  is  a  powerful  alternative  to  an 

active  strategy.  The  market  portfolio  proportions  are  a  result  of  profit-oriented  "buy" 

and  "sell"  orders  that  cease  only  when  there  is  no  more  profit  to  be  made.  And  in  the 

simple  world  of  the  CAPM,  all  investors  use  precious  resources  in  security  analysis.  A 

passive  investor  who  takes  a  free  ride  by  simply  investing  in  the  market  portfolio  benefits 

from  the  efficiency  of  that  portfolio.  In  fact,  an  active  investor  who  chooses  any  other 

portfolio  will  end  on  a  CAL  that  is  less  efficient  than  the  CML  used  by  passive  investors. 

We sometimes  call  this  result  a  mutual  fund  theorem  because  it  implies  that  only  one 

mutual  fund  of  risky  assets�the  market  portfolio�is  sufficient  to  satisfy  the  investment 

demands  of  all  investors.  The  mutual  fund  theorem  is  another  incarnation  of  the 

separation  property  discussed  in  Chapter  6.  Assuming  all  investors  choose  to  hold  a 

market  index  mutual  fund,  we  can  separate  portfolio  selection  into  two  components: 

(1)  a  technical  side,  in  which  an  efficient  mutual  fund  is  created  by  professional 

management,  and  (2)  a  personal  side,  in  which  an  investor's  risk  aversion  determines  the 

allocation  of  the  complete  portfolio  between  the  mutual  fund  and  risk-free  asset.  Here,  all 

investors  agree  that  the  mutual  fund  they  would  like  to  hold  is  the  market  portfolio. 

While  different  investment  managers  do  create  risky  portfolios  that  differ  from  the 

market  index,  we  attribute  this  in  part  to  the  use  of  different  estimates  of  risk  and 

expected  return.  Still,  a  passive  investor  may  view  the  market  index  as  a  reasonable  first 

approximation  to  an  efficient  risky  portfolio. 

The  logical  inconsistency  of  the  CAPM  is  this:  If  a  passive  strategy  is  costless  and 

efficient,  why  would  anyone  follow  an  active  strategy?  But  if  no  one  does  any  security 

analysis,  what  brings  about  the  efficiency  of  the  market  portfolio? 

We have  acknowledged  from  the  outset  that  the  CAPM  simplifies  the  real  world  in  its 

search  for  a  tractable  solution.  Its  applicability  to  the  real  world  depends  on  whether  its 

predictions  are  accurate  enough.  The  model's  use  is  some  indication  that  its  predictions 

are  reasonable.  We  discuss  this  issue  in  Section  7.3  and  in  greater  depth  in  Chapter  8. 

/ I  CONCEPT  I.  If  only  a  few  investors  perform  security  analysis  and  all  others  hold  the  market 

I CHECK  portfolio  (M),  would  the  CML  still  be  the  efficient  CAL  for  investors  who  do  not 

engage  in  security  analysis?  Explain. 
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In Chapters  5  and  6  we  showed  how  individual  investors  decide  how  much  to  invest  in 

the risky  portfolios  when  they  can  include  a  risk-free  asset  in  the  investment  budget. 

Returning  now  to  the  decision  of  how  much  to  invest  in  the  market  portfolio  M  and  how 

much in  the  risk-free  asset,  what  can  we  deduce  about  the  equilibrium  risk  premium  of 

portfolio  M? 

We asserted  earlier  that  the  equilibrium  risk  premium  of  the  market  portfolio, 

E(rM) -  rf,  will  be  proportional  to  the  degree  of  risk  aversion  of  the  average  investor  and 

to the  risk  of  the  market  portfolio,  a2
M.  Now  we  can  explain  this  result. 

When  investors  purchase  stocks,  their  demand  drives  up  prices,  thereby  lowering 

expected  rates  of  return  and  risk  premiums.  But  if  risk  premiums  fall,  then  relatively 

more  risk-averse  investors  will  pull  their  funds  out  of  the  risky  market  portfolio,  placing 

them instead  in  the  risk-free  asset.  In  equilibrium,  of  course,  the  risk-premium  on  the 

market  portfolio  must  be  just  high  enough  to  induce  investors  to  hold  the  available  supply 

of stocks.  If  the  risk  premium  is  too  high  compared  to  the  average  degree  of  risk  aversion, 

there  will  be  excess  demand  for  securities,  and  prices  will  rise:  if  it  is  too  low,  investors 

will not  hold  enough  stock  to  absorb  the  supply,  and  prices  will  fall.  The  equilibrium  risk 

premium  of  the  market  portfolio  is  therefore  proportional  to  both  the  risk  of  the  market, 

as measured  by  the  variance  of  its  returns,  and  to  the  degree  of  risk  aversion  of  the 

average  investor,  denoted  by  A*  in  equation  7.1. 

EXAMPLE  7.1:  MARKET  RISK,  THE  RISK  PREMIUM,  AND  RISK  AVERSION 

Suppose  the  risk-free  rate  is  5%,  the  average  investor  has  a  risk  aversion  coefficient  of 

/4* = 2,  and the  standard  deviation  of  the  market  portfolio  is  20%.  Then,  from  equation 

7.1 we  estimate  the  equilibrium  value  of  the  market  risk  premium1  as  2  x  ,202  =  .08. 

So the  expected  rate  of  return  on  the  market  must  be 

E(rM) =  rf  +  equilibrium  risk  premium 

= .05  +  .08  =  .13  =  13% 

If investors  were  more  risk  averse,  it  would  take  a  higher  risk  premium  to  induce  them 

to hold  shares.  For  example,  if  the  average  degree  of  risk  aversion  were  3.  the  market 

risk premium  would  be  3 x  ,202  =  .12.  or  12%.  and  the  expected  return  would  be  17%. 

2. Data  from  1926  to  1993  for  the  S&P  500  index  show  an  average  excess  return  over 

Treasury  bills  of  about  8.5%  with  standard  deviation  of  21%.  To  the  extent  that  these 

averages  approximate  investor  expectations  for  the  period,  what  must  have  been  the 

coefficient  of risk  aversion  of  the  average  investor?  If  the  coefficient  of  risk  aversion 

were 3.5,  what  risk  premium  would  have  been  consistent  with  the  market's  historical 

standard deviation? 

The CAPM  is  built  on  the  insight  that  the  appropriate  risk  premium  on  an  asset  will  be 

determined  by  its  contribution  to  the  risk  of  investors'  overall  portfolios.  Portfolio  risk  is 

what matters  to  investors,  and  portfolio  risk  is  what  governs  the  risk  premiums  they 

demand. 

We showed  in  Chapter  6  that  the  contribution  of  a  single  security  to  the  standard 

deviation  of  a  large  diversified  portfolio  depends  only  on  the  systematic  risk  of  the 

security.  In  fact,  in  a  single-factor  security  market  (as  described  in  Chapter  6.  Section 

6.5).  the  security's  contribution  to  the  standard  deviation  of  the  diversified  portfolio  is 

1 To  use  equalion  7.1.  we  must  express  reiurns  in  decimal  form  ralher  lhan  as  percentages. 
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proportional  to  its  beta  and  to  the  standard  deviation  of  the  factor.  To illustrate  the  CAPM 
rationale  in  a  relatively  simple  fashion,  we  now  add  assumption  7:  Our  universe  is  a 
single-factor  security  market,  and  the  return  on  the  market  portfolio  can  be  treated  as  that 
factor. 

In our  security  market,  then,  the  contribution  of  a  given  stock,  say  DEC.  to  the 
standard  deviation  of  the  market  portfolio  is  P„CTm.2  The  CAPM  implies  that  DEC's  risk 
premium  (i.e.,  its  expected  rate  of  return  in  excess  of  the  risk-free  rate)  is  proportional  to 
this  contribution  in  the  same  way  that  the  market  portfolio's  expected  excess  return  is 
proportional  to  its  risk. 

To be  more  specific,  the  investor's  trade-off  between  risk  and  return  using  the  opti-
mal  risky  portfolio  is  given  by  the  reward-to-variability  ratio  of  the  capital  market  line, 
S =  [E(rM)  -  >у\/<тм.  Setting  this  value  equal  to  DEC's  risk  premium  per  unit  contribu-

tion to  the  market's  portfolio  risk,  we  have 

E(rM) -  rf  _  E(rn)  -  rf 

from  which  we  derive  the  CAPM's  expected  return-beta  relationship 

E(rD) =  rf+  pD[E(rM)  - rf)  (7.2) 

In words,  the  rate  of  return  on  any  asset  exceeds  the  risk-free  rate  by  a  risk  premium 
that  is  arrived  at  by  multiplying  the  asset's  systematic  risk  measure  (its  beta)  and  the  risk 
premium  of  the  (benchmark)  market  portfolio.  This  expected  return-beta  relationship  is 
the  most  familiar  expression  of  the  CAPM. 

The  expected  return-beta  relationship  of  the  CAPM  makes  a  powerful  economic 
statement.  It  states,  for  example,  that  a  security  with  a  high  variance  but  a  relatively  low 
beta  of  .5  will  carry  one-third  the  risk  premium  of  a  low-variance  security  with  a  beta  of 
1.5. Thus,  equation  7.2  quantifies  the  conclusion  we  reached  in  Chapter  6  that  only 
systematic  risk  matters  to  investors  who  can  diversify,  and  that  systematic  risk  is 
measured  by  the  beta  of  the  security.  The  average  beta  of  all  securities  is  1.0. 

EXAMPLE  7.2:  EXPECTED  RETURNS  AND  RISK  PREMIUMS 

Suppose  the  risk  premium  of  the  market  portfolio  is  9%,  and  we  estimate  the  beta  of 
DEC as  (JD  =  1.3.  The  risk  premium  predicted  for  the  stock  is  therefore  1.3  times  the 
market  risk  premium,  or  1.3  X 9% =  11.7%.  The expected  rate  of return  on  DEC  is  the 
risk-free rate  plus  the  risk  premium.  For  example,  if  the  T-bill  rate  were  5%,  the 
expected  rate  of return  would  be  5% +  11.7%  =  16.7%,  or using  equation  7.2  directly, 

E(rn) =  rf  +  ^„[Market  risk  premium) 

= 5%  +  1.3  X  9%  =  16.7% 

If the  estimate  of  the  beta  of  DEC  were  only  1.2,  the  required  risk  premium  for  DEC 
would  fall  to  10.8%.  Similarly,  if  the  market  risk  premium  were  only  8%,  DEC's  risk 
premium  would  be  only  10.4%. 

We see  now  why  the  assumptions  that  made  individuals  act  similarly  are  so  useful.  If 
everyone  holds  an  identical  risky  portfolio,  then  everyone  will  find  that  the  beta  of  each 

2 This  is  literally  true  with  a  sufficient  number  of  securities  so  that  all  nonsy.>tematic  risk  is  diversified 

away.  In  a  market  as  diversified  as  the  U.S.  stock  market,  this  would  be  true  for  all  practical  purposes. 
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asset on the  market  portfolio  equals  the  asset's  beta  with  their  own  risky  portfolio.  Hence, 

everyone  will  agree  on  the  appropriate  risk  premium  for  each  asset. 

The  fact  that  few  real-life  investors  actually  hold  the  market  portfolio  does  not 

necessarily  invalidate  the  CAPM.  Recall  from  Chapter  6  that  reasonably  well-diversified 

portfolios  shed  (for  practical  purposes)  firm-specific  risk  and  are  subject  only  to  systema-

tic or  market  risk.  Even  if  one  does  not  hold  the  precise  market  portfolio,  a  well-

diversified  portfolio  will  be  so  highly  correlated  with  the  market  that  a  stock's  beta 

relative  to  the  market  still  will  be  a  useful  risk  measure. 

In fact,  several  researchers  have  shown  that  modified  versions  of  the  CAPM  will  hold 

despite  differences  among  individuals  that  may  cause  them  to  hold  different  portfolios.  A 

study by  Brennan  (see  Selected  Readings)  examines  the  impact  of  differences  in  inves-

tors'  personal  tax  rates  on  market  equilibrium.  Another  by  Mayers  looks  at  the  impact  of 

nontraded  assets  such  as  human  capital  (earning  power).  Both  find  that  while  the  market 

portfolio  is  no  longer  each  investor's  optimal  risky  portfolio,  a  modified  version  of  Ihe 

expected  return-beta  relationship  still  holds. 

If the  expected  return-beta  relationship  holds  for  any  individual  asset,  it  must  hold  for 

any combination  of  assets.  The  beta  of  a  portfolio  is  simply  the  weighted  average  of  the 

betas  of  the  stocks  in  the  portfolio,  using  as  weights  the  portfolio  proportions.  This  beta 

also predicts  the  portfolio's  risk  premium  in  accordance  with  equation  7.2. 

EXAMPLE  7.3:  PORTFOLIO  BETA  AND  RISK  PREMIUM 

Consider the  following  portfolio: 

Asset Beta Risk  Premium Portfolio  Weight 

Microsoft 1.2 9.0 .5 

Con  Edison 0.8 6.0 .3 

Gold 0.0 0.0 .2 

Portfolio 0.84 ? 1.0 

If the  market  risk  premium  is  7.5%.  the  CAPM  predicts  that  the  risk  premium  on  the 

portfolio  is .84  X  7.5%  =  6.3%.  This  is  the  same  result  that  is  obtained  by  taking  the 

weighted average  of  the  risk  premiums  of  the  individual  stocks.  (Verify  this  for 

yourself.) 

A word  of  caution:  We  are  all  accustomed  to  hearing  that  well-managed  firms  will 

provide  high  rates  of  return.  We  agree  this  is  true  if  one  measures  the  firm's  return  on 

investments  in  plant  and  equipment.  The  CAPM,  however,  predicts  returns  on  invest-

ments  in  the  securities  of  the  firm. 

Say that  everyone  knows  a  firm  is  well  run.  Its  stock  price  should,  therefore,  be  bid  up, 

and returns  to  stockholders  who  buy  at  those  high  prices  will  not  be  extreme.  Security 

prices reflect  public  information  about  a  firm's  prospects,  but  only  the  risk  of  the 

company  (as  measured  by  beta  in  the  context  of  the  CAPM)  should  affect  expected 

returns. In  a  rational  market,  investors  receive  high  expected  returns  only  if  they  are 

willing  to  bear  risk. 

3. Suppose  the  risk  premium  on  the  market  portfolio  is  estimated  at  8%  with  a  standard 

deviation of  22%.  What  is  the  risk  premium  on  a  portfolio  invested  25%  in  GM  with  a 

beta of  1.15  and  75%  in  Ford  with  a  beta  of  1.25? 

/ I  CONCEPT 

I CHECK 
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FIGURE  7.2 

THE  SECURITY 

MARKET  LINE  AND 

A POSITIVE-ALPHA 

STOCK. 

THF.  SECURITY 

MARKET  LINE 

security  market  line 

(SML) 

Graphical  representation 

ol  Ihe  expected  return-

beta  relationship  of  the 

CAPM. 

We can  view  the  expected  return-beta  relationship  as  a  reward-risk  equation.  The  beta  of 

a security  is  the  appropriate  measure  of  its  risk  because  beta  is  proportional  to  the  risk  the 

security  contributes  to  the  optimal  risky  portfolio. 

Risk-averse  investors  measure  the  risk  of  the  optimal  risky  portfolio  by  its  standard 

deviation.  In  this  world,  we  would  expect  the  reward,  or  the  risk  premium  on  individual 

assets,  to  depend  on  the  risk  an  individual  asset  contributes  to  the  overall  portfolio. 

Because  the  beta  of  a  stock  measures  the  stock's  contribution  to  the  standard  deviation  of 

the  market  portfolio,  we  expect  the  required  risk  premium  to  be  a  function  of  beta.  The 

CAPM  confirms  this  intuition,  stating  further  that  the  security's  risk  premium  is  directly 

proportional  to  both  the  beta  and  the  risk  premium  of  the  market  portfolio;  that  is,  the  risk 

premium  equals  (3[E(rM)  �  rf\. 

The  expected  return-beta  relationship  can  be  graphed  as  the  security  market  line 

(SML)  in  Figure  7.2.  Its  slope  is  the  risk  premium  of  the  market  portfolio.  At  the  point 

where  p  =  1.0  (which  is  the  beta  of  the  market  portfolio)  on  the  horizontal  axis,  we  can 

read  off  the  vertical  axis  the  expected  return  on  the  market  portfolio. 

It is  useful  to  compare  the  security  market  line  to  the  capital  market  line.  The  CML 

graphs  the  risk  premiums  of  efficient  portfolios  (that  is,  complete  portfolios  made  up  of 

the  risky  market  portfolio  and  the  risk-free  asset)  as  a  function  of  portfolio  standard 

deviation.  This  is  appropriate  because  standard  deviation  is  a  valid  measure  of  risk  for 

portfolios  that  are  candidates  for  an  investor's  complete  (overall)  portfolio. 

The  SML,  in  contrast,  graphs  individual  asset  risk  premiums  as  a  function  of  asset 

risk.  The  relevant  measure  of  risk  for  individual  assets  (which  are  held  as  parts  of  a  well-

diversified  portfolio)  is  not  the  asset's  standard  deviation;  it  is,  instead,  the  contribution 

of the  asset  to  the  portfolio  standard  deviation  as  measured  by  the  asset's  beta.  The  SML 

is valid  both  for  portfolios  and  individual  assets. 

The  security  market  line  provides  a  benchmark  for  evaluation  of  investment  perfor-

mance.  Given  the  risk  of  an  investment  as  measured  by  its  beta,  the  SML  provides  the 

required  rate  of  return  that  will  compensate  investors  for  the  risk  of  that  investment,  as 

well  as  for  the  time  value  of  money. 

Because  the  security  market  line  is  the  graphical  representation  of  the  expected  return-

beta  relationship,  "fairly  priced"  assets  plot  exactly  on  the  SML.  The  expected  returns  of 
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such assets  are  commensurate  with  their  risk.  Whenever  the  CAPM  holds,  all  securities 

must lie  on  the  SML  in  market  equilibrium.  Underpriced  stocks  plot  above  the  SML: 

Given their  betas,  their  expected  returns  are  greater  than  is  indicated  by  the  CAPM. 

Overpriced  stocks  plot  below  the  SML.  The  difference  between  the  fair  and  actually 

expected  rate  of  return  on  a  stock  is  called  the  stock's  alpha,  denoted  a. 

EXAMPLE  7.4:  THE  ALPHA  OF  A  SECURITY 

Suppose the  return  on  the  market  is  expected  to  be  14%,  a  stock  has  a  beta  of  1.2,  and 

the T-bill  rate  is  6%.  The  SML  would  predict  an  expected  return  on  the  stock  of 

E{r) =  rf  +  (5[£(rM)  -  rt\ 

= 6  +  1.2[14  -  6]  =  15.6% 

If one  believes  the  stock  will  provide  instead  a  return  of  17%,  its  implied  alpha 

would be  1.4%,  as shown  in  Figure  7.2. 

One place  the  CAPM  may  be  used  is  in  the  investment  management  industry.  Suppose 

the SML  is  taken  as  a  benchmark  to  assess  the  fair expected  return  on  a  risky  asset.  Then 

an analyst  calculates  the  return  he  or  she  actually  expects.  (Notice  that  we  depart  here 

from  the simple  CAPM  world  in  that  some  investors  apply  their  own  analysis  to  derive  an 

"input  list"  that  may  differ  from  their  competitors'.)  If  a  stock  is  perceived  to  be  a  good 

buy, or  underpriced,  it  will  provide  a  positive  alpha,  that  is,  an  expecied  return  in  excess 

of the  fair  return  stipulated  by  the  SML. 

The CAPM  also  is  useful  in capital  budgeting  decisions.  If  a  firm  is  considering  a  new 

project,  the  CAPM  can  provide  the  return  the  project  needs  to  yield  to  be  acceptable  to 

investors.  Managers  can  use  the  CAPM  to  obtain  this  cutoff  internal  rate  of  return  (IRR) 

or "hurdle  rate"  for  the  project. 

EXAMPLE  7.5:  THE  CAPM  AND  CAPITAL  BUDGETING 

Suppose Silverado  Springs  Inc.  is  considering  a  new  spring-water  bottling  plant.  The 

business plan  forecasts  an  internal  rate  of  return  of  14%  on  the  investment.  Research 

shows the  beta  of  similar  products  is  1.3.  Thus,  if  the  risk-free  rate  is  4%,  and  the 

market excess  return  is  estimated  at  8%,  the  hurdle  rate  for  the  project  should  be  4  + 

1.3 X  8  =  14.4%.  Because  the  IRR  is  less  than  the  risk-adjusted  discount  or  hurdle 

rate, the  project  has  a  negative  net  present  value  and  ought  to  be  rejected. 

Yet another  use  of  the  CAPM  is  in  utility  rate-making  cases.  Here  the  issue  is  the  rate 

of return  a  regulated  utility  should  be  allowed  to  earn  on  its  investment  in  plant  and 

equipment. 

EXAMPLE  7.6:  THE  CAPM  AND  REGULATION 

Suppose equity  holders'  investment  in  the  firm  is  S100  million,  and  the  beta  of  the 

equity is  0.6.  If  the  T-bill  rate  is  6%,  and  the  market  risk  premium  is  8%,  then  a  fair 

annual profit  will  be  6  +  (.6  x  8)  =  10.8%  of  S100  million,  or  S10.8  million.  Since 

regulators  accept  the  CAPM,  they  will  allow  the  utility  to  set  prices  at  a  level  expected 

to generate  these  profits. 

4. a.  Stock  XYZ  has  an  expected  return  of  12%  and  risk  of  (3  =  1.0.  Stock  ABC  is 

expected to  return  13%  with  a  beta  of 1.5.  The  market-xpected  return  is  11  percent  and 
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rf =  5%.  According  to  the  CAPM,  which  stock  is  a  better  buy?  What  is  the  alpha  of 

each  stock?  Plot  the  SML  and  the  two  stocks  and  show  the  alphas  on  the  graph. 

b. The  risk-free  rate  is  8%  and  the  expected  return  on  the  market  portfolio  is  16%. 

A firm  considers  a  project  with  an  estimated  beta  of  1.3.  What  is  the  required  rate  of 

return  on  the  project?  If  the  IRR  of  the  project  is  19%,  what  is  the  project  a? 

7.2  THE  CAPM  AND  INDEX  MODELS 

The  CAPM  has  two  limitations:  It  relies  on  the  theoretical  market  portfolio,  which 

includes  all  assets  (such  as  real  estate,  foreign  stocks,  etc.),  and  it  deals  with  expected  as 

opposed  to  actual  returns.  To  implement  the  CAPM,  we  cast  it  in  the  form  of  an  index 

model and  use  realized,  not  expected,  returns. 

An index  model  uses  actual  portfolios,  such  as  the  S&P  500,  rather  than  the  theoretical 

market  portfolio  to  represent  the  relevant  factors  in  the  economy.  The  important  advan-

tage  of  index  models  is  that  the  composition  and  rate  of  return  of  the  index  is  easily 

measured  and  unambiguous. 

In contrast  to  an  index  model,  the  CAPM  revolves  around  the  "market  portfolio." 

However,  because  many  assets  are  not  traded,  investors  would  not  have  full  access  to  the 

market  portfolio  even  if  they  could  exactly  identify  it.  Thus,  the  theory  behind  the  CAPM 

rests  on  a  shaky  real-world  foundation.  But,  as  in  all  science,  a  theory  may  be  viewed  as 

legitimate  if  its  predictions  approximate  real-world  outcomes  with  a  sufficient  degree  of 

accuracy.  In  particular,  the  reliance  on  the  market  portfolio  shouldn't  faze  us  if  we  can 

verify  that  the  predictions  of  the  CAPM  are  sufficiently  accurate  when  the  index  portfolio 

is substituted  for  the  market. 

We  can  start  with  one  central  prediction  of  the  CAPM:  The  market  portfolio  is  mean-

variance  efficient.  An index  model  can  be  used  to  test  this  hypothesis  by  verifying  that  an 

index  chosen  to  be  representative  of  the  full  market  is  a  mean-variance  efficient  portfolio. 

Another  aspect  of  the  CAPM  is  that  it  predicts  relationships  among  expected  returns, 

while  all  we  can  observe  are  realized  (historical)  holding-period  returns;  actual  returns  in 

a particular  holding  period  seldom,  if  ever,  match  our  initial  expectations.  To  test  the 

mean-variance  efficiency  of  an  index  portfolio,  we  would  have  to  show  that  the  reward-

to-variability  ratio  of  the  index  is  not  surpassed  by  any  other  portfolio.  The  reward-to-

variability  ratio,  however,  is  set  in  terms  of  expectations,  and  we  can  measure  it  only  in 

terms  of  realizations. 

To  move  from  a  model  cast  in  expectations  to  a  realized  return  framework,  we  start  with 

a form  of  the  single-index  regression  equation  in  realized  excess  returns,  similar  to  that  of 

Equation  6.7  in  Chapter  6: 

ri ~
rf=  «/  +  Pi(rM  -  rf)  +  e,  (7.3) 

where  r,  is  the  holding  period  return  (HPR)  on  asset  i,  a,  and  (},  are  the  intercept  and 

slope  of  the  line  that  relates  asset  z"s realized  excess  return  to  the  realized  excess  return  of 

the  index.  We  denote  the  index  returns  by  rM  to  emphasize  that  the  index  portfolio  is 

proxying  for  the  market.  The  <?, measures  firm-specific  effects  during  the  holding  period; 

it is  the  deviation  of  security  i's  realized  HPR  from  the  regression  line,  that  is,  the 

deviation  from  the  forecast  that  accounts  for  the  index's  HPR.  We  set  the  relationship  in 

terms  of  excess  returns  (over  the  risk-free  rate,  rf),  for  consistency  with  the  CAPM's  logic 

of risk  premiums. 

TIIE  INDEX 

MODEL, 

REALIZED 

RETURNS,  AND 

THE  EXPECTED 

RETURN-BETA 

RELATIONSHIP 



174  PARI  II  I  PORTFOLIO  THEORY 

Given  that  the  CAPM  is  a  statement  about  the  expectation  of  asset  returns,  we  look  at 
the expected  return  of  security  i  predicted  by  Equation  7.3.  Recall  that  the  expectation  of 
е,- is  zero  (the  firm-specific  surprise  is  expected  to  average  zero  over  time),  so  the 
relationship  expressed  in  terms  of  expectations  is 

E(r,) -rf  =  щ  +  HE(rM)  -  rf}.  (7.4) 

Comparing  this  relationship  to  the  expected  return-beta  relationship  (7.2)  of  the 
CAPM  reveals  that  the  CAPM  predicts  a,.  =  0.  Thus,  we  have  converted  the  CAPM 
prediction  about  unobserved  expectations  of  security  returns  relative  to  an  unobserved 
market  portfolio  into  a  prediction  about  the  intercept  in  a  regression  of  observed 
variables:  Realized  excess  returns  of  a  security  relative  to  those  of  a  specified  index. 

Operationalizing  the  CAPM  in  the  form  of  an  index  model  has  a  drawback,  however. 
If intercepts  of  regressions  of  returns  on  an  index  differ  substantially  from  zero,  you  will 
not be  able  to  tell  whether  it  is  because  you  chose  a  bad  index  to  proxy  for  the  market  or 
because  the  theory  is  not  useful. 

In actuality,  few  instances  of  persistent,  positive  significant  alpha  values  have  been 
identified;  these  will  be  discussed  in  Chapter  8.  Among  there  are:  (1)  small  versus  large 
stocks,  (2)  stocks  of  companies  that  have  recently  announced  unexpectedly  good  earn-
ings,  and  (3)  stocks  that  have  experienced  recent  sharp  price  declines.  In  general, 
however,  future  alphas  are  practically  impossible  to  predict  from  past  values.  The  result 
is that  index  models  are  widely  used  to  operationalize  capital  asset  pricing  theory. 

ESTIMATING THE Equation  7.3  also  suggests  how  we  might  go  about  actually  measuring  market  and  firm-
INDEX MODEL specific  risk.  Suppose  that  we  observe  the  excess  return  on  the  market  index  and  a 

specific  asset  over  a  number  of  holding  periods.  We  use  as  an  example  monthly  excess 
returns  on the  S&P  500  index  and  GM  stock  for  a particular  year.  We  can  summarize  the 
results  for  a  sample  period  in  a  scatter  diagram,  as  illustrated  in  Figure  7.3. 

The horizontal  axis  in  Figure  7.3  measures  the  excess  return  (over  the  risk-free  rate) 
on the  market  index;  whereas,  the  vertical  axis  measures  the  excess  return  on  the  asset  in 
question  (GM  stock  in  our  example).  A  pair  of  excess  returns  (one  for  the  market  index, 
one for  GM  stock)  over  a  holding  period  constitutes  one  point  on  this  scatter  diagram. 
The points  are  numbered  1  through  12,  representing  excess  returns  for  the  S&P  500  and 
GM for  each month  from  January  through  December.  The  single-index  model  states  that 
the relationship  between  the  excess  returns  on  GM  and  the  S&P  500  is  given  by 

^GMr  =  "GM  +  PGM^A//  +  cGMl 

We have  noted  the  resemblance  of  this  relationship  to  a  regression  equation. 

In a  single-variable  linear  regression  equation,  the  dependent  variable  plots  around  a 
straight  line  with  an  intercept  a  and  a  slope  (3.  The  deviations  from  the  line,  er  are 
assumed  to  be mutually  independent  and  independent  of  the  right-hand  variable.  Because 
these assumptions  are  identical  to  those  of  the  index  model,  we  can  look  at  the  index 
model  as  a regression  model.  The  sensitivity  of  GM  to  the  market,  measured  by  (3GM,  is 
the slope  of the  regression  line.  The  intercept  of  the  regression  line  is  a  (which  represents 
the average  firm-specific  return),  and  deviations  of  particular  observations  from  the 
regression  line  are  denoted  e.  These  residuals  are  the  differences  between  the  actual 
stock return  and  the  return  that  would  be  predicted  from  the  regression  equation 
describing  the  usual  relationship  between  the  stock  and  the  market;  therefore,  they 
measure  the  impact  of  firm-specific  events  during  the  particular  month.  The  parameters 
of interest,  a,  (3,  and Varfej,  can  be  estimated  using  standard  regression  techniques. 
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Estimating  the  regression  equation  of  the  single-index  model  gives  us  the  security 
characteristic  line  (SCL),  which  is  plotted  in  Figure  7.3.  (The  regression  results  and  raw 
data  appear  in  Table  7.1.)  The  SCL  is  a plot  of  the  typical  excess  return  on  a  security  over 
the  risk-free  rate  as  a  function  of  the  excess  return  on  the  market. 

This  sample  of  12  monthly  holding  period  returns  is,  of  course,  too  small  to  yield 
reliable  statistics.  We  use  it  only  for  demonstration.  For  this  sample  period,  we  find  that 
the  beta  coefficient  of  GM  stock,  as  estimated  by  the  slope  of  the  regression  line,  is 
1.1357,  and  that  the  intercept  for  this  SCL  is  -2.59%  per  month. 

For  each  month,  our  estimate  of  the  residual,  e,  which  is  the  deviation  of  GM's  excess 
return  from  the  prediction  of  the  SCL,  equals 

Residual  =  actual  —  predicted  return 

eGMr  =  ^смг  —  (PGM^M/  +  аом) 

These  residuals  are  estimates  of  the  monthly  unexpected  firm-specific  component  of 

the  rate  of  return  on  GM  stock.  Hence  we  can  estimate  the  firm-specific  variance  by3 

= 12.60 

3 Because  the  mean  of  e,  is  zero,  e^jj  squared  deviation  from  its  mean.  The  average  value  of  e;  is 

therefore  the  estimate  of  the  variance  of  the  firm-specific  component.  We  divide  the  sum  of  squared 

residuals  by  the  degrees  of  freedom  of  the  regression,  n  -  2  =  12  —  2  =  10  to  obtain  an  unbiased 

estimate  of  <тЧе). 
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TABLE  7.1 

CHARACTERISTIC 

LINE  FOR  GM 

STOCK 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Mean 

Sid  Dev 

Regression  Results 

Estimated  coefficient 

Standard  error  of  estimate 

Variance  of  residuals  =  12.601 

Standard  deviation  of  residuals 

Я-SQR  =  0.575 

Monthly Excess Excess 
GM Market T-Bill GM Market 
Return Return Rate Return Return 

6.06 7.89 0.65 5.41 7.24 

-2.86 1.51 0.58 -3.44 0.93 

-8.18 0.23 0.62 -8.79 -0.38 

-7.36 -0.29 0.72 -8.08 -1.01 

7.76 5.58 0.66 7.10 4,92 

0.52 1.73 0.55 -0.03 1.18 

-1.74 -0.21 0.62 -2.36 -0.83 

-3.00 -0.36 0.55 -3.55 -0.91 

-0.56 -3.58 0.60 -1.16 -4.18 

-0.37 4.62 0.65 -1.02 3.97 

6.93 6.85 0.61 6.32 6.25 

3.08 4.55 0.65 2.43 3.90 

0.02 2.38 0.62 -0.60 1.75 

4.97 3.33 0.05 4.97 3.32 

• =  о  +  P  (г*  -  r,) 

-2.590 

(1.547) 

1.1357 

(0.309) 

= 3.550 

PREDICTING 

BETAS 

Therefore,  the  standard  deviation  of  the  firm-specific  component  of  GM's  return, 
j(sGM)I  equals  3.55  percent  per  month. 

Even  if  a  single-index  model  representation  is  not  fully  consistent  with  the  CAPM,  the 
concept  of  systematic  versus  diversifiable  risk  is  still  useful.  Systematic  risk  is  well 
approximated  by  the  regression  equation  beta  and  nonsystematic  risk  by  the  residual 
variance  of  the  regression. 

Often,  we  estimate  betas  in  order  to  forecast  the  rate  of  return  of  an  asset.  The  beta 
from  the  regression  equation  is  an  estimate  based  on  past  history;  it  will  not  reveal 
possible  changes  in  future  beta.  As  an  empirical  rule,  it  appears  that  betas  exhibit  a 
statistical  property  called  "regression  toward  the  mean."  This  means  that  high  (3  (that  is, 
P >  1)  securities  in  one  period  tend  to  exhibit  a  lower  p  in  the  future,  while  low  p  (that 
is, P  <  1)  securities  exhibit  a  higher  p  in  future  periods.  Researchers  who  desire 
predictions  of  future  betas  often  adjust  beta  estimates  derived  from  historical  data  to 
account  for  regression  toward  the  mean.  For  this  reason,  it  is  necessary  to  verify  whether 
the estimates  are  already  "adjusted  betas." 

A simple  way  to  account  for  the  tendency  of  future  betas  to  "regress"  toward  the 
average  value  of  1.0  is  to  use  as  your  forecast  of  beta  a  weighted  average  of  the  sample 
estimate  with  the  value  1.0. 

EXAMPLE 7.7:  FORECAST  OF  BETA 

Suppose  that  past  data  yields  a  beta  estimate  of  .65.  A  common  weighting  scheme  is  % 

on the  sample  estimate,  and  '/з  on the  value  1.0.  Thus,  the  final  forecast  of  beta  will  be 

Adjusted  beta  =  %  x  .65  +  Уз  X 1.0  =  .77. 

The final  forecast  of  beta  is  in  fact  closer  to  1.0  than  the  sample  estimate. 



CHAPTER  7  I  CAPITAL  ASSET  PRIC  ING AND  ARBITRAGE  PRICING  THEORY  177 

A more  sophisticated  technique  would  base  the  weight  assigned  to  the  sample  estimate 

of beta  on  its  statistical  reliability.  That  is,  if  we  have  a  more  precise  estimate  of  beta 

from  historical  data,  we  increase  the  weight  placed  on  the  sample  estimate. 

However,  obtaining  a  precise  statistical  estimate  of  beta  from  past  data  on  individual 

stocks  is  a  formidable  task,  because  the  volatility  of  rates  of  return  is  so  large.  In  other 

words,  there  is  a  lot  of  "noise"  in  the  data  due  to  the  impact  of  firm-specific  events.  The 

problem  is  less  severe  with  diversified  portfolios  because  diversification  reduces  the 

effect  of  firm-specific  events. 

One  might  hope  that  more  precise  estimates  of  beta  could  be  obtained  by  using  more 

data,  that  is,  by  using  a  long  time  series  of  the  returns  on  the  stock.  Unfortunately,  this  is 

not  a  solution,  because  regression  analysis  presumes  that  the  regression  coefficient  (the 

beta)  is  constant  over  the  sample  period.  Since  betas  change  over  time,  we  would  be 

defeating  the  purpose  using  a  very  long  time  series.  More  complicated  regression 

techniques  that  allow  for  time-varying  coefficients  also  have  not  proved  to  be  very 

successful. 

One  promising  avenue  is  an  application  of  a  technique  that  goes  by  the  name  of 

ARCH  models.4  An  ARCH  model  posits  that  changes  in  stock  volatility,  and  covariance 

with  other  stocks,  are  partially  predictable  and  analyzes  recent  levels  and  trends  in 

volatility  and  covariance.  This  technique  has  penetrated  the  industry  only  recently  and  so 

has  not  yet  produced  truly  reliable  betas.  Thus,  the  problem  of  estimating  the  critical 

parameters  of  the  CAPM  and  index  models  has  been  a  stick  in  the  wheels  of  testing  and 

applying  the  theory. 

7.3  THE  CAPM  AND  THE  REAL  WORLD 

In limited  ways,  portfolio  theory  and  the  CAPM  have  become  accepted  tools  in  the 

practitioner  community.  Many  investment  professionals  think  about  the  distinction 

between  firm-specific  and  systematic  risk  and  are  comfortable  with  the  use  of  beta  to 

measure  systematic  risk.  Still,  the  nuances  of  the  CAPM  are  not  nearly  as  well  estab-

lished  in  the  community.  For  example,  the  compensation  of  portfolio  managers  is  not 

based  on  alphas  calculated  relative  to  the  Security  Market  Line.  What  can  we  make  of 

this? 

New  ways  of  thinking  about  the  world  (that  is,  new  models  or  theories)  displace  old 

ones  when  the  old  models  become  either  intolerably  inconsistent  with  data,  or  when  the 

new  model  is  demonstrably  more  consistent  with  available  data.  For  example,  when 

Copernicus  overthrew  the  age-old  belief  that  the  earth  is  fixed  in  the  center  of  the 

universe  and  that  the  stars  orbit  about  it  in  circular  motions,  it  took  many  years  before 

astronomers  and  navigators  replaced  old  astronomical  tables  with  superior  ones  based  on 

his  theory.  The  old  tools  fit  the  data  available  from  astronomical  observation  with 

sufficient  precision  to  suffice  for  the  needs  of  the  time.  To  some  extent,  the  slowness  with 

which  the  CAPM  has  permeated  daily  practice  in  the  money  management  industry  also 

has  to  do  with  its  precision  in  fitting  data,  that  is,  in  precisely  explaining  variation  in  rates 

of return  across  assets.  Let's  review  some  of  the  evidence  on  this  score. 

The  CAPM  was  first  published  by  Sharpe  in  the  Journal  of  Finance  (the  official 

journal  of  the  American  Finance  Association)  in  1964  and  took  the  world  of  finance  by 

4 ARCH  stands  for  autorcgressive  conditional  hctcroskedasticity.  This  is  a  fancy  way  of  saying  that  the 

volatility  (and  covolatility)  of  stocks  change-  over  lime  in  ways  that  can  be  at  least  partially  predicted 

from  past  levels  of  volatility. 
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storm.  Douglas  (1969)5  was  the  first  to  cast  doubt  on  the  empirical  content  of  the  model. 

Douglas  found  damning  evidence  on  two  counts.  First,  contrary  to  the  predictions  of 

the theory,  non-systematic  risk  did  seem  to  explain  average  returns.  Second,  the  esti-

mated  security  market  line  was  too  shallow,  that  is,  its  intercept  was  greater  than  the  risk-

free  rate,  implying  that  defensive  stocks  ((3  <  1)  tended  to  have  positive  alphas,  while 

aggressive  stocks  (with  (5  > 1)  tended  to  have  negative  alphas. 

Four  years  later,  Miller  and  Scholes  (1972)6  published  a  paper  demonstrating  formida-

ble statistical  problems  that  hinder  a  straightforward  test  like  that  of  Douglas.  They 

estimated  the  potential  error  that  may  have  resulted  from  each  step  of  Douglas  s 

procedure  and,  sure  enough,  they  were  able  to  rationalize  his  findings. 

But Miller  and  Scholes's  explanation  does  not  in  itself  provide  positive  evidence  that 

the CAPM  is  valid.  Later  studies,  most  notably  those  of  Black,  Jensen,  and  Scholes 

(1972)7,  and  Fama  and  MacBeth  (1973)8,  used  procedures  designed  to  address  the 

various  econometric  problems.  The  most  important  of  these  was  to  test  the  CAPM  using 

cleverly  constructed  portfolios  to  diminish  the  statistical  noise  resulting  from  firm-

specific  risk.  But  even  these  efforts  could  not  establish  the  validity  of  the  CAPM. 

While  all  this  accumulating  evidence  against  the  CAPM  remained  largely  within  the 

ivory towers  of  academia,  Roll's  (1977)  paper  entitled  "A  Critique  of  Capital  Asset 

Pricing  Tests"  shook  the  practitioner  world  as  well.  Roll  argued  that  since  the  true 

market  portfolio  can  never  be  observed,  the  CAPM  is  necessarily  untestable.9 

The publicity  of  the  now  classic  "Roll's  critique"  resulted  in  popular  articles  such  as 

"Is  Beta  Dead?,"  that  effectively  slowed  the  permeation  of  portfolio  theory  through  the 

world of  finance.10  This  is  quite  ironic  since,  although  Roll  is  absolutely  correct  on 

theoretical  grounds,  some  tests  suggest  that  the  error  introduced  by  using  a  broad  market 

index as  proxy  for  the  true,  unobserved  market  portfolio  is  perhaps  the  lesser  of  the 

problems  involved  in  testing  the  CAPM. 

In 1990,  Fama  and  French  completed  a  study  that  dealt  the  CAPM  an  even  harsher 

blow.  It  claimed  that  once  you  control  for  a  set  of  widely  followed  characteristics  of  the 

firm, such  as  the  ratio  of  market  value  to  book  value,  the  firm's  beta  (that  is,  its 

systematic  risk)  does  not  contribute  anything  to  the  prediction  of  future  returns.11  This 

time,  the  piece  was  picked  up  by  the  Economist  and  the  New  York  Times  (see  accom-

panying  box)  even  before  it  was  published  in  the  Journal  of  Finance. 

This  latest  critique  became  the  central  topic  of  an  academic  conference  and  a  slew  of 

studies.  None  of  these  has  been  published  yet,  but  the  gist  of  the  emerging  results  is  that 

Fama and  French's  conclusions  are  (like  the  earlier  ones  of  Douglas)  severely  hampered 

by subtle  problems  in  statistical  technique. 

5 George  W.  Douglas.  "Risk  in  equity  markets:  an  empirical  appraisal  of  market  efficiency,"  Yale  Eco-

nomic Essays.  IX  (spring  1969). 

'Merton  H.  Miller  and  Myron  Scholes.  "Rate  of  return  in  relation  to  risk:  a  re-examination  of  some 

recent  findings,"  in  Studies  in  the  Theory  of  Capital  Markets.  Michael  C.  Jensen  (ed.).  Praeger,  1972. 

'Fischer  Black.  Michael  C.  Jensen,  and  Myron  Scholes,  "The  capital  asset  pricing  model:  some  empirical 

tests,"  in  Studies  in  the  Theory  of  Capital  Markets.  Michael  C.  Jensen  (ed.).  Praeger,  1972. 

"Eugene  Fama  and  James  MacBeth,  "Risk,  return  and  equilibrium:  empirical  tests,"  Journal  of  Political 

Economy 81.  (March  1973). 

'Richard  Roll.  "A  critique  of  the  capital  asset  theory  tests:  Part  I:  on  past  and  potential  testability  of  the 

theory,"  Journal  of  Financial  Economics  4  (1977). 
10A.  Wallace.  "Is  beta  dead?."  Institutional  Investor  14  (July  1980).  pp.  22-30. 

"Eugene  Fama  and  Kenneth  R.  French,  "The  cross  section  of  expected  stock  returns."  manuscript.  Uni-

versity  of  Chicago,  1991. 
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BETA  BEATEN 

A battle  between  some  of  the  top  names  in  financial 

economics  is  attracting  attention  on  Wall  Street.  Under 

attack  is  the  famous  capital-asset  pricing  model  (САРМ), 

widely  used  to  assess  risk  and  return.  A  new  paper  by 

two  Chicago  economists,  Eugene  Fama  and  Kenneth 

French,  explodes  that  model  by  showing  that  its  key 

analytical  tool  does  not  explain  why  returns  on  shares 

differ. 

According  to  the  СЛРМ,  returns  reflect  risk.  The 

model  uses  a  measure  called  beta—shorthand  for  rela-

tive  volatility—to  compare  the  riskiness  of  one  share 

with  that  of  the  whole  market,  on  the  basis  of  past  price 

changes.  A  share  with  a  beta  of  one  is  just  as  risky  as  the 

market;  one  with  a  beta  of  0.5  is  less  risky.  Because 

investors  need  to  earn  more  on  riskier  investments,  share 

prices  will  reflect  the  requirement  for  higher-than-

average  returns  011  shares  with  higher  betas. 

Whether  beta  does  predict  returns  has  long  been 

debated.  Studies  have  found  that  market  capitalisation, 

price/earnings  ratios,  leverage  and  book-to-market  ratios 

do  just  as  well.  Messrs  Fama  and  French  are  clear:  beta  is 

not  a  good  guide. 

The  two  economists  look  at  all  non-financial  shares 

traded  on  the  NYSE,  AMEX  and  NASDAQ  between  1963 

and  1990.  The  shares  were  grouped  into  portfolios. 

When  grouped  solely  on  the  basis  of  size  (that  is.  market 

capitalisation),  the  CAPM  worked—but  each  portfolio 

contained  a  wide  range  of  betas.  So  the  authors  grouped 

shares  of  similar  beta  and  size.  Betas  now  were  a  bad 

guide  to  returns. 

Instead  of  beta,  say  Messrs  Fama  and  French,  differ-

ences  in  firm  size  and  in  the  ratio  of  book  value  to  market 

value  explain  differences  in  returns—especially  the  lat-

ter.  When  shares  were  grouped  by  book-to-market  ratios. 

the  gap  in  returns  between  the  portfolio  wtih  the  lowest 

ratio  and  that  with  the  highest  was  far  wider  than  w  hen 

shares  were  grouped  by  size. 

So  should  analysts  stop  using  the  CAPM?  Probably 

not.  Although  Mr  Fama  and  Mr  French  have  produced 

intriguing  results,  they  lack  a  theory  to  explain  them. 

Their  best  hope  is  that  size  and  book-to-market  ratios  are 

proxies  for  other  fundamentals.  For  instance,  a  high 

book-to-market  ratio  may  indicate  a  firm  in  trouble:  its 

earnings  prospects  might  thus  be  especially  sensitive  to 

economic  conditions,  so  its  shares  would  need  to  earn  a 

higher  return  than  its  beta  suggested. 

Advocates  of  CAPM—including  Fischer  Black,  of 

Goldman  Sachs,  an  investment  bank,  and  William 

Sharpe  of  Stanford  University,  who  won  the  Nobel  prize 

for  economics  in  1990—reckon  the  results  of  the  new-

study  can  be  explained  without  discarding  beta.  Investors 

may  irrationally  favour  big  firms.  Or  they  may  lack  the 

cash  to  buy  enough  shares  to  spread  risk  completely,  so 

that  risk  and  return  are  not  perfectly  matched  in  the 

market. 

Those  looking  for  a  theoretical  alternative  to  CAPM 

will  find  little  satisfaction,  however.  Voguish  rivals,  such 

as  the  "arbitrage-pricing  theory."  are  no  better  than 

CAPM  and  betas  at  explaining  actual  share  returns.  Which 

leaves  Wall  Street  with  an  awkward  choice:  believe  the 

Fama-French  evidence,  despite  its  theoretical  vacuum, 

and  use  size  and  the  book-to-market  ratios  as  a  guide  to 

returns;  or  stick  with  a  theory  that,  despite  the  data,  is 

built  on  impeccable  logic. 

"Bela  Beaten."  The  Economist.  March  7.  1992.  p.  87.  based  on 
Eugene  Fama  and  Kenneth  French.  "The  Cross-Section  of 
Expected  Stock  Returns."  University  of  Chicago  Center  lor 
Research  in  Security  Prices.  1991 

The  latest  studies,  employing  the  most  powerful  techniques  to  date,  show  that 
systematic  risk  (beta)  does  help  explain  rates  of  return.  This  is  what  keeps  the  CAPM 
alive  and  useful  in  the  world  of  economics  and  regulation.  We  know  that  the  CAPM  is 
not  a  perfect  model.  It  is  certainly  not  the  last  word  on  asset  pricing.  We  are  still  waiting 
for  a  better  version  of  the  model  that  can  give  us  more  precise  predictions.  Still,  the  logic 
of the  CAPM  is  compelling.  Moreover,  its  predictions  are  as  good  as  anything  we  now 
have.  This  is  more  than  Copernicus  had  when  he  was  shown  the  prepublication  version  of 
his  book  just  before  he  passed  away. 
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TABLE  7.2 

RATE  OF  RETURN 

PROJECTIONS 

Probability:  .25  .25  .25  .25 

Stock 

Apex  (A)  -20  20  40  60 

Bull  (S)  0  70  30  -  20 

Crush  (C)  90  -20  -10  70 

Dreck(D)  15  23  15  36 

High  Real  Interest  Rates  Low  Real  Interest  Rates 

High  Inflation  Low  Inflation  High  Inflation  Low  Inflation 

7.4  ARBITRAGE  PRICING  THEORY 

ARBITRAGE 

OPPORTUNITIES 

AND  PROFITS 

arbitrage 

Creation  of  riskless 

profits  made  possible  by 

relative  mispricmg 

among  secunties. 

zero-investment 

portfolio 

A portfolio  of  zero  net 

value,  established  by 

buying  and  shorting 

component  securities, 

usually  in  the  context  of 

an  arbitrage  strategy. 

In the  1970s,  as  researchers  were  working  on  test  methodologies  for  variants  of  the 

CAPM,  Stephen  Ross  (1976)  stunned  the  world  of  finance  with  the  arbitrage  pricing 

theory  (APT).  Moving  away  from  construction  of  mean-variance  efficient  portfolios, 

Ross  instead  calculated  relations  among  expected  rates  of  return  that  would  rule  out 

riskless profits  by  any  investor  in  well-functioning  capital  markets.  This  generated  a 

theory  of  risk  and  return  similar  to  the  CAPM. 

To explain  the  APT,  we  begin  with  the  concept  of  arbitrage,  which  is  the  exploitation  of 

relative  mispricing  among  two  or  more  securities  to  earn  risk-free  economic  profits. 

A riskless  arbitrage  opportunity  arises  when  an  investor  can  construct  a  zero-

investment  portfolio  that  will  yield  a  sure  profit.  Zero  investment  means  investors  need 

not use  any  of  their  own  money.  To  construct  a  zero  investment  portfolio,  one  has  to  be 

able to  sell  short  at  least  one  asset  and  use  the  proceeds  to  purchase  (go  long)  one  or  more 

assets.  Even  a  small  investor,  using  borrowed  money  in  this  fashion,  can  take  a  large 

position  in  such  a  portfolio. 

An obvious  case  of  an  arbitrage  opportunity  arises  in  the  violation  of  the  law  of  one 

price:  when  an  asset  is  trading  at  different  prices  in  two  markets  (and  the  price 

differential  exceeds  transaction  costs),  a  simultaneous  trade  in  the  two  markets  will 

produce  a  sure  profit  (the  net  price  differential)  without  any  net  investment.  One  simply 

sells  short  the  asset  in  the  high-priced  market  and  buys  it  in  the  low-priced  market.  The 

net proceeds  are  positive,  and  there  is  no  risk  because  the  long  and  short  positions  offset 

each other. 

In modern  markets  with  electronic  communications  and  instantaneous  execution,  such 

opportunities  have  become  rare  but  not  extinct.  The  same  technology  that  enables  the 

market  to  absorb  new  information  quickly  also  enables  fast  operators  to  make  large 

profits  by  trading  huge  volumes  at  the  instant  an  arbitrage  opportunity  opens.  This  is  the 

essence  of  program  trading  and  index  arbitrage,  to  be  discussed  in  Part  Five. 

From the  simple  case  of  a  violation  of  the  law  of  one  price,  let  us  proceed  to  a  less 

obvious  (yet  just  as  profitable)  arbitrage  opportunity.  Imagine  that  four  stocks  are  traded 

in an  economy  with  only  four  possible  scenarios.  The  rates  of  return  on  the  four  stocks 

for  each  inflation-interest  rate  scenario  appear  in  Table  7.2.  The  current  prices  of  the 

stocks  and  rate  of  return  statistics  are  shown  in  Table  7.3. 

The rate  of  return  data  give  no  immediate  clue  to  any  arbitrage  opportunity  lurking  in 

this set  of  investments.  The  expected  returns,  standard  deviations,  and  correlations  do  not 

reveal  any  abnormality  to  the  naked  eye. 
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TABLE  7.3 

RATE  OF  RETURN 

STATISTICS 

Current 

Price 

Expected 

Return  (%) 

Standard 

Deviation  (%) 

Correlation  Matrix 

В 

A $10  25 

В $10  20 

С $10  32.5 

D $10  22.25 

29.58  1.00  -.15  -.29  .68 

33.91  -.15  1.00  -.87  -.38 

48.15  -.29  -.87  1.00  .22 

8.58  .68  -.38  .22  1.00 

TABLE  7.4 

RATE  OF  RETURN 

PROJECTIONS 

Equally  weighted 

portfolio:  A,  B,  and  С 

Dreck 

High  Real 

Interest  Rates 

Low  Real 

Interest  Rates 

Rate  of  Inflation Rate  of  Inflation 

High High 

23.33 

15.00 

23.33 

23.00 

20.00 

15.00 

36  67 

36.00 

Consider,  however,  an  equally  weighted  portfolio  of  the  first  three  stocks  (Apex,  Bull, 
and  Crush),  and  contrast  its  possible  future  rates  of  return  with  those  of  the  fourth  stock, 
Dreck.  We  do  this  in  Table  7.4. 

Table  7.4  reveals  that  in  all  scenarios,  the  equally  weighted  portfolio  will  outperform 
Dreck.  The  rate  of  return  statistics  of  the  two  alternatives  are 

Mean Standard  Deviation Correlation 

Three-stock  portfolio 25.83 6.40 

.94 
Dreck 22.25 8.58 

The  two  investments  are  not  perfectly  correlated  and  are  not  perfect  substitutes. 
Nevertheless,  the  equally  weighted  portfolio  will  fare  better  under  any  circumstances. 
Any  investor,  no  matter  how  risk  averse,  can  take  advantage  of  this  dominance  by  taking 
a short  position  in  Dreck  and  using  the  proceeds  to  purchase  the  equally  weighted 
portfolio.  Let  us  see  how  it  would  work. 

Suppose  we  sell  short  300,000  shares  of  Dreck  and  use  the  $3  million  proceeds  to  buy 
100,000  shares  each  of  Apex,  Bull,  and  Crush.  The  dollar  profits  in  each  of  the  four 
scenarios  will  be  as  follows. 

Stock 

High  Real  Interest  Rates 

Dollar 

Investment High Low 

Low  Real  Interest  Rates 

Inflation  Rate 

High Low 

Apex 

Bull 

Crush 

Dreck 

$ 1,000.000 

1,000,000 

1,000,000 

-3.000,000 

$ 0 

$-200,000 
0 

900,000 

-450.000 

$ 250,000 

$ 200,000 

700,000 

-200.000 

-690,000 

$ 10,000 

$ 400,000 

300.000 

-100.000 

-450,000 

S 150.000 

$ 600,000 
-200,000 

700.000 

-1.080,000 
$ 20,000 
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The  first  column  verifies  that  the  net  investment  in  our  portfolio  is  zero.  Yet  this 

portfolio  yields  a  positive  profit  in  all  scenarios.  It  is  therefore  a  money  machine. 

Investors  will  want  to  take  an  infinite  position  in  such  a  portfolio,  for  larger  positions 

entail  no  risk  of  losses  yet  yield  ever-growing  profits.12  In  principle,  even  a  single 

investor  would  take  such  large  positions  that  the  market  would  react  to  the  buying  and 

selling  pressure:  The  price  of  Dreck  will  come  down,  and/or  the  prices  of  Apex,  Bull,  and 

Crush  will  go  up.  The  pressure  will  persist  until  the  arbitrage  opportunity  is  eliminated. 

CONCEPT 5.  Suppose  Dreck's  price  starts  falling  without  any  change  in  its  per  share  dollar  payoffs. 

CHECK How  far  must  the  price  fall  before  arbitrage  between  Dreck  and  the  equally  weighted 

portfolio  is no  longer  possible?  (Hint:  account  for  the  amount  of  the  equally  weighted 

portfolio  that  can  be  purchased  with  the  proceeds  of  the  short  sale  as  Dreck's  price 

falls.) 

The critical  property  of  an  arbitrage  portfolio  is  that  any  investor,  regardless  of  risk 

aversion  or  wealth,  will  want  to  take  an  infinite  position  in  it  so  that  profits  will  be  driven 

to an  infinite  level.  Because  those  large  positions  will  force  some  prices  up  and/or  some 

down until  the  opportunity  vanishes,  we  can  derive  restrictions  on  security  prices  that 

satisfy  the  condition  that  no  arbitrage  opportunities  are  left  in  the  marketplace. 

The idea  that  equilibrium  market  prices  ought  to  be  rational  in  the  sense  that  they  rule 

out arbitrage  opportunities  is  perhaps  the  most  fundamental  concept  in  capital  market 

theory.  Violation  of  this  principle  would  indicate  the  grossest  form  of  market  irra-

tionality. 

There  is  an  important  distinction  between  arbitrage  and  CAPM  risk-versus-return 

dominance  arguments  in  support  of  equilibrium  price  relationships.  A  dominance  argu-

ment,  as  in  the  CAPM,  holds  that  when  an  equilibrium  price  relationship  is  violated, 

many investors  will  make  portfolio  changes.  Each  individual  investor  wiil  make  a  limited 

change,  though,  depending  on  wealth  and  degree  of  risk  aversion.  Aggregation  of  these 

limited  portfolio  changes  over  many  investors  is  required  to  create  a  large  volume  of 

buying  and  selling,  which  restores  equilibrium  prices. 

When  arbitrage  opportunities  exist,  by  contrast,  each  investor  wants  to  take  as  large  a 

position  as  possible;  in  this  case,  it  will  not  take  many  investors  to  bring  about  the  price 

pressures  necessary  to  restore  equilibrium.  Implications  derived  from  the  no-arbitrage 

argument,  therefore,  are  stronger  than  implications  derived  from  a  risk-versus-return 

dominance  argument,  because  they  do  not  depend  on  a  large,  well-educated  population  of 

investors. 

The  CAPM  argues  that  all  investors  hold  mean-variance  efficient  portfolios.  When  a 

security  (or  a  bundle  of  securities)  is  mispriced,  investors  will  tilt  their  portfolios  toward 

the underpriced  and  away  from  the  overpriced  securities.  The  resulting  pressure  on  prices 

comes  from  many  investors  shifting  their  portfolios,  each  by  a  relatively  small  dollar 

amount.  This  assumption  that  a  large  number  of  investors  are  mean-variance  optimizers, 

is critical;  in  contrast,  even  few  arbitrageurs  will  mobilize  large  dollar  amounts  to  take 

advantage  of  an  arbitrage  opportunity. 

12 We  have  described  pure  arbitrage:  the  search  for  a  costless  sure  profit.  Practitioners  often  use  the  terms 

arbitrage and  arbitrageurs  more  loosely.  An  arbitrageur  may  be  a  professional  searching  for  mispriced 

securities  in  specific  areas  such  as  merger-target  stocks,  rather  than  one  looking  for  strict  (risk-free) 

arbitrage  opportunities  in  the  sense  that  no  loss  is  possible.  The  search  for  mispriced  securities  is  called 

risk arbitrage  to  distinguish  it  from  pure  arbitrage. 
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WELL-

DIVERSIFIED 

PORTFOLIOS  AND 

THE  ARBITRAGE 

PRICING  THEORY 

Arbitrage  pricing 

theory  (APT) 

A theory  of  risk-return 

relationships  derived 

from  no-arbitrage  con-

siderations  in  large 

capital  markets. 

well-diversified 

portfolio 

Portfolio  sufficiently 

diversified  that  non-

systematic  risk  is 

negligible. 

The  arbitrage  opportunity  described  in  the  previous  section  is  further  obscured  by  the  fact 

that  it  is  almost  always  impossible  to  construct  a  precise  scenario  analysis  for  individual 

stocks  that  would  uncover  an  event  of  such  straightforward  mispricing. 

Using  the  concept  of  well-diversified  portfolios,  the  arbitrage  pricing  theory,  or 

APT,  resorts  to  statistical  modeling  to  attack  the  problem  more  systematically.  By 

showing  that  mispriced  portfolios  would  give  rise  to  arbitrage  opportunities,  the  APT 

arrives  at  an  expected  return-beta  relationship  for  portfolios  identical  to  that  of  the 

CAPM.  In  the  next  section,  we  will  compare  and  contrast  the  two  theories. 

In its  simple  form,  just  like  the  CAPM,  the  APT  posits  a  single  factor  security  market. 

Thus,  the  excess  rate  of  return  on  each  security,  R,  =  r,-  �rf,  can  be  represented  by 

R, =  a,  +  +  e  (7.5) 

where  alpha,  a,,  and  beta,  3,,  are  known,  and  where  RM  is  the  single  factor. 

Suppose  now  that  we  construct  a  highly  diversified  portfolio  with  a  given  beta.  If  we 

use  enough  securities  to  form  the  portfolio,  the  resulting  diversification  will  strip  the 

portfolio  of  nonsystematic  risk.  Because  such  a  well-diversified  portfolio  has  for  all 

practical  purposes  zero  firm-specific  risk,  we  can  write  its  returns  as 

RP =  aP  +  PA (7.6) 

(This  portfolio  is  risky,  however,  because  the  excess  return  on  the  index,  RM,  is  random.) 

Figure  7.4  illustrates  the  difference  between  a  single  security  with  a  beta  of  1.0  and  a 

well-diversified  portfolio  with  the  same  beta.  For  the  portfolio  (Panel  A),  all  the  returns 

plot  exactly  on  the  security  characteristic  line.  There  is  no  dispersion  around  the  line,  as 

in Panel  B,  because  the  effects  of  firm-specific  events  are  eliminated  by  diversification. 

Therefore,  in  equation  7.6,  there  is  no  residual  term,  e. 

Notice  that  equation  7.6  implies  that  if  the  portfolio  beta  is  zero,  then  RP  =  aP  This 

implies  a  riskless  rate  of  return:  There  is  no  firm-specific  risk  because  of  diversification 

and  no  factor  risk  because  beta  is  zero.  Remember,  however,  that  capital  R  denotes 

excess  returns.  So  the  equation  implies  that  a  portfolio  with  a  beta  of  zero  has  a  riskless 

excess return  of  ap  that  is,  a  return  higher  than  the  risk-free  rate  by  the  amount  a  p. But 

this  implies  that  aP  must  equal  0,  or  else  an  immediate  arbitrage  opportunity  opens  up. 

For  example,  if  ap  is  greater  than  zero,  you  can  borrow  at  the  risk-free  rate  and  use  the 

proceeds  to  buy  the  well-diversified  zero-beta  portfolio.  You  borrow  risklessly  at  rate  rf 

and  invest  risklessly  at  rate  rf  +  aP,  clearing  the  riskless  differential  of  ap 

FIGURE  7.4 

RETURNS  AS  A 

FUNCTION  OF  THE 

SYSTEMATIC 

FACTOR.  A, 

WELL-DIVERSIFIED 

PORTFOLIO,  B, 

SINGLE  STOCK. 
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EXAMPLE  7.8:  ARBITRAGE  WITH  A  ZERO-BETA  PORTFOLIO 

Suppose  that  the  risk-free  rate  is  6%,  and  a  well-diversified  zero-beta  portfolio  earns 

(a sure)  rate  of  return  of  7%,  that  is,  an  excess  return  of  1%.  Then  borrow  at  6%  and 

invest  in  the  zero-beta  portfolio  to  earn  7%.  You  will  earn  a  sure  profit  of  1%  of  the 

invested funds  without  putting  up  any  of  your  own  money.  If  the  zero-beta  portfolio 

earns 5%,  then  you  can  sell  it  short  and  lend  at  6%  with  the  same  result. 

In fact,  we  can  go  further  and  show  that  the  alpha  of  any  well-diversified  portfolio  in 
Equation  7.6  must  be  zero,  even  if  the  beta  is  not  zero.  The  proof  is  similar  to  the  easy 
zero-beta  case.  If  the  alphas  were  not  zero,  then  we  could  combine  two  of  these  portfolios 
into a  zero-beta  riskless  portfolio  with  a  rate  of  return  not  equal  to  the  risk-free  rate.  But 
this,  as  we  have  just  seen,  would  be  an  arbitrage  opportunity. 

To see  how  the  arbitrage  strategy  would  work,  suppose  that  portfolio  V  has  a  beta  of 
P,, and an  alpha  of  a,,  Similarly,  suppose  portfolio  U  has  a  beta  of  (3„  and  an  alpha  of  a„. 

Taking  advantage  of  any  arbitrage  opportunity  involves  buying  and  selling  assets  in 
proportions  that  create  a  risk-free  profit  on  a  costless  position.  To  eliminate  risk,  we  buy 
portfolio  V  and  sell  portfolio  U  in  proportions  chosen  so  that  the  combination  portfolio 
(V +  U)  will  have  a  beta  of  zero.  The  portfolio  weights  that  satisfy  this  condition  are 

ш —  w  = 

" Pv-P„  "  Pv-P„ 

Note that  wv  plus  w„  add  up  to  1.0,  and  that  the  beta  of  the  combination  is  in  fact  zero: 

Therefore,  the  portfolio  is riskless:  It  has  no  sensitivity  to  the  factor.  But  the  excess  return 
of the  portfolio  is  not  zero  unless  ot,.  and  a„  equal  zero. 

Therefore,  unless  av  and  a„  equal  zero,  the  zero-beta  portfolio  has  a  certain  rate  of  return 
that differs  from  the  risk-free  rate  (its  excess  return  is  different  from  zero):  We  have  seen 
that this  gives  rise  to  an  arbitrage  opportunity. 

EXAMPLE  7.9:  ARBITRAGE  WITH  MISPRICED  PORTFOLIOS 

Suppose  that  the  risk-free  rate  is  7%,  and  a  well-diversified  portfolio,  V,  with  beta  of 

1.3 has an alpha  of  2%  and  another  well-diversified  portfolio,  U,  with  beta  of  .8  has  an 

alpha of  1  %. We  go  long  on  V  and  short  U  with  proportions 

_ s  13 
= -1.6  w„  =  ,  '  „  =  2.6 

" 1.3-.8  "  1.3  -  .8 

These proportions  add  up  to  1.0  and result  in  a  portfolio  with  beta  =  —1.6  x  1.3  +  2.6 
X .8 =  0.  The alpha  of  the  portfolio  is:  -1.6  X  2  +  2.6  x  1  = -.6%.  This  means  that 
the riskless  portfolio  will  earn  a  rate  of  return  that  is  less  than  the  risk-free  rate  by  6%. 
We now complete  the  arbitrage  by  selling  (or  going  short  on)  the  combination  portfolio 
and investing  the  proceeds  at  7%,  risklessly  profiting  by  the  60  basis  point  differential 
in returns. 
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We conclude  that  the  only  value  for  alpha  that  rules  out  arbitrage  opportunities  is  zero. 

Therefore,  rewrite  equation  7.6  setting  alpha  equal  to  zero 

RP = 

rP~ rf  =  0{rM  -  rf) 

E(rP) =  rf  +  0P[E(rM)  -  rf\ 

Hence,  we  arrive  at  the  same  expected  return-beta  relationship  as  the  CAPM  without 

any  assumption  about  either  investor  preferences  or  access  to  the  all-inclusive  (and 

elusive)  market  portfolio. 

THE APT  AND  Why  did  we  need  so  many  restrictive  assumptions  to  derive  the  CAPM  when  the  APT 

THE CAPM  seems  to  arrive  at  the  expected  return-beta  relationship  with  seemingly  fewer  and  less 

objectionable  assumptions?  The  answer  is  simple:  The  APT  applies  only  to  well-

diversified  portfolios.  Absence  of  riskless  arbitrage  alone  cannot  guarantee  that,  in 

equilibrium,  the  expected  return-beta  relationship  will  hold  for  any  and  all  assets. 

With  additional  effort,  however,  one  can  use  the  APT  to  show  that  the  relationship 

must  hold  approximately  even  for  individual  assets.  The  essence  of  the  proof  is  that  if  the 

expected  return-beta  relationship  were  violated  by  many  individual  securities,  it  would 

be virtually  impossible  for  all  well-diversified  portfolios  to  satisfy  the  relationship.  So  the 

relationship  must  almost  surely  hold  true  for  individual  securities. 

We say  "almost"  because,  according  to  the  APT,  there  is  no  guarantee  that  all 

individual  assets  will  lie  on  the  SML.  If  only  a  few  securities  violated  the  SML.  their 

effect  on  well-diversified  portfolios  could  conceivably  be  offsetting.  In  this  sense,  it  is 

possible  that  the  SML  relationship  is  violated  for  single  securities.  If  many  securities 

violate  the  expected  return-beta  relationship,  however,  the  relationship  will  no  longer 

hold  for  well-diversified  portfolios  comprised  of  these  securities,  and  arbitrage  oppor-

tunities  will  be  available. 

The  APT  serves  many  of  the  same  functions  as  the  CAPM.  It  gives  us  a  benchmark  for 

fair  rates  of  return  that  can  be  used  for  capital  budgeting,  security  evaluation,  or 

investment  performance  evaluation.  Moreover,  the  APT  highlights  the  crucial  distinctiq 

between  nondiversifiable  risk  (systematic  or  factor  risk)  that  requires  a  reward  in  th 

form  of  a  risk  premium  and  diversifiable  risk  that  does  not. 

The  bottom  line  is  that  neither  of  these  theories  dominates  the  other.  The  APT  is  more 

general  in  that  it  gets  us  to  the  expected  return-beta  relationship  without  requiring  many 

of the  unrealistic  assumptions  of  the  CAPM,  particularly  the  reliance  on  the  market 

portfolio.  The  latter  improves  the  prospects  for  testing  the  APT.  But  the  CAPM  is  more 

general  in  that  it  applies  to  all  assets  without  reservation.  The  good  news  is  that  both 

theories  agree  on  the  expected  return-beta  relationship. 

It is  worth  noting  that  because  past  tests  of  the  expected  return-beta  relationship 

examined  the  rates  of  return  on  highly  diversified  portfolios,  they  actually  came  closer  to 

testing  the  APT  rather  than  the  CAPM.  Thus,  it  appears  that  econometric  problems,  too, 

favor  the  APT. 

MULTIFACTOR  We've  assumed  all  along  that  there  is  only  one  systematic  factor  affecting  stock  returns. 

GENERALIZATION  This  assumption  may  be  too  simplistic.  It  is  easy  to  think  of  several  factors  that  might 

OF THE  APT  AND  affect  stock  returns:  business  cycles,  interest  rate  fluctuations,  inflation  rates,  oil  prices, 

CAPM  and  so  on.  Presumably,  exposure  to  any  of  these  factors  singly  or  together  will  affect  a 
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stock's  perceived  riskiness  and  appropriate  expected  rate  of  return.  We  can  use  a 
multifactor  version  of  the  APT  to  accommodate  these  multiple  sources  of  risk. 

Suppose  we  generalize  the  single  factor  model  expressed  in  Equation  7.5  to  a  two-
factor  model. 

R, =  a,  +  Р„ЛМ1  +  £,2RM2  +  e,  (7.7) 

factor  portfolio 

A well-diversified  portfo-

lio  constructed  to  have  a 

beta  of  1.0  on  one  factor 

and  a  beta  of  zero  on 

any  other  factor. 

.04 risk-free  rate 

+ .03 risk  premium  for  exposure  to  factor  1 

+ .06  risk  premium  for  exposure  to  factor  2 

.13 Total  expected  return 

To see  why  the  expected  return  on  the  portfolio  must  be  13%,  consider  the  following 

argument.  Suppose  the  expected  return  on  portfolio  A  is  12%  rather  than  13%.  This 

return  would  give  rise  to  an  arbitrage  opportunity.  Form  a  portfolio  from  the  factor 

portfolios  with  the  same  betas  as  portfolio  A.  This  requires  weights  of  0.5  on  the  first 

factor  portfolio,  0.75  on  the  second  factor  portfolio,  and  �0.25  on  the  risk-free  asset. 

This  portfolio  has  exactly  the  same  factor  betas  as  portfolio  A:  a  beta  of  0.5  on  the  first 

factor  because  of  its  0.5  weight  on  the  first  factor  portfolio  and  a  beta  of  0.75  on  the 

second  factor. 

In contrast  to  portfolio  A's  12%  expected  return,  however,  this  portfolio's  expected 

return  is  (.5 X  10)  + (.75  x  12)  -  (.25  x  4)  =  13%.  A  long  position  in  this  portfolio  and 

a short  position  in  portfolio  A  would  yield  an  arbitrage  profit.  The  total  proceeds  per 

dollar  long  or  short  in  each  position  would  be 

where RAn  and  RM2  are  the  excess  returns  on  portfolios  that  represent  the  two  systematic 

factors.  Factor  1  might  be,  for  example,  unanticipated  changes  in  industrial  production, 

while factor  2  might  represent  unanticipated  changes  in  short-term  interest  rates.  We 

assume  again  that  there  are  many  securities  available  with  any  combination  of  betas.  This 

implies  that  we  can  form  well-diversified  factor  portfolios,  that  is,  portfolios  that  have  a 

beta of  1.0  on one  factor  and  a  beta  of  zero  on  all  others.  Thus,  a  factor  portfolio  with  a 

beta of  1.0  on the  first  factor  will  have  a  rate  of  return  of  RMl  ;  a  factor  portfolio  with  a 

beta of  1.0  on  the  second  factor  will  have  a  rate  of  return  of  RM2\  and  so  on.  Factor 

portfolios  can  serve  as  the  benchmark  portfolios  for  a  multifactor  generalization  of  the 

security  market  line  relationship. 

Suppose  the  two  factor  portfolios,  here  called  portfolios  1  and  2,  have  expected  returns 

£(/-,)  =  10%  and  E(r2)  =  12%.  Suppose  further  that  the  risk-free  rate  is  4%.  The  risk 

premium  on  the  first  factor  portfolio  becomes  6%,  while  that  on  the  second  factor 

portfolio  is  8%. 

Now consider  an  arbitrary  well-diversified  portfolio  (A),  with  beta  on  the  first  factor, 

Рл,  =  .5,  and  on  the  second  factor,  Рд2  =  .75.  The  multifactor  APT  states  that  the 
portfolio  risk premium  required  as  compensation  to  investors  for  each  source  of  systema-
tic risk  must  equal  the  sum  of  the  risk  premiums  required  as  compensation  to  investors 
for each  source  of  systematic  risk.  The  risk  premium  attributable  to  risk  factor  1  is the 
portfolio's  exposure  to  factor  1,  рд|,  times  the  risk  premium  earned  on  the  first  factor 
portfolio,  £(r,)  -  rf.  Therefore,  the  portion  of  portfolio  A's  risk  premium  that  is 

compensation  for  its exposure  to  the  first  risk  factor  is  Рл,  [£(/�,)  �  rf] =  .5(.  10 �  .04) = 

.03, while  the  risk  premium  attributable  to  risk  factor  2  is  Рл2(£(г2)  -  rj\ 

= .75(.12  -  .04)  =  .06.  The  total  risk  premium  on  the  portfolio,  therefore,  should  be 
3 +  6  =  9%,  and  the  total  return  on  the  portfolio  should  be  13%. 
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.13  +  .5  RMl  +  .75  RM2  long  position  in  factor  portfolios 

-(.12  +  .5  RMI  +  .75  RM1)  short  position  in  portfolio  A 

.01 

for  a  positive  risk-free  return  on  a  zero  net  investment  position. 
To  generalize  this  argument,  note  that  the  factor  exposure  of  any  portfolio  P  is  given 

by its  betas,  pP1  and  ри.  A  competing  portfolio,  Q.  can  be  formed  from  factor  portfolios 
with  the  following  weights:  PPI  in  the  first  factor  portfolio,  in  the  second  factor 
portfolio,  and  1  - p„  -  in  T-bills.  By  construction,  Q  will  have  betas  equal  to  those 
of portfolio  P  and  expected  return  of 

E(rQ) =  Р^Цг,)  +  PnE(r2)  +  (1  -  PP1  -  Pn)rf  8) 

= rf  +  PP1  [£(/�,)  -  rf\  +  Pn[E(r2)  -  rf]. 

Hence,  any  well-diversified  portfolio  with  betas  P,,,  and  pP2  must  have  the  return 

given  in  Equation  7.8  if  arbitrage  opportunities  are  to  be  ruled  out.  A  comparison  of 

Equations  7.2  and  7.8  shows  that  7.8  is  simply  a  generalization  of  the  one-factor  SML. 

Finally,  extension  of  the  multifactor  SML  of  Equation  7.8  to  individual  assets  is 

precisely  the  same  as  for  the  one-factor  APT.  Equation  7.8  cannot  be  satisfied  by  every 

well-diversified  portfolio  unless  it  is  satisfied  by  virtually  every  security  taken  individ-

ually.  Equation  7.8,  thus,  represents  the  multifactor  SML  for  an  economy  with  multiple 

sources  of  risk. 

The  generalized  APT  must  be  qualified  with  respect  to  individual  assets  just  as  in  the 

single-factor  case.  A  multifactor  CAPM  would,  at  the  cost  of  additional  assumptions, 

apply  to  any  and  all  individual  assets.  As  we  have  seen,  the  result  will  be  a  security 

market  equation  (a  multidimensional  SML)  that  is  identical  to  that  of  the  multifactor 

APT. 

I CONCEP'  r  6.  Using  the  factor  portfolios  just  considered,  find  the  fair  rate  of  return  on  a  security  with 

I CHECK  p,  =  .2  and  p2  =  1.4. 

SUMMARY 

� The  CAPM  assumes  investors  are  rational  single-period  planners  who  agree  on  a  common 

input  list  from  security  analysis  and  seek  mean-variance  optimal  portfolios. 

� The  CAPM  assumes  ideal  security  markets  in  the  sense  that:  (a)  markets  are  large,  and 

investors  are  price  takers,  (b)  there  are  no  taxes  or  transaction  costs,  (c)  all  risky  assets  are 

publicly  traded,  and  (d)  any  amount  can  be  borrowed  and  lent  at  a  fixed,  risk-free  rate. 

� These  assumptions  mean  that  all  investors  will  hold  identical  risky  portfolios.  The  CAPM 

implies  that,  in  equilibrium,  the  market  portfolio  is  the  unique  mean-variance  efficient 

tangency  portfolio,  which  indicates  that  a  passive  strategy  is  efficient. 

� The  market  portfolio  is  a  value-weighted  portfolio.  Each  security  is  held  in  a  proportion 

equal  to  its  market  value  divided  by  the  total  market  value  of  all  securities.  The  risk 

premium  on  the  market  portfolio  is  proportional  to  its  variance,  CTJ,,  and  to  the  risk 

aversion  of  the  average  investor. 

� The  CAPM  implies  that  the  risk  premium  on  any  individual  asset  or  portfolio  is  the 

product  of  the  risk  premium  of  the  market  portfolio  and  the  asset's  beta. 

� In  a  single-index  security  market,  once  an  index  is  specified,  any  security  beta  can  be 

estimated  from  a  regression  of  the  security's  excess  return  on  the  index's  excess  return. 
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This regression  line  is  called  the  security  characteristic  line  (SCL).  The  intercept  of  the 

SCL, called  alpha,  represents  the  average  excess  return  on  the  security  when  the  index 

excess return  is  zero.  The  CAPM  implies  that  alphas  should  be  zero. 

Estimates  of  beta  from  past  data  often  are  adjusted  when  used  to  assess  required  future 

returns. 

An arbitrage  opportunity  arises  when  the  disparity  between  two  or  more  security  prices 

enables  investors  to  construct  a  zero  net  investment  portfolio  that  will  yield  a  sure  profit. 

Rational investors  will  want  to  take  infinitely  large  positions  in  arbitrage  portfolios 

regardless  of  their  degree  of  risk  aversion. 

The presence  of  arbitrage  opportunities  and  the  resulting  volume  of  trades  will  create 

pressure  on security  prices  that  will  persist  until  prices  reach  levels  that  preclude  arbitrage. 

Only a  few  investors  need  to  become  aware  of  arbitrage  opportunities  to  trigger  this 

process  because  of  the  large  volume  of  trades  in  which  they  will  engage. 

When securities  are  priced  so  that  there  are  no  arbitrage  opportunities,  the  market  satisfies 

the no-arbitrage  condition.  Price  relationships  that  satisfy  the  no-arbitrage  condition  are 

important  because  we  expect  them  to  hold  in  real-world  markets. 

Portfolios  are  called  well  diversified  if  they  include  a  large  number  of  securities  in  such 

proportions  that  the  residual  risk  or  diversifiable  of  the  portfolio  is  negligible. 

In a single-factor  security  market,  all  well-diversified  portfolios  must  satisfy  the  expected 

return-beta  relationship  of  the  SML  in  order  to  satisfy  the  no-arbitrage  condition. 

If all well-diversified  portfolios  satisfy  the expected  return-beta  relationship,  then  all  but  a 

small number  of  securities  also  must  satisfy  this  relationship. 

The APT  implies  the  same  expected  return-beta  relationship  as  the  CAPM  yet  does  not 

require  that  all  investors  be  mean-variance  optimizers.  The  price  of  this  generality  is  that 

the APT  does  not  guarantee  this  relationship  for  all  securities  at  all  times. 

A multifactor  APT generalizes  the  single-factor  model  to  accommodate  several  sources  of 

systematic  risk. 

KEY  TERMS alpha,  172 

arbitrage,  180 

arbitrage  pricing  theory 

(APT), 183 

capital  asset  pricing  model 
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expected  return-beta 

relationship.  169 

factor  portfolio,  186 

market  portfolio.  166 

mutual  fund  theorem,  167 

security  characteristic  line,  /  75 

security  market  line 

(SML),  171 

well-diversified  portfolio, 

183 

zero-investment  portfolio, 

180 

PROBLEM SETS  1.  What  is  the  beta  of  a  portfolio  with  E(rP)  =  20%,  if  rf  =  5%  and  E(rM)  =  15%? 

2. The  market  price  of  a  security  is  S40.  Its  expected  rate  of  return  is  13%.  The  risk-free 

rate  is  7%,  and  the  market  risk  premium  is  8%.  What  will  the  market  price  of  the 

security  be  if  its  beta  doubles  (and  all  other  variables  remain  unchanged)?  Assume 

the stock  is  expected  to  pay  a  constant  dividend  in  perpetuity. 

3. You  are  a  consultant  to  a large  manufacturing  corporation  considering  a  project  with 

the following  net  after-tax  cash  flows  (in  millions  of  dollars) 

Years  from  Now 

0 

1-9 

10 

-20 

10 

20 
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The  project's  beta  is  1.7.  Assuming  rf  =  9%,  and  E(rM)  =  19%,  what  is  the  net 
present  value  of  the  project?  What  is  the  highest  possible  beta  estimate  for  the 
project  before  its  NPV  becomes  negative? 

4.  Are  the  following  statements  true  or  false?  Explain. 
a. Stocks  with  a  beta  of  zero  offer  an  expected  rate  of  return  of  zero. 
b. The  CAPM  implies  that  investors  require  a  higher  return  to  hold  highly  volatile 

securities. 
c. You  can  construct  a  portfolio  with  beta  of  0.75  by  investing  0.75  of  the  budget  in 

T-bills  and  the  remainder  in  the  market  portfolio. 

5. Consider  the  following  table,  which  gives  a  security  analyst's  expected  return  on  two 
stocks  for  two  particular  market  returns. 

Market  Return Aggressive  Stock Defensive  Stock 

.05 .02 .035 

.20 .32 .14 

a. What  are  the  betas  of  the  two  stocks? 
b. What  is  the  expected  rate  of  return  on  each  stock  if  the  market  return  is  equally 

likely  to  be  5%  or  20%? 
c. If  the  T-bill  rate  is  8%,  and  the  market  return  is  equally  likely  to  be  5%  or  20%, 

draw  the  SML  for  this  economy. 
d. Plot  the  two  securities  on  the  SML  graph.  What  are  the  alphas  of  each? 
e. What  hurdle  rate  should  be  used  by  the  management  of  the  aggressive  firm  for  a 

project  with  the  risk  characteristics  of  the  defensive  firm's  stock? 

If the  simple  CAPM  is  valid,  which  of  the  situations  in  problems  6-12  below  are 
possible?  Explain.  Consider  each  situation  independently. 

Expected 

Portfolio Return Beta 

A .20 1.4 

В .25 1.2 

Expected Standard 
Portfolio Return Deviation 

A .30 .35 
В .40 .25 

Expected Standard 
Portfolio Return Deviation 

Risk-free .10 0 
Market .18 .24 
A .16 .12 
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9. 
Expected 

Return 

Standard 

Deviation 

Risk-free 

Market 

A 

.10 

.18 

20 

0 

.24 

.22 

Expected 

Portfolio Return Beta 

Risk-free .10 0 

Market .18 1.0 

A .16 1.5 

Expected 

Portfolio Return Beta 

Risk-free .10 0 

Market .18 1.0 

A .16 .9 

Expected Standard 

Portfolio Return Deviation 

Risk-free .10 0 

Market .18 .24 

A .16 .22 

In problems  13-15  below,  assume  the  risk-free  rate  is  8%  and  the  expected  rate  of 

return  on  the  market  is  18%. 

13. A  share  of  stock  is  now  selling  for  $100.  It  will  pay  a  dividend  of  S9  per  share  at  the 

end of  the  year.  Its  beta  is  1.0.  What  do  investors  expect  the  stock  to  sell  for  at  the 

end of  the  year? 

14. I  am buying  a  firm  with  an  expected  perpetual  cash  flow  of  S1,000  but  am  unsure  of 

its risk.  If  I  think  the  beta  of  the  firm  is  zero,  when  the  beta  is  really  1.0,  how  much 

more will  I  offer  for  the  firm  than  it  is  truly  worth? 

15. A  stock  has  an  expected  return  of  6  percent.  What  is  its  beta? 

16. Two  investment  advisors  are  comparing  performance.  One  averaged  a  19%  return 

and the  other  a 16%  return.  However,  the  beta  of  the  first  advisor  was  1.5,  while  that 

of the  second  was  1.0. 

a. Can  you  tell  which  advisor  was  a  better  predictor  of  individual  stocks  (aside  from 

the issue  of  general  movements  in  the  market)? 

b. If  the  T-bill  rate  were  6%,  and  the  market  return  during  the  period  were  14%, 

which  advisor  would  be  the  superior  stock  selector? 

c. What  if  the  T-bill  rate  were  3%  and  the  market  return  15%? 

17. In  1994,  the  yield  on  short-term  government  securities  (perceived  to  be  risk-free) 

was about  3  percent.  Suppose  the  expected  return  required  by  the  market  for  a 

portfolio  with  a  beta  of  1.0  is  12%.  According  to  the  capital  asset  pricing  model: 

a. What  is  the  expected  return  on  the  market  portfolio? 

b. What  would  the  expected  return  be  on  a  zero  beta  stock? 
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c. Suppose  you  consider  buying  a  share  of  stock  at  a  price  of  S40.  The  stock  is 

expected  to  pay  a  dividend  of  $3  next  year  and  to  sell  then  for  S41.  The  stock  risk 

has  been  evaluated  at  (J  =  —.5.  Is  the  stock  overpriced  or  underpriced? 

18.  Consider  the  following  data  for  a  one-factor  economy.  All  portfolios  are  well 

diversified. 

Portfolio E(r) Beta 

A 10% 1.0 

F 4 0 

Suppose  portfolio  E  is  well  diversified  with  a  beta  of  %  and  expected  return  of  9%. 
Would  an  arbitrage  opportunity  exist?  If  so,  what  would  the  arbitrage  strategy  be? 

19.  Following  is  a  scenario  for  three  stocks  constructed  by  the  security  analysts  of 
PF  Inc. 

Stock Price(S) 

Scenario  Rate  of  Return  (%) 

Stock Price(S) Recession Average  Boom 

A 10 -15 20  30 

В 15 25 10  -10 

С 50 12 15  12 

a. Construct  an  arbitrage  portfolio  using  these  stocks. 
b. How  might  these  prices  change  when  equilibrium  is  restored?  Give  an  example 

where  a  change  in  stock  C's  price  is  sufficient  to  restore  equilibrium,  assuming 
the  dollar  payoffs  to  stock  С  remain  the  same. 

20.  Assume  both  portfolios  A  and  В  are  well  diversified,  that  Е(гл)  =  .14  and  E(rB)  = 

.148.  If  the  economy  has  only  one  factor,  and  (3A =  1.0  while  (3B  =  1.1  what  must  be 
the  risk-free  rate? 

21.  Assume  a  market  index  represents  the  common  factor,  and  all  stocks  in  the  economy 
have  a  beta  of  1.0.  Firm  specific  returns  all  have  a  standard  deviation  of  0.30. 

Suppose  an  analyst  studies  20  stocks  and  finds  that  one  half  have  an  alpha  of  3%, 
and  the  other  half  an  alpha  of  —3%.  The  analyst  then  buys  $1  million  of  an  equally 
weighted  portfolio  of  the  positive  alpha  stocks  and  sells  short  $1  million  of  an 
equally  weighted  portfolio  of  the  negative  alpha  stocks. 
a. What  is  the  expected  profit  (in  dollars),  and  what  is  the  standard  deviation  of  the 

analyst's  profit? 
b. How  does  your  answer  change  if  the  analyst  examines  50  stocks  instead  of  20? 

100 stocks? 

22.  If  the  APT  is  to  be  a  useful  theory,  the  numbers  of  systematic  factors  in  the  economy 
must  be  small.  Why? 

23.  The  APT  itself  does  not  provide  information  on  the  factors  that  one  might  expect  to 
determine  risk  premiums.  How  should  researchers  decide  which  factors  to  investi-
gate?  Is  industrial  production  a  reasonable  factor  to  test  for  a  risk  premium?  Why  or 
why  not? 

24.  Suppose  two  factors  are  identified  for  the  U.S.  economy:  the  growth  rate  of 
industrial  production,  IP,  and  the  inflation  rate,  IR.  IP  is  expected  to  be  4%  and  IR 
6%.  A  stock  with  a  beta  of  1.0  on IP  and  0.4  on  IR  currently  is  expected  to  provide  a 
rate  of  return  of  14%.  If  industrial  production  actually  grows  by  5%,  while  the 
inflation  rate  turns  out  to  be  7%,  what  is  your  best  guess  for  the  rate  of  return  on  the 
stock? 
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25. Suppose  there  are  two  independent  economic  factors,  M,  and  M2.  The  risk-free  rate 
is 7%,  and  all  stocks  have  independent  firm-specific  components  with  a  standard 
deviation  of  50%.  The  following  are  well-diversified  portfolios. 

Portfolio Beta  on  M, Beta  on  M2 Expected  Return  (%) 

A 1.8 2.1 40 
В 2.0 -0.5 10 

What  is  the  expected  return-beta  relationship  in  this  economy? 

SOLUTIONS TO 1.  The  CML  would  still  represent  efficient  investments.  We  can  characterize  the  entire 
ONCF.PT population  by  two  representative  investors.  One  is  the  "uninformed"  investor,  who  does 

CHECKS 
not engage  in  security  analysis  and  holds  the  market  portfolio,  while  the  other  optimizes 
using the  Markowitz  algorithm  with  input  from  security  analysis.  The  uninformed 
investor does  not  know  what  input  the  informed  investor  uses  to  make  portfolio  pur-
chases.  The  uninformed  investor  knows,  however,  that  if  the  other  investor  is  informed, 
the market  portfolio  proportions  will  be  optimal.  Therefore,  to  depart  from  these  propor-
tions would  constitute  an uninformed  bet,  which  will,  on  average,  reduce  the  efficiency  of 
diversification  with  no  compensating  improvement  in  expected  returns. 

2. Substituting  the  historical  mean  and  standard  deviation  in  Equation  7  1  yields  a  coeffi-
cient of  risk  aversion  of 

Л*  =  Е<Г»>-r<  =  =  1.9 
оM  -21-

This  relationship  also  tells  us that  for  the historical  standard  deviation  and  a  coefficient 
of risk  aversion  of  3.5  the  risk  premium  would  be 

E(rM) -  Tf=A*a\,  =  3.5  X  ,212  =  .154  (15.4%) 

3- pFord  = 1.25,pGM=  1.15.  Therefore,given  the  investment  proportions,  the  portfolio  beta 
is 

PP  =  W-FordPFord  +  "GMPGM  =  (-75  X  1.25)  +  (.25  X  1.15)  =  1.225 

and the  risk  premium  of  the  portfolio  will  be 

E<rP) -r,=  VP[E(rM)  -  rf)  =  1.225  X  .08  =  .098 

4. a.  The  alpha  of  a  stock  is  its  expected  return  in  excess  of  that  required  by  the  CAPM. 

a =  E(r)  -  [rf  +  $[E(rM)  -  rf]] 

axvz =  12  -  [  05  +  1.0(  11  -  .05)]  =  .01 

аАвс  =  -13  -  [.05  +  1.5(.ll  -  .05)]  =  -.01 
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b. The  project-specific  required  rate  of  return  is  determined  by  the  project  beta  coupled 
with  the  market  risk  premium  and  the  risk-free  rate.  The  CAPM  tells  us  an  acceptable 
expected  rate  of  return  for  the  project  is 

E(rf) +  $[E(rM)  -  /у]  =  8  +  1.3(16  -  8)  =  18.4% 

which  becomes  the  project's  hurdle  rate.  If  the  IRR  of  the  project  is  19%.  then  it  is 
desirable.  Any  project  (of  similar  beta)  with  an  IRR  equal  to  or less  than  18.4%  should  be 
rejected. 

5. The  least  profitable  scenario  currently  yields  a  profit  of $10,000  and  gross  proceeds  from 
the equally  weighted  portfolio  of $700,000.  As  the  price  of Dreck  falls,  less  of  the  equally 
weighted  portfolio  can  be  purchased  from  the  proceeds  of  the  short  sale.  When  Dreck's 
price  falls  by  more  than  a  factor  of 10,000/700.000,  arbitrage  no  longer  will  be  feasible, 
because  the  profits  in  the  worst  state  will  be  driven  below  zero. 

To see  this,  suppose  Dreck's  price  falls  to $10  x  (1  -  1/70).  The  short  sale  of  300.000 
shares  now  yields  $2,957,142,  which  allows  dollar  investments  of  only  $985,714  in  each 
of the  other  shares.  In  the  high  real  interest  rate,  low  inflation  scenario,  profits  will  be 
driven  to  zero. 

Stock Dollar  Investment Rate  ol  Return Dollar  Return 

Apex S 985.714 .20 $ 197.143 
Bull 985,714 .70 690,000 
Crush 985.714 -.20 -197,143 
Dreck -2,957,142 .23 -690,000 

Total 0 0 

At any  price  for  Dreck  stock  below  $10  X  (1  -  1/70)  =  $9,857,  profits  will 
be negative,  which  means  the  arbitrage  opportunity  is  eliminated.  Note:  $9,857  is 
not  the  equilibrium  price  of  Dreck.  It  is  simply  the  upper  bound  on  Dreck's  price 
that  rules  out  the  simple  arbitrage  opportunity. 

6. Using  Equation  7.8,  the  expected  return  is 

.04  +  (.2  X  .06)  +  (1.4  X  .08)  =  .164 
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Q О 
THE  EFFICIENT  MARKET 

HYPOTHESIS 

AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

• Demonstrate  why  security  price  movements  should  be  essentially  unpredict-
able. 

• Cite  evidence  that  supports  and  contradicts  the  efficient  market  hypothesis. 

• Formulate  investment  strategies  that  make  sense  in  informationally  efficient 

markets. 

One  of  the  early  applications  of  computers  in  economics  in  the  1950s  was  to  analyze 
economic  time  series.  Business  cycle  theorists  believed  tracing  the  evolution  of  several 
economic  variables  over  time  would  clarify  and  predict  the  progress  of  the  economy 
through  boom  and  bust  periods.  A  natural  candidate  for  analysis  was  the  behavior  of 
stock market  prices  over  time.  Assuming  stock  prices  reflect  the  prospects  of  the  firm, 
recurring  patterns  of  peaks  and  troughs  in  economic  performance  ought  to  show  up  in 
those  prices. 

Maurice  Kendall  (1953)  was  one  of  the  first  to  examine  this  proposition.  He  found  to 
his great  surprise  that  he  could  identify  no  predictable  patterns  in  stock  prices.  Prices 
seemed  to  evolve  randomly.  They  were  as  likely  to  go  up  as  they  were  to  go  down  on  any 
particular  day  regardless  of  past  performance.  The  data  provided  no  way  to  predict  price 
movements. 

At first  blush,  Kendall's  results  disturbed  some  financial  economists.  They  seemed  to 
imply that  the  stock  market  is  dominated  by  erratic  market  psychology,  or  "animal 
spirits,"  that  it  follows  no  logical  rules.  In  short,  the  results  appeared  to  confirm  the 
irrationality  of  the  market.  On  further  reflection,  however,  economists  reversed  their 
interpretation  of  Kendall's  study. 

It soon  became  apparent  that  random  price  movements  indicated  a  well-functionine  or 
efficient  market,  not  an  irrational  one.  In  this  chapter,  we  will  explore  the  reasoning 
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behind  what  may  seem  a  surprising  conclusion.  We  show  how  competition  among 

analysts  leads  naturally  to  market  efficiency,  and  we  examine  the  implications  of  the 

efficient  market  hypothesis  for  investment  policy.  We  also  consider  empirical  evidence 

that  supports  and  contradicts  the  notion  of  market  efficiency. 

8.1  RANDOM  WALKS  AND  THE  EFFICIENT  MARKET  HYPOTHESIS 

Suppose  Kendall  had  discovered  that  stock  prices  are  predictable.  Imagine  the  gold  mine 

for  investors!  If  they  could  use  Kendall's  equations  to  predict  stock  prices,  investors 

would  reap  unending  profits  simply  by  purchasing  stocks  the  computer  model  implied 

were  about  to  increase  in  price  and  selling  those  stocks  about  to  fall  in  price. 

A moment's  reflection  should  be  enough  to  convince  you  that  this  situation  could  not 

persist  for  long.  For  example,  suppose  the  model  predicts  with  great  confidence  that  XYZ 

stock  price,  currently  at  $100  per  share,  will  rise  dramatically  in  three  days  to  SI  10.  All 

investors  with  access  to  the  model's  prediction  would  place  a  great  wave  of  immediate 

buy  orders  to  cash  in  on  the  prospective  increase  in  stock  price.  No  one  in  the  know 

holding  XYZ,  however,  would  be  willing  to  sell,  and  the  net  effect  would  be  an 

immediate jump  in  the  stock  price  to  $110.  The  forecast  of  a  future  price  increase  leads 

instead  to  an  immediate  price  increase.  Another  way  of  putting  this  is  that  the  stock  price 

will  immediately  reflect  the  "good  news"  implicit  in  the  model's  forecast. 

This  simple  example  illustrates  why  Kendall's  attempts  to  find  recurring  patterns  in 

stock  price  movements  were  in  vain.  A  forecast  about  favorable  future performance  leads 

instead  to  favorable  current  performance,  as  market  participants  all  try  to  get  in  on  the 

action  before  the  price  jump. 

More  generally,  one  could  say  that  any  publicly  available  information  that  might  be 

used  to  predict  stock  performance,  including  information  on  the  macro  economy,  the 

firm's industry,  and  its  operations,  plans,  and  management  should  already  be  impounded 

in stock  prices.  As  soon  as  there  is  any  information  indicating  a  stock  is  underpriced  and 

offers  a  profit  opportunity,  investors  flock  to  buy  the  stock  and  immediately  bid  up  its 

price  to  a  fair  level,  where  again  only  ordinary  rates  of  return  can  be  expected.  These 

"ordinary  rates"  are  simply  rates  of  return  commensurate  with  the  risk  of  the  stock. 

But  if  prices  are  bid  immediately  to  fair  levels,  given  all  available  information,  it  mus 

be that  prices  increase  or  decrease  only  in  response  to  new  information.  New  informa-

tion,  by  definition,  must  be  unpredictable;  if  it  could  be  predicted,  then  that  prediction 

would  be  part  of  today's  information!  Thus,  stock  prices  that  change  in  response  to  new 

(unpredictable)  information  also  must  move  unpredictably. 

This  is  the  essence  of  the  argument  that  stock  prices  should  follow  a  random  walk, 

that  is,  that  price  changes  should  be  random  and  unpredictable.  Far  from  being  a  proof  of 

market  irrationality,  randomly  evolving  stock  prices  are  the  necessary  consequence  of 

intelligent  investors  competing  to  discover  relevant  information  before  the  rest  of  the 

market  becomes  aware  of  that  information. 

Don't  confuse  randomness  in  price  changes  with  irrationality  in  the  level  of  prices.  If 

prices  are  determined  rationally,  then  only  new  information  will  cause  them  to  change. 

Therefore,  a  random  walk  would  be  the  natural  consequence  of  prices  that  always  reflect 

all current  knowledge. 

efficient  market  Indeed,  if  stock  price  movements  were  predictable,  that  would  be  damning  evidence 

The  hypothesis  that  °f  St°ck  market  '"efficiency,  because  the  ability  to  predict  prices  would  indicate  that  all 

prices  Of  securities  fully  available  information  was  not  already  impounded  in  stock  prices.  Therefore,  the  notion 

reflect  available  informa-  that  stocks  already  reflect  all  available  information  is  referred  to  as  the  efficient  market 

tion  about  securities.  hypothesis  (EMH). 

random  walk 

Describes  the  notion  that 

stock  price  changes  are 

random  and  unpredict-

able. 
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weak-form  EMH 

The  assertion  that  stock 

prices  already  reflect  all 

information  contained 

in the  history  of  past 

trading. 

semistrong-form  EMH 

The  assertion  that  stock 

prices  already  reflect  all 

publicly  available  infor-

mation. 

Why should  we  expect  stock  prices  to  reflect  all  available  information?  After  all,  if  you 

spend  time  and  money  gathering  information,  you  would  hope  to  turn  up  something  that 

has been  overlooked  by  the  rest  of  the  investment  community.  When  information  costs 

you money  to  uncover  and  analyze,  you  would  expect  your  investment  analysis  to  result 

in an  increased  expected  return. 

Investors  will  have  an  incentive  to  spend  time  and  resources  to  analyze  and  uncover 

new information  only  if  such  activity  is  likely  to  generate  higher  investment  returns. 

Therefore,  in  market  equilibrium,  efficient  informational  gathering  activity  should  be 

fruitful.1  While  we  would  not  go  so  far  as to  say  you  absolutely  cannot  come  up  with  new 

information,  it  still  makes  sense  to  consider  the  competition. 

Assume  an  investment  management  fund  is  managing  a  S5  billion  portfolio.  Suppose 

the fund  manager  can  devise  a  research  program  that  could  increase  the  portfolio  rate  of 

return  by  one  tenth  of  1%  per  year,  a  seemingly  modest  amount.  This  program  would 

increase  the  dollar  return  to  the  portfolio  by  55  billion  X  .001,  or  S5  million.  Therefore, 

the fund  is  presumably  willing  to  spend  up  to  $5  million  per  year  on  research  to  increase 

stock returns  by  a  mere  one  tenth  of  1  % per  year. 

With  such  large  rewards  for  such  small  increases  in  investment  performance,  is  it  any 

surprise  that  professional  portfolio  managers  are  willing  to  spend  large  sums  on  industry 

analysts,  computer  support,  and  research  effort?  With  so  many  well-backed  analysts 

willing  to  spend  considerable  resources  on  research,  there  cannot  be  many  easy  pickings 

in the  market.  Moreover,  the  incremental  rates  of  return  on  research  acti  vity  are  likely  to 

be so  small  that  only  managers  of  the  largest  portfolios  will  find  them  worth  pursuing. 

While  it  may  not  literally  be  true  that  all  relevant  information  will  be  uncovered,  it  is 

virtually  certain  there  are  many  investigators  hot  on  the  trail  of  any  leads  that  may 

improve  investment  performance.  Competition  among  these  many  well-backed,  highly 

paid,  aggressive  analysts  ensures  that,  as  a  general  rule,  stock  prices  ought  to  reflect 

available  information  regarding  their  proper  levels. 

It is  common  to  distinguish  among  three  versions  of  the  EMH:  the  weak,  semi-strong, 

and strong  forms  of  the  hypothesis.  These  versions  differ  according  to  their  notions  of 

what is  meant  by  the  term  all  available  information. 

The weak-form  EMH  asserts  that  stock  prices  already  reflect  all  information  that  can 

be derived  by  examining  market  trading  data  such  as  the  history  of  past  prices,  trading 

volume,  or  short  interest.  This  version  of  the  hypothesis  implies  that  trend  analysis  is 

fruitless.  Past  stock  price  data  are  publicly  available  and  virtually  costless  to  obtain.  The 

weak-form  hypothesis  holds  that  if  such  data  ever  conveyed  reliable  signals  about  future 

performance,  all  investors  would  have  learned  long  since  to  exploit  the  signals.  Ulti-

mately,  the  signals  lose  their  value  as  they  become  widely  known,  because  a  buy  signal 

for instance,  would  result  in  an  immediate  price  increase. 

The semistrong-form  EMH  states  that  all  publicly  available  information  regarding 

the prospects  of  a  firm  must  be  reflected  already  in  the  stock  price.  Such  information 

includes,  in addition  to  past  prices,  fundamental  data  on  the  firm's  product  line,  quality  of 

management,  balance  sheet  composition,  patents  held,  earnings  forecasts,  accounting 

practices,  and  so  forth.  Again,  if  any  investor  has  access  to  such  information  from 

publicly  available  sources,  one  would  expect  it  to  be  reflected  in  stock  prices. 

1 A  challenging  and  insightful  discussion  of  this  point  may  be  found  in  Sanford  J.  Grossman  and  Joseph 

E.  Sliglilz.  "On  Ihe  Impossibility  of  Informationallv  Efficient  Markets,"  American  Economic  Review  70 

(June  1980). 
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strong-form  EMH 

The  assertion  that  stock 

prices  reflect  all  relevant 

information,  including 

inside  information. 

CONCEPT 

CHECK 

Finally,  the  strong-form  EMH  states  that  stock  prices  reflect  all  information  relevant 

to the  firm,  even  including  information  available  only  to  company  insiders.  This  version 

of the  hypothesis  is  quite  extreme.  Few  would  argue  with  the  proposition  that  corporate 

officers  have  access  to  pertinent  information  long  enough  before  public  release  to  enable 

them  to  profit  from  trading  on  that  information.  Indeed,  much  of  the  activity  of  the 

Securities  and  Exchange  commission  is  directed  toward  preventing  insiders  from  profit-

ing  by  exploiting  their  privileged  situation.  Rule  10b-5  of  the  Security  Exchange  Act  of 

1934  limits  trading  by  corporate  officers,  directors,  and  substantial  owners,  requiring 

them  to  report  trades  to  the  SEC.  Anyone  trading  on  information  supplied  by  insiders  is 

considered  in  violation  of  the  law. 

Defining  insider  trading  is  not  always  easy,  however.  After  all,  stock  analysts  are  in 

the  business  of  uncovering  information  not  already  widely  known  to  market  participants. 

As we  saw  in  Chapter  3,  the  distinction  between  private  and  inside  information  is 

sometimes  murky. 

1. If  the  weak  form  of  the  efficient  market  hypothesis  is  valid,  must  the  strong  form  also 

hold?  Conversely,  does  strong-form  efficiency  imply  weak-form  efficiency? 

8.2  IMPLICATIONS  OF  THE  EMH  FOR  INVESTMENT  POLICY 

TECHNICAL 

ANALYSIS 

technical  analysis 

Research  on  recurrent 

and  predictable  stock 

price  pattern?  and  on 

proxies  for  boy  or  sell 

pressure  in  the  market. 

Technical  analysis  is  essentially  the  search  for  recurring  and  predictable  patterns  in 

stock  prices.  Although  technicians  recognize  the  value  of  information  that  has  to  do  with 

future  economic  prospects  of  the  firm,  they  believe  such  information  is  not  necessary  for 

a successful  trading  strategy.  Whatever  the  fundamental  reason  for  a  change  in  stock 

price,  if  the  stock  price  responds  slowly  enough,  the  analyst  will  be  able  to  identify  a 

trend  that  can  be  exploited  during  the  adjustment  period.  Technical  analysis  assumes  a 

sluggish  response  of  stock  prices  to  fundamental  supply  and  demand  factors.  This 

assumption  is  diametrically  opposed  to  the  notion  of  an  efficient  market. 

Technical  analysts  are  sometimes  called  chartists  because  they  study  records  or  chafl 

of past  stock  prices,  hoping  to  find  patterns  they  can  exploit  to  make  a  profit.  As  a. 

example  of  technical  analysis,  consider  the  relative  strength  approach.  The  chartist 

compares  stock  performance  over  a  recent  period  to  performance  of  the  market  or  other 

stocks  in  the  same  industry.  A  simple  version  of  relative  strength  takes  the  ratio  of  the 

stock  price  to  a  market  indicator  such  as  the  S&P  500  index.  If  the  ratio  increases  over 

time,  the  stock  is  said  to  exhibit  relative  strength,  because  its  price  performance  is  better 

than  that  of  the  broad  market.  Such  strength  presumably  may  continue  for  a long  enough 

period  to  offer  profit  opportunities.  We  will  explore  this  technique,  as  well  as  several 

other  tools  of  technical  analysis  further  in  Chapter  14. 

The  efficient  market  hypothesis  predicts  that  technical  analysis  is  without  merit.  The 

past  history  of  prices  and  trading  volume  is  publicly  available  at  minimal  cost.  Therefore, 

any information  that  was  ever  available  from  analyzing  past  prices  has  already  been 

reflected  in  stock  prices.  As  investors  compete  to  exploit  their  common  knowledge  of  a 

stock's  price  history,  they  necessarily  drive  stock  prices  to  levels  where  expected  rates  of 

return  are  commensurate  with  risk.  At  those  levels,  stocks  are  neither  bad  nor  good  buys. 

They  are  just  fairly  priced,  meaning  one  should  not  expect  abnormal  returns. 

Despite  these  theoretical  considerations,  some  technically  oriented  trading  strategies 

would  have  generated  abnormal  profits  in  the  past.  We  will  consider  these  strategies,  and 

technical  analysis  more  generally,  in  Chapter  14. 

FUNDAMENTAL 

ANALYSIS 

Fundamental  analysis  uses  earnings  and  dividend  prospects  of  the  firm,  expectations  of 

future  interest  rates,  and  risk  evaluation  of  the  firm  to  determine  proper  stock  prices. 
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fundamental  analysis 

Research  on  determi-

nants  of  stock  value, 

such  as  earnings  and 

dividends  prospects, 

expectations  for  future 

interest  rates,  and  risk  of 

the  firm. 

Ultimately,  it  represents  an  attempt  to  determine  the  present  discounted  value  of  all  the 

payments  a  stockholder  will  receive  from  each  share  of  stock.  If  that  value  exceeds  the 

stock  price,  the  fundamental  analyst  would  recommend  purchasing  the  stock. 

Fundamental  analysts  usually  start  with  a  study  of  past  earnings  and  an  examination  of 

company  balance  sheets.  They  supplement  this  analysis  with  further  detailed  economic 

analysis,  ordinarily  including  an  evaluation  of  the  quality  of  the  firm's  management,  the 

firm's  standing  within  its  industry,  and  the  prospects  for  the  industry  as  a  whole.  The 

hope  is  to  attain  some  insight  into  the  future  performance  of  the  firm  that  is  not  yet 

recognized  by  the  rest  of  the  market.  Chapters  11  to  13  provide  a  detailed  discussion  of 

the types  of  analyses  that  underlie  fundamental  analysis. 

Once  again,  the  efficient  market  hypothesis  predicts  that  most  fundamental  analysis 

adds little  value.  If  analysts  rely  on  publicly  available  earnings  and  industry  information, 

one analyst's  evaluation  of  the  firm's  prospects  is  not  likely  to  be  significantly  more 

accurate  than  another's.  There  are  many  well-informed,  well-financed  firms  conducting 

such market  research,  and  in  the  face  of  such  competition,  it  will  be  difficult  to  uncover 

data not  also  available  to  other  analysts.  Only  analysts  with  a  unique  insight  will  be 

rewarded. 

Fundamental  analysis  is  much  more  difficult  than  merely  identifying  well-run  firms 

with good  prospects.  Discovery  of  good  firms  does  an  investor  no  good  in  and  of  itself  if 

the rest  of  the  market  also  knows  those  firms  are  good.  If  the  knowledge  is  already 

public,  the  investor  will  be  forced  to  pay  a  high  price  for  those  firms  and  will  not  realize  a 

superior  rate  of  return. 

The trick  is  not  to  identify  firms  that  are  good,  but  to  find  firms  that  are  better  than 

everyone  else's  estimate.  Similarly,  poorly  run  firms  can  be  great  bargains  if  they  are  not 

quite  as  bad  as  their  stock  prices  suggest. 

This  is  why  fundamental  analysis  is  difficult.  It is  not  enough  to  do  a  good  analysis  of 

a firm;  you  can  make  money  only  if  your  analysis  is  better  than  that  of  your  competitors 

because  the  market  price  is  expected  already  to  reflect  all  commonly  available  informa-

tion. 

ACTIVE VERSUS Casual  efforts  to  pick  stocks  are  not  likely  to  pay  off.  Competition  among  investors 

PASSIVE ensures  that  any  easily  implemented  stock  evaluation  technique  will  be  used  widely 

PORTFOLIO enough  so  that  any  insights  derived  will  be  reflected  in  stock  prices.  Only  serious,  time-

MANAGEMENT consuming,  and  expensive  techniques  are  likely  to  generate  the  differential  insight 

necessary  to  generate  trading  profits. 

Moreover,  these  techniques  are  economically  feasible  only  for  managers  of  large 

portfolios.  If  you  have  only  $100,000  to  invest,  even  a  1%  per  year  improvement  in 

performance  generates  only  $1,000  per  year,  hardly  enough  to  justify  herculean  efforts. 

The billion-dollar  manager,  however,  would  reap  extra  income  of  $10  million  annually 

from  the  same  1%  increment. 

If small  investors  are  not  in  a  favored  position  to  conduct  active  portfolio  manage-

ment,  what  are  their  choices?  The  small  investor  probably  is  better  off  placing  funds  in a 

mutual  fund.  By pooling  resources  in  this  way,  small  investors  can  obtain  the  advantages 

of large  size. 

More  difficult  decisions  remain,  though.  Can  investors  be  sure  that  even  large  mutual 

funds  have  the  ability  or  resources  to  uncover  mispriced  stocks?  Further,  will  any 

mispricing  be  sufficiently  large  to  repay  the  costs  entailed  in  active  portfolio  manage-

ment? 

Proponents  of  the  efficient  market  hypothesis  believe  active  management  is  largely 

wasted  effort  and  unlikely  to  justify  the  expenses  incurred.  Therefore,  they  advocate  a 
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passive  investment 

strategy 

Buying  a  well-diversified 

portfolio  without  attempt-

ing  to  search  out 

mispriced  securities. 

index  fund 

A mutual  fund  holding 

shares  in  proportion  to 

their  representation  in  a 

market  index  such  as 

the  S&P  500. 

passive  investment  strategy  that  makes  no  attempt  to  outsmart  the  market.  A  passive 

strategy  aims  only  at  establishing  a  well-diversified  portfolio  of  securities  without 

attempting  to  find  under-  or  overvalued  stocks.  Passive  management  is  usually  charac-

terized  by  a  buy-and-hold  strategy.  Because  the  efficient  market  theory  indicates  stock 

prices  are  at  fair  levels,  given  all  available  information,  it  makes  no  sense  to  buy  and  sell 

securities  frequently,  as  transactions  generate  large  trading  costs  without  increasing 

expected  performance. 

One  common  strategy  for  passive  management  is  to  create  an  index  fund,  which  is  a 

fund  designed  to  replicate  the  performance  of  a  broad-based  index  of  stocks.  For 

example,  in  1976,  the  Vanguard  Group  of  mutual  funds  introduced  a  mutual  fund  called 

the  Index  500  Portfolio  that  holds  stocks  in  direct  proportion  to  their  weight  in  the 

Standard  &  Poor's  500  stock  price  index.  The  performance  of  the  Index  500  fund 

replicates  the  performance  of  the  S&P  500.  Investors  in  this  fund  obtain  broad  diver-

sification  with  relatively  low  management  fees.  The  fees  can  be  kept  to  a  minimum 

because  Vanguard  does  not  need  to  pay  analysts  to  assess  stock  prospects  and  does  not 

incur  transaction  costs  from  high  portfolio  turnover.  While  the  typical  annual  expense 

ratio  for  an  actively  managed  fund  is  over  1%  of  assets,  Vanguard  charges  only  about 

0.2%  for  the  Index  500  Portfolio. 

Indexing  has  grown  in  appeal  considerably  since  1976.  The  Wall  Street  Journal 

deemed  stock  index  funds  the  hot  product  of  1990  in  the  mutual  fund  industry.  Van-

guard's  Index  500  Portfolio  had  approximately  $7.5  billion  in  assets  in  early  1993, 

placing  it  among  the  10  largest  mutual  funds.  Both  Fidelity  and  Dreyfus  have  now 

initiated  S&P  500  index  funds.  Moreover,  over  $400  billion  is  now  invested  by  institu-

tional  investors  in  indexed  equity  portfolios.  Many  institutional  investors  now  hold 

indexed  bond  portfolios  as  well  as  indexed  stock  portfolios. 

Mutual  funds  now  offer  indexed  portfolios  that  match  a  wide  variety  of  market 

indexes.  For  example,  some  of  the  funds  offered  by  the  Vanguard  Group  track  the  S&P 

500  Index,  the  Wilshire  5000  Index,  the  Salomon  Brothers  Broad  Investment  Gradi 

Bond  Index,  the  Russell  2000  Index  of  small  capitalization  companies,  the  European 

equity  market,  and  the  Pacific  Basin  equity  market. 

/ I  CONCEPT 

I CHECK 

2. What  would  happen  to  market  efficiency  if  all  investors  attempted  to  follow  a passive 

strategy? 

THE ROLE  OF  If  the  market  is  efficient,  why  not  throw  darts  at  the  Wall  Street  Journal  instead  of  trying 

PORTFOLIO  to  choose  a  stock  portfolio  rationally?  It's  tempting  to  draw  this  sort  of  conclusion  from 

MANAGEMENT IN  the  notion  that  security  prices  are  fairly  set,  but  it's  a  far  too  simple  one.  There  is  a  role 

AN EFFICIENT  for  rational  portfolio  management,  even  in  perfectly  efficient  markets. 

MARKET A  basic  principle  in  portfolio  selection  is  diversification.  Even  if  all  stocks  are  priced 

fairly,  each  still  poses  firm-specific  risk  that  can  be  eliminated  through  diversification. 

Therefore,  rational  security  selection,  even  in  an  efficient  market,  calls  for  the  selection 

of a  well-diversified  portfolio.  Moreover,  that  portfolio  should  provide  the  systematic 

risk  level  the  investor  wants.  Even  in  an  efficient  market,  investors  must  choose  the  risk-

return  profiles  they  deem  appropriate. 

Rational  investment  policy  also  requires  that  investors  take  tax  considerations  into 

account  in  security  choice.  If  you  are  in  a  high  tax  bracket,  you  generally  will  not  want 

the  same  securities  that  low-bracket  investors  find  favorable.  At  an  obvious  level,  high-

bracket  investors  find  it  advantageous  to  buy  tax-exempt  municipal  bonds  despite  their 

relatively  low  pretax  yields,  while  those  same  bonds  are  unattractive  to  low-tax-bracket 

investors.  At  a  more  subtle  level,  high-bracket  investors  might  want  to  tilt  or  specialize 
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their  portfolios  toward  securities  that  provide  capital  gains  as  opposed  to  dividend  or 

interest  income,  because  the  option  to  defer  the  realization  of  capital  gains  income  is 

more  valuable,  the  higher  the  investor's  current  tax  bracket.  High  tax  bracket  investors 

also  will  be  more  attracted  to  investment  opportunities  where  returns  are  sensitive  to  tax 

benefits,  such  as  real  estate  ventures. 

A third  argument  for  rational  portfolio  management  relates  to  the  particular  risk 

profile  of  the  investor.  For  example,  a  General  Motors  executive  whose  annual  bonus 

depends  on  GM's  profits  generally  should  not  invest  additional  amounts  in  auto  stocks. 

To the  extent  that  his  or  her  compensation  already  depends  on  GM's  well-being,  the 

executive  is  overinvested  in  GM  now  and  should  not  exacerbate  the  lack  of  diversifica-

tion. 

Investors  of  varying  ages  also  might  warrant  different  portfolio  policies  with  regard  to 

risk bearing.  For  example,  older  investors  who  are  essentially  living  off  savings  might 

avoid  long-term  bonds  whose  market  values  fluctuate  dramatically  with  changes  in 

interest  rates.  Because  these  investors  rely  on  accumulated  savings,  they  require  conser-

vation  of  principal.  In  contrast,  younger  investors  might  be  more  inclined  toward  long-

term bonds.  The  steady  flow  of  income  over  long  periods  that  is  locked  in  with  long-term 

bonds  can  be  more  important  than  preservation  of  principal  to  those  with  long  life 

expectancies. 

In short,  there  is  a  role  for  portfolio  management  even  in  an  efficient  market. 

Investors'  optimal  positions  will  vary  according  to  factors  such  as  age,  tax  bracket,  risk 

aversion,  and  employment.  The  role  of  the  portfolio  manager  in  an  efficient  market  is  to 

tailor  the  portfolio  to  these  needs,  rather  than  to  attempt  to  beat  the  market. 

ARE  MARKETS  EFFICIENT? 

TIIE ISSUES Not  surprisingly,  the  efficient  market  hypothesis  is  not  universally  hailed  by  professional 

portfolio  managers.  It  implies  that  a  great  deal  of  the  activity  of  portfolio  managers�the 

search  for  undervalued  securities�is  at  best  wasted  effort  and  possibly  harmful  to  clients 

because  it  costs  money  and  leads  to  imperfectly  diversified  portfolios.  Consequently,  the 

EMH has  never  been  widely  accepted  on  Wall  Street,  and  debate  continues  today  on  the 

degree  to  which  security  analysis  can  improve  investment  performance.  Before  discuss-

ing empirical  tests  of the  hypothesis,  we  want  to  note  three  factors  that  together  imply  the 

debate  probably  never  will  be  settled:  the  magnitude  issue,  the  selection  bias  issue,  and 

the lucky  event  issue. 

THE MAGNITUDE ISSUE  Consider  an  investment  manager  overseeing  a  $2  billion 

portfolio.  If  she  can  improve  performance  by  only  one  tenth  of  1%  per  year,  that  effort 

will be  worth  .001  X  $2  billion  =  $2  million  annually.  This  manager  clearly  would  be 

worth  her  salary!  Yet  we,  as  observers,  probably  cannot  statistically  measure  her 

contribution.  A  one  tenth  of  1%  contribution  would  be  swamped  by  the  yearly  volatility 

of the  market.  Remember,  the  annual  standard  deviation  of  the  well-diversified  S&P  500 

index  has  been  more  than  20%  per  year.  Against  these  fluctuations,  a  small  increase  in 

performance  would  be  hard  to  detect.  Nevertheless,  S2  million  remains  an  extremely 

valuable  improvement  in  performance. 

All might  agree  that  stock  prices  are  very  close  to  fair  values,  and  that  only  managers 

of large  portfolios  can  earn  enough  trading  profits  to  make  the  exploitation  of  minor 

mispricing  worth  the  effort.  According  to  this  view,  the  actions  of  intelligent  investment 

managers  are  the  driving  force  behind  the  constant  evolution  of  market  prices  to  fair 

levels.  Rather  than  ask  the  qualitative  question  "Are  markets  efficient?"  we  ought 

instead  to  ask  the  more  quantitative  question  "How  efficient  are  markets?" 
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HOW  TO  GUARANTEE  A  SUCCESSFUL  MARKET  NEWSLETTER 

Suppose  you  want  to  make  your  fortune  publishing  a  market 

newsletter.  You  need  first  to  convince  potential  subscribers 

that  you  have  talent  worth  paying  for.  But  what  if  you  have 

no  market  prediction  talent?  The  solution  is  simple:  Start 

eight  market  newsletters. 

In year  one.  let  four  of  your  newsletters  predict  an  up 

market  and  four  a  down  market.  In  year  two,  let  half  of  the 

originally  optimistic  group  of  newsletters  continue  to  pre-

dict  an  up  market  and  the  other  half  a  down  market.  Do  the 

same  for  the  originally  pessimistic  group.  Continue  in  this 

manner  to  obtain  the  following  pattern  of  predictions  (U  = 

prediction  of  an  up  market,  D  =  prediction  of  a  down 

market). 

NEWSLETTF.K  PREDICTIONS 

Year 1 2 3 4 5 6 7 8 

1 U 'J И U D D D D 
2 I.' U D D U U D D 

3 I;  D U D U D U D 

After  three  years,  no  matter  what  has  happened  to  the 

market,  one  of  the  newsletters  would  have  had  a  perfect 

prediction  record.  This  is  because  after  three  years,  there  are 

2'1  =  8  outcomes  for  the  market,  and  we've  covered  all  eight 

possibilities  with  the  eight  letters.  Now.  we  simply  slough 

off  the  seven  unsuccessful  newsletters  and  market  the  eighth 

letter  based  on  its  perfect  track  record.  If  we  want  to  estab-

lish  a  letter  with  a  perfect  track  record  over  a  four-year 

period,  we  need  24  =  16  newsletters.  A  five-year  period 

requires  32  newsletters,  and  so  on. 

After  the  fact,  the  one  newsletter  that  was  always  right 

will  attract  attention  for  your  uncanny  foresight  and  inves-

tors  will  rush  to  pay  large  fees  for  its  advice.  Your  fortune  is 

made,  and  you  never  even  researched  the  market! 

WARNING: This  scheme  is  illegal!  The  point,  however, 

is that  with  hundreds  of  market  newsletters,  you  can  find 

one  that  has  stumbled  onto  an  apparently  remarkable  string 

of  successful  predictions  without  any  real  degree  of  skill. 

After  the  fact,  someone's  prediction  history  can  seem  to 

imply  great  forecasting  skill.  This  person  is  the  one  we  will 

read  about  in  the  Wall  Slreel  Journal;  the  others  will  be 

forgotten. 

THE  SELECTION  BIAS  ISSUE Suppose  you  discover  an  investment  scheme  that  couli 
really  make  money.  You  have  two  choices:  either  publish  your  technique  in  the  Wal, 
Street Journal  to  win  fleeting  fame,  or  keep  your  technique  secret  and  use  it  to  earn 
millions  of  dollars.  Most  investors  would  choose  the  latter  option,  which  presents  us  with 
a conundrum.  Only  investors  who  find  that  an  investment  scheme  cannot  generate 
abnormal  returns  will  be  willing  to  report  their  findings  to  the  whole  world.  Hence, 
opponents  of  the  efficient  markets  view  of  the  world  always  can  use  evidence  that 
various  techniques  do  not  provide  investment  rewards  as  proof  that  the  techniques  that  do 
work  simply  are  not  being  reported  to  the  public.  This  is  a  problem  in  selection bias;  the 
outcomes  we  are  able  to  observe  have  been  preselected  in  favor  of  failed  attempts. 
Therefore,  we  cannot  fairly  evaluate  the  true  ability  of  portfolio  managers  to  generate 
winning  stock  market  strategies. 

THE LUCKY  EVENT  ISSUE  In  virtually  any  month,  it  seems  we  read  an  article  in  the 
Wall Street  Journal  about  some  investor  or  investment  company  with  a  fantastic  invest-
ment  performance  over  the  recent  past.  Surely  the  superior  records  of  such  investors 
disprove  the  efficient  market  hypothesis. 

This  conclusion  is  far  from  obvious,  however.  As  an  analogy  to  the  "contest"  among 
portfolio  managers,  consider  a  contest  to  flip  the  most  heads  out  of  50  trials  using  a  fair 
coin.  The  expected  outcome  for  any  person  is  50%  heads  and  50%  tails.  If  10,000  people, 
however,  compete  in  this  contest,  it  would  not  be  surprising  if  at  least  one  or  two 
contestants  flipped  more  than  75%  heads.  In  fact,  elementary  statistics  tells  us  that  the 
expected  number  of  contestants  flipping  75%  or  more  heads  would  be  two.  It  would  be 
silly,  though,  to  crown  these  people  the  head-flipping  champions  of  the  world.  They  are 
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CONCEPT 

CHECK 

simply  the  contestants  who  happened  to  get  lucky  on  the  day  of  the  event.  (See  the 

nearby  box.) 

The  analogy  to  efficient  markets  is  clear.  Under  the  hypothesis  that  any  stock  is  fairly 

priced  given  all  available  information,  any  bet  on  a  stock  is  simply  a  coin  toss.  There  is 

equal  likelihood  of  winning  or  losing  the  bet.  Yet,  if  many  investors  using  a  variety  of 

schemes  make  fair  bets,  statistically  speaking,  some  of  those  investors  will  be  lucky  and 

win a  great  majority  of  bets.  For  every  big  winner,  there  may  be  many  big  losers,  but  we 

never  hear  of  these  managers.  The  winners,  though,  turn  up  in  the  Wall  Street  Journal  as 

the latest  stock  market  gurus;  then  they  can  make  a  fortune  publishing  market  news-

letters. 

Our point  is  that  after  the  fact  there  will  have  been  at  least  one  successful  investment 

scheme.  A  doubter  will  call  the  results  luck;  the  successful  investor  will  call  it  skill.  The 

proper  test  would  be  to  see  whether  the  successful  investors  can  repeat  their  performance 

in another  period,  yet  this  approach  is  rarely  taken.  For  an  extreme  version  of  the  lucky 

event  issue,  see  the  accompanying  box. 

With  these  caveats  in  mind,  we  turn  now  to  some  of  the  empirical  tests  of  the  efficient 

market  hypothesis. 

3. Fidelity's  Magellan  Fund  managed  by  Peter  Lynch  outperformed  the  S&P  500  in  11 of 

the 13  years  ending  in  1989,  resulting  in  an  average  annual  return  for  this  period  more 

than 10%  better  than  that  of  the  index.  Is  this  performance  sufficient  to  cause  you  to 

doubt the  efficient  markets  theory?  If  not,  would  any  performance  record  be  sufficient 

to dissuade  you? 

TESTS OF  RETURNS  OVER  SHORT  HORIZONS  Early  tests  of  efficient  markets  were  tests  of  the 

PREDICTABILITY weak  form.  Could  speculators  find  trends  in  past  prices  that  would  enable  them  to  earn 

IN STOCK abnormal  profits?  This  is  essentially  a  test  of  the  efficacy  of  technical  analysis. 

MARKET The  already-cited  work  of  Kendall  and  of  Roberts,2  both  of  whom  analyzed  the 

RETURNS possible  existence  of  patterns  in  stock  prices,  suggest  that  such  patterns  are  not  to  be 

found.  Fama3  later  analyzed  "runs"  of  stock  prices  to  see  whether  the  stock  market 

exhibits  "momentum"  that  can  be  exploited.  (A  run  is  a  sequence  of  consecutive  price 

increases  or  decreases.)  For  example,  if  the  last  three  changes  in  daily  stock  prices  were 

positive,  could  we  be  more  confident  that  the  next  move  also  would  be  up? 

Fama  classified  daily  stock  price  movements  of  each  of  the  30  Dow  Jones  Industrial 

stocks  as  positive,  zero,  or  negative  in  order  to  test  persistence  of  runs.  He  found  that 

neither  positive  nor  negative  returns  persisted  to  an  extent  that  could  contradict  the 

efficient  market  hypothesis.  Although  there  was  some  evidence  of  runs  over  very  short 

time intervals  (less  than  one  day),  the  tendency  for  runs  to  persist  was  so  slight  that  any 

attempt  to  exploit  them  would  generate  trading  costs  in  excess  of  the  expected  abnormal 

returns. 

Fama's  results  indicate  weak  serial  correlation  in  stock  market  returns.  Serial  correla-

tion refers  to  the  tendency  for  stock  returns  to  be  related  to  past  returns.  Positive  serial 

correlation  means  that  positive  returns  tend  to  follow  positive  returns  (a  momentum  type 

of property).  Negative  serial  correlation  means  that  positive  returns  tend  to  be  followed 

by negative  returns  (a  reversal  or  "correction"  property). 

- Harrv  Roberts.  "Stock  Market  �Patterns'  and  Financial  Analysis:  Methodological  Suggestions,"  Journal 

of Finance  14  (March  1959). 

1 Eugene  Fama.  "The  Behavior  of  Stock  Market  Prices."  Journal  of  Business  38  (January  1965). 
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Using  more  powerful  statistical  tools,  recent  tests  have  confirmed  Fama's  results. 

Both  Conrad  and  Kaul4  and  Lo  and  MacKinlay5  examine  weekly  returns  of  NYSE  stocks 

and  find  positive  serial  correlation  over  short  horizons.  However,  as  in  Fama's  study,  the 

correlation  coefficients  of  weekly  returns  tend  to  be  fairly  small,  at  least  for  large  stocks 

for  which  price  data  are  the  most  reliably  up-to-date.  Thus,  while  these  studies  demon-

strate  price  trends  over  short  periods,  the  evidence  does  not  clearly  suggest  the  existence 

of trading  opportunities. 

filter  rule  A  more  sophisticated  version  of  trend  analysis  is  a  filter  rule.  A  filter  technique  gives 

A rule for buying or sell- a  rule  f0r  buying  or  selling  a  stock  depending  on  past  price  movements.  One  rule,  for 

ing Stock according to exampie,  might  be:  "Buy  if  the  last  two  trades  each  resulted  in  a  stock  price  increase."  A 
recent  price  movements.  .  ,  .  ,  ,  .  .  .  .,  .�  .  ,  � 

more  conventional  one  might  be:  Buy  a  security  if  its  price  increased  by  1%.  and  hold  it 

until  its  price  falls  by  more  than  1%  from  the  subsequent  high."  Alexander6  and  Fama 

and Blume7  found  that  such  filter  rules  generally  could  not  generate  trading  profits. 

The  conclusion  of  the  majority  of  weak-form  tests  using  short-horizon  returns  is  that 

the  efficient  market  hypothesis  is  validated  by  stock  market  data.  To  be  fair,  however. 

one  should  note  the  criticism  of  efficient  market  skeptics,  who  argue  that  any  filter  rule  or 

trend  analysis  that  can  be  tested  statistically  is  overly  mechanical  and  cannot  capture  the 

finesse  with  which  human  investors  can  detect  subtle  but  exploitable  patterns  in  past 

prices. 

RETURNS OVER LONG HORIZONS While  studies  of  short-horizon  returns  have  detected 

minor  positive  serial  correlation  in  stock  market  prices,  more  recent  tests8  of  long-

horizon  returns  (that  is,  returns  over  multiyear  periods)  have  found  suggestions  of 

pronounced  negative  long-term  serial  correlation.  The  latter  result  has  given  rise  to  a 

"fads  hypothesis,"  which  asserts  that  stock  prices  might  overreact  to  relevant  news. 

Such  overreaction  leads  to  positive  serial  correlation  (momentum)  over  short  time 

horizons.  Subsequent  correction  of  the  overreaction  leads  to  poor  performance  following 

good  performance  and  vice  versa.  The  corrections  mean  that  a  run  of  positive  returns 

eventually  will  tend  to  be  followed  by  negative  returns,  leading  to  negative  serial 

correlation  over  longer  horizons.  These  episodes  of  apparent  overshooting  followed  by 

correction  give  stock  prices  the  appearance  of  fluctuating  around  their  fair  values,  anc 

suggest  that  market  prices  exhibit  excessive  volatility  compared  to  intrinsic  value.4 

4 Jennifer  Conrad,  and  Gautam  Kaul.  "Time-Variation  in  Expected  Returns."  Journal  of  Business  61 

(October  1988).  pp.  409-25. 
5 Andrew  W.  Lo.  and  A.  Craig  MacKinlay,  "Stock  Market  Prices  Do  Not  Follow  Random  Walks:  Evi-

dence  from  a  Simple  Specification  Test,"  Review  of  Financial  Studies  1  (1988),  pp.  41-66. 
0 Sidney  Alexander.  "Price  Movements  in  Speculative  Markets:  Trends  or  Random  Walks.  No.  2."  in 

Paul  Cootncr  (cd.).  The  Random  Character  of  Stock  Market  Prices  (Cambridge.  Mass.:  MIT  Press, 

1964). 

7 Eugene  Fama.  and  Marshall  Blumc.  "Filter  Rules  and  Stock  Market  Trading  Profits."  Journal  of  Busi-

ness 39  (Supplement  January  1966). 

K Eugene  F.  Fama.  and  Kennelh  R  French.  "Permanent  and  Temporary  Components  of  Stock  Prices," 

Journal of  Political  Economy  96  (April  19881.  pp.  246-73:  James  Poterba,  and  Lawrence  Summers. 

"Mean  Reversion  in  Stock  Prices:  Evidence  and  Implications,"  Journal  of  Financial  Economics  22 

(October  1988).  pp.  27-59. 

9 The  fads  debate  started  as  a  controversy  over  whether  stock  prices  exhibit  excess  volatility.  See  Robert 

J.  Shiller.  "Do  Stock  Prices  Move  Too  Much  to  be  Justified  by  Subsequent  Changes  in  Dividends?" 

American Economic  Review  71  (June  1971),  pp.  421-36.  However,  il  is  now  apparent  that  cxcess  vol-

atility  and  fads  are  essentially  different  ways  of  describing  lhe  same  phenomenon.  For  a  discussion  of 

this  issue,  see  John  H.  Cochrane,  "Volatility  Tests  and  Efficient  Markets:  A  Review  Essay."  National 

Bureau  of  Economic  Research  Working  Paper  No.  3591.  January  1991. 
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These  long-horizon  results  are  dramatic,  but  the  studies  offer  far  from  conclusive 
evidence  regarding  efficient  markets.  First,  the  study  results  need  not  be  interpreted  as 
evidence  for  stock  market  fads.  An  alternative  interpretation  of  these  results  holds  that 
they indicate  only  that  market  risk  premiums  vary  over  time.  The  response  of  market 
prices  to  variation  in  the  risk  premium  can  lead  one  to  incorrectly  infer  the  presence  of 
mean reversion  and  excess  volatility  in  prices.  For  example,  when  the  risk  premium  and 
the required  return  on  the  market  rises,  stock  prices  will  fall.  When  the  market  then  rises 
(on average)  at  this  higher  rate  of  return,  the  data  convey  the  impression  of  a  stock  price 
recovery.  The  impression  of  overshooting  and  correction  is  in  fact  no  more  than  a 
rational  response  of  market  prices  to  changes  in  discount  rates. 

Second,  these  studies  suffer  from  statistical  problems.  Because  they  rely  on  returns 
measured  over  long  time  periods,  these  tests  of  necessity  are  based  on  few  observations 
of long-horizon  returns.  Moreover,  it  appears  that  much  of  the  statistical  support  for 
mean reversion  in  stock  market  prices  derives  from  returns  during  the  Great  Depression. 
Other  periods  do  not  provide  strong  support  for  the  fads  hypothesis.10 

PREDICTORS OF  Several  studies  have  documented  the  ability  of  easily  observed  variables  to  predict 
BROAD MARKET market  returns.  For  example,  Fama  and  French11  show  that  the  return  on  the  aggregate 
MOVEMENTS stock  market  tends  to  be  higher  when  the  dividend/price  ratio,  the  dividend  yield,  is  high. 

Campbell  and  Shiller12  find  that  the  earnings  yield  can  predict  market  returns.  Keim  and 
Stambaugh13  show  that  bond  market  data  such  as  the  spread  between  yields  on  high-  and 
low-grade  corporate  bonds  also  help  predict  broad  market  returns. 

Again,  the  interpretation  of  these  results  is  difficult.  On  the  one  hand,  they  may  imply 
that stock  returns  can  be  predicted,  in  violation  of  the  efficient  market  hypothesis.  More 
probably,  however,  these  variables  are  proxying  for  variation  in  the  market  risk  premium. 
For example,  given  a  level  of  dividends  or  earnings,  stock  prices  will  be  lower  and 
dividend  and  earnings  yields  will  be  higher  when  the  risk  premium  (and  therefore  the 
expected  market  return)  is  larger.  Thus,  a  high  dividend  or  earnings  yield  will  be  associ-
ated with  higher  market  returns.  This  does  not  indicate  a  violation  of  market  efficiency. 
The predictability  of  market  returns  is  due  to  predictability  in  the  risk  premium,  not  in 
risk-adjusted  abnormal  returns. 

Fama  and  French14  show  that  the  yield  spread  between  high-  and  low-grade  bonds  has 
greater  predictive  power  for  returns  on  low-grade  bonds  than  for  returns  on  high-grade 
bonds,  and  greater  predictive  power  for  stock  returns  than  for  bond  returns,  suggesting 
that the  predictability  in  returns  is  in  fact  a  risk  premium  rather  than  evidence  of  market 
inefficiency.  Similarly,  the  fact  that  the  dividend  yield  on  stocks  help  to  predict  bond 
market  returns  suggests  that  the  yield  captures  a  risk  premium  common  to  both  markets 
rather  than  mispricing  in  the  equity  market. 

1,1 Myung  J.  Kim.  Charles  R.  Nelson,  and  Richard  Startz,  "Mean  Reversion  in  Stock  Prices?  A  Reap-

praisal  of  the  Empirical  Evidence."  National  Bureau  of  Economic  Research  Working  Paper  No.  2795. 

December  1988 
11 Eugene  F.  Fama.  and  Kennelh  R.  French.  "Dividend  Yields  and  Expected  Stock  Returns,"  Journal  of 

Financial Economics  22  (October  1988).  pp.  3-25. 
12 John  Y.  Campbell,  and  Robert  Shiller,  "Stock  Prices.  Earnings  and  Expected  Dividends,"  Journal  of 

Finance 43  (July  1988).  pp.  661-76. 
15 Donald  В  Keim,  and  Robert  F.  Stambaugh.  "Predicting  Returns  in  the  Stock  and  Bond  Markets." 

Journal of  Financial  Economics  17  (1986).  pp.  357-90. 
14 Eugene  F.  Fama.  and  Kenneth  R.  French.  "Business  Conditions  and  Expected  Returns  on  Stocks  and 

Bonds."  Journal  of  Financial  Economics  25  (November  1989),  pp.  3-22. 
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PORTFOLIO 

STRATEGIES 

AND  MARKET 

ANOMALIES 

P/E  effect 

Portfolios  of  low  P/E 

stocks  have  exhibited 

higher  average  risk-

adjusted  returns  than 

high  P/E  stocks. 

Fundamental  analysis  calls  on  a  much  wider  range  of  information  to  create  portfolios 

than  does  technical  analysis,  and  tests  of  the  value  of  fundamental  analysis,  therefore,  are 

correspondingly  more  difficult  to  evaluate.  They  have,  however,  revealed  a  number  of 

so-called  anomalies,  that  is,  evidence  that  seems  inconsistent  with  the  efficient  market 

hypothesis.  We  will  review  several  such  anomalies  in  the  following  pages. 

One  major  problem  with  these  tests  is  that  most  require  risk  adjustments  to  portfolio 

performance,  and  most  tests  use  the  CAPM  to  make  the  risk  adjustments.  We  know  that 

while  beta  seems  to  be  a  relevant  descriptor  of  stock  risk,  the  empirically  measured 

quantitative  trade-off  between  risk  as  measured  by  beta  and  expected  return  differs  from 

the  predictions  of  the  CAPM.  If  we  use  the  CAPM  to  adjust  portfolio  returns  for  risk, 

inappropriate  adjustments  might  lead  to  the  conclusion  that  various  portfolio  strategies 

can  generate  superior  returns,  when  the  risk  adjustment  procedure  has  failed. 

Tests  of  risk-adjusted  returns  are  joint tests  of  the  efficient  market  hypothesis  and  the 

risk  adjustment  procedure.  If  it  appears  that  a  portfolio  strategy  can  generate  superior 

returns,  we  must  then  choose  between  rejecting  the  EMH  or  rejecting  the  risk  adjustment 

technique.  Usually,  the  risk  adjustment  technique  is  based  on  more  questionable  assump-

tions  than  the  EMH;  if  we  reject  the  procedure,  we  are  left  with  no  conclusion  about 

market  efficiency. 

An example  of  this  problem  is  the  discovery  by  Basu  (1977,  1983)  that  portfolios  of 

low  price/earnings  ratio  stocks  have  higher  average  returns  than  high  P/E  portfolios.  The 

P/E  effect  holds  up  even  if  returns  are  adjusted  for  portfolio  beta.  Is  this  a  confirmation 

that  the  market  systematically  misprices  stocks  according  to  P/E  ratio? 

This  would  be  a  surprising  and,  to  us,  disturbing  conclusion,  because  analysis  of  P/E 

ratios  is  such  a  simple  procedure.  While  it  may  be  possible  to  earn  superior  returns  using 

hard  work  and  much  insight,  it  hardly  seems  likely  that  following  such  a  basic  technique 

is enough  to  generate  abnormal  returns. 

One  possible  interpretation  of  these  results  is  that  the  model  of  capital  market 

equilibrium  is  at  fault  in  that  the  returns  are  not  properly  adjusted  for  risk. 

This  makes  sense,  since  if  two  firms  have  the  same  expected  earnings,  then  the  riskier 

stock  will  sell  at  a  lower  price  and  lower  P/E  ratio.  Because  of  its  higher  risk,  the  low  P/E 

stock  also  will  have  higher  expected  returns.  Therefore,  unless  the  CAPM  beta  fully 

adjusts  for  risk,  P/E  will  act  as  a  useful  additional  descriptor  of  risk,  and  will  be 

associated  with  abnormal  returns  if  the  CAPM  is  used  to  establish  benchmark  perfor-

mance. 

small-firm  effect 

Stocks  of  small  firms 

have  earned  abnormal 

returns,  primarily  in  Jan-

uarys. 

THE  SMALL-FIRM  EFFECT  One  of  the  most  frequently  cited  anomalies  with  respect  to 

the  efficient  market  hypothesis  is  the  so-called  size  or  small-firm  effect,  originally 

documented  by  Banz  (1981).  Banz  found  that  both  total  and  risk-adjusted  rates  of  return 

tend  to  fall  with  increases  in  the  relative  size  of  the  firm,  as  measured  by  the  market  value 

of the  firm's  outstanding  equity.  Dividing  all  NYSE  stocks  into  quintiles  according  to 

firm  size,  Banz  found  that  the  average  annual  return  of  firms  in  the  smallest  size  quintile 

was  19.8%  greater  than  the  average  return  of  firms  in  the  largest  size  quintile. 

This  is  a  huge  premium;  imagine  earning  extra  return  of  this  amount  on  a  billion-

dollar  portfolio.  Yet  it  is  remarkable  that  following  a simple  (even  simplistic)  rule  such  as 

"invest  in  low  capitalization  stocks"  should  enable  an  investor  to  earn  excess  returns. 

After  all,  any  investor  can  measure  firm  size  costlessly.  One  would  not  expect  such 

minimal  effort  to  yield  such  large  rewards. 

Later  studies  [Keim  (1983),  Reinganum  (1983),  and  Blume  and  Stambaugh  (1983)] 

showed  that  the  small-firm  effect  occurs  virtually  entirely  in  the  first  two  weeks  of 

January.  The  size  effect  is  in  fact  a  small-firm-in-January  effect. 
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Figure  8.1  illustrates  the  January  effect.  Keim  ranked  firms  in  order  of  increasing  size 

as measured  by  market  value  of  equity  and  then  divided  them  into  10  portfolios  grouped 

by the  size  of  each  firm.  In  each  month  of  the  year,  he  calculated  the  difference  in  the 

average  excess  return  of  firms  in  the  smallest-firm  portfolio  and  largest-firm  portfolio. 

The average  monthly  differences  over  the  years  1963-1979  appear  in  Figure  8.1.  January 

clearly  stands  out  as  an  exceptional  month  for  small  firms,  with  an  average  small  firm 

premium  of  0.714%  (an  annualized  premium  of  8.9%). 

Some  researchers  believe  the  January  effect  is  tied  to  tax  loss  selling  at  the  end  of  the 

year.  The  hypothesis  is  that  many  people  sell  stocks  that  have  declined  in  price  during  the 

previous  months  to  realize  their  capital  losses  before  the  end  of  the  tax  year.  Such 

investors  do  not  put  the  proceeds  from  these  sales  back  into  the  stock  market  until  after 

the turn  of  the  year.  At  that  point,  the  rush  of  demand  for  stock  places  an  upward  pressure 

on prices  that  results  in  the  January  effect.  Finally,  the  January  effect  is  said  to  show  up 

most  dramatically  for  the  smallest  firms  because  the  small-firm  group  includes,  as  an 

empirical  matter,  stocks  with  the  greatest  variability  of  prices  during  the  year.  The  group, 

therefore,  includes  a  relatively  large  number  of  firms  that  have  declined  sufficiently  to 

induce  tax-loss  selling. 

Some  empirical  evidence  supports  the  belief  that  the  January  effect  is  connected  to 

tax-loss  selling.  For  example,  Ritter  (1988)  shows  that  the  ratio  of  stock  purchases  to 

sales  by  individual  investors  is  below  normal  in  late  December  and  above  normal  in  early 

January.  This  is  consistent  with  tax-loss  rebalancing. 

Reinganum  (1983)  found  that  within  size  class,  firms  that  had  declined  more  severely 

in price  had  larger  January  returns.  This  pattern  is  illustrated  in  Figure  8.2.  Reinganum 

divided  firms  into  quartiles  based  on  the  extent  to  which  stock  prices  had  declined  during 

the year.  Big  price  declines  would  be  expected  to  generate  big  January  returns  if  these 

firms tend  to  be  unloaded  in  December  and  enjoy  demand  pressure  in  January.  The  figure 

shows  that  the  lowest  quartile  (biggest  tax  loss)  portfolios  within  the  smallest  size  group 

show the  greatest  January  effect. 

The fundamental  question  is  why  market  participants  do  not  exploit  the  January  effect 

and thereby  ultimately  eliminate  it  by  bidding  stock  prices  to  appropriate  levels.  One 

possible  explanation  lies  in  segmentation  of  the  market  into  two  groups:  institutional 

investors  who  invest  primarily  in  large  firms,  and  individual  investors  who  invest 

disproportionately  in  smaller  firms.  According  to  this  view,  managers  of  large  institu-

tional  portfolios  are  the  moving  force  behind  efficient  markets.  It  is  professionals  who 
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seek  out  profit  opportunities  and  bid  prices  to  their  appropriate  levels.  Institutional 
investors  do  not  seem  to  buy  at  the  small-size  end  of  the  market,  perhaps  because  of 
limits  on  allowed  portfolio  positions,  so  the  small-firm  anomaly  persists  without  the  force 
of their  participation. 

/ I  CONCEPT  4.  Does  this  market  segmentation  theory  get  the  efficient  market  hypothesis  off  the  hook, 

I CHECK  or  are  there  still  market  mechanisms  that,  in  theory,  ought  to  eliminate  the  small-firm 
anomaly? 

THE  NEGI.ECTED-FIRM  EFFECT  AND  LIQUIDITY  EFFECTS  Arbel  and  Strebel  (1983) 

give  another  interpretation  of  the  small-firm  effect.  Because  small  firms  tend  to  be 
neglected  by  large  institutional  traders,  information  about  such  firms  is  less  available. 
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TABLE  8.1 

JANUARY  EFFECT 

BY DEGREE  OF 

NF:GLECT 

(1971-1980) 

Average  January 

Return  (%) 

Average  January 

Return  minus 

Average 

Return  during  Rest 

of  Year  (%) 

Average  January 

Return  after 

Adjusting  for 

Systematic  Risk  (%) 

S&P  500  Companies 

Highly  researched 2.48 1.63 -1.44 

Moderately  researched 4.95 4.19 1.69 

Neglected 7.62 6.87 5.03 

Non-S&P  500  Companies 

Neglected 11.32 10.72 7.71 

From Avner  Arbel.  "Generic  Stocks.  An  Old  Product  in  a  New  Package."  Journal  ol  Portfolio  Management.  Summer  1985.  pp.  4-13 

neglected-flrm  effect 

The  tendency  of  invest-

ments  in  stock  of  less 

well-known  firms  to  gen-

erate  abnormal  returns. 

This  information  deficiency  makes  smaller  firms  riskier  investments  that  command 

higher  returns.  "Brand-name"  firms,  after  all.  are  subject  to  considerable  monitoring 

from  institutional  investors  that  assures  high-quality  information,  and  presumably  inves-

tors  do  not  purchase  "generic"  stocks  without  the  prospect  of  greater  returns. 

As evidence  for  the  neglected-firm  effect,  Arbel  (1985)  measures  the  information 

deficiency  of  firms  using  the  coefficient  of  variation  of  analysts'  forecasts  of  earnings. 

(The coefficient  of  variation  is  the  ratio  of  standard  deviation  to  mean  and  measures  the 

dispersion  of  forecasts.  It  is  a  "noise-to-signal"  ratio.)  The  correlation  coefficient 

between  the  coefficient  of  variation  and  total  return  was  0.676.  quite  high,  and  statis-

tically  significant.  In  a  related  test,  Arbel  divided  firms  into  highly  researched,  mod-

erately  researched,  and  neglected  groups  based  on  the  number  of  institutions  holding  the 

stock.  Table  8.1  shows  that  the  January  effect  was  largest  for  the  neglected  firms. 

Recent  work  by  Amihud  and  Mendelson15  on  the  effect  of  liquidity  on  stock  returns 

might  be  related  to  both  the  small-firm  and  neglected-firm  effects.  They  argue  that 

investors  will  demand  a  rate-of-retum  premium  to  invest  in  less  liquid  stocks  that  entail 

higher  trading  costs.  Indeed,  spreads  for  the  least  liquid  stocks  easily  can  be  more  than 

5% of  stock  value.  In  accord  with  their  hypothesis.  Amihud  and  Mendelson  show  that 

these  stocks  show  a  strong  tendency  to  exhibit  abnormally  high  risk-adjusted  rates  of 

return.  Because  small  and  less-analyzed  stocks  as  a  rule  are  less  liquid,  the  liquidity 

effect  might  be  a partial  explanation  of  their  abnormal  returns.  However,  this  theory  does 

not explain  why  the  abnormal  returns  of  small  firms  should  be  concentrated  in  January. 

In any  case,  exploiting  these  effects  can  be  more  difficult  than  it  would  appear.  The  effect 

of trading  costs  on  small  stocks  can  easily  wipe  out  any  apparent  abnormal  profit 

opportunity. 

MARKET-TO-BOOK RATIOS  Fama  and  French,  and  Reinganum'6  show  that  a  seem-

ingly powerful  predictor  of  returns  across  securities  is  the  ratio  of  the  market  value  of  the 

firm's  equity  to  the  book  value  of  equity.  Fama  and  French  stratify  firms  into  10  groups 

according  to  market-to-book  ratios  and  examine  the  average  monthly  rate  of  return  of 

each of  the  10  groups  during  the  period  July  1963  through  December  1990.  The  decile 

15  Yakov  Amihud.  and  Haim  Mendelson.  "Asset  Pricing  and  the  Bid-Ask  Spread."  Journal  of  Financial 

Economics 17  (December  1986).  pp.  223-50:  and  "Liquidity.  Asset  Prices,  and  Financial  Policy." 

Financial Analysts  Journal  47  (November/December  1991).  pp.  56-66. 

16 Eugene  F.  Fama.  and  Kenneth  R.  French.  "The  Cross  Section  of  Expected  Stock  Returns."  Journal  of 

Finance 47  (1992).  pp.  427-65:  Marc  R.  Reinganum.  "The  Anatomy  of  a  Stock  Market  Winner," 

Financial Analysts  Journal.  March-April  1988,  pp.  272-84. 
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with  the  lowest  market-to-book  ratio  had  an  average  monthly  return  of  1.65%,  while  the 

highest-ratio  decile  averaged  only  0.72%  per  month.  Figure  8.3  shows  the  pattern  of 

returns  across  deciles.  The  dramatic  dependence  of  returns  on  market-to-book  ratio  is 

independent  of  beta,  suggesting  either  that  low  market-to-book  ratio  firms  are  relatively 

underpriced,  or  that  the  market-to-book  ratio  is  serving  as  a  proxy  for  a  risk  factor  that 

affects  equilibrium  expected  returns. 

REVERSALS We  considered  above  the  possibility  that  the  aggregate  stock  market 

overreacts  to  economic  news.  Other  studies  have  examined  the  overreaction  hypothesis 

using  returns  on  individual  stocks.  De  Bondt  and  Thaler,17  Jegadeesh,18  Lehman,14  and 

Chopra,  Lakonishok,  and  Ritter20  all  find  strong  tendencies  for  poorly  performing  stocks 

in one  time  period  to  experience  sizable  reversals  over  the  subsequent  period,  while  the 

best-performing  stocks  in  a  given  period  tend  to  follow  with  poor  performance  in  the 

following  period.  This  phenomenon,  dubbed  the  reversal  effect,  is  suggestive  of  over-

reaction  of  stock  prices  to  relevant  news. 

It is  hard  to  explain  apparent  overreaction  in  the  cross-section  of  stocks  by  appealing 

to time-varying  risk  premiums.  Moreover,  these  tendencies  seem  pronounced  enough  to 

be exploited  profitably  and  so  present  a  strong  challenge  to  market  efficiency. 

weekend  effect 

The  tendency  for  the 

average  stock  return 

from  Friday  to  Monday 

to  be  lower  than  average 

returns  on  any  other 

weekday. 

THE DAY-OF-THF.-WEEK  EFFECT  The  small-firm-in-January  effect  is  one  example  of 

seasonality in  stock  market  returns,  a  recurring  pattern  of  turn-of-the-year  abnormal 

returns.  Another  such  pattern,  and  in  several  ways  an  even  odder  one,  is  the  weekend 

effect,  first  documented  by  French  (1980)  and  Gibbons  and  Hess  (1981).  These 

researchers  studied  the  pattern  of  stock  returns  from  close  of  trading  on  Friday  afternoon 

to close  on  Monday  to  determine  whether  the  three-day  return  spanning  the  weekend 

would  be  three  times  the  typical  return  on  a  weekday.  This  was  to  be  a  test  of  whether  the 

market  operates  on  calendar  time  or  trading  time. 

17  Werner  F.  M.  DcBondt,  and  Richard  Thaler.  "Docs  the  Stock  Market  Overreact?"  Journal  of  Finance 

40  (1985).  pp.  793-805. 
Is  Narasimhan  Jegadeesh.  "Evidence  of  Predictable  Behavior  of  Security  Returns."  Journal  of  Finance 

45  (September  1990),  pp.  881-98. 

19  Bruce  Lehman.  "Fads.  Martingales  and  Market  Efficiency."  Quarterly  Journal  of  Economics  105  (Feb-

ruary  1990).  pp.  1-28. 
20  Navin  Chopra.  Josef  Lakonishok.  and  Jay  R.  Ritter.  "Measuring  Abnormal  Performance:  Do  Stocks 

Overreact?"  Journal  of  Financial  Economics  31  (1992).  pp.  235-68. 
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Surprisingly,  the  typical  Friday  to  Monday  return  was  not  larger  than  that  of  other 

weekdays�in  fact,  it  was  negative!  We  show  below  the  mean  return  of  the  S&P  500 

portfolio  for  each  day  of  the  week  from  July  1962  through  December  1978.  The  Monday 

return  is  based  on  closing  price  Friday  to  closing  price  Monday,  the  Tuesday  return  on 

Monday  closing  to  Tuesday  closing,  and  so  on. 

Day Monday Tuesday Wednesday Thursday Friday 

Mean  return: - 134% .002% .096% .028% .084% 

The negative  Monday  effect  is extremely  large.  On  an  annualized  basis,  assuming  250 

trading  days  A  year,  the  return  is  -33.5%  (-.134  X  250).  Gibbons  and  Hess  report,  for 

the overall  period,  all  30  Dow  Jones  Industrial  stocks  had  negative  mean  Monday  returns. 

Thus,  it  is  quite  unlikely  that  the  weekend  effect  can  be  attributed  to  statistical  fluke. 

The weekend  effect  poses  a  problem  for  efficient  market  theorists.  In  frictionless 

markets,  we  would  expect  this  recurrent  pattern  to  be  "arbitraged  away."  If  there  is  a 

predictable  weekend  effect,  surely  investors  ought  to  shy  away  from  purchases  on 

Fridays,  delaying  them  until  Monday.  Conversely,  sales  of  stock  originally  scheduled  for 

Monday  optimally  would  be  pushed  up  to  the  preceding  Friday.  This  reshuffling  of 

buying  and  selling  would  be  enough  to  increase  buy  relative  to  sell  pressure  on  Monday 

to the  point  where  the  weekend  effect  would  be  dissipated.  Interestingly,  research  by 

Connolly  (1989)  suggests  that  the  weekend  effect  has  disappeared  in  recent  years. 

INSIDE INFORMATION It  would  not  be  surprising  if  insiders  were  able  to  make 

superior  profits  trading  in  their  firm's  stock.  The  ability  of  insiders  to  trade  profitability 

in their  own  stock  has  been  documented  in  studies  by  Jaffee  (1974).  Seyhun  (1986). 

Givoly  and  Palmon  (1985),  and  others.  Jaffee's  was  one  of  the  earliest  studies  to  show 

the tendency  for  stock  prices  to  rise  after  insiders  intensively  bought  shares  and  to  fall 

after  intensive  insider  sales. 

To level  the  playing  field,  the  Securities  and  Exchange  Commission  requires  all 

insiders  to  register  all  their  trading  activity,  and  it  publishes  these  trades  in  an  Official 

Summary of  Insider  Trading.  Once  the  Official  Summary  is  published,  the  trades  become 

public  information.  At  that  point,  if  markets  are  efficient,  fully  and  immediately  process-

ing the  information  released,  an  investor  should  no  longer  be  able  to  profit  from 

following  the  pattern  of  those  trades. 

Surprisingly,  early  studies  like  Jaffee's  seemed  to  indicate  that  following  insider 

transactions,  that  is,  buying  after  inside  purchases  were  reported  in  the  Official  Summary 

and selling  after  insider  sales,  could  offer  substantial  abnormal  returns  to  an  outside 

investor.  This  would  be  a  clear  violation  of  market  efficiency,  as  the  data  in  the  Official 

Summary are  publicly  available.  Work  since  then  by  Seyhun.  who  carefully  tracked  the 

public  release  dales  of  the  Official  Summary,  found  that  following  insider  transactions 

would  be  to no  avail.  While  there  is  some  tendency  for  stock  prices  to  increase  even  after 

the Official  Summary  reports  insider  buying,  the  abnormal  returns  are  not  of  sufficient 

magnitude  to  overcome  transaction  costs. 

THE VALUE  LINE  ENIGMA  The  Value  Line  Investment  Survey  is  an  investment 

advisory  service  that  ranks  securities  on  a  timeliness  scale  of  one  (best  buy)  to  five  (sell). 

Ranks  are  based  on  relative  earnings  and  price  performance  across  securities,  price 

momentum,  quarterly  earnings  momentum,  and  a  measure  of  unexpected  earnings  in  the 
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most  recent  quarter.  The  Value  Line  technique  is  discussed  in  more  detail  in  Chapter  14. 

on technical  analysis. 

Several  studies  have  examined  the  predictive  value  of  the  Value  Line  recommenda-

tions.  Black  (1971)  found  that  Portfolio  I  (the  "buy"  portfolio)  had  a  risk-adjusted 

excess  rate  of  return  of  10%,  while  Portfolio  5  (the  "sell"  portfolio)  had  an  abnormal 

return  of  -10%.  These  results  imply  a  fantastic  potential  value  to  the  Value  Line 

forecasts.  Copeland  and  Mayers  (1982)  performed  a  similar  study  using  a  more  sophisti-

cated  risk-adjustment  technique,  which  found  that  the  difference  in  the  risk-adjusted 

performance  of  Portfolios  1  and 5  was  much  smaller:  Portfolio  I  earned  an  abnormal  six-

month  rate  of  return  of  1.52%,  while  Portfolio  5  earned  an  abnormal  return  of  -2.97%. 

Even  this  smaller  difference,  however,  seems  to  be  a  substantial  deviation  from  the 

prediction  of  the  efficient  market  hypothesis,  although  it  is  an  open  question  as  to 

whether  the  abnormal  returns  present  profit  opportunities  after  accounting  for  bid-ask 

spreads  and  transaction  costs. 

Given  Value  Line's  apparent  success  in  predicting  stock  performance,  we  would 

expect  that  changes  in  Value  Line's  timeliness  rankings  would  result  in  abnormal  returns 

for  affected  stocks.  This  seems  to  be  the  case.  Stickel  (1985)  shows  that  Value  Line 

rerankings  generally  are  followed  by  abnormal  stock  returns  in  the  expected  direction. 

Interestingly  enough,  smaller  firms  tend  to  have  more  sensitivity  to  rerankings.  This 

pattern  is  consistent  with  the  neglected-firm  effect  in  that  the  information  contained  in  a 

reranking  carries  greater  weight  for  firms  that  are  less  intensively  monitored. 

THE  MARKET  CRASH  OF  OCTOBER 1987  The  market  crash  of  October  1987  seems  to 

be a  glaring  counterexample  to  the  efficient  market  hypothesis.  If  prices  reflect  market 

fundamentals,  then  defenders  of  the  EMH  must  look  for  news  on  the  19th  of  that  month 

that  was  consistent  with  the  20%  one-day  decline  in  stock  prices.  Yet  no  events  of  such 

importance  seem  to  have  transpired  on  that  date.  The  fantastic  price  swing  is  hard  to 

reconcile  with  market  fundamentals.  The  accompanying  box  offers  an  assessment  of 

efficient  market  theory  in  light  of  the  crash. 

/ I  CONCEPT  5.  Some  say  that  continued  worry  concerning  the  U.S.  trade  deficit  brought  down  the 

I CHECK  market  on  October  19.  Is  this  explanation  consistent  with  the  EMH? 

MUTUAL FUND  PERFORMANCE  We  have  documented  some  of  the  apparent  chinks  in 

the  armor  of  efficient  market  proponents.  Ultimately,  however,  from  the  perspective  of 

portfolio  management,  the  issue  of  market  efficiency  boils  down  to  whether  skilled 

investors  can  make  consistent  abnormal  trading  profits.  The  best  test  is  simply  to  look  at 

the  performance  of  market  professionals  and  see  if  their  performance  is  superior  to  that  of 

a passive  index  fund  that  buys  and  holds  the  market. 

Casual  evidence  does  not  support  claims  that  professionally  managed  portfolios  can 

consistently  beat  the  market.  In  the  decade  ended  in  1993.  less  than  30%  of  equity  fund 

managers  outperformed  the  Wiishire  5000  Index.  Figure  8.4  shows  year  by  year  the 

percentage  of  mutual  fund  managers  whose  performance  was  inferior  to  the  Wiishire 

5000.  Figure  8.5  shows  the  cumulative  return  of  the  Wiishire  5000  over  these  two 

decades  compared  to  both  the  average  general  equity  fund  and  the  median  equity  pension 

fund.  The  annualized  return  of  the  Wiishire  5000  was  12.0%  versus  about  10.85%  for  the 

managed  funds.  The  1.15  percentage  point  margin  is  substantial.  Even  after  accounting 

for  a  typical  expense  ratio  for  an  index  fund  of  .25%  per  year,  a  Wiishire  5000  index  fund 

would  have  outperformed  the  typical  actively  managed  equity  fund  by  almost  1  percent-

age  point  per  year. 
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THE  'EFFICIENT  MARKET1  WAS  A  GOOD  IDEA�AND  THEN  CAME 

THE  CRASH 

IT  LAUNCHED  A  REVOLUTION,  BUT  THE 

THEORY  CAN'T  EXPLAIN  WHY  INVESTORS 

PANICKED  ON  OCT.  19 

The  Oct.  19  stock  market  collapse  crushed  more  than 

S500  billion  in  investor  wealth.  It  also  struck  a  blow 

against  one  of  the  most  powerful  ideas  in  finance�the 

efficient  market  theory  (EMT).  "It  was  the  nail  in  the 

coffin  of  the  theory,"  says  economist  Bruce  Grcenwald, 

a staff  member  on  the  Brady  commission  which  studies 

the  crash. 

That  theory  bucked  lhe  popular  view  that  stocks  move 

on  the  latest  fad  or  the  speculative  fever  of  the  crowd. 

Well-informed  investors  could  make  a  bundle,  went  the 

conventional  wisdom.  Not  so.  says  the  EMT.  The  stock 

market  is  an  efficient  information  processing  machine. 

Investors  act  rationally,  and  stock  prices  reflect  what-

ever  information  people  have  about  the  fundamentals, 

such  as  present  and  future  earnings.  Slock  prices  change 

only  on  fresh  news�and  that  doesn't  include  crowd 

psychology. 

HERD  INSTINCT 

The  theory  had  few  believers  back  in  the  early  1960s. 

But  the  EMT  ended  up  launching  a  market  revolution. 

Finance  professors  and  math  whizzes  buill  careers  on 

Wall  Street  exploiting  its  insights.  For  instance,  the  the-

ory  says  that  you  can't  consistently  outperform  the  mar-

ket  averages,  since  only  unexpected  news  moves  prices. 

Did  the  EMT  catch  on  with  big  money?  You  bet.  Many 

pension-fund  sponsors  turned  their  backs  on  money  man-

agers  who  claimed  that  they  could  beat  the  market  and 

bought  some  SI75  billion  in  index  funds  that  track  the 

market. 

Then  came  Bloody  Monday.  Efficient  market  theory 

is useless  in  explaining  the  biggest  stock  market  calamity 

in 58  years.  What  new  information  jarred  investors  into 

slashing  their  estimate  of  the  value  of  corporate  Amer-

ica's  assets  by  some  23  percent  in  the  6'/l>  hours  the  New 

York  Stock  Exchange  was  open?  Hardly  enough  news 

came  out  that  day.  or  over  the  weekend,  to  account  for 

the  plunge. 

Indeed,  a  survey  by  Yale  University's  Robert  Shiller 

of  nearly  1,000  big  and  small  investors  showed  that  the 

reason  for  selling  was  not  a  change  in  the  fundamentals. 

Rather,  it  was  the  declines  that  look  place  in  the  market 

itself  the  Thursday  and  Friday  before,  as  well  as  the 

sharp  sell-off  on  the  morning  of  Oct.  19  "Lots  of  ner-

vous  people  came  to  believe  the  price  drops  themselves 

signaled  a  crash,  and  every  one  tried  to  be  ihe  first  out  the 

door,"  says  Shiller.  Investors  panicked  because  the  mar-

ket  was  falling  like  a  stone.  There  was  no  rationality, 

only  herd  instinct. 

The  rout  of  the  efficient  market  theorv  holds  impor-

tant  implications  not  only  for  investors  but  also  for  the 

idea  that  the  market  is  the  best  possible  way  to  channel 

capital  to  its  most  productive  uses.  Ac.ording  to  this 

belief,  investors  allowed  to  choose  in  a  competitive  mar-

ket  will  funnel  money  to  those  companies  with  the  best 

prospects.  It's  no  coincidence  that  the  EMT  was  mainly 

developed  at  the  University  of  Chicago,  a  laissez-faire 

bastion.  Moreover,  the  so-called  derivative  securities� 

stock  index  futures  and  options�were  conceived  in  the 

Windy  City  and  traded  on  the  Chicago  exchanges  largely 

because  of  the  impetus  from  the  university's  free  market 

theorists,  who  argued  that  the  new  instruments  would 

make  the  stock  market  even  more  efficient. 

A similar  pattern  emerges  for  bonds.  Figure  8.6  shows  that  the  Lehman  Brothers  Bond 

Index  outperformed  the  typical  managed  bond  fund  by  about  1.5  percentage  points  per 

year  in  the  decade  ending  in  1992. 

Of course,  one  might  argue  that  there  are  good  managers  and  bad  managers,  and  the 

good managers  can  consistently  outperform  the  index.  The  real  test  of  this  notion  is  to see 

whether  managers  with  good  performance  in  one  year  can  repeat  that  performance  in  a 

following  year.  In  other  words,  is  the  abnormal  performance  due  to  luck  or  skill?  Jensen 

(1969)  performed  such  a  test  using  10  years  of  data  on  115  mutual  funds,  a  total  of  1.150 

annual  observations. 
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REASON  TO  BELIEVE 

But  if  crowd  psychology,  not  rationality,  rules  stock 

prices,  investors  and  policymakers  might  be  getting  the 

wrong  signals  from  the  market.  Money  might  flow  to 

unproductive  businesses,  such  as  junk-bond-financed 

leveraged  buyouts.  Meanwhile,  companies  spending  a  lot 

on  future  products  and  cultivating  markets  could  starve 

for  cheap  capital.  Even  Chicago's  pioneering  efficient-

market  theorist  Eugene  Fama  admits  the  EMT  is  "a 

matter  of  belief"  to  him.  If  prices  are  not  being  set  the 

way  the  theory  assumes,  then  the  free  market  system  is 

not  allocating  resources  efficiently,  says  Fama. 

Signs  that  the  EMT  doesn't  work  began  to  show  up  in 

the  stock  market  well  before  Bloody  Monday.  The  crash 

is  only  the  latest,  most  dramatic,  instance  of  the  theory's 

failure.  A  cottage  industry  has  sprung  up  in  academe 

documenting  market  "anomalies"  inconsistent  with  the 

EMT.  Take  the  "January  effect."  Small-capitalization 

stocks  repeatedly  show  large  returns  during  the  first  five 

trading  days  of  the  year.  According  to  the  EMT,  the 

January  effect  shouldn't  persist.  Sophisticated  investors, 

anticipating  the  easy  gains,  should  have  bid  up  prices 

well  betore  t.cie  beginning  of  the  year. 

Other  economists  believe  they  have  found  further 

instances  �'  investor  irrationality.  A  study  by  economists 

Richard  Thaler  and  Werner  De  Bondt  shows  that  a  stock 

portfolio  made  up  of  the  35  worst-performing  NYSE 

issues  consistently  outperformed  the  market  by  an  aver-

age  of  19  6  percent  over  a  period  of  three  years.  The 

reason,  explains  Thaler,  is  that  investors  overreacted  to 

the  bad  news  and  drove  the  dogs  way  down�far  below 

what  they  were  really  worth.  Stocks  again  and  again 

overshoot  the  fundamentals,  a  finding  that  doesn't  square 

with  the  EMT. 

NEVER  SAY  DIE 

The  EMT  is  far  from  dead,  however.  Yale  University's 

Stephen  Ross  challenges  the  view  that  there  was  little 

news  to  account  for  the  crash.  He  says  volatility  rose  as 

investors  became  nervous  about  the  market  weeks  before 

Oct.  19.  Under  the  circumstances,  "only  a  small  change 

in  news  can  start  an  avalanche."  says  Ross. 

The  market  should  have  been  able  to  hold  buck  the 

avalanche,  says  the  EMT  theorist,  but  the  exchanges 

simply  broke  down.  The  Brady  report  pointed  out  that 

many  NYSE  specialists  buckled  under  pressure  on  Oct. 

19 and  20  and  were  selling,  not  buying.  At  the  same 

time,  the  Big  Board  computers  could  not  handle  the 

volume.  The  institutions  that  make  up  the  market  failed, 

not  the  EMT. 

Still,  there  is  evidence  that  the  stock  market  is  not  as 

competitive  as  the  efficient  market  theorists  believe.  The 

Brady  report  said  that  a  handful  of  mutual  and  pension 

funds  unleashed  enormous  selling  pressure  at  the  open-

ing  of  the  market  on  Bloody  Monday,  swamping  the 

system.  For  the  EMT  to  work,  no  one  seller  should  be 

able  to  influence  the  market  very'  much.  More  telling, 

four  months  after  the  crash,  the  Dow  Jones  industrial 

average  is  still  some  800  points  below  its  peak  in  August. 

What  changes  in  U.S.  business  prospects  can  account  for 

such  a  downgrading? 

The  arguments  over  the  EMT  are  likely  to  continue. 

But  the  theory's  apparent  failure  to  explain  the  greatest 

stock  market  crash  in  history  may  suggest  to  policy-

makers  and  to  the  exchanges  that  the  "market"  is  not  all 

that  it  was  cracked  up  to  be. 

Reprinted  from  February  22.  1988.  issue  of  Business  Week  by 

special  permission,  copyright  ©  1988  by  McGraw-Hill.  Inc. 

Jensen  first  risk-adjusted  all  returns  using  the  CAPM  to  obtain  portfolio  alphas,  or 

returns  in  excess  of  required  return  given  risk.  Then  he  tested  to  see  whether  managers 

with  positive  alphas  tended  to  repeat  their  performance  in  later  years.  If  markets  are 

efficient,  and  abnormal  performance  is  due  solely  to  the  luck  of  the  draw,  the  probability 

of following  superior  performance  in  one  year  with  superior  performance  in  the  next  year 

should  be  50%:  Each  year's  abnormal  return  is  essentially  like  the  toss  of  a  fair  coin.  This 

is precisely  the  pattern  Jensen  found.  Table  8.2  is  reproduced  from  Jensen's  study. 

In row  1.  we  see  that  574  positive  alphas  were  observed  out  of  the  1,150  observations, 

virtually  50%  on  the  nose.  Of  these  574  positive  alphas,  50.4%  were  followed  by  positive 
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FIGURE  8.4 

GENERAL 

EQUITY  FUNDS 

OUTPERFORMED  BY 

THE  WILSHIRE  5000 

(1972-93). 

Source: John C. Bogle. Bogle 

on Mutual  Funds:  New 

Perspective lor  the  Intelligent 

Investor (New  York. Iiwm Pro-

fessional Publishing), 1994. 

FIGURE  8.5 

TOTAL  STOCK 

MARKET  VERSUS 

AVERAGE  GENERAL 

EQUITY  MUTUAL 

FUND  AND 

AVERAGE  EQUITY 

PENSION  FUND� 

CUMULATIVE 

RETURNS  (1971-93). 

Source: John C. Bogle. Bogle 

on Mutual  Funds:  New 

Perspective lor  the  Intelligent 

Investor (New  York: liwin Pro-

fessional Publishing). 1994. 

TABLE  8.2 

MUTUAL  FUND 

PERFORMANCE 

Number  of  Consecutive 

Positive  Alphas  So  Far 

Number  of 

Observations 

Percent  of  Cases  in  Which 

the  Next  Alpha  Is  Positive 

574 

312 

161 

79 

41 

17 

50.4 

52.0 

53.4 

55.8 

46.4 

35.3 

From Michael Jensen  (1969). 

alphas.  So  far,  it appears  that  obtaining  a  positive  alpha  is  pure  luck,  like  a  coin  toss.  Row 

2 shows  that  312  cases  of  two  consecutive  positive  alphas  were  observed.  Of  these 

observations,  52.0%  were  followed  by  yet  another  positive  alpha.  Continuing,  we  see  that 

53.4%  of  three-in-a-row  were  followed  by  a  fourth,  and  55.8%  of  four-in-a-row  were 

followed  by  a  fifth. 

� Wilshire  5000  Index 

Average  general  equity  fund 

Median  equity  pension  fund 

Total  return  (%) 

Cumulative  Annual 

+1.250  +12.0 

+974  +10.9 

+960  +10.8 
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FIGURE  8.6 

BOND  FUNDS 

VERSUS  LEHMAN 

BOND  INDEX— 

CUMULATIVE 

RETURNS  (1983-92). 

Source John  C.  Bogle.  Bogle 

on Mutual  Funds:  New 

Perspective lor  the  Intelligent 

Investor (New  York:  Irwin Pro-
fessional Publishing).  1994 

FIGURE  8.7 

GOOD,  BAD,  AND 

UNPREDICTABLE 

Annualized  average  cumulative  returns  for  money  managers  grouped 

on  the  basis  of  four-year  performance  (1983  through  1986)  and  how 

those  groups  fared  in  the  following  four  years  (1987  through  1990). 

30%-

25%-

20%-

15%-

10%-

5%-

J 1 [L \h 
• First  4  years 
• Next  4  years 

Cb 
Best Good Bad  Worst 

Note: Best  and  worst managers  were the top 34 and the bottom 34 of 112 stock man-

agers.  good  and  bad managers  were Ihose  in the top and bottom halves. 

Source  "Past  Is  No  Guarantee of Manager's  Future." The  Wall  Street  Journal,  October 

27. 1992  Reprinted  by permission ol The Wall Street Journal, и  1992  Dow  Jones  & 

Company,  Inc. All rights reserved worldwide. 

The  intriguing  results  seem  to  suggest  that  most  positive  alphas  are  obtained  through 
luck.  Yet  as  more  and  more  stringent  filters  are  applied,  the  remaining  managers  show 
greater  tendency  to  follow  good  performance  with  more  good  performance.  This  might 
suggest  there  are  a  few,  superior  managers  who  can  consistently  beat  the  market.  At  this 
point,  however,  the  pattern  collapses.  Only  46.4%  of  the  five-in-a-row  group  repeats  the 
superior  performance,  but  now,  the  sample  size  is  too  small  to  make  statistically  precise 
inferences  about  the  population  of  managers. 

The  ultimate  interpretation  of  these  results  is  to  some  extent  a  matter  of  faith.  At  the 
minimum,  it  seems  clear  it  is  not  wise  to  invest  your  money  with  an  actively  managed 
fund  chosen  at  random.  The  average  alpha  of  all  funds  was  slightly  negative  even  before 

subtracting  all  the  costs  of  management. 

A more  recent  study  performed  by  Frank  Russell  Company,  reported  in  the  Wall 

Street Journal,  examined  the  consistency  of  performance  of  more  than  100  equity 
managers.  The  question  posed  is  whether  managers  that  performed  well  in  one  period 
tend  to  perform  well  in  subsequent  periods.  In  other  words,  is  performance  consistent 
across  time?  To  answer  this  question,  the  sample  of  managers  were  ranked  according  to 
total  return  in  the  1983-1986  period.  The  managers  were  assigned  to  one  of  four  groups 
based  on  their  base-period  performance.  Then  the  performance  of  each  group  was 
computed  in  the  1987-1990  period.  Figure  8.7  shows  that  the  best  performers  in  the 
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1983-1986  base  period  performed  no  better  in  1987-1990  than  the  worst  performers  in 

the base  period.  The  implication  is  that  past  performance  has  little  predictive  power 

concerning  future  performance.  A  similar  conclusion  was  reached  in  an  earlier  study  by 

Dunn and  Theisen  (1983). 

More recent  studies  of  the  performance  of  mutual  funds  have  reached  mixed  conclu-

sions.  Ippolito21  examines  returns  of  143  mutual  funds  over  the  1965-1984  period,  and 

finds  that  returns  net  of  expenses  and  fees  (but  not  net  of  loads)  provided  an  average 

alpha across  funds  of 0.83%.  On  the  other  hand,  the  performance  of  most  funds  was  not 

statistically  significantly  different  from  that  of  a  purely  passive  strategy.  The  alphas  of 

127 funds  were  statistically  indistinguishable  from  zero.  Four  funds  had  alphas  signifi-

cantly  negative  and  12  had  significantly  positive  alphas. 

In contrast,  Brinson,  Hood,  and  Beebower22  found  that  portfolio  returns  of  91  pension 

plans  were  harmed  by  attempts  at  active  management.  They  compared  actual  returns  to  a 

benchmark  computed  by  assuming  plan  managers  had  held  indexed  portfolios  for  the 

bond and  stock  sectors  of  their  portfolios  and  had  maintained  constant  weights  across 

market  sectors.  They  concluded  that  deviations  from  indexed  positions  within  each 

market  reduced  average  returns  by  0.36%,  and  that  attempts  to  time  the  relative  perfor-

mance  of  fixed  income  versus  equity  markets  reduced  average  returns  by  0.66%. 

Thus,  the  evidence  on  the  risk-adjusted  performance  of  professional  managers  is 

mixed  at  best.  We  conclude  that  the  performance  of  professional  managers  is  broadly 

consistent  with  market  efficiency.  The  amounts  by  which  professional  managers  as  a 

group  beat  or  are  beaten  by  the  market  fall  within  the  margin  of  statistical  uncertainty.  In 

any event,  it  is  quite  clear  that  performance  superior  to  passive  strategies  is  far  from 

routine.  Studies  show  either  that  most  managers  cannot  outperform  passive  strategies,  or 

that if  there  is  a  margin  of  superiority,  it  is  small. 

On the  other  hand,  a  small  number  of  investment  superstars�Pete:  Lynch  (formerly 

of Fidelity's  Magellan  Fund),  Warren  Buffet  (of  Berkshire  Hathaway).  John  Templeton 

(of Templeton  Funds),  and  John  Neff  (of  Vanguard's  Windsor  Fund)  among  them�have 

compiled  career  records  that  show  a  consistency  of  superior  performance  hard  to 

reconcile  with  absolutely  efficient  markets.  Nobel  prize  winner  Paul  Samuelson23 

reviews  this  investment  hall  of  fame  but  points  out  that  the  records  of  the  vast  majority  of 

professional  money  managers  offer  convincing  evidence  that  there  are  no  easy  strategies 

to guarantee  success  in  the  securities  markets. 

SCIENTIFIC AND Reviewing  the  evidence  on  market  efficiency,  you  must  have  noticed  the  increasing 

COMPUTING abundance  of  data,  sophistication  of  statistical  methods  and.  most  of  all,  computing 

POWER IN power  that  is  brought  to  bear  on  the  analysis.  Add  to  this  the  vast  increase  in  funds  under 

SEARCH OF  professional  management  and  the  corresponding  increase  in  research  budgets,  and  you 

ABNORMAL may  be  convinced  that  markets  should  become  ever-more  efficient  over  time. 

RETURNS When  Bruce  Lehmann  ended  the  presentation  of  his  study  of  the  reversal  effect  at the 

Wharton  School  of  Business,  the  first  question  asked  was  why  he  was  talking  about  the 

effect  rather  than  trading  on  it.  He  responded  that  his  data  indicated  that  the  abnormal 

returns  already  seemed  to  be  fading,  consistent  with  his  finding  that  several  managers 

21  Richard  A.  Ippolito,  "Efficiency  with  Costly  Information:  A  Study  of  Mutual  Fund  Performance. 

1965-1984."  Quarterly  Journal  of  Economics  104  (February  1989).  pp.  1-24. 
22  Gary  P.  Brinson,  L.  Randolph  Hood,  and  Gilbert  L.  Beebower.  "Determinants  of  Portfolio  Perfor-

mance."  Financial  Analysis  Journal  42  (July/August  1986).  pp.  39-44. 
2-4 Paul  Samuelson.  "The  Judgment  of  Economic  Science  on  Rational  Portfolio  Management."  Journal  of 

Portfolio Management  16  (Fall  1989).  pp.  4-12. 
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already  had  been  attempting  to  exploit  the  reversal  effect.  His  point  was  that  competition 

among  these  traders  already  was  acting  to  move  stock  prices  to  levels  that  reflected  any 

information  inherent  in  the  reversal  effect. 

This  phenomenon  illustrates  that  market  efficiency  is  a  dynamic  process.  Profit 

opportunities  occasionally  arise  as  market  participants  devise  as-yet  unexploited  trading 

strategies.  However,  as  those  opportunities  are  exploited,  and  security  prices  respond  to 

the  trading  activity,  the  trading  rule  becomes  less  valuable.  The  true  test  of  market 

efficiency  is  whether  a  trading  rule  based  on  a  phenomenon  like  the  reversal  effect  will 

continue  to  succeed  once  market  participants  are  aware  of  it. 

As another  example,  consider  neural  networks,  a  very  recent  technique  to  penetrate 

the  field  of  investments.  Neural  networks  are  computer  programs  that  are  designed  to 

recognize  patterns.  By  identifying  patterns  in  data  that  might  not  be  obvious  without 

computer  analysis,  neural  networks  enable  traders  to  make  money  from  these  price 

relationships.  Of  course,  once  such  a  tool  becomes  available,  one  would  predict  a  surge 

of demand,  and  this  in  fact  has  materialized.  Even  before  one  study  had  appeared  in  a 

scholarly  journal,  neural  network  software  promising  fantastic  profits  was  widely  offered 

to individuals  and  institutions. 

In the  Journal  of  Portfolio  Management,  Trippi  and  Desieno24  use  six  neural  network 

models  to  arrive  at  a  daily  trading  decision  on  the  S&P  500  futures  contract.  They  use 

data  from  1986-1990  to  estimate  the  parameters  of  each  model,  and  the  first  106  days  of 

1991  to  determine  the  optimal  trading  rules.  These  rules  were  used  over  the  subsequent 

eight  weeks  of  1991  and  the  authors  report  profits  equivalent  to  an  annualized  rate  of 

return  of  100%,  with  a  standard  deviation  of  20%.  Trippi  and  Turban25  cite  numerous 

other  papers  that  claim  abnormal  returns  from  the  use  of  neural  networks,  but  none  has 

yet  appeared  in  a  refereed  journal. 

These  developments  demonstrate  the  process  by  which  markets  become  ever-more 

efficient.  Because  the  market  cannot  be  efficient  with  respect  to  information  and 

information-processing  techniques  that  are  not  yet  available,  there  is  always  an  incentive 

to apply  new  and  more  powerful  techniques  to  the  search  for  profit  opportunities.  In  the 

process  of  extracting  their  honey,  however,  these  bees  increase  the  breadth  and  depth  of 

market  efficiency.  The  search  for  still-better  techniques  then  begins  anew.  This  process  is 

the  topic  of  the  nearby  box.  The  author  concludes  that  trading  advantages  will  accrue 

only  to  the  early  users  of  a  new  technique.  In  his  words,  "technological  lead  will  be 

everything." 

So,  ARE  There  is  a  telling  joke  about  two  economists  walking  down  the  street.  They  spot  a  $20 

MARKETS bill  on  the  sidewalk.  One  starts  to  pick  it  up,  but  the  other  one  says,  "Don't  bother;  if  the 

EFFICIENT?  bill  were  real  someone  would  have  picked  it  up  already." 

The  lesson  here  is  clear.  An  overly  doctrinaire  belief  in  efficient  markets  can  paralyze 

the  investor  and  make  it  appear  that  no  research  effort  can  be  justified.  This  extreme  view 

is probably  unwarranted.  There  are  enough  anomalies  in  the  empirical  evidence  to  justify 

the  search  for  underpriced  securities  that  clearly  goes  on. 

The  bulk  of  the  evidence  suggests  that  any  supposedly  superior  investment  strategy 

should  be  taken  with  many  grains  of  salt.  The  market  is  competitive  enough  that  only 

differentially  superior  information  or  insight  will  earn  money;  the  easy  pickings  have 

24  Robert  R  Trippi  and  Duane  Desieno,  "Trading  Equity  Index  Futures  with  Neural  Networks."  Journal 

of Portfolio  Management,  Vol.  19,  Fall  1992. 

2 5 and  Efraim  Turban  (eds.).  Neural  Networks  in  Finance  and  Investing,  Chicago:  Probus  Pub-

lishing,  1993. 
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CASH  MACHINES? 

Would  "'Middlemarch"  have  been  a  belter  book  if  George 

Eliot  had  used  a  word  processor?  Probably  not.  Would 

Hitler's  U-Boats  have  been  more  successful  if  Ihe  output  of 

the  Enigma  machine  had  not  been  decoded?  Probably.  The 

question  that  faces  tile  world  of  finance  is  whether  intel-

ligent  computer  programs  are  like  the  first  technology  or 

like  Ihe  second.  Will  they  enable  people  to  do  what  they  do 

anyway  but  more  productively;  or  will  they  alter  the  course 

of  history? 

Computers  have  been  most  useful  when  employed  to  do 

what  people  are  bad  at.  not  when  competing  for  their  jobs. 

They  are  better  at  rapid  calculation  and  faultless  memoriza-

tion  than  at  translating  into  Russian  or  doing  your  shopping. 

The  mid-1980s  hyperbole  about  tile  promise  of  "expert 

systems"—computers  that  mimic  human  experts  at.  say. 

medical  diagnosis  or  legal  reasoning—has  largely  evapo-

rated  leaving  little  behind. 

"There  are  things  that  machines  are  good  at,  but  trading 

does  not  seem  to  be  one  of  them,"  says  Fischer  Black  of 

Goldman  Sachs.  "There's  too  much  judgment  involved:  Ihe 

list  of  factors  thai  matter  is  changing  all  the  time."  Yet  there 

are  things  human  traders  are  not  good  at,  such  as  recogniz-

ing  a  four-dimensional  pattern  that  reliably  appears  in  the 

Dow  Jones  index  eight  minutes  before  it  rises,  or  using  non-

linear  dynamic  theory  to  predict  how  the  dollar  will  reverbe-

rate  after  yesterday's  news.  There  do  seem  lo  be  patterns  in 

markets  that  prove  lo  be  reliable  guides  to  the  future,  and 

extremely  high-horsepower  computers  do  uncover  them 

where  people  do  not,  if  they  have  been  intelligently  pro-

grammed  and  intelligently  used. 

A CHEAP  AND  FURTIVE  LUNCH 

There  is  an  irony  here.  For  if  you  truly  believe  in  the 

efficient  market  you  should  follow  a  huy-and-hold  strat-

egy,  not  employ  expensive  traders.  Ask  not  what  is  to  be 

gained  by  automating  investment  advice:  ask  rather  what 

is  to  be  lost.  But  the  inherent  conservatism  of  the  big 

financial  firms  towards  new-fangled  technology  is  hand-

ing  great  new  opportunities  to  small  entrepreneurial  ones 

that  are  inventing  systems  from  scratch.  It  was  always 

thus.  It  was  Apple,  not  IBM,  that  had  faith  in  the  person-

al computer.  It  was  Genentech.  not  the  drug  companies, 

that  pioneered  genetic  engineering.  In  every  industry. 

large  companies  promote  safe  predictable  bureaucrats. 

"Of  course,  there  is  no  free  lunch.  But  there  is  a  good 

dinner  and  it  is  very  cheap."  says  one  believer.  He  adds 

that  the  fewer  who  come  in  on  the  feast,  the  more  there  is 

for  others  to  eat.  It  is  almost  an  article  of  faith  among  the 

new  financial  wizards  that  secrecy  is  the  path  to  success. 

Many  prominent  non-linear  experts  will  not  even  discuss 

their  work  for  financial  firms.  "The  smart  players  are  not 

talking,  and  the  talkers  are  not  smart  players."  warns  one 

anonymous,  and  presumably  smart,  player. 

The  secrecy  is  based  largely  on  the  idea  that  the 

predictability  in  the  markets,  like  the  opportunities  in 

arbitrage,  will  evaporate  once  discovered  by  too  many 

people.  If  computers  are  trading  on  the  assumption  that 

the  market  will  rise  tomorrow,  then  it  will  ri-,e  today,  and 

the  opportunity  will  be  gone.  Many  people  are  concerned 

that  a  single  computer  model  will  come  lo  dominate  the 

market  and  every  trader  will  act  in  concert. 

There  is  a  paradox  here.  It  is  possible  to  predict  a 

market  only  if  that  market  is  dominated  by  a  limited 

number  of  ways  in  which  it  reacts  to  news—that  is.  if  it 

has  few  degrees  of  freedom.  But  the  more  it  is  so  monop-

olized.  the  more  profitable  is  the  contrarian  strategy  of 

reacting  to  the  reaction.  This  resembles  the  "Grossman-

Stiglitz  paradox":  if  the  return  from  fundamental  anal-

ysis  were  zero,  nobody  would  do  it;  if  nobody  did  it.  the 

return  from  doing  it  would  be  high.  So  the  market  is 

protected  against  monopoly,  because  the  monopolist  pre-

sents  a  splendid  opportunity  for  his  opponents. 

For  this  reason,  some  firms  such  as  Olsen  and  Associ-

ates  are  gambling  on  openness,  not  secrecy.  Olsen  is 

determined  one  day  to  let  anybody  who  wants  it  to  have 

its  software  free,  so  that  it  can  make  money  selling  new 

models  to  run  on  the  software,  not  selling  the  software 

itself.  It  is  betting,  in  other  words,  that  the  financial-

computer  industry  will  soon  be  like  the  computer  busi-

ness.  not  the  drugs  business:  patents  will  be  irrelevant, 

and  technological  lead  will  be  everything. 

Abridged  from  the  Economist,  October  9.  1993.  pp.  21-22. 

© 19УЗ  The  Economist  Newspaper  Group.  Inc.  Reprinted  with 

permission. 

been picked.  In  the  end.  it  is  likely  that  the  margin  of  superiority  that  any  professional 
manager  can  add  is  so  slight  that  the  statistician  will  not  be  able  to  detect  it. 

We conclude  that  markets  are  very  efficient,  but  rewards  to  the  especially  diligent, 
intelligent,  or  creative  may  be  waiting. 



CHAPTER  8  I  THE  EFFICIENT  MARKET  HYPOTHESIS 219 

SUMMARY 

• Statistical  research  has  shown  that  stock  prices  seem  to  follow  a  random  walk  with  no 
discernible  predictable  patterns  that  investors  can  exploit.  Such  findings  are  now  taken  to 
be evidence  of  market  efficiency,  that  is,  of  evidence  that  market  prices  reflect  all 
currently  available  information.  Only  new  information  will  move  stock  prices,  and  this 
information  is  equally  likely  to  be  good  news  or  bad  news. 

• Market  participants  distinguish  among  three  forms  of the  efficient  market  hypothesis.  The 
weak  form  asserts  that  all  information  to  be  derived  from  past  stock  prices  already  is 
reflected  in  stock  prices.  The  semistrong  form  claims  that  all  publicly  available  informa-
tion  is  already  reflected.  The  strong  form,  usually  taken  only  as  a  straw  man,  asserts  that 
all information,  including  inside  information,  is  reflected  in  prices. 

• Technical  analysis  focuses  on stock  price  patterns  and  on  proxies  for  buy  or  sell  pressure 
in the  market.  Fundamental  analysis  focuses  on the  determinants  of  the  underlying  value 
of the  firm,  such  as  current  profitability  and  growth  prospects.  As  both  types  of  analysis 
are based  on  public  information,  neither  should  generate  excess  profits  if  markets  are 
operating  efficiently. 

• Proponents  of  the  efficient  market  hypothesis  often  advocate  passive  as  opposed  to  active 
investment  strategies.  The  policy  of  passive  investors  is  to  buy  and  hold  a  broad-based 
market  index.  They  expend  resources  neither  on market  research  nor  on  frequent  purchase 
and sale  of  stocks.  Passive  strategies  may  be  tailored  to  meet  individual  investor  require-
ments. 

• Empirical  studies  of  technical  analysis  do  not  generally  support  the  hypothesis  that  such 
analysis  can  generate  trading  profits.  Only  very  short-term  filters  seem  to  offer  any  hope 
for  profits,  yet  these  are  extremely  expensive  in  terms  of trading  costs.  These  costs  exceed 
potential  profits  even  in  the  case  of  floor  traders. 

• Several  anomalies  regarding  fundamental  analysis  have  been  uncovered.  These  include 
the Р/Е  effect,  the  small-firm  effect,  the  neglected-firm  effect,  and  the  market-to-book 
effect. 

• By  and  large,  the  performance  record  of  professionally  managed  funds  lends  little 
credence  to  claims  that  professionals  can  consistently  beat  the  market. 

KEY  TERMS efficient  market 

hypothesis,  195 

filter  rule.  203 

fundamental  analysis,  198 

index  fund,  199 

neglected-firm  effect,  208 

passive  investment 

strategy,  199 

P/E  effect,  205 

random  walk,  195 

reversal  effect,  209 

semistrong-form  EMH,  196 

small-firm  effect,  205 

strong-form  EMH,  197 

technical  analysis,  197 

weak-form  EMH,  196 

weekend  effect,  209 

1. If  markets  are  efficient,  what  should  be  the  correlation  coefficient  between  stock 
returns  for  two  nonoverlapping  time  periods? 

2. Which  of  the  following  most  appears  to  contradict  the  proposition  that  the  stock 
market  is  weakly  efficient?  Explain. 

a. Over  25%  of  mutual  funds  outperform  the  market  on  average. 
b. Insiders  earn  abnormal  trading  profits. 
c. Every  January,  the  stock  market  earns  above  normal  returns. 
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3. Suppose,  after  conducting  an  analysis  of  past  stock  prices,  you  come  up  with  the 

following  observations.  Which  would  appear  to  contradict  the  weak  form  of  the 

efficient  market  hypothesis?  Explain. 

a. The  average  rate  of  return  is  significantly  greater  than  zero. 

b. The  correlation  between  the  market  return  one  week  and  the  return  the  following 

week  is  zero. 

c. One  could  have  made  superior  returns  by  buying  stock  after  a  10%  rise  in  price 

and selling  after  a  10%  fall. 

d. One  could  have  made  higher  than  average  capital  gains  by  holding  stock  with  low 

dividend  yields. 

4. Which  of  the  following  statements  are  true  if  the  efficient  market  hypothesis  holds? 

a. It  implies  perfect  forecasting  ability. 

b. It  implies  prices  reflect  all  available  information. 

c. It  implies  that  market  is  irrational. 

d. It  implies  prices  do  not  fluctuate. 

5. Which  of  the  following  observations  would  provide  evidence  against  the  strong 

form of  the  efficient  market  theory?  Explain. 

a. Mutual  fund  managers  do  not  on  average  make  superior  returns. 

b. You  cannot  make  superior  profits  by  buying  (or  selling)  stocks  after  the  announ-

cement  of  an  abnormal  rise  in  earnings. 

c. Managers  who  trade  in  their  own  stock  make  superior  returns. 

d. In  any  year,  approximately  50%  of  pension  funds  outperform  the  market. 

6. A  successful  firm  like  Wal-Mart  has  consistently  generated  large  profits  for  years.  Is 

this a  violation  of  the  EMH? 

7. Prices  of  stocks  before  stock  splits  show  on  average  consistently  positive  abnormal 

returns.  Is  this  a  violation  of  the  EMH? 

8. "If  the  business  cycle  is  predictable,  and  a  stock  has  a  positive  beta,  the  stock's 

returns  also  must  be  predictable."  Respond. 

9. "The  expected  return  on  all  securities  must  be  equal  if  markets  are  efficient." 

Comment. 

10. We  know  the  market  should  respond  positively  to  good  news,  and  good  news  events 

such as  the  coming  end  of  a  recession  can  be  predicted  with  at  least  some  accuracy. 

Why.  then,  can  we  not  predict  that  the  market  will  go  up  as  the  economy  recovers? 

11. If  prices  are  as  likely  to  increase  or  decrease,  why  do  investors  earn  positive  returns 

from  the  market  on  average? 

12. You  know  that  firm  XYZ  is  very  poorly  run.  On  a  management  scale  of  1  (worst)  to 

10 (best),  you  would  give  it  a score  of  3.  The  market  consensus  evaluation  is  that  the 

management  score  is  only  2.  Should  you  buy  or  sell  the  stock? 

13. Some  authors  contend  that  professional  managers  are  incapable  of  outperforming  the 

market.  Others  come  to  an  opposite  conclusion.  Compare  and  contrast  the  assump-

tions  about  the  stock  market  that  support  (a)  passive  portfolio  management  and  (b) 

active  portfolio  management. 

14. You  are  a  portfolio  manager  meeting  a  client.  During  the  conversation  that  followed 

your  formal  review  of  her  account,  your  client  asked  the  following  question: 

"My  grandson,  who  is  studying  investments,  tells  me  that  one  of  the  best  ways 

to make  money  in  the  stock  market  is  to  buy  the  stocks  of  small-capitalization 

firms on  a  Monday  morning  late  in  December  and  to  sell  the  stocks  one  month 

later.  What  is  he  talking  about? 
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a. Identify  the  apparent  market  anomalies  that  would  justify  the  proposed  strategy. 

b. Explain  why  you  believe  such  a  strategy  might  or  might  not  work  in  the  future. 

15.  Which  of  the  following  phenomena  would  be  either  consistent  with  or  a  violation  of 

the  efficient  market  hypothesis?  Explain  briefly. 

a. Nearly  half  of  all  professionally  managed  mutual  funds  are  able  to  outperform  the 

S&P  500  in  a  typical  year. 

b. Money  managers  that  outperform  the  market  (on  a  risk-adjusted  basis)  in  one  year 

are  likely  to  outperform  in  the  following  year. 

c. Stock  prices  tend  to  be  predictably  more  volatile  in  January  than  in  other  months. 

d. Stock  prices  of  companies  that  announce  increased  earnings  in  January  tend  to 

outperform  the  market  in  February. 

e. Stocks  that  perform  well  in  one  week  perform  poorly  in  the  following  week. 

16.  Dollar-cost  averaging  means  that  you  buy  equal  dollar  amounts  of  a  stock  every 

period,  for  example,  $500  per  month.  The  strategy  is  based  on  the  idea  that  when  the 

stock  price  is  low,  your  fixed  monthly  purchase  will  buy  more  shares,  and  when  the 

price  is  high,  fewer  shares.  Averaging  over  time,  you  will  end  up  buying  more  shares 

when  the  stock  is  cheaper  and  fewer  when  it  is  relatively  expensive.  Therefore,  by 

design,  you  will  exhibit  good  market  timing.  Evaluate  this  strategy. 

17.  Steady  Growth  Industries  has  never  missed  a  dividend  payment  in  its  94-year 

history.  Does  this  make  it  more  attractive  to  you  as  a  possible  purchase  for  your 

stock  portfolio? 

18.  Good  News,  Inc.,  just  announced  an  increase  in  its  annual  earnings,  yet  its  stock 

price  fell.  Is  there  a  rational  explanation  for  this  phenomenon? 

The following  information  should  be  used  in  solving  problems  19  and  20: 

As director  of  research  for  a  medium-sized  investment  firm,  Jeff  Cheney  was  con-

cerned  about  the  mediocre  investment  results  experienced  by  the  firm  in  recent  years.  He 

met  with  his  two  senior  equity  analysts  to  consider  alternatives  to  the  stock  selection 

techniques  employed  in  the  past. 

One  of  the  analysts  suggested  that  the  current  literature  has  examined  the  relationship 

between  price/earnings  ratios  (P/E)  and  securities  returns.  A  number  of  studies  had 

concluded  that  high  P/E  stocks  tended  to  have  higher  betas  and  lower  risk-adjusted 

returns  than  stocks  with  low  P/E  ratios. 

The  analyst  also  referred  to  recent  studies  analyzing  the  relationship  between  security 

returns  and  company  size  as  measured  by  equity  capitalization.  The  studies  concluded 

that  when  compared  to  the  S&P  500  Index,  small-capitalization  stocks  tended  to  provide 

above-average  risk-adjusted  returns,  while  large-capitalization  stocks  tended  to  provide 

below-average  risk-adjusted  returns.  It  was  further  noted  that  little  correlation  was  found 

to exist  between  a  company's  P/E  ratio  and  the  size  of  its  equity  capitalization. 

Jeffs  firm  has  employed  a  strategy  of  complete  diversification  and  the  use  of  beta  as  a 

measure  of  portfolio  risk.  He  and  his  analysts  were  intrigued  as  to  how  these  recent 

studies  might  be  applied  to  their  stock  selection  techniques  and  thereby  improve  their 

performance.  Given  the  results  of  the  studies  indicated  above: 

19.  Explain  how  the  results  of  these  studies  might  be  used  in  the  stock  selection  and 

portfolio  management  process.  Briefly  discuss  the  effects  on  the  objectives  of 

diversification  and  on  the  measurement  of  portfolio  risk. 

20.  List  the  reasons  and  briefly  discuss  why  this  firm  might  not  want  to  adopt  a  new 

strategy  based  on  these  studies  in  place  of  their  current  strategy  of  complete 

diversification  and  the  use  of  beta  as  a  measure  of  portfolio  risk. 
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21.  Use  data  from  MarketBase-E  to  rank  firms  based  on: 

a. Price-earnings  ratio 

b. Price-book  value  ratio 

Examine  the  data  for  the  five  firms  at the  top  and  the  five  firms  at  the  bottom  of  each 

list. What  caused  the  values  of  the  ratios  to  be  so  high  (low)?  Of  the  two  portfolios 

from  each  list,  which  would  you  prefer?  Explain.  Give  your  opinion  on  the  follow-

ing investment  advice.  "Each  quarter,  using  updated  information,  rank  all  firms  by 

their  P/E  ratio  and  invest  an  equal  dollar  amount  in  the  20  firms  with  the  lowest  P/E 

ratios." 

22. Divide  the  firms  into  10  groups  based  on  their  ranking  for  the  price-earnings  ratio. 

Calculate  the  average  beta  for  each  group.  Assuming  the  P/E  effect  exists,  what,  if 

anything,  might  the  results  imply  about  beta? 

23. Form  a  portfolio  that  uses  two  criteria  simultaneously.  Find  the  portfolio  of  stocks 

that  are  both  in  the  lowest  decile  of  P/E  ratios  and  the  lowest  decile  of  P/B  ratios. 

From this  group  select  all  the  firms  that  have  had  positive  earnings  for  each  of  the 

past five  years  and  whose  earnings  have  increased  over  the  past  full  year.  Rank  by 

dividend  yield  and  comment  on  the  top  five  companies  on  the  list. 

SOLUTIONS  TO 

CONCEPT 

CHECKS 

1. The  information  sets  that  pertain  to  the  weak,  semistrong.  and  strong  form  of  the  EMH 

can be  described  by: 

The weak-form  information  set  includes  only  the  history  of  prices  and  trading.  The 

semistrong-form  set  includes  the  weak-form  set  plus all  other  publicly  available  informa-

tion. In turn,  the  strong-form  set  includes  the  semistrong  set  plus  inside  information.  The 

direction of  valid  implication  is 

Strong-form  EMH=>semistrong-form  EMH=>weak-form  EMH 

The reverse  direction  implication  is  not  valid.  For  example,  stock  prices  may 

reflect  all  past  price  data  (weak-form  efficiency)  but  may  not  reflect  relevant  funda-

mental  data  (semistrong-form  inefficiency). 

2. If  everyone  follows  a  passive  strategy,  sooner  or  later  prices  will  fail  to  reflect  new 

information.  At this  point,  there  are  profit  opportunities  for  active  investors  who  uncover 

mispriced securities.  As  they  buy  and  sell  these  assets,  prices  again  will  be  driven  to  fair 

levels. 

3. The  answer  depends  on  your  prior  beliefs  about  market  efficiency.  Magellan's  record  has 

been incredibly  strong.  On  the  other  hand,  with  so  many  funds  in  existence,  it  is  less 
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surprising  that  some  fund  would  appear  to  be  consistently  superior  after  the  fact.  In  fact, 

Magellan's  record  was  so  good  that  even  accounting  for  its  selection,  after  the  fact,  as  the 

"winner"  of  an  investment  "contest,"  it  still  appears  to  be  too  good  to  be  attributed  to 

chance.  For  further  analysis  and  discussion  of  Magellan's  performance,  refer  to  the 

articles  listed  in  the  Suggested  Readings  by  Marcus  and  Samuelson. 

4. If  profit  opportunities  can  be  made,  one  would  expect  mutual  funds  specializing  in  small 

stocks  to  spring  into  existence.  Moreover,  one  wonders  why  buyers  of  small  stocks  don't 

compete  for  those  stocks  in  December  and  bid  up  their  prices  before  the  January  rise. 

5. Concern  over  the  deficit  was  an  ongoing  issue  in  1987.  No  significant  new  information 

concerning  the  deficit  was  released  October  19.  Hence,  this  explanation  for  the  crash  is 

not consistent  with  the  EMH. 
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CHAPTER BOND  PRICES  AND  YIELDS 

AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

� Compute  a  bond's  price  given  its  yield  to  maturity,  and  compute  its  yield  to 

maturity  given  its  price. 

� Calculate  how  bond  prices  will  change  over  time  for  a  given  interest-rate  pro-

jection. 

� Identify  the  determinants  of  bond  safety  and  rating. 

� Analyze  how  call,  convertibility,  and  sinking  fund  provisions  will  affect  a 

bond's  equilibrium  yield  to  maturity. 

� Analyze  the  factors  likely  to  affect  the  shape  of  the  yield  curve  at  any  time. 

fixed-income  security 

A security  such  as  a 

bond  that  pays  a  spe-

cified  cash  flow  over  a 

specific  period. 

In the  previous  chapters  on  risk  and  return  relationships,  we  have  treated  securities  at  a 

high  level  of  abstraction.  We  have  assumed  implicitly  that  a  prior,  detailed  analysis  of 

each  security  already  has  been  performed,  and  that  its  risk  and  return  features  have  been 

assessed. 

We turn  now  to  specific  analyses  of  particular  security  markets.  We  examine  valua-

tion  principles,  determinants  of  risk  and  return,  and  portfolio  strategies  commonly  used 

within  and  across  the  various  markets. 

We begin  by  analyzing  fixed-income  securities.  A  fixed-income  security  is  a  claim 

on a  specified  periodic  stream  of  income.  Fixed-income  securities  have  the  advantage  of 

being  relatively  easy  to  understand  because  the  level  of  payments  is  fixed  in  advance. 

Risk  considerations  are  minimal  as  long  as  the  issuer  of  the  security  is  sufficiently 

creditworthy.  That  makes  these  securities  a  convenient  starting  point  for  our  analysis  of 

the  universe  of  potential  investment  vehicles. 

The  bond  is  the  basic  fixed-income  security,  and  this  chapter  reviews  the  principles  of 

bond  pricing.  We  show  how  bond  prices  are  set  in  accordance  with  market  interest  rates, 

and  why  bond  prices  change  with  those  rates.  After  examining  the  Treasury  bond  market, 

225 
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where default  risk may  be  ignored,  we  move  to  the  corporate  bond  sector.  Here,  we  look 
at the  determinants  of  credit  risk  and  the  default  premium  built  into  bond  yields.  We 
examine the  impact  of call and  convertibility  provisions  on  prices  and  yields.  Finally,  we 
take a  look  at  the  yield  curve,  the  relationship  between  bond  maturity  and  bond  yield. 

9.1  BOND  CHARACTERISTICS 

bond 

A security  that  obligates 

the  issuer  to  make  spe-

cified  payments  to  the 

holder  over  a  period  of 

time. 

face  value,  par  value 

The  payment  to  the 

bondholder  at  the  matu-

rity  of  the  bond. 

coupon  rate 

A bond's  annual  interest 

payments  per  dollar  of 

par  value. 

zero-coupon  bond 

A bond  paying  no  cou-

pons  that  sells  at  a 

discount  and  provides 

only  a  payment  of  par 

value  at  maturity. 

A bond  is  a  borrowing  arrangement  in  which  the  borrower  issues  (sells)  an  IOU  to  the 
investor. The  arrangement  obligates  the  issuer  to  make  specified  payments  to  the 
bondholder on  specified  dates.  A  typical  coupon  bond  obligates  the  issuer  to  make 
semiannual payments  of  interest,  called  coupon  payments,  to  the  bondholder  for  the life 
of the bond,  and then  to  pay in  addition  the  bond's  par  value  (equivalently,  face  value) 

at the bond's  maturity  date.  The  coupon  rate  of  the  bond  is  the  coupon  payment  divided 
by the  bond's  par  value. 

To illustrate,  a bond with  par  value  of $ 1.000 and coupon  rate  of  8%  might  be  sold to a 
buyer for  $ 1,000. The bondholder  is  then  entitled  to  a  payment  of  8%  of  S1.000,  or  S80 
per year, for  the stated life  of the bond,  say 30  years.  The  S80  payment  typically  comes  in 
two semiannual  installments  of  $40  each.  At  the  end  of  the  30-year  life  of  the  bond,  the 
issuer also  pays  the  $1,000  par  value  to  the  bondholder. 

Bonds usually  are  issued  with  coupon  rates  set  high  enough  to  induce  investors  to  pay 
par value  to  buy  the  bond.  Sometimes,  however,  zero-coupon  bonds  are  issued  that 
make no  coupon  payments.  In  this  case,  investors  receive  par  value  at  the  maturity  date, 
but receive  no  interest  payments  until  then:  The  bond  has  a  coupon  rate  of  zero.  These 
bonds are  issued  at  prices  considerably  below  par  value,  and  the  investor's  return  comes 
solely from  the difference  between  issue  price  and  the  payment  of  par  value  at  maturity. 
We will  return  to  these  bonds  below. 

TREASURY  BONDS  Figure  9.1  is  an  excerpt  from  the  listing  of  Treasury  issues  in  the  Wall  Street  Journal. 

AND  NOTES  Treasury  note  maturities  range  up  to  10  years,  while  Treasury  bonds  are  issued  with 
maturities ranging  from  10  to  30  years.  Both  are  issued  in  denominations  of  SI.000  or 
more. Both  make  semiannual  coupon  payments.  Aside  from  their  differing  maturities  at 
issue date,  the  only  major  distinction  between  T-notes  and  T-bonds  is  that  in  the  past, 
some T-bonds  were  callable  for  a given  period,  usually  during  the  last  five  years  of  the 
bond's  life.  The call  provision  gives  the  Treasury  the  right  to  repurchase  the  bond  at  par 
value during  the  call  period.  The  Treasury'  no  longer  issues  callable  bonds,  but  several 
previously issued  bonds  still  are  outstanding. 

The callable  bonds  are  easily  identified  in  Figure  9.1  because  a  range  of  years  appears 
in the maturity  date  column.  The  first  date  is  the  time  at  which  the  bond  is  first  callable. 
The second date  is the maturity  date  of the  bond.  The  bond  may  be  called  by  the  Treasury 
at any  coupon  date  in  the  call  period,  but  must  be  retired  by  the  maturity  date. 

The highlighted  bond  in  Figure  9.1  matures  in  August  1996.  Its  coupon  rate  is  АУЛ. 

Par value  is  $1.000:  thus,  the  bond  pays  interest  of  S43.75  per  year  in  two  semi-annual 
payments of  $21.875.  Payments  are  made  in  August  and  February  of  each  year.  The  bid 
and ask prices'  are  quoted  in  points  plus  fractions  of '/32 of a  point  (the  numbers  after  the 
colons are  the fractions  of a  point).  Although  bonds  are  sold  in  denominations  of  SI.000 
par value,  the  prices  are  quoted  as  a  percentage  of  par  value.  Therefore,  the  bid  price  of 

1 Recall  that  the  bid  price  is  the  price  at  which  you  can  sell  the  bond  to  a  dealer.  The  ask  price,  which  is 
slightly  higher,  is  the  price  al  which  you  can  buy  the  bond  from  a  dealer. 
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FIGURE  9.1 

LISTING  OF 

TREASURY  ISSUES. 

TREASURY  BONDS,  NOTES  & BILLS 
Monday,  August  16.  1993 

Representative  Over-the-Counter  quotations  based  on  transactions  of  $1 
million  or more 

Treasury bond,  note  and  bill  quotes  are  as  of  mid-afternoon.  Colons  In 
bid and-asked quotes represent  37nds,  101:01  means 101 1/37. Ncl  chanoes  In 
32nds. n-Troasury  note.  Treasury  bill  quotes In  hundredths,  quoted  on terms  of 
a rate  ot  discount.  Days  to  maturity  calculatcd  from  settlement  dale.  All 
yields arc  to  maturity  and  based  on  Ihe  asked  quote.  Latest  13-week  and 
26-week bills  arc  boldfaced.  For  bonds  callable  prior  lo  maturity,  yields  are 
computed to  the  earliest  can  date  for  issues  quoted  above  par  and  to  the 
malurlly  dale  (or Issues below par '-When  Issued. 

Source: Federal  Reserve Bank of New York 

U.S. Treasury  strips  as  of 3  p.m.  Eastern  time,  also  based  on transactions 
of $1  million  or  more  Colons  In  bld-and-asked  quotes  represent  32nds:  101:01 
means 10!  1/32 Net  chanoes  In  37nds Yields  calculated  on  the  asked  quota-
tion dslrlpped  coupon Interest.  bp-Treasury  bond,  stripped  principal.  npTrea-
sury  note,  stripped  principal.  For  bonds  callable  prior  to  maturity,  yields  are 
compulcd  to  the  earliest  call  date  for  Issues  quoted  above  par  and  to  the 
maturity  date  for Issues below par. 

Source: Bear.  Slearns & Co. via Slreet  Software  Technology Inc. 
GOVT. BONOS A NOTES 

Maturity  Ask 
Rate Mo/Yr  Bid  Asked Chg. Yld 
6V» Auo  93n 100.04  100.06 .  1  03 
6V» Sep  93n 100:11  100:13 -  1  2.60 
«'A  Sep  93n 100'19  100-21 -  1  2.57 
/"/•  Oct  93n 100  21 100-23 . 
6 Ocl  93л 100.18  100:20 
71/4 Nov  93n 101  W 101:06 . 
8»/» Nov  93 101  10 101.12 . 
9 Nov  93n 101.13  101.15 ..  . 

IP/4  Nov  93n 102.02  102.04 .... 
5'/»  Nov  93f 100  73 

1 3.51 
. .  _  .«o  105  14.Г 
9'/l  Oct  94n 106  22 106:24 
4'/< Oct  940 100  26 100 28 
6 Nov  94П 102  29 102 31  +  t  3.54 
B»/4 Nov  94П 105  19 105.21 *  1  3-56 
10'/» Nov  94 107  28 107.30 +  1  3.54 
11»/» Nov  94n 109:23  109 25 -t  1  3-51 
4»/l NOV  94П 101  08  101 10  +  1  3.57 
4'/i  Dec  94П 101  09  101 11  +  1  3.61 
7V« Dec  94n 105:08  105:10 .  3.61 
IV» Jan  95n 106:22  106 24 +  1  3.66 
4»/4 Jan  95n 100  24 100 26 t  1  3.67 
3 Feb  95 100  03 101:03 +  13 2.25 
5VJ Feb  95n 107'17  102 19 +  1  3.70 
71/4 Feb  95n 105:25  105.27 +  1  3.69 

lO'/J Feb  9S 109  23 109 25 --  I  3.70 
ll'/4  Feb95n  110-27  110:29 +  1  3.67 
3'/«  Feb  95П 100:05  100 07 
З'/i  Mar95n  100.03  100:05 
BVl Apr  95П 107:07  107-09 
V/.  *nr  95n 100  00 100.02 
Г74 ja.  0Sn  ""...  M  x  ' 
7«/i Jan  107:21  io7:2j  +  1 
4Vi  Feb96л  101:00  101 02 t  1 
7'/l  Feb  96o 108  19  108 21 
8'/I  Feb96n  110.3114.01  +  2 
I'/i  ГсЬ  96n 10/  2/107-29  >  1 
ЯЛ Mar  96n 108:18  108 20 +-  2  4.24 
9>/« Apr  96n 112:21112  23 
7V« Apr  96n 108  14  108 16  -  1  426 
4'/« Mav  96n 99  29 99:31  +  1  4-26 
7V» May  96n 107:27  107:29 4  1  4  29 
TV» Mav  96n 108  19  103 21  + 
7'/i  Jun  96n 109:19  109.21 + 
7'/» Jul  96n 109  16 109:18 + 
7'/l  Jul  96n 109  18 109.20 + 

• 4'/«  Aug  96n 100:02  100:04 + 
7»/4 Auo  96n 107:31  1C8 01 + 
7 Sep  96n 107.15  107.17 +  3  4.39 
8 Oct  96n 110.10110:12 
6'/i  Oct  96o 107:03  107.05 

1 3.77 
1 3.81 

• 1  3.84 

6V» Jul  99n 
8 Aug  990 
6 Oct  990 
/'/•  Nov  99n 
6V» Jan  OOn 
7'/i  Feb  9S-00 
I'/i  Feb  OOn 
5'/J  Apr  OOn 
B'/i  May  OOn 
8Vi  Aug  95-00 

'?'/!  Feb  06 
7V« Feb  02-07 
77« Nov  02-07 
BV» Aug  03-08 
81/4 Nov  03-08 
«V» Mav  0409 

107» Nov  04-09 
IP/4  Feb  0510 
10 May  05 10 
121/4 Nov  05-10 
13'/» Mav  06-11 
14 Nov  06-M 
107« Nov  07-12 
12 Auo  08-13 
13'/4 Mav  09-14 
12'/» Auo  0914 
IP/4  Nov  0914 
1P/4 Feb  15 
lOVi  Aug  15 
97« Nov  15 

Ask 
Bid Asked  Cho  vid 

105:27 105.29 +  8  5.20 
114 W  114 06 +  10 5.21 
103:27 103.79 +  10 5.25 
113 72 113:24 +  9  5.26 
105 24 105:26 +  9  5.29 
105 26 105:30 3,75 
117:12 117:14 t  9  5.29 
101:02 101.W f  9  530 
119.24 119:26 +  11 5.34 
107 28  llW"-  w  2  '  •• 

I 13  ' I 1.89 
130:03 130:07 113  5.92 
11118 111:22 +  6  5.86 
113 20 113:24 *  7  5.92 
117:30 118:02 »  7  5  95 
121 03 121.07 »  7  5.95 
174 19 174-23 4  10 5.97 
135-21 135 25 f  11  5  96 
147-14 147. IB »13  5.97 
133 10 133:14 t-  7  5  99 
158.00 158 04 »  11 5  99 
169:17 169:21 -  15  5  98 
172 )  3 172:17 +  18 5  99 
140.01 140:05 t  13  6.11 
15/.00 15 / 04  -  15  6.12 
171.17 1/1:21 +14  6  10 
164:06 164.10 f  15 6  13 
156-21 156 25 +  15 6  1/ 
15/ 07 15 / 04 +  70 6.34 
150.03 150.05 t  20 6.36 
141 1П 141-19 *  18  6.37 

U S TREASURY  STRIPS 
Ask 

Mat Type  Bid  Asked  Cho.  Yld. 
Nov 93  Cl  99  09 99:09  .  3.02 
Feb 94  cl  98:15  98:15  3.15 
May 94  cl  9719  97:20 
Auo 94  Cl  96.77  96.73 
Nov 94  cl  95.72  95:23 
Nov 94  np  95:22  95:23 
Feb 95  cl  94  IB  94:20 
Feb 95  np  94:19  94:20 
Mav 95 d  93:17  93:19 
Mav 95  np  93:  IB 9319 
Auo 95  d  92.17  92:19 
Aug 95  np  92:13  97  14 
Nov 95  d  91:14  91:16 

1 329 
1 3  38 
1 3.56 
1 356 
1 3.74 
1 3.73 
1 384 
1 383 

Mat. 
Aug 01 
Aug 01 
Nov 01 
Nov 01 
Feb Я 

Mav 02 
Aug 02 

Nov 02 
Feb 03 
Feb 03 
May Ш 

Nov 03 
Feb 0« 
May 04 
Auo 04 
Nov 04 
Nov 04 
FcP 05 
May 05 
May 05 
Auo 05 
Aug 05 
Nov OJ 
Feb 06 
Feb 06 
Mav 06 
Auo 06 
Nov 06 

Aug 13 
Nov 13 
Feb 14 
мау  14 
Auo 14 
Nov 14 
Feb 15 
Feb 15 
Mav 15 
Auo 15 
Aug 15 
Nov 15 
Nov 15 
Feb 16 
Feb 16 
Mav 16 
Mav 16 
Auo 16 
Nov 16 
Nov 16 
Feb 17 

Feb 20 
May 20 
May 20 
Auo 20 
Auo 20 
Nov 20 
Feb 21 
Feb 21 
May 21 
May 21 
Aug 71 
Aug 21 
Nov 21 
Nov 21 
Feb 22 
Mav 22 
Auo 22 

Nov 22 

Type Bid  Asked 
d 63:19  63.23 
no 63:22  63:26 
cl 62:19  62  23 
no 62:22  62:27 
d 61:11  61:16 
d 60:10  60:15 
np 60:23  61:01 
d 59:09  59:14 
np 59:28  60.01 
Cl 58.07  58:12 
Cl 57:02  57:07 
nD 57:28  58:01 
d 56:04  56.09 
d 55:01  55.06 
d 54:09  54:14 
cl 52:28  53:01 
d 51:27  52:01 
cl 51:00  51:06 
cl 50:06  50:11 
bp 50:22  50.27 
Cl 49:06  4912 
d 48:11  48:16 
bp 49:07  49:07 
d 47:17  47:23 
bp 48:01  48  07 
Cl 46:17  46:22 
d 45:21  45.26 
bp 46:30  47:03 
Cl 44:26  45.00 
d 43:31  44:04 
rl  43:05  43: 
u .'  "  .«d 
cl 26:09  26:14 
d 25:25  25:30 
Cl 25:12  25:16 
d 24:30  25:03 
d 24  17 24-22 
d 24:04  24:09 
d 23:23  23  28 
bo 23.25  73:29 
cl 23:12  23:17 
Cl 22:30  23:03 
bp 23:00  23.04 
d 22:18  22:23 
bp 22:18  22:23 
Cl 27.04  22:09 
bp 22:09  22:14 
d 21:26  21:31 
bp 22.03  22:08 
cl 21:15  21.19 
d 21:03  21:08 
bp 21:09  21:14 

ci 17:05  4-17 

bp 17  09 17:  U 
Cl 16:28  17:00 
bp 1701  17:06 
d 16:17  16:22 
bp 16:26  16.30 
d 16:10  16:14 
d 16:03  16:07 
bp 16:10  16:14 
Cl 15.21  16:00 
bp 16:01  1605 
d 15:21  15:25 
bp 15:26  15  30 
d 15:16  15:21 
bp 15.22  15:26 
Cl 15  08 15.12 
Cl 15:03  15.07 
d 14:31  15  03 
bp 15:03  15:07 
d 14:23  14:27 

Source  The  Wall  Street  Journal,  August  17.  1993,  p.  C19  Reprinted  Dy  permission  of  The  Wall  Street  Journal. 

© 1993  Dow  Jones  &  Company,  Inc.  All  Rights  Reserved  Worldwide 

the bond  is  100:02  =  100%2  =  100.0625%  of  par  value  or  $1,000.625,  while  the  ask 
price  is  100%2%  of  par,  or  $1,001.25. 

The last  column,  labeled  "Ask  Yld,"  is  the yield to  maturity  on  the  bond  based  on the 
ask price.  The  yield  to  maturity  is  a  measure  of  the  average  rate  of  return  to  an  investor 
who purchases  the  bond for  the ask price  and holds  it until its  maturity  date.  We will  have 
much to  say  about  yield  to  maturity  below. 

ACCRUED  INTEREST  AND  QUOTED  BOND  PRICES  The  bond  prices  that  you  see  quoted 
in the  financial  pages  are  not  actually  the  prices  that  investors  pay  for  the  bond.  This  is 
because  the  quoted  price  does  not  include  the  interest  that  accrues  between  coupon 
payment  dates. 

If a  bond  is  purchased  between  coupon  payments,  the  buyer  must  pay  the  seller  for 
accrued  interest,  the  prorated  share  of the  upcoming  semiannual  coupon.  For  example,  if 
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40 days  have  passed  since  the  last  coupon  payment,  and  there  are  182  days  in  the 

semiannual coupon  period,  the  seller  is  entitled  to  a  payment  of  accrued  interest  of 

40/182  of the semiannual  coupon.  The  sale,  or  invoice price,  of  the  bond  would  equal  the 

stated price  plus  the  accrued  interest. 

EXAMPLE  9.1:  ACCRUED  INTEREST 

Suppose that  the  coupon  rate  is  8%.  Then  the  semiannual  coupon  payment  is  $40. 

Because 40 days have passed since the last coupon payment,  the accrued  interest  on the 

bond is  $40  X  (40/182)  =  $8.79.  If  the  quoted  price  of  the  bond  is  $990,  then  the 

invoice price  will be  $990  +  $8.79  =  $998.79. 

The practice  of quoting  bond  prices  net  of accrued  interest  explains  why  the  price  of a 

maturing bond  is  listed  at  $1,000  rather  than  $1,000  plus  one  coupon  payment.  A 

purchaser  of  an  8%  coupon  bond  one  day  before  the  bond's  maturity  would  receive 

$ 1,040 on the following  day and so should  be  willing  to  pay a  total  price  of  $  1,040 for the 

bond. In  fact,  $40 of that  total  payment  constitutes  the  accrued  interest  for  the  preceding 

half-year  period.  The  bond  price  is  quoted  net  of  accrued  interest  in  the  financial  pages 

and thus  appears  as  $1,000. 

CORPORATE  Like  the  government,  corporations  borrow  money  by  issuing  bonds.  Figure  9.2  is  a 

BONDS  sample  of  corporate  bond  listings  in  the  Wall  Street  Journal.  The  data  presented  here 

differ  only  slightly  from  U.S.  Treasury  bond  listings.  For  example,  the  highlighted 

Texaco bond  pays  a  coupon  rate  of  9%  and  matures  in  1996.  Unlike  Treasury  bonds, 

corporate  bonds  trade  in  increments  of  1/8  point.  Texaco's  current  yield  is  8.1%,  which 

is simply  the  annual  coupon  payment  divided  by  the  bond  price  (S90/SI  116.25).  Note 

that current  yield  measures  only  the  annual  interest  income  the  bondholder  receives  as  a 

percentage  of the  price paid  for  the bond.  It ignores  the  fact  that  an  investor  who  buys  the 

bond for  $1116.25  will  be  able  to  redeem  it  for  only  SI.000  on  the  maturity  date. 

Prospective  price  appreciation  or  depreciation  does  not  enter  the  computation  of  the 

current yield.  The  trading  volume  column  shows  that  38  bonds  traded  on  that  day.  The 

change from  yesterday's  closing  price  is  given  in  the  last  column.  Like  government 

bonds, corporate  bonds  sell  in units  of $1,000  par  value  but  are  quoted  as  a  percentage  of 

par value. 

Although the  bonds  listed  in  Figure  9.2  trade  on  a  formal  exchange  operated  by  the 

New York  Stock  Exchange,  most  bonds  are  traded  over  the  counter  in  a  loosely 

organized network  of  bond  dealers  linked  by  a  computer  quotation  system.  (See  Chapter 

3 for  a comparison  of  exchange  versus  OTC  trading.)  In  practice,  the  bond  market  can  be 

quite "thin,"  in  that  there  are  few  investors  interested  in  trading  a  particular  bond  at  any 

particular  time.  Figure  9.2  shows  that  trading  volume  of  many  bonds  on  the  New  York 

exchange  is  quite  low.  On  any  day,  it  could  be  difficult  to  find  a  buyer  or  seller  for  a 

particular  issue,  which  introduces  some  "liquidity  risk"  into  the  bond  market.  It  may  be 

difficult  to sell  bond  holdings  quickly  if  the  need  arises. 

Bonds issued  in  the  United  States  today  are  registered,  meaning  that  the  issuing  firm 

keeps records  of  the  owner  of  the  bond  and  can  mail  interest  checks  to  the  owner. 

Registration of  bonds  is  helpful  to  tax  authorities  in  the  enforcement  of  tax  collection. 

Bearer bonds  are  those  traded  without  any  record  of  ownership.  The  investor's  physical 

possession of  the  bond  certificate  is  the  only  evidence  of  ownership.  These  are  now  rare 

in the  United  States,  but  less  rare  in  Europe. 
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FIGURE  9.2 
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CALL  PROVISIONS  ON  CORPORATE  BONDS  While  we  have  seen that  the  Treasury  no 
longer  issues  callable  bonds,  almost  all  corporate  bonds  are  issued  with  call  provisions. 
The call  provision  allows  the  issuer  to repurchase  the  bond at a specified  call price before 
the maturity  date.  For  example,  if a company  issues  a bond with  a high coupon  rate  when 
market  interest  rates  are  high,  and interest  rates  later  fall,  the firm  might  like  to  retire  the 
high-coupon  debt  and  issue  new  bonds  at  a  lower  coupon  rate  to  reduce  interest 
payments.  This  is  calling  refunding. 

The call  price  of  a  bond  is  commonly  set  at  an  initial  level  near  par  value  plus  one 
annual  coupon  payment.  The  call  price  falls  as  time  passes,  gradually  approaching  par 
value. 

Callable  bonds  typically  come  with  a  period  of  call  protection,  an  initial  time  during 
which  the  bonds  are  not  callable.  Such  bonds  are  referred  to  as  deferred  callable  bonds. 

The option  to  call  the  bond  is  valuable  to  the  firm,  allowing  it  to  buy  back  the  bonds 
and refinance  at  lower  interest  rates  when  market  rates  fall.  Of course,  the  firm's  benefit 
is the  bondholder's  burden.  Holders  of called  bonds  forfeit  their bonds  for  the  call  price, 
thereby  giving  up  the  prospect  of  an  attractive  rate  of  interest  on  their  original  invest-
ment.  To  compensate  investors  for  this  risk,  callable  bonds  are  issued  with  higher 
coupons  and  promised  yields  to  maturity  than  noncallable  bonds. 

/ I  CONCEPT  1.  Suppose  that  General  Motors  issues  two  bonds  with  identical  coupon  rates  and 
I CHECK  maturity  dates.  One bond is callable, however, while the other is not. Which bond will 

sell at  a  higher  price? 
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convertible  bonds 

A bond  with  an  option 

allowing  the  bondholder 

to  exchange  the  bond 

for  a  specified  number  of 

shares  of  common  stock 

in the  lirm. 

CONVERTIBLE  BONDS  Convertible  bonds  give  bondholders  an  option  to  exchange 

each bond  for  a specified  number  of shares  of common  stock  of  the  firm.  The  conversion 

ratio gives  the  number  of  shares  for  which  each  bond  may  be  exchanged.  To  see  the 

value of  this  right,  suppose  a  convertible  bond  that  is  issued  at  par  value  of  $1,000  is 

convertible  into  40  shares  of  a  firm's  stock.  The  current  stock  price  is  $20  per  share,  so 

the option  to  convert  is  not  profitable  now.  Should  the  stock  price  later  rise  to  $30, 

however,  each  bond  may  be  converted  profitably  into  $1,200  worth  of  stock.  The  market 

conversion value  is  the  current  value  of  the  shares  for  which  the  bonds  may  be 

exchanged.  At  the $20 stock price,  for  example,  the  bond's  conversion  value  is  $800.  The 

conversion premium  is  the excess  of the  bond  value  over  its  conversion  value.  If  the  bond 

were selling  currently  for  $950,  its  premium  would  be  $150. 

Convertible  bonds  give  their  holders  the  ability  to  share  in  price  appreciation  of  the 

company's  stock.  Again,  this  benefit  comes  at  a  price;  convertible  bonds  offer  lower 

coupon rates  and stated  or  promised  yields  to  maturity  than  nonconvertible  bonds.  At  the 

same time,  the  actual  return  on  the  convertible  bond  may  exceed  the  stated  yield  to 

maturity if  the  option  to  convert  becomes  profitable. 

We discuss  convertible  and  callable  bonds  further  in  Chapter  16. 

put  bond 

A bond  that  the  holder 

may  choose  either  to 

exchange  for  par  value 

at some  date  or  to 

extend  for  a  given 

number  of  years. 

floating-rate  bonds 

Bonds  with  coupon  rates 

penodically  reset  accord-

ing  to  a  specified  market 

rate. 

PREFERRED 

STOCK 

PUTTABLE  BONDS  A  relatively  new  development  is  the  put  bond  or  extendable  bond. 

While the  callable  bond  gives  the  issuer  the  option  to  extend  or  retire  the  bond  at  the  call 

date, the  put bond  gives  this  option  to  the  bondholder.  If  the  bond's  coupon  rate  exceeds 

current market  yields,  for  instance,  the  bondholder  will  choose  to  extend  the  bond's  life. 

If the  bond's  coupon  rate  is  too  low,  it  will  be  optimal  not  to  extend;  the  bondholder 

instead reclaims  principal,  which  can  be  invested  at  current  yields. 

FLOATING-RATE  BONDS  Floating-rate  bonds  make  interest  payments  that  are  tied  to 

some measure  of  current  market  rates.  For  example,  the  rate  might  be  adjusted  annually 

to the current  T-bill  rate  plus  2%.  If the  one-year  T-bill  rate  at  the  adjustment  date  is  4%, 

the bond's  coupon  rate  over  the  next  year  would  then  be  6%.  This  arrangement  means 

that the  bond  always  pays  approximately  current  market  rates. 

The major  risk  involved  in  floaters  has  to  do  with  changing  credit  conditions.  The 

yield spread  is  fixed  over  the  life  of  the  security,  which  may  be  many  years.  If  the 

financial  health  of  the  firm  deteriorates,  then  a  greater  yield  premium  would  be  required 

than is  offered  by the  security.  In  this  case,  the  price  of  the  bond  would  fall.  While  the 

coupon rate  on floaters  adjusts  to changes  in  the  general  level  of  market  interest  rates,  it 

does not  adjust  to  changes  in  the  financial  condition  of  the  firm. 

Although  preferred  stock  strictly  speaking  is  considered  to  be  equity,  it  often  is  included 

in the fixed-income  universe.  This  is  because,  like  bonds,  preferred  stock  promises  to  pay 

a specified  stream  of  dividends.  However,  unlike  bonds,  the  failure  to  pay  the  promised 

dividend  does  not  result  in  corporate  bankruptcy.  Instead,  the  dividends  owed  simply 

cumulate,  and  the  common  stockholders  may  not  receive  any  dividends  until  the  pre-

ferred  stockholders  have  been  paid  in  full.  In  the  event  of  bankruptcy,  the  claim  of 

preferred  stockholders  to  the firm's  assets  have  lower  priority  than  those  of  bondholders, 

but higher  priority  than  those  of  common  stockholders. 

Most preferred  stock  pays  a  fixed  dividend.  Therefore,  it  is  in  effect  a  perpetuity, 

providing  a  level  cash  flow  indefinitely.  In  the  last  few  years,  however,  adjustable  or 

floating  rate  preferred  stock  has  become  popular.  Floating  rate  preferred  stock  is  much 

like floating  rate  bonds.  The  dividend  rate  is  linked  to  a  measure  of  current  market 

interest rates  and  is  adjusted  at  regular  intervals. 
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OTHER  ISSUERS  There  are,  of  course,  several  issuers  of  bonds  in  addition  to  the  Treasury  and  private 
corporations.  For  example,  state  and  local  governments  issue  municipal  bonds.  The 
outstanding  feature  of these  is  that  interest  payments  are  tax  free.  We examined  munici-
pal bonds  and  the  value  of  the  tax  exemption  in  Chapter  2. 

Government  agencies  such  as  the  Federal  Home  Loan  Bank  Board,  the  Farm  Credit 
agencies,  and  the  mortgage  pass-through  agencies  Ginnie  Mae,  Fannie  Mae,  and  Freddie 
Mac,  also  issue  considerable  amounts  of  bonds.  These  too  were  reviewed  in  Chapter  2. 

Finally,  several  foreign  issuers  market  dollar-denominated  bonds  in  the  United  States. 

9.2  DEFAULT  RISK 

investment  grade  bond 

A bond  rated  BBB  and 

above  by  Standard  and 

Poor's,  or  Baa  and 

above  by  Moody's. 

speculative  grade  or 

junk  bonds 

A bond  rated  BB  or 

lower  by  Standard  & 

Poor's.  Ba  or  lower  by 

Moody's,  or  an  unrated 

bond. 

Although  bonds  generally  promise  a  fixed  flow  of  income,  that  income  stream  is  not 
riskless unless  the  investor  can be  sure  the  issuer  will not  default  on the  obligation.  While 
U.S.  government  bonds  may  be  treated  as  free  of default  risk,  this  is  not  true  of  corporate 
bonds.  If  the  company  goes  bankrupt,  the  bondholders  will  not  receive  all  the  payments 
they have  been  promised.  Therefore,  the  actual  payments  on  these  bonds  are  uncertain, 
for they  depend  to  some  degree  on  the  ultimate  financial  status  of  the  firm. 

Bond default  risk  is  measured  by  Moody's  Investor  Services  and  Standard  &  Poor's 
Corporation,  both  of  which  provide  financial  information  on  firms  as  well  as  quality 
ratings  of  large  corporate  and  municipal  bond  issues.  Both  firms  assign  letter  grades  to 
the bonds  of  corporations  and  municipalities  to  reflect  their  assessment  of  the  safety  of 
the bond  issue.  The  top  rating  is  AAA  (Standard  &  Poor's)  or  Aaa  (Moody's).  Moody's 
modifies  each  rating  class  with  a  I,  2,  or  3  suffix  (e.g.,  Aaal,  Aaa2,  АааЗ)  to  provide  a 
finer gradation  of  ratings.  S&P  uses  a  +  or  —  modification. 

Those  rated  BBB  or  above  (S&P)  or  Baa  and  above  (Moody's)  are  considered 
investment  grade  bonds,  while  lower-rated  bonds  are  classified  as speculative  grade  or 

junk  bonds.  Certain  regulated  institutional  investors  such  as  insurance  companies  have 
not always  been  allowed  to  invest  in  speculative  grade  bonds. 

Figure  9.3  provides  the  definitions  of  each  bond  rating  classification. 

JUNK  BONDS  Junk  bonds  are  nothing  more  than  speculative  grade  (low-rated  or  unrated)  bonds.  Before 
1977, almost  all  junk  bonds  were  "fallen  angels,"  that  is,  bonds  issued  by  firms  that 
originally  had  investment  grade  ratings  but  that  had  since  been  downgraded.  In  1977, 
however,  firms  began  to  issue  "original-issue  junk." 

Much of  the  credit  for  this  innovation  is  given  to  Drexel  Burnham  Lambert,  and 
especially  its  trader,  Michael  Milken.  Drexel  had  long  enjoyed  a  niche  as  a  junk  bond 
trader  and  had  established  a  network  of  potential  investors  in  junk  bonds.  Its  reasoning 
for  marketing  original-issue  junk,  so-called  emerging  credits,  lay in the belief that  default 
rates  on  these  bonds  did  not  justify  the  large  yield  spreads  commonly  exhibited  in  the 
marketplace.  Firms  not  able  to  muster  an  investment  grade  rating  were  happy  to  have 
Drexel  (and  other  investment  bankers)  market  their  bonds  directly  to  the  public,  as  this 
opened  up  a new source  of  financing.  Junk issues  were  a lower-cost  financing  alternative 
than borrowing  from  banks. 

Junk bonds  gained  considerable  notoriety  in  the  1980s  when  they  were  used  as 
financing  vehicles  in  leveraged  buyouts  and  hostile  takeover  attempts.  Junk  bonds  also 
were  extremely  popular  with  investors.  Although  junk bonds  constituted  only  3.7%  of the 
corporate  bond  market  in  1977,  they accounted  for  23% of the market  by 1987  (Perry  and 
Taggart,  1988). 

Since  then,  however,  the  junk  bond  market  has  suffered.  Mergers,  acquisitions,  and 
leveraged  buyouts  financed  with  junk  bonds  commonly  involved  extremely  high  debt 
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Bond  Ratings 

Very  High  High  Very 
Quality  Quality  Speculative  Poor 

Standard  &  AAA  AA  A  BBB  ВВ  В  ССС  D 
Poor's 
Moody's  Aaa  Aa  A  Baa  Ва  В  Саа  С 

At  times  both  Moody's  and  Standard  &  Poor's  have  used  adjustments  to  these  ratings. 
S&P  uses  plus  and  minus  signs:  A+  is  the  strongest  A  Rating  and  A-  the  weakest. 

Moody's  uses  a  1,  2.  or  3  designation—with  1  indicating  the  strongest. 

Moody's  S&P 

Aaa AAA Debt  rated  Aaa  and  AAA  has  the  highest  rating.  Capacity  to  pay  interest  and  principal  is 
extremely  strong. 

Aa AA Debt  rated  Aa  and  AA  has  a  very  strong  capacity  to  pay  interest  and  repay  principal. 
Together  with  the  highest  rating,  this  group  compnses  the  high-grade  bond  class. 

A A Debt  rated  A  has  a  strong  capacity  to  pay  interest  and  repay  pnncipal,  although  it  is 
somewhat  more  susceptible  to  the  adverse  effects  of  changes  in  circumstances  and  eco-
nomic  conditions  than  debt  in  higher  rated  categories. 

Baa BBB Debt  rated  Baa  and  BBB  is  regarded  as  having  an  adequate  capacity  to  pay  interest  and 
repay  principal.  Whereas  it  normally  exhibits  adequate  protection  parameters,  adverse 
economic  conditions  or  changing  circumstances  are  more  likely  to  lead  to  a  weakened 
capacity  to  pay  interest  and  repay  pnncipal  for  debt  in  this  category  than  in  higher  rated 
categories.  These  bonds  are  medium  grade  obligations. 

Ba 
В 
Саа 
Са 

BB 
В 
ССС 
СС 

Debt  rated  in  these  categones  is  regarded,  on  balance,  as  predominantly  speculative  with 
respect  to  capacity  to  pay  interest  and  repay  principal  in  accordance  with  the  terms  of  Ihe 
obligation.  BB  and  Ba  indicate  the  lowest  degree  of  speculation,  and  CC  and  Ca  the 
highest  degree  of  speculation.  Although  such  debt  will  likely  have  some  quality  and  pro-
tective  characteristics,  these  are  outweighed  by  large  uncertainties  or  major  risk 
exposures  to  adverse  conditions.  Some  issues  may  be  in  default. 

С С This  rating  is  reserved  for  income  bonds  on  which  no  interest  is  being  paid. 

D D Debt  rated  D  is  in  default,  and  payment  of  interest  and/or  repayment  ol  principal  is  in 
arrears. 

From  Stephen  A  Ross  and  Randolph  W  Westerfield.  Corporate  Finance  (St.  Louis:  Times  Mirror/Mosby  College  Publishing.  1988) 

Data  from  various  edifions  of  Standard  &  Poor's  Bond  Guide  and  Moody's  Bond  Guide. 

FIGURE  9.3 

DEFINITIONS  OF 

EACH  BOND 

RATING  CLASS. 

ratios with  consequently  severe  interest-payment  burdens.  The  recession  that  began  in 
1989 raised  fears  that  these  interest  burdens  could  not  be  supported  once  profit  levels 
declined. 

Finally,  the  legal  difficulties  of Drexel  and  Michael  Milken  in  connection  with  Wall 
Street's  insider  trading  scandals  of  the  late  1980s  tainted  the  junk  bond  market.  Drexel 
agreed to  pay  S650  million  in  fines  and  plead  guilty  to  six  felony  charges  to  avoid 
racketeering  charges.  Milken  was  indicated  on  racketeering  and  security  fraud  charges, 
resigned from  Drexel,  and  eventually  agreed  in  a  plea  bargain  to  plead  guilty  to  six 
felony charges  and  to  pay  S600  million  in  fines.  Moreover,  as  the  junk  bond  market 
tumbled in  late  1989.  Drexel  suffered  large  losses  in  its  own  billion-dollar  portfolio  of 
junk  bonds.  In  February  1990.  Drexel  filed  for  bankruptcy.  The  speed  of  its  demise  is 
astounding  when  you  consider  its  1986  profits,  only  three  years  earlier,  of  about  S500 
million.  The  accompanying  box  presents  landmarks  in  the  demise  of  Drexel. 

Junk bond  investment  performance  in  this  period  was  extremely  poor.  While  long-
term Treasury  bonds  provided  a  total  return  of  about  4%  in  the  six-month  period  ending 
in mid-February  1990  (when  Drexel  declared  bankruptcy),  junk  bond  returns  averaged 
about —9%.  Prices  on  junk  issues  had  fallen  so  severely  by  this  time  that  junk  bond 
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LANDMARKS  IN  THE  DREXEL-MILKEN  INVESTIGATION 

May 1986  The  SEC  and  federal  prosecutors  accuse 
Drexel's Dennis  Levine  of  making  $12.6  million  in 
insider-trading profits  while  employed at  four  different 
firms. 

June Mr. Levine pleads guilty to four felony charges and 
agrees to  cooperate  with  the  government.  Settling  the 
SEC suit, he  agrees  to  pay $11.6  million. 
November Famed  arbitrager  Ivan  F.  Boesky agrees  to 
pay a $100 million penalty  to  settle SEC charges that he 
traded on inside information supplied by Mr. Levine. Mr. 
Boesky also agrees  to  help  in the investigation. 
February  1987  Mr. Levine  is sentenced to  two years in 
prison and is  fined  $362,000  on the felony counts. 
April Mr. Boesky pleads guilty to the criminal charge of 
conspiring to  file  false  statements with the SEC. 
December Mr.  Boesky  is  sentenced  to  three  years  in 
prison. 

August 1988 File  officials  of an investment partnership 
called Princeton,'Viewport LP  and Bruce L.  Newberg, a 
former Drexel tracier. are  indicted on  racketeering and 
other charges. 

September The  SI:.C  files  suit against Drexel,  Michael 
Milken and  other-,  accusing  them  of  insider  trading, 
stock manipulation, baud  and other violations of federal 
securities laws. 
December Dre<~'. agrees  to  plead  guilty  to  six  felony 
counts relating  to  securities  fraud,  settle  civil  charges 
brought by  the  SEC  and  pay  a  record $650  million in 
fines and restitution.  Drexel  also  agrees to cooperate 

with the government in  the case against Mr.  Milken. 
January  1989  A federal grand jury returns an expanded 
indictment against the  Princeton/Newport defendants. 
March Mr. Milken, his brother. Lowell Milken, and Mr. 
Newberg are  charged in  a  98-count indictment alleging 
racketeering and fraud. 

April Mr.  Milken and his  co-defendants enter pleas of 
innocent. Because  of  the  RICO  charges,  Mr.  Milken 
must agree to deposit more than S600 million in cash and 
other assets in accounts to be monitored by the govern-
ment. 

June Judge approves Drexel's SEC settlement that gives 
federal regulators unprecedented control over  Drexel's 
operations and  requires Drexel to  exclude Mr.  Milken 
from its business. Mr.  Milken resigns from Ihe firm a 
short time later to start his own financial business. Inter-
national Capital Access Group. 
July The Princeton/Newport defendants are convicted on 
63 of 64 counts against them, including racketeering. 
November Princeton/Newport defendants are sentenced 
to prison terms ranging from three to six months. 
February  1990 Drexel files for bankruptcy court protec-
tion and says it will cease doing business. 
April Mr.  Milken agrees  to  plead guilty to  six felony 
counts and pay $600 million in fines and restitution. 

From  The  Wall  Street  Journal.  April  23.  1990,  p.  A4.  Reprinted 

by  permission  of  The  WALL  STREET  JOURNAL  ©  1990  Dow 

Jones  &  Company,  Inc.  All  Rights  Reserved  Worldwide. 

yields  exceed  Treasury  yields  by  about  7.5  percentage  points,  the  largest  margin  in 

history. 

Since  then,  the  junk  bond  market  has  recovered  somewhat.  New  issues  of junk bonds 

in 1991  totaled  $10  billion,  up  from  less  than  $2  billion  in  the previous  year.  By contrast, 

in the  boom  years  of  1986-88,  over  $25  billion  of  junk  bonds  were  issued  annually. 

Returns  on  junk  bonds  in  1991  also  were  spectacular:  While  the  rate  of  return  on 

investment  grade  corporate  bonds  was  18.2%  in 1991  (based  on  Merrill  Lynch  indexes), 

the return  on  junk  bonds  was  34.6%.  The  18.2%  return  on  junk  bonds  in  1992  was  also 

very impressive. 

DF.TERMINANTS  Bond  rating  agencies  base  their  quality  ratings  largely  on  an  analysis  of  the  level  and 

OF BOND  SAFETY  trend  of  some  of  the  issuer's  financial  ratios.  The  key  ratios  used  to  evaluate  safety  are: 

1. Coverage  ratios�ratios  of  company  earnings  to  fixed  costs.  For  example,  the 

times-interest-earned ratio  is  the  ratio  of  earnings  before  interest  payments  and 

taxes  to  interest  obligations.  The  fixed-charge coverage  ratio  adds  lease  payments 

and sinking  fund  payments  to  interest  obligations  to  arrive  at  the  ratio  of earnings 
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BOND 

INDENTURES 

indenture 

The  document  defining 

the  contract  between  the 

bond  issuer  and  the 

bondholder. 

sinking  fund 

A bond  indenture  that 

calls  for  the  issuer  to 

periodically  repurchase 

some  proportion  of  the 

outstanding  bonds  prior 

to maturity. 

to all  fixed  cash  obligations.  Low  от  falling  coverage  ratios  signal  possible  cash 
flow difficulties. 

2. Leverage  ratio—debt  to  equity ratio.  A too-high  leverage  ratio  indicates  excessive 
indebtedness,  signaling  the  possibility  the  firm  will  be  unable  to  earn  enough  to 
satisfy the  obligations  on  its  bonds. 

3. Liquidity  ratios.  The  two  common  liquidity  ratios  are  the  current  ratio  (current 
assets/current  liabilities)  and  the  quick  ratio  (current  assets  excluding  inventories/ 
current liabilities).  These  ratios  measure  the  firm's  ability  to  pay  bills  coming  due 
with cash  currently  being  collected. 

4. Profitability  ratios—measures  of  rates  of  return  on  assets  or  equity.  Profitability 
ratios are  indicators  of  a  firm's  overall  financial  health.  The  return  on  assets 

(earnings before  interest  and  taxes  divided  by  total  assets)  is  the  most  popular  of 
these measures.  Firms  with  higher  return  on  assets  should  be  better  able  to  raise 
money in  security  markets  because  they  offer  prospects  for  better  returns  on  the 
firm's investments. 

5. Cash  flow to  debt  ratio.  This  is  the  ratio  of  total  cash  flow  to  outstanding  debt. 

Standard &  Poor's  several  years  ago  computed  three-year  median  values  of  selected 
ratios for  firms  in each  of  the  four  investment  grade  classes,  which  we  present  in  Table 
9.1. Of course,  ratios  must  be evaluated  in  the  context  of  industry  standards,  and  analysts 
differ  in the weights  they place  on particular  ratios.  Nevertheless,  Tabic  9.1  demonstrates 
the tendency  of  ratios  to  improve  along  with  the  firm's  rating  class. 

A bond  is  issued  with  an  indenture,  which  is  the  contract  between  the  issuer  and  the 
bondholder. Part  of  the  indenture  is  a  set  of  restrictions  on  the  firm  issuing  the  bond to 
protect the  rights  of  the  bondholders.  Such  restrictions  include  provisions  relating  to 
collateral,  sinking  funds,  dividend  policy,  and  further  borrowing.  The  issuing  firm  agrees 
to these  so-called  protective  covenants  in  order  to  market  its  bonds  to  investors  con-
cerned about  the  safety  of  the  bond  issue. 

SINKING  FUNDS  Bonds  call  for  the payment  of  par  value  at  the  end  of  the  bond's  life. 
This payment  constitutes  a  large  cash  commitment  for  the  issuer.  To  help  ensure  the 
commitment  does  not  create  a  cash  flow  crisis,  the  firm  agrees  to  establish  a  sinking 

fund to  spread  the  payment  burden  over  several  years.  The  fund  may  operate  in  one of 
two ways: 

1. The  firm  may  repurchase  a  fraction  of  the  outstanding  bonds  in  the  open  market 
each year. 

2. The  firm  may  purchase  a  fraction  of  outstanding  bonds  at  a  special  call  price 
associated with  the  sinking  fund  provision.  The  firm  has  an  option  to  purchase  the 
bonds at  either  the  market  price  or  the  sinking  fund  price,  whichever  is  lower.  To 
allocate the  burden  of  the  sinking  fund  call  fairly  among  bondholders,  the  bonds 
chosen for  the  call  are  selected  at  random  based  on  serial  number.2 

The sinking  fund  call  differs  from  a  conventional  bond  call  in  two  important  ways. 
First, the firm can repurchase  only  a  limited  fraction  of  the  bond  issue  at  the  sinking  fund 

- While it is uncommon, the sinking fund provision also may call for periodic payments to a trustee, with 
the payments invested so that the accumulated sum can be used for retirement of the entire issue at 
maturity. 
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TABLE  9.1 

RATING  CLASSES 

AND  MEDIAN 

FINANCIAL  RATIOS, 

1983-1985 

Rating 
Category 

Fixed-Charge 
Coverage  Ratio 

Cash  Flow  to 

Long-Term  Debt 

Return  on 

Capital  (%) 

Long-Term  Debt 

to  Capital  (%) 

AAA 7.48 3.09 25.60 8.85 

AA 4 43 1.18 22.05 18.88 

A 2.93 .75 18.03 24.46 

BBS 2.30 .46 12.10 31.54 

BB 2.04 .27 13.80 42.52 

В 1.51 .19 12.01 52.04 

CCC 0.75 .15 2.70 69.28 

subordination  clauses 

Restrictions  on  addi-

tional  lirm  borrowing  that 

stipulate  that  senior 

bondholders  will  be  paid 

first  in  the  event  of  bank-

ruptcy. 

From  Standard  &  Poor's  Debt  Rating  Guide,  1986.  Reprinted  by  permission  ot  Standard  &  Poor's  Ratings  Group. 

call price.  At  best,  some  indentures  allow  firms  to  use  a  doubling option,  which  allows 
repurchase  of double  the  required  number  of bonds  at  the sinking  fund  call price.  Second, 
the sinking  fund  call  price  generally  is  lower  than  the  call  price  established  by  other  call 
provisions  in  the  indenture.  The  sinking  fund  call  price  usually  is  set  at  the  bond's  par 
value. 

Although  sinking  funds  ostensibly  protect  bondholders  by  making  principal  repay-
ment more  likely,  they  can  hurt  the  investor.  If  interest  rates  fall  and  bond  prices  rise, 
firms will  benefit  from  the  sinking  fund  provision  that  enables  them  to  repurchase  their 
bonds  at  below-market  prices.  In these  circumstances,  the  firm's  gain  is  the bondholder's 
loss. 

One bond  issue  that  does  not  require  a  sinking  fund  is a  serial bond  issue.  In  a  serial 
bond issue,  the  firm  sells  bonds  with  staggered  maturity  dates.  As  bonds  mature 
sequentially,  the  principal  repayment  burden  for  the  firm  is  spread  over  time  just  as  it is 
with a  sinking  fund.  Serial  bonds  do  not  include  call  provisions. 

SUBORDINATION  OF  FURTHER  DEBT  One  of  the  factors  determining  bond  safety  is 
total outstanding  debt  of  the  issuer.  If  you  bought  a  bond  today,  you  would  be  under-
standably  distressed  to  see  the  firm  tripling  its  outstanding  debt  tomorrow.  Your  bond 
would be  of  lower  quality  than  it  appeared  when  you  bought  it.  To  prevent  firms  from 
harming  bondholders  in  this  manner,  subordination  clauses  restrict  the  amount  of 
additional  borrowing.  Additional  debt  might  be  required  to  be  subordinated  in  priority  to 
existing  debt;  that  is,  in  the  event  of  bankruptcy,  subordinated  or  junior debtholders  will 
not be  paid  unless  and  until  the  prior  senior  debt  is  fully  paid  off.  For  this  reason, 
subordination  is  sometimes  called  a  "me-first  rule,"  meaning  the  senior  (earlier)  bond-
holders  are  to  be  paid  first  in  the  event  of  bankruptcy. 

DIVIDEND  RESTRICTIONS  Covenants  also  limit  firms  in  the  amount  of  dividends  they 
are allowed  to  pay.  These  limitations  protect  the  bondholders  because  they  force  the firm 
to retain  assets  rather  than  paying  them  out  to  stockholders.  A  typical  restriction 
disallows  payments  of  dividends  if  cumulative  dividends  paid  since  the  firm's  inception 
exceed  cumulative  net  income  plus  proceeds  from  sales  of  stock. 

collateral 

A specific  asset  pledged 

against  possible  default 

on  a  bond. 

COLLATERAL  Some  bonds  are  issued  with  specific  collateral  behind  them.  Collateral 

can take  several  forms,  but it  represents  a  particular  asset  of the  firm that  the  bondholders 
receive  if  the  firm  defaults  on  the  bond.  If  the  collateral  is  property,  the  bond  is  called  a 
mortgage bond.  If  the  collateral  takes  the  form  of  other  securities  held  by  the  firm,  the 
bond is  a  collateral  trust  bond.  In  the  case  of  equipment,  the  bond  is  known  as  an 
equipment obligation  bond.  This  last  form  of collateral  is  used most  commonly  by  firms 
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FIGURE  9.4 

CALLABLE  BOND 

ISSUED  BY  IBM. 

2. International  Business  Machines  Corp.  deben-
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such as railroads,  where  the  equipment  is  fairly  standard  and  can  be  easily  sold  to  another 
firm should  the  firm  default  and  the  bondholders  acquire  the  collateral. 

Because of  the  specific  collateral  that  backs  them,  collateralized  bonds  generally  are 
considered  the  safest  variety  of  corporate  bonds.  General  debenture  bonds  by  contrast 
do not  provide  for  specific  collateral;  they  are  unsecured  bonds.  The  bondholder  relies 
solely on the  general  earning  power  of the  firm  for  the bond's  safety.  If the  firm  defaults, 
debenture  owners  become  general  creditors  of  the  firm.  Because  they  are  safer,  collat-
eralized bonds  generally  offer  lower  yields  than  general  debentures. 

Figure 9.4  shows  the  terms  of  a  bond  issued  by  IBM  as  described  in  Moody's 

Industrial Manual  The  terms  of the  bond  are  typical  and  illustrate  many  of  the  indenture 
provisions  we  have  mentioned.  The  bond  is  registered.  Although  it  was  issued  in  1979,  it 
was not  callable  until  1983.  While  the  call  price  started  at  106.35%  of  par  value,  it  falls 
gradually  until  it  reaches  par  after  1999.  Moreover,  the  bond  was  not  callable  until  1989 
if the  purpose  of  the  call  was  to  refinance  the  firm's  debt  at  a  lower  interest  rate.  These 
terms gave  bondholders  complete  call  protection  until  1983  and  partial  protection 
through 1989.  Limited  amounts  of  the  bonds,  however,  could  be  called  at  par  value 
starting in  1985.  according  to  sinking  fund  provisions.  Notice  that  the  sinking  fund  gives 
IBM the  doubling  option. 

debenture 

A bond  not  backed  by 

specific  collateral. 

9.3  BOND  PRICING 

REVIEW  OK  THE  Because  A  bond's  coupon  payments  and  principal  repayment  all  occur  months  or  years  in 
PRESENT  VALUE  the  future,  the price  an  investor  would  be  willing  to  pay  for  a  claim  to  those  payments 
RELATIONSHIP  depends  on  the  value  of  dollars  to  be  received  in  the  future  compared  to  dollars  in  hand 

today. The  present value  of  a  claim  to  a dollar  to  be  paid  in  the  future  is the  market  price 
at which  that  claim  would  sell  if  it  were  traded  in  the  securities  market. 
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We know  that  the  present  value  of  a  dollar  to  be received  in  the  future  is less  than  one 

dollar.  The  time  spent  waiting  to  receive  the  dollar  imposes  an  opportunity  cost  on  the 

investor�if  the  money  is  not  in  hand  today,  it  cannot  be  invested  to  start  generating 

income  immediately.  Denoting  the  current  market  interest  rate  by  r,  the present  value  of a 

dollar  to  be  received  n  years  from  now  is  1/(1  +  r)". 

To see  why  this  is  so,  consider  an  example  in  which  the  interest  rate  is  5%.  r  =  .05. 

According  to  the  present  value  rule,  the  value  of  $1  to  be  received  in  10  years  would  be 

1/(1.05)10  =  $.614.  A  little  over  61  cents  is  the  amount  that  would  be  paid  in  the 

marketplace  for  a  claim  to  a  payment  of  $1  in  in  10  years.  This  is  because  a  person 

investing  today  at  the  going  5%  rate  of  interest  realizes  that  only  $.614  needs  to  be  set 

aside  now  in  order  to  provide  a  final  value  of $  1 in  10  years,  as  $.614  X  1.0510  =  S1.00. 

The present  value  formula  tells  us exactly  how  much  an investor  should  be  willing  to  pay 

for a  claim  to  a  future  cash  flow.  This  value  will  be  the  current  price  of  the  claim. 

We simplify  for  now  by  assuming  there  is  one  interest  rate  that  is  appropriate  for 

discounting  cash  flows  of  any  maturity,  but  we  can  relax  this  assumption  easily.  In 

practice,  there  may  be  different  discount  rates  for  cash  flows  accruing  in  different 

periods.  For  the  time  being,  however,  we  ignore  this  refinement. 

BOND  PRICING  TO  value  a  security,  we  discount  its  expected  cash  flows  by the  appropriate  discount  rate. 

The cash  flows  from  a bond  consist  of  coupon  payments  until  the  maturity  date  plus  the 

final  payment  of  par  value.  Therefore 

Bond value  =  Present  value  of  coupons  +  present  value  of  par  value 

If we  call  the  maturity  date  T  and call  the  interest  rate  r,  the  bond  value  can be  written  as 

TJ J  1  Coupon  ,  Par  value Bond value  =  £  +  ТГТ7^  (9.l) 

The summation  sign  in  Equation  9.1  directs  us  to  add  the  present  value  of  each  coupon 
payment;  each  coupon  is  discounted  based  on  the  time  until  it  will be  paid.  The first  term 
on the  right-hand  side  of Equation  9.1  is  the present  value  of an annuity.  The  second  term 
is the  present  value  of  a  single  amount,  the  final  payment  of  the  bond's  par  value. 

EXAMPLE  9.2:  BOND  PRICING 

We discussed  earlier  an  8%  coupon,  30-year  maturity  bond  with  par  value  of  SI.000 
paying 60  semiannual  coupon  payments  of  $40  each.  Suppose  that  the  interest  rate  is 
8% annually,  or 4% per six-month period.  Then the value of the bond can be written as 

_ .  V  $40  I  $1,000 
Pnce  =  |,w  +  (9-2) 

For notational  simplicity,  we  can  write  Equation  9.2  as 

Price  =  $40  X  PA(4%,  60)  +  $1,000  X  PF(4%,  60) 

where  PA(4%,  60)  represents  the  present  value  of  an  annuity  of  SI  when  the 
interest  rate  is  4% and  the  annuity  lasts  for  60 six-month  periods,  and  PF(4%,  60)  is 
the present  value  of  a  single  payment  of  $1  to  be  received  in  60  periods. 

It is  easy  to  confirm  that  the  present  value  of  the  bond's  60  semiannual  coupon 
payments  of  $40  each  is  $904.94,  while  the  $  1,000 final  payment  of  par value  has a 
present  value  of  $95.06,  for  a  total  bond  value  of  $1.000.  You  can  perform  these 
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calculations  on  any  financial  calculator  or  use  a  set  of  present  value  tables  such  as 
those in  Appendix  С  at  the  end  of  the  text. 

In this  example,  the  coupon  rate  equals  yield  to  maturity,  and  the  bond  price 
equals par  value.  If  the  interest  rate  were  not  equal  to  the  bond's  coupon  rate,  the 
bond would  not  sell  at  par  value.  For  example,  if  the  interest  rate  were  to  rise  to 
10% (5%  per  six  months),  the  bond's  price  would  fall  by  $189.29  to  $810.71,  as 
follows 

$40 X  PA(5%,  60)  +  $1,000  X  PF(5%,  60) 

= $757.17  +  $53.54 

= $810.71 

At a  higher  interest  rate,  the  present  value  of  the  payments  to  be  received  by  the 
bondholder  is  lower.  Therefore,  the bond  price  will  fall  as market  interest  rates  rise.  This 
illustrates  a  crucial  general  rule  in  bond  valuation.  When  interest  rates  rise,  bond  prices 
must fall  because  the  present  value  of the  bond's  payments  are  obtained  by  discounting  at 
a higher  interest  rate. 

Figure 9.5  shows  the  price  of  the  30-year,  89c  coupon  bond  for  a  range  of  interest 
rates. The  negative  slope  illustrates  the  inverse  relationship  between  prices  and  yields. 
Note also  from  the figure  (and  from  Table  9.2)  that  the  shape  of  the  curve  implies  that an 
increase in  the  interest  rate  results  in  a  price  decline  that  is  smaller  than  the  price  gain 
resulting from  a decrease  of  equal  magnitude  in  the  interest  rate.  This  property  of  bond 
prices is  called  convexity  because  of  the  convex  shape  of  the  bond  price  curve.  This 
curvature  reflects  the  fact  that  progressive  increases  in  the  interest  rate  result  in  pro-
gressively smaller  reductions  in  the  bond  price.3  Therefore,  the  price  curve  becomes 
flatter  at higher  interest  rates. 

/ I  CONCEPT  2.  Calculate  the price of the bond for  a market interest  rate  of  39c  per  half  year.  Compare 
I CHECK  the  capital  gains  for  the  interest  rate  decline  to  the  losses  incurred  when  the  rate 

increases to  59c. 

FIGURE  9.5 

THE  INVERSE 

RELATIONSHIP 

BETWEEN  BOND 

PRICES  AND  YIELDS. 

3 The progressively smaller impact of interest rate increases results from the fact that at higher rates the 
bond is worth less. Therefore, an additional increase in rales operates on a smaller initial base, resulting 
in a smaller price reduction. 
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TABLE  9.2 

BOND  PRICES  AT 

DIFFERENT 

INTEREST  RATES 

(8%  COUPON  BOND, 

COUPONS  PAID 

SEMIANNUALLY) 

Time  to  Maturity 

1 year 

10  years 

20  years 

30  years 

4% 

1,038.83 

1,327.03 

1,547.11 

1,695.22 

Bond  Price  at  Given  Market  Interest  Rale 

10% 6% 8% 

1,019.13 

1,148.77 

1,231.15 

1,276.76 

1,000.00 
1,000.00 

1,000.00 

1,000.00 

981.41 

875.35 

828  41 

810.71 

12% 

963.33 

770.60 

699.07 

676.77 

Corporate  bonds  typically  are  issued  at  par  value.  This  means  the  underwriters  of  the 

bond issue  (the  firms  that market  the  bonds  to  the  public  for  the issuing  corporation)  must 

choose  a  coupon  rate  that  very  closely  approximates  market  yields.  In  a  primary  issue  of 

bonds,  the  underwriters  attempt  to  sell the  newly  issued  bonds  directly  to  their  customers. 

If the  coupon  rate  is  inadequate,  investors  will  not  pay  par  value  for  the  bonds. 

After  the  bonds  are  issued,  bondholders  may  buy  or  sell  bonds  in  secondary  markets, 

such as  the  one  operated  by  the  New  York  Stock  Exchange  or  the  over-the-counter 

market,  where  most  bonds  trade.  In  these  secondary  markets,  bond  prices  move  in 

accordance  with  market  forces.  The  bond  prices  fluctuate  inversely  with  the  market 

interest  rate. 

The inverse  relationship  between  price  and  yield  is  a  central  feature  of  fixed-income 

securities.  Interest  rate  fluctuations  represent  the  main  source  of risk  in  the  fixed-income 

market,  and  we  devote  considerable  attention  in  the  next  chapter  to  assessing  the 

sensitivity  of  bond  prices  to  market  yields.  For  now,  however,  it  is  sufficient  to highlight 

one key  factor  that  determines  that  sensitivity,  namely,  the  maturity  of  the  bond. 

A general  rule  in evaluating  bond  price  risk  is  that,  keeping  all  other  factors  the same, 

the longer  the  maturity  of  the  bond,  the  greater  the  sensitivity  of  price  to  fluctuations  in 

the interest  rate.  For  example,  consider  Table  9.2,  which  presents  the  price  of  an  8% 

coupon  bond  at  different  market  yields  and  times  to  maturity.  For  any  departure  of  the 

interest  rate  from  8%  (the  rate  at  which  the  bond  sells  at  par  value),  the  change  in  the 

bond price  is  smaller  for  shorter  times  to  maturity. 

This  makes  sense.  If  you buy  the  bond  at  par with  an 8% coupon  rate,  and market  rates 

subsequently  rise,  then  you  suffer  a loss:  you  have  tied  up  your  money  earning  8% when 

alternative  investments  offer  higher  returns.  This  is  reflected  in  a  capital  loss  on  the 

bond�a  fall  in  its  market  price.  The  longer  the  period  for  which  your  money  is  tied up, 

the greater  the  loss,  and  correspondingly  the  greater  the  drop  in  the  bond  price.  In Table 

9.2, the  row  for  one-year  maturity  bonds  shows  little  price  sensitivity�that  is,  with only 

one year's  earnings  at  stake,  changes  in  interest  rates  are  not  too  threatening.  But  for  30-

year  maturity  bonds,  interest  rate  swings  have  a  large  impact  on  bond  prices. 

This  is  why  short-term  Treasury  securities  such  as  T-bills  are  considered  to  be  the 

safest.  They  are  free  not  only  of  default  risk,  but  also  largely  of  price  risk  attributable  to 

interest  rate  volatility. 

9.4  BOND  YIELDS 

We have  noted  that  the  current  yield  of  a  bond  measures  only  the  cash  income  provided 

by the  bond  as  a  percentage  of  bond  price  and  ignores  any  prospective  capital  gains  or 

losses.  We  would  like  a measure  of rate  of return  that  accounts  for  both current  income  as 

well as  the  price  increase  or  decrease  over  the  bond's  life.  The  yield  to  maturity  is  the 

standard  measure  of  the  total  rate  of  return  of  the  bond  over  its  life.  However,  it  is  far 

from  a  perfect  measure,  and  we  will  explore  several  variations  of  this  statistic. 
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YIEI.D  TO 

MATURITY 

yield  to  maturity  (YTM) 

A measure  of  the  aver-

age  rate  of  return  that 

will  be  earned  on  a  bond 

if held  to  maturity. 

In practice,  an investor  considering  the  purchase  of  a  bond  is  not  quoted  a  promised  rate 
of return.  Instead,  the  investor  must  use  the  bond  price,  maturity  date,  and  coupon 
payments to  infer  the  return  offered  by  the  bond  over  its  life.  The  yield  to  maturity 

(YTM) is  a  measure  of  the  average  rate  of  return  that  will  be  earned  on  a  bond  if  it  is 
bought now and held until  maturity.  To calculate  the  yield  to  maturity,  we  solve  the  bond 
price equation  for  the  interest  rate  given  the  bond's  price. 

For example,  suppose  an  8%  coupon,  30-year  bond  is  selling  at  $1,276.76.  What 
average rate  of return  would  be  earned  by  an  investor  purchasing  the  bond  at  this  price? 
To answer  this  question,  we  find  the  interest  rate  at  which  the  present  value  of  the 
remaining bond  payments  equals  the  bond  price.  This  is  the  rate  that  is  consistent  with 
the observed  price  of  the  bond.  Therefore,  we  solve  for  r  in  the  following  equation 

*, r7fi7fi  _  V  S4°  +  SI.000 
$1,276.76  -  2,  (ЦГ7Ӯ  +  (1  +  R)60 

or, equivalently 

1,276.76 =  40  X  PA(r,  60)  +  1,000  X  PF(r,  60) 

These equations  have  only  one  unknown  variable,  the  interest  rate,  r.  You  can  use  a 

financial calculator  to  confirm  that the  solution  to  the  equation  is  r  =  .03,  or  3%  per  half 

year.4 This  is considered  the  bond's  yield  to  maturity,  as  the  bond  would  be  fairly  priced 

at $1,276.76  if  the  fair  market  rate  of return  on  the  bond  over  its  entire  life  were  3%  per 

half year. 

The financial  press  reports  yields  on  an  annualized  basis,  however,  and  annualizes  the 

bond's  semiannual  yield  using  simple  interest  techniques,  resulting  in  an  annual  percent-

age rate  or  APR.  Yields  annualized  using  simple  interest  are  also  called  "bond  equiva-

lent yields."  Therefore,  the  semiannual  yield  would  be  doubled  and  reported  in  the 

newspaper as  a  bond  equivalent  yield  of  6%.  The  effective  annual  yield  of  the  bond, 

however, accounts  for  compound  interest.  If one  earns  3%  interest  every  six  months,  then 

after  one year, each dollar  invested  grows  with  interest  to  S1 x  (1.03  )2 =  1.0609,  and the 

effective  annual interest  rate  on  the  bond  is  6.09%. 

The bond's  yield  to maturity  is  the internal  rate  of return  on  an  investment  in  the  bond. 

The yield to maturity  can be interpreted  as  the compound  rate  of  return  over  the  life  of the 

bond under  the  assumption  that  all  bond  coupons  can  be  reinvested  at  an  interest  rate 

equal to  the bond's  yield  to  maturity.  Yield  to  maturity  is  widely  accepted  as  a  proxy for 

average return. 

Because yield  to  maturity  is  difficult  to calculate  without  a  financial  calculator,  bond 

market participants  sometimes  use  an  approximation.  They  first  determine  average 

income per  year  by spreading  prospective  capital  gains  or  losses  over  the  remaining  life 

of the  bond.  Then  they  divide  average  income  by  the  average  price  of  the  bond  over  its 

remaining life  to obtain  an  estimate  of  average  rate  of  return.  Let  us  illustrate  using  the 

8% coupon  bond  selling  at  $1,276.76. 

EXAMPLE  9.3:  APPROXIMATE  YIELD  TO  MATURITY 

1. Average  capital gain or loss: The bond sells  for  $1,276.76  and  will  mature  to  its 

par value of $1,000  in  30  years.  Therefore 

4 Without a financial calculator, you still could solve the equation, but you would need to use a trial-and-
error approach. 
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Average  capital  _  Par  value  -  market  price 
gain (loss)  -  Remaining  maturity 

= $1,000  -  $'.276.76  =  _$9  23  per  year 

30 years 

2. Average  annual  income  =  $80  coupon  -  $9.23  annual  capital  loss  =  S70.77. 

Price +  par  value  $1,276.76  +  $1,000  С11Эв7о 
3. Average  pnce  =  =  ^  SI.ijb.jo 

. .  .  .  ,,  Average  income 
4. Approximate  yield  to  maturity  =  ——. 

Average  pnce 

$70.77 
$1,138.38 

= .0622  or  6.22% 

The actual  yield  to  maturity  for  this  bond  was  shown  to  be  6%,  while  the 
approximation  is  6.22% 

To summarize,  the  approximate  YTM  formula  is 

_ Coupon  +  (Par  value  -  Market  price)/Remaining  maturity 

(Price  +  Par  value)/2 

The  approximation  works  best  when  the  bond  is  selling  near  par  value. 

Yield  to  maturity  is  different  from  the  current  yield  of  a  bond,  which  is  the  bond's 
annual  coupon  payment  divided  by  the  bond  price.  For  example,  for  the  8%,  30-year 
bond  currently  selling  at  $1,276.76,  the  current  yield  would  be  $80/$  1,276.76  =  .0627, 
or 6.27%  per  year.  In  contrast,  recall  that  the  effective  annual  yield  to  maturity  is  6.09%. 
For  this  bond,  which  is  selling  at  a  premium  over  par  value  ($1,276  rather  than  $1,000), 
the coupon  rate  (8%)  exceeds  the  current  yield  (6.27%),  which  exceeds  the  yield  to 
maturity  (6.09%).  The  coupon  rate  exceeds  current  yield  because  the  coupon  rate  divides 
the  coupon  payments  by  par  value  ($1,000)  rather  than  by  the  bond  price  ($1,276).  In 
turn,  the  current  yield  exceeds  yield  to  maturity  because  the  yield  to  maturity  accounts 
for  the  built-in  capital  loss  on  the  bond;  the  bond  bought  today  for  $ 1,276 will  eventually 
fall  in  value  to  $1,000  at  maturity. 

/ I  CONCEPT  3.  What  will  be  the  relationship  among  coupon  rate,  current  yield,  and  yield  to  maturity 

I CHECK  for  bonds  selling  at  discounts  from  par? 

YIELD  TO  CALL  Yield  to  maturity  is  calculated  on  the  assumption  that  the  bond  will  be  held  until 
maturity.  What  if  the  bond  is  callable,  however,  and  may  be  retired  prior  to  the  maturity 
date?  How  should  we  measure  average  rate  of  return  for  bonds  subject  to  a  call 
provision? 

Figure  9.6  illustrates  the  risk  of  call  to  the  bondholder.  The  colored  line  is  the  value  at 
various  market  interest  rates  of  a  "straight"  (that  is,  noncallable)  bond  with  par  value 
$1,000,  an  8%  coupon  rate,  and  a  30-year  time  to  maturity.  If  interest  rates  fall,  the  bond 
price,  which  equals  the  present  value  of  the  promised  payments,  can  rise  substantially. 
Now  consider  a  bond  that  has  the  same  coupon  rate  and  maturity  date  but  is  callable  at 
110% of  par  value,  or  $1,100.  When  interest  rates  fall,  the  present  value  of  the  bond's 
scheduled payments  rises,  but  the  call  provision  allows  the  issuer  to  repurchase  the  bond 
at the  call  price.  If  the  call  price  is  less  than  the  present  value  of  the  scheduled  payments, 
the issuer  can  call  the  bond  at  the  expense  of  the  bondholder. 
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FIGURE  9.6 

BOND  PRICES: 

CALLABLE  AND 

STRAIGHT  DEBT. 

The black line in Figure  9.6  is the value  of the  callable  bond.  At  high  interest  rates,  the 

risk of  call  is  negligible,  and  the  values  of  the  straight  and  callable  bonds  converge.  At 

lower rates,  however,  the  values  of  the  bonds  begin  to  diverge,  with  the  difference 

reflecting  the value  of  the  firm's  option  to  reclaim  the  callable  bond  at  the  call  price.  At 

very low  rates,  the  bond  is  called,  and  its  value  is  simply  the  call  price.  $1,100. 

This analysis  suggests  that  bond  market  analysts  might  be  more  interested  in  a  bond's 

yield to  call  rather  than  yield  to  maturity  if  the  bond  is  especially  vulnerable  to  being 

called. The  yield  to  call  is  calculated  just  like  the  yield  to  maturity  except  that  the  time 

until call  replaces  time  until  maturity,  and  the  call  price  replaces  the  par  value. 

EXAMPLE  9.4:  YIELD  TO  CALL 

Suppose the 8% coupon, 30-year  maturity  bond  sells  for  $1,150  and  is  callable  in  10 

years at a call price of $1,100. Its yield to maturity and yield to  call would  be  calculated 

using the  following  inputs: 

Yield  to  Call Yield  to  Maturity 

Coupon  payment S40 S40 

Number  of  semi-annual  periods 20  periods 60  periods 

Final  payment S1.100 S1,000 

Price 51,150 S1.150 

The yield to  call  is  then 6.64%  while  yield  to  maturity  is  6.82%. 

Premium bonds  with  high  coupon  rates  are  especially  apt  to  be  called  if  interest  rates 

fall since  it  is  more  likely  that  the  present  value  of  the  bond's  scheduled  payments  will 

exceed the  call price.  The issuer  would  then  find  it profitable  to call  the  bond.  Investors  in 

premium bonds,  therefore,  are often  more  interested  in  the  bond's  yield  to  call  than  in  its 

yield to  maturity,  for  it  is  quite  possible  that  the  bond  will  be  retired  at  the  call  date. 

In fact,  the  yield  reported  for  callable  Treasury  bonds  in  the  financial  pages  of  the 

newspaper  (see  Figure  9.1)  is  the  yield  to  call  for  premium  bonds  and  the  yield  to 

maturity for  discount  bonds.  This  is  because  the  call  price  on  Treasury  issues  is  simply 

par value.  If  the  bond  is  selling  at  a  premium,  it  is  likely  that  the  Treasury  will  find  it 

advantageous  to  call  the  bond  when  it  enters  the  call  period.  If  the  bond  is  selling  at  a 

discount from  par, the Treasury  will  not  find  it  advantageous  to  exercise  its  option  to  call. 
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CONCEPT 

CHECK 

YIELD  TO 

MATURITY  AND 

DEFAULT  RISK 

/ CONCEPT 

I CHECK 

default  premium 

The  increment  to  prom-

ised  yield  that 

compensates  the  inves-

tor  for  default  risk. 

4. A  20-year  maturity  9%  coupon  bond  paying  coupons  semiannually  is  callable  in  5 

years at  a  call price  of  $1,050.  The  bond  currently  sells  at  a  yield to  maturity  of  8%. 

What is  the  yield  to  call? 

Because  corporate  bonds  are  subject  to  default  risk,  we  must  distinguish  between  the 

bond's  promised  yield  to  maturity  and  its  expected  yield.  The  promised  or  stated  yield 

will be  realized  only  if  the  firm  meets  the  obligations  of  the  bond  issue.  Therefore,  the 

stated  yield  is  the  maximum possible  yield  to  maturity  of  the  bond.  The  expected  yield  to 

maturity  must  take  into  account  the  possibility  of  a  default. 

For example,  in  August  1993,  Wang  Laboratories,  Inc.,  was  in  bankruptcy  proceed-

ings,  and its  bonds  due in 2009  were  selling  at about  35%  of par  value,  resulting  in  a yield 

to maturity  of  over  26%.  Investors  did  not  really  expect  these  bonds  to  provide  a  26% 

rate  of  return.  They  recognized  that  bondholders  were  very  unlikely  to  receive  all  the 

payments  promised  in  the  bond  contract,  and  that  the  yield  based  on  expected  cash  flows 

was far  less  than  the  yield  based  on  promised  cash  flows. 

EXAMPLE  9.5:  EXPECTED  VERSUS  PROMISED  YIELD 

Suppose a  firm issued a 9% coupon bond 20 years ago. The bond now has 10  years left 

until its maturity date  but the firm is having financial  difficulties.  Investors believe  that 

the firm will  be  able to make good on the  remaining  interest  payments,  but that  at  the 

maturity date,  the  firm  will  be  forced  into  bankruptcy,  and  bondholders  will  receive 

only 70%  of  par  value.  The  bond  is  selling  at  $750. 

Yield to  maturity  (YTM)  would  then  be  calculated  using  the  following  inputs: 

Expected  YTM Stated  YTM 

Coupon  payment $45 $45 
Number  of  semi-annual  periods 20  periods 20  periods 
Final  payment S700 $1.000 
Price $750 $750 

The yield  to  maturity  based  on  promised  payments  is  13.7%.  Based  on  the  expected 

payment of $700 at maturity, however, the yield would be only 11.6%. The stated yield 

to maturity  is  greater  than  the  yield investors  actually  expect  to  receive. 

5. What  is  the  expected  yield  to  maturity  if  the  firm  is  in  even  worse  condition  and 
investors expect  a  final  payment  of  only  $600? 

To compensate  for  the  possibility  of  default,  corporate  bonds  must  offer  a  default 

premium.  The  default  premium  is  the  difference  between  the  promised  yield  on  a 

corporate  bond  and  the  yield of an otherwise-identical  government  bond  that  is  riskless  in 

terms  of  default.  If  the  firm  remains  solvent  and  actually  pays  the  investor  all  of  the 

promised  cash  flows,  the  investor  will  realize  a  higher  yield  to  maturity  than  would  be 

realized  from  the  government  bond.  If,  however,  the  firm  goes  bankrupt,  the  corporate 

bond  is  likely  to  provide  a  lower  return  than  the  government  bond.  The  corporate  bond 

has the  potential  for  both  better  and  worse  performance  than  the  default-free  Treasury 

bond.  In  other  words,  it  is  riskier. 

The  pattern  of  default  premiums  offered  on risky  bonds  is  sometimes  called  the  risk 

structure of  interest  rates.  The  greater  the  default  risk,  the  higher  the  default  premium. 

Figure  9.7  shows  yield  to  maturity  of bonds  of different  risk classes  since  1953  and yields 

on junk  bonds  since  1984.  You  can  see  here  clear  evidence  of  default-risk  premiums  on 

promised  yields. 
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FIGURE  9.7 

YIELDS  ON  LONG-

TERM  BONDS. 

REALIZED  We  have  noted  that  yield  to  maturity  will  equal  the  rate  of return  realized  over  the  life  of 
COMPOUND  YIELD  the  bond  if  all  coupons  are  reinvested  at  an  interest  rate  equal  to  the  bond's  yield  to 
VERSUS  YIELD  TO  maturity.  Consider  for  example,  a  two-year  bond  selling  at  par  value  paying  a  10% 
MATURITY  coupon  once  a  year.  The  yield  to  maturity  is  10%.  If  the  SI00  coupon  payment  is 

reinvested  at  an  interest  rate  of  10%,  the  51,000  investment  in  the  bona  will  grow  after 
two years  to  $1,210,  as  illustrated  in  Figure  9.8.  Panel  A.  The  coupon  paid  in  the  first 
year is reinvested  and  grows  with  interest  to  a second-year  value  of  5110,  which  together 
with the  second coupon  payment  and  payment  of  par  value  in the  second  year,  results  in a 
total value  of  $1,210.  The  compound  growth  rate  of  invested  funds.  Therefore,  is 
calculated  from 

$1,000  (1  +  Realized)2  =  S1.210 

^realized =  -10  =  10% 

With a reinvestment  rate  equal  to  the 10%  yield  to  maturity,  the  realized  compound  yield 
equals yield  to  maturity. 

But what  if  the  reinvestment  rate  is  not  10%?  If  the  coupon  can  be  invested  at  more 
than 10%,  funds  will  grow  to  more  than  $1,210,  and  the  realized  compound  return  will 
exceed 10%.  If the  reinvestment  rate  is  less  than  10%,  so  will  be  the  realized  compound 
return.  Consider  the  following  example. 

EXAMPLE  9.6:  REALIZED  COMPOUND  YIELD 

If the  interest  rate  earned  on  the  first  coupon  is  less  than  10%,  the  final  value  of  the 
investment will  be  less than $1,210,  and the  realized compound  yield  will  be  less  than 
10%. Suppose  the  interest  rate  at  which  the  coupon  can  be  invested  equals  8%.  The 
following calculations  are  illustrated  in  Panel  В  of Figure  9.8. 

Future value of first coupon payment with interest earnings S100  X  1.08 =  S108 
Cash payment in second year (final coupon plus par value) SI.100 
Total value of investment with reinvested coupons S1,208 

The realized compound  yield  is  computed by  calculating  the  compound  rate  of growth 
of invested  funds,  assuming  that  all  coupon  payments  are  reinvested.  The  investor 
purchased the  bond  for  par  at  $1,000,  and  this  investment  grew  to  51,208. 

51.000  (1  +  y^Uzcd)
2
 =  SI,208 

^realized =  0991  =  9.91% 
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FIGURE  9.8 
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This  example  highlights  the  problem  with  conventional  yield  to  maturity  when 

reinvestment  rates  can  change  over  time.  However,  in  an  economy  with  future  interest 

rate  uncertainty,  the  rates  at  which  interim  coupons  will  be  reinvested  are  not yet known. 

Therefore,  while  realized  compound  yield  can  be  computed  after  the  investment  period 

ends,  it  cannot  be  computed  in  advance  without  a  forecast  of  future  reinvestment  rates. 

This  reduces  much  of  the  attraction  of  the  realized  yield  measure. 

You should  not  confuse  the  rate  of  return  on  a  bond  over  any  particular  holding  period 

with  the  bond's  yield  to  maturity.  The  yield  to  maturity  is  defined  as the  single  discount 

rate  at  which  the  present  value  of the  payments  provided  by the bond equals  its price.  The 

yield  to  maturity  is  a measure  of the  average  rate  of return  over  the bond's  life  if it is held 

until  maturity.  In  contrast,  the  holding  period  return  equals  income  earned  over  a  period 

(including  capital  gains  or  losses)  as  a  percentage  of  the  bond  price  at  the  start  of  the 

period.  The  holding  period  return  can  be  calculated  for  any holding  period  based  on  the 

income  generated  over  that  period. 

For  example,  if  a  30-year  bond  paying  an  annual  coupon  of  $80  is  purchased  for 

$1,000,  its  yield  to  maturity  is  8%.  If  the  bond  price  increases  to  $1,050  by  year  end,  its 

yield  to  maturity  will  fall  below  8%  (the  bond  is  now selling  above  par  value,  so yield to 

maturity  must  be  less  than  the  8% coupon  rate),  but the holding  period  return  for  the year 

is greater  than  8%: 

� ,  ,.  ...  $80  +  ($1,050  -  $1,000)  =  .13,  or  13% 
Holding  period  return  =  $T000 

9.5  BOND  PRICES  OVER  TIME 

As we  noted  earlier,  a  bond  will  sell  at  par  value  when  its  coupon  rate  equals  the  market 

interest  rate.  In  these  circumstances,  the  investor  receives  fair  compensation  for  the time 

YIELD  TO 

MATURITY  VERSUS 

HOLDING  PERIOD 

RETURN 
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value of money  in  the  form  of  the  recurring  interest  payments.  No  further  capital  gain  is 

necessary  to  provide  fair  compensation. 

When the  coupon  rate  is  lower  than  the  market  interest  rate,  the  coupon  payments 

alone will  not  provide  investors  as  high  a  return  as  they  could  earn  elsewhere  in  the 

market.  To  receive  a  fair  return  on  such  an  investment,  investors  also  need  to  earn  price 

appreciation  on  their  bonds.  The  bonds,  therefore,  would  have  to  sell  below  par  value  to 

provide  a  "built-in"  capital  gain  on  the  investment. 

To illustrate  this  point,  suppose  a bond  was  issued  several  years  ago  when  the  interest 

rate was  7%.  The  bond's  annual  coupon  rate  was  thus  set  at  7%.  (We  will  suppose  for 

simplicity  that  the  bond  pays  its  coupon  annually.)  Now,  with  three  years  left  in  the 

bond's  life,  the  interest  rate  is  8%  per  year.  The  bond's  fair  market  price  is  the  present 

value of  the  remaining  annual  coupons  plus  payment  of  par  value.  That  present  value  is 

$70 X  PA(8%,  3)  +  $1,000  X  PF(8%,  3)  =  $974.23 

which is  less  than  par  value. 

In another  year,  after  the  next  coupon  is  paid,  the  bond  would  sell  at 

$70 X  PA  (8%,  2)  +  $1,000  X  PF  (8%,  2)  =  $982.17 

thereby yielding  a  capital  gain  over  the  year  of  $7.94.  If  an  investor  had  purchased  the 

bond at  $974.23,  the  total  return  over  the  year  would  equal  the  coupon  payment  plus 

capital  gain,  or  $70  +  $7.94  =  $77.94.  This  represents  a  rate  of  return  of 

$77.94/$974.23,  or  8%,  exactly  the  current  rate  of  return  available  elsewhere  in  the 

market. 

/ I  CONCEPT  6.  What  will  the  bond  price  be  in  yet  another  year,  when  only  one  year  remains  until 

I CHECK  maturity?  What is  the rate of return to  an investor  who  purchases  the  bond  at  $982.17 

and sells  it  one  year  hence? 

When bond  prices  are  set  according  to  the  present  value  formula,  any  discount  from 

par value  provides  an  anticipated  capital  gain  that  will  augment  a  below-market  coupon 

rate just  sufficiently  to  provide  a  fair  total  rate  of  return.  Conversely,  if  the  coupon  rate 

exceeds  the  market  interest  rate,  the  interest  income  by itself  is  greater  than  that  available 

elsewhere  in  the  market.  Investors  will  bid  up  the  price  of  these  bonds  above  their  par 

values.  As  the  bonds  approach  maturity,  they  will  fall  in  value  because  fewer  of  these 

above-market  coupon  payments  remain.  The  resulting  capital  losses  offset  the  large 

coupon payments  so  that  the  bondholder  again  receives  only  a  fair  rate  of  return. 

Question  8  at  the  end  of  the  chapter  asks  you  to  work  through  the  case  of  the  high 

coupon bond.  Figure  9.9  traces  out  the  price  paths  of  high  and  low  coupon  bonds  (net  of 

accrued  interest)  as  time  to  maturity  approaches.  The  low  coupon  bond  enjoys  capital 

gains,  while  the  high  coupon  bond  suffers  capital  losses. 

We use  these  examples  to  show  that  each  bond  offers  investors  the  same  total  rate  of 

return.  Although  the  capital  gain  versus  income  components  differ,  the  price  of  each 

bond is  set  to  provide  competitive  rates,  as  we  should  expect  in  well-functioning  capital 

markets.  Security  returns  all  should  be  comparable  on  an  after-tax  risk-adjusted  basis.  If 

they are  not,  investors  will  try  to  sell  low-return  securities,  thereby  driving  down  the 

prices  until  the  total  return  at  the  now-lower  price  is  competitive  with  other  securities. 

Prices  should  continue  to  adjust  until  all  securities  are  fairly  priced  in  that  expected 

returns  are  appropriate  (given  necessary  risk  and  tax  adjustments). 

ZERO-COUPON 

BONDS 

Original issue  discount  bonds  are  less  common  than  coupon  bonds  issued  at  par.  These 

are bonds  that  are  issued  intentionally  with  low  coupon  rates  that  cause  the  bond  to  sell  at 
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FIGURE  9.9 
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a discount  from  par  value.  An  extreme  example  of  this  type  of  bond  is  the  zero-coupon 

bond, which  carries  no  coupons  and  must  provide  all  its  return  in  the  form  of  price 
appreciation.  Zeros  provide  only  one  cash  flow  to  their  owners,  and  that  is  on  the 
maturity  date  of  the  bond. 

U.S. Treasury  bills  are  examples  of  short-term  zero-coupon  instruments.  The  Treasury 
issues  or  sells  a  bill  for  some amount  less  than  $10,000,  agreeing  to  repay  $10,000  at the 
bill's  maturity.  All  of  the  investor's  return  comes  in  the  form  of price  appreciation  over 
time. 

Longer-term  zero-coupon  bonds  are  commonly  created  synthetically.  Several  invest-
ment banking  firms  buy coupon-paying  Treasury  bonds  and sell  rights  to single payments 
backed  by  the  bonds.  These  bonds  are  said  to  be  stripped  of  coupons,  and  so  are  called 
Treasury  strips.  See  Figure  9.1 to see the listing  of these  bonds  in the Wall  Street Journal. 

They  often  have  colorful  names  such  as  CATS  (certificates  of  accrual  on  Treasury 
securities,  issued  by  Salomon  Brothers)  or  TIGRs  (Treasury  investment  growth  receipts, 
issued by  Merrill  Lynch).  The  single  payments  are,  in  essence,  zero-coupon  bonds 
collateralized  by  the  original  Treasury  securities  and  so  are  virtually  free  of default  risk 
(see the  nearby  box). 

What  should  happen  to  prices  of  zeros  as  time  passes?  On  their  maturity  dates,  zeros 
must sell  for  par value.  Before  maturity,  however,  they  should  sell  at  discounts  from  par, 
because  of  the  time  value  of  money.  As  time  passes,  price  should  approach  par  value.  In 
fact,  if  the  interest  rate  is  constant  a  zero's  price  will  increase  at  exactly  the  rate  of 
interest. 

To illustrate  this  property,  consider  a  zero  with  30  years  until  maturity,  and  suppose 
the market  interest  rate  is  10%  per  year.  The  price  of  the  bond  today  will  be 
$1,000/(1  ЛО)30 =  $57.31.  Next  year,  with  only  29  years  until  maturity,  the  price  will  be 
$1,000/(1.10)29  =  $63.04,  a  10%  increase  over  its  previous-year  value.  Because  the  par 
value  of  the  bond  is  now  discounted  for  one  fewer  year,  its  price  has  increased  by  the 
one-year  discount  factor. 

Figure  9.10  presents  the  price  path  of  a  10-year  zero-coupon  bond  until  its  maturity 
date for  an  annual  market  interest  rate  of  10%.  The  bond  prices  rise  exponentially,  not 
linearly,  until  its  maturity. 

The tax  authorities  recognize  that  the  "built-in"  price  appreciation  on  original  issue 
discount  (OID)  bonds  such  as  zero-coupon  bonds  represents  an  implicit  interest  payment 
to the  holder  of  the  security.  The  IRS,  therefore,  calculates  a  price  appreciation  schedule 
to impute  taxable  interest  income  for  the  built-in  appreciation  during  a  tax year,  even  if 
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LYONS  AND  TIGRS,  NO  BEARS,  OH,  MY!  LYONS  AND  TIGRS,  NO  .  .  . 

Blame it all on Merrill Lynch &  Co. 
The firm's  TIGRs—Treasury  investment  growth 

receipts—were successful  enough to  spawn a  slew of 
imitators. Salomon Brothers  Inc.  soon  followed  with 
CATS, or certificates of accrual on Treasury securities. 
Now. more  than  animals  are  running  amok  on  Wall 
Street. 

How  ABOUT  A  TEST  DRIVE? 

Salomon is selling securities backed by auto loans called 
CARs, or certificates of automobile receivables. Drexel 
Burnham Lambert Inc. calls its version of the same thing 
FASTBACs, or  first  automotive short-term bonds  and 
certificates. 

One type of securities can be bought, depending on 
the firm,  as  STARS or  short-term auction-rate stock; 
DARTS or  Dutch-auction-rate transferable  securities: 
MAPS, market-auction preferred stock; AMPS, auction-
market preferred  stock;  and  CAMPS,  cumulative 
auction-market preferred stock. 

Shearson Lehman Brothers  Inc.  recently  tagged  a 
floating-rate mortgage-backed security with one of Wall 
Street's most  popular  words:  FIRSTS,  or  floating-
interest-rate short-term securities. 

Merrill Lynch,  knowing  no  boundaries,  added 
COLTS, or  continuously offered  long-term securities, 
and OPOSSMS, options  to  purchase  or  sell  specific 
mortgage-backed securities. Salomon bolstered its lineup 

with HOMES, or homeowner-mortgage Euro  securities, 
and CARDs, certificates for amortizing revolving  debts, 
backed by credit-card receivables. 

A Salomon spokeswoman gives  one  explanation for 
the practice: "Names  without acronyms  can  be  tongue-
twisting and hard to remember."  A  Merrill official  offers 
another: "It's  one-upmanship." 

Some officials  say the  trend has  gotten  out  of  hand. 
Wesley Jones,  head  of  product  development  at  First 
Boston Corp., says if an  acronym "sounds  like  an  ani-
mal. it won't  describe what you've  got." 

ZCCBs  AND SLOBs 
Likewise, by  the  time  a  name  has  been  massaged  to 
produce an acronym, it may tell little of the product. For 
example, Merrill  Lynch  offers  LYONs.  or  liquid-yield 
option notes;  these  are  really  zero-coupon  convertible 
bonds, but calling them ZCCBs wouldn't  sound nearly as 
good for  these companions of  TIGRs. 

Of course, the uncontrived names  of  some  securities 
actually form  acronyms,  but  these  rarely  make  useful 
marketing tools.  First Boston,  for  instance, once  under-
wrote an  offering  of secured-lease  obhy  viion bonds.  It 
used the full  name. 

From  the  Wall  Street  Journal.  February  18,  19K7  Reprinted  by 
permission  of  the  WALL  STREET  JOURNAL.  V  1987  Dow  Jones 
& Company.  Inc.  All  RighLs  Reserved  Worldwide. 
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the asset  is  not  sold  or  does  not  mature  until  a  future  year.  Any  additional  gains  or  losses 
that arise  from  changes  in  market  interest  rates  are  treated  as  capital  gains  or  losses  if the 
OID bond  is  sold  during  the  tax  year. 

EXAMPLE  9.7:  TAXATION  OF  OID  BONDS 

If the  interest  rate  originally  is  10%,  the  30-year  zero  would  be  issued  at  a  price  of 
$1,000/(1.10)30  =  $57.31.  The following  year,  the IRS  calculates  what  the  bond price 
would be  if the yield remains  at 10%. This is $1,000/(1  Л 0)29  =  $63.04.  Therefore,  the 
IRS imputes  interest  income  of  $63.04  -  $57.31  =  $5.73.  This  amount  is  subject  to 
tax. Notice that the imputed interest  income is based on a "constant  yield  method"  that 
ignores any  changes  in  market  interest  rates. 

If interest  rates  actually  fall,  let's  say  to  9.9%,  the  bond  price  actually  will  be 
$1,000/(1.099)29  =  $64.72.  If the bond is sold, then the difference  between $64.72  and 
$63.04 will be  treated as  capital gains  income and taxed at the capital  gains  tax rate.  If 
the bond is  not sold, then the price difference  is an unrealized capital  gain and does  not 
result in  taxes  in  that  year.  I 

9.6  THE  YIELD  CURVE 

Return  to  Figure  9.1,  and  you  will  see  that  while  yields  to  maturity  on  bonds  of  various 
maturities  are  reasonably  similar,  yields  do  differ.  Bonds  with  shorter  maturities  gener-
ally offer  lower  yields  to  maturity  than  longer-term  bonds.  The  graphical  relationship 
between  the  yield  to  maturity  and  the  term  to  maturity  is  called  the  yield  curve.  The 
relationship  is  also  called  the  term  structure  of  interest  rates  because  it relates  yields  to 
maturity  to  the term  (maturity)  of each  bond.  The  yield  curve  is  published  regularly  in the 
Walt Street  Journal;  three  such  sets  of  curves  are  reproduced  in  Figure  9.11.  The  yiel, 
curve  is  said  to  be  "flat"  if  yields  on  bonds  of  different  maturities  are  approximate] 
equal.  This  is  the  case  in  Figure  9.11C.  A  "rising"  yield  curve  is  illustrated  in  9.11 A. I 
which longer-term  bonds  generally  have  higher  yields.  A  "hump-shaped"  curve  is 
illustrated  in  9.1  IB, in  which  yields  first  rise  but  then  fall  as  maturity  increases.  For 
maturities  beyond  two  years,  the  curve  in  Figure  9.1  IB is  "inverted,"  meaning  that 
yields  tend  to  fall  with  longer  maturities.  Rising  yield  curves  are  most  commonly 
observed.  We  will  see  why  momentarily. 

Why should  bonds  of differing  maturity  offer  different  yields?  The two  most  plausible 
possibilities  have  to  do  with  expectations  of  future  rates  and  risk  premiums.  We  will 
consider  each  of  these  arguments  in  turn. 

THE Suppose  everyone  in  the  market  believes  firmly  that  while  the  current  one-year  interest 
EXPECTATIONS  rate  is  8%, the interest  rate  on one-year  bonds  next  year  will rise  to 107c. What  would  this 
THEORY  belief  imply  about  the  proper  yield  to  maturity  on  two-year  bonds  issued  today? 

Ignoring  the  effects  of compound  interest,  it  is  easy  to  see  that  an  investor  who  buys 
the one-year  bond  and  rolls  the  proceeds  into  another  one-year  bond  in  the following  year 
will earn,  on  average,  9%  per  year.  This  value  is  just  the  average  of  the  8%  earned  this 
year and  the  10%  earned  next  year. 

For investments  in  two-year  bonds  to  be  competitive  with  the  strategy  of  rolling  over 
one-year  bonds,  they  too  must  offer  an average  return  of  9%  over  the  two-year  holding 
period.  Hence,  the  yield  curve  will  be  upward  sloping;  while  one-year  bonds  offer  an 8% 
yield to  maturity,  two-year  bonds  must  offer  a 9%  yield. 

yield  curve 

A graph  of  yield  to  matu-

rity  as  a  function  ct  term 

to  maturity. 

term  structure  of 

Interest  rates 

The  relationship 

between  yields  to  matu-

rity  and  terms  to  maturity 

across  bonds. 
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FIGURE  9.11 
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expectations 

hypothesis 

The  theory  that  yields  to 

maturity  are  determined 

solely  by  expectations  of 

future  short-term  interest 

rates. 

This notion  is  the  essence  of  the  expectations  hypothesis  of  the  yield  curve,  which 

asserts that the  slope  of the  yield  curve  is  attributable  to  expectations  of  changes  in  short-

term rates.  Relatively  high  yields  on  long-term  bonds  are  attributed  to  expectations  of 

future  increases  in  rates,  while  relatively  low  yields  on  long-term  bonds  (a  downward-

sloping or  inverted  yield  curve)  are  attributed  to  expectations  of  falling  short-term  rates. 

While many  factors  can  influence  expectations  of  future  rates,  one  of  the  most 

important  is  inflation.  Increases  in  expected  inflation,  for  example,  increase  expected 

future  nominal  interest  rates  and  can  result  in  a  rising  yield  curve.  For  this  reason,  some 

investors  view  the  yield  curve  as  a  means  to  infer  the  market  consensus  prognosis  for 

future  inflation. 
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forward  rate 

The  inferred  short-term 

rate  of  interest  for  a 
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over  short-term  bends. 

One of  the  implications  of  the  expectations  hypothesis  is  that  expected  holding-period 

returns  on  bonds  of  all  maturities  ought  to  be  about  equal.  Even  if  the  yield  curve  is 

upward  sloping  (so  that  two-year  bonds  offer  higher  yields  to  maturity  than  one-year 

bonds),  this  does  not  necessarily  mean  investors  expect  higher  rates  of  return  on  the  two-

year  bonds.  As  we've  seen,  the  higher  initial  yield  to  maturity  on  the  two-year  bond  is 

necessary  to  compensate  investors  for  the  fact  that  interest  rates  next  year  will  be  even 

higher.  Over  the  two-year  period,  and  indeed  over  any  holding  period,  this  theory 

predicts  that  holding-period  returns  will  be  equalized  across  bonds  of  all  maturities. 

In fact,  advocates  of  the  expectations  hypothesis  commonly  turn  the  theory  on  its  head 

to arrive  at  an estimate  of  the  market's  expectation  of  the  future  short-term  interest  rate. 

For example,  if  one-year  bonds  offer  an 8%  return  while  two-year  bonds  have  a 9% yield 

to maturity,  then  according  to  the  expectations  hypothesis,  the  market's  expectations  of 

next year's  one-year  rate  must  be  10%.  At  this  level,  the  sequence  of  two  one-year 

investments  will  provide  a  cumulative  return  of  about  18%  (8%  followed  by 10%),  while 

the two-year  investment  also  will  return  18%  (two  years  at an average  return  of  9%).  The 

future  short  rate  that  makes  expected  returns  to  these  two  investment  strategies  equal  is 

called  the  forward  rate  of  interest. 

EXAMPLE  9.8:  FORWARD  RATES 

Suppose that  2-year  maturity  bonds  offer  yields to  maturity of  6%,  and  3-year  bonds 

have yields  of  7%.  What  is  the  forward  rate  for  the  third  year?  Ignoring  compound 

interest, we  could  compare  these  two  strategies: 

1. Buy  a  3-year  bond.  Total  return  will  be  7% per  year  X  3  years =  21%. 

2. Buy  a 2-year bond. Reinvest all proceeds in a one-year bond in the third year. Total 

return will  be  6%  per  year  X  2  years  +  Interest  rate  in  third  year. 

If the  two  strategies  are  equally  attractive,  then 

21% =  12%  +  Interest  rate  in  third  year. 

We infer  that the  forward  rate  for  the third  year  is  approximately  9%.5 
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liquidity  preference 
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on  long-term  bonds. 

liquidity  premium 

The  extra  expected 

return  demanded  by 

investors  as  compensa-

tion  for  the  lower  liquidity 

of  longer-term  bonds. 

We have  seen  that  longer-term  bonds  are  subject  to  greater  interest  rate  risk  than  short-

term bonds.  As  a  result,  investors  in  long-term  bonds  might  require  a  risk  premium  to 

compensate  them  for  tying  up  money  longer.  In  this  case,  the  yield  curve  will  be  upward 

sloping  even  in  the  absence  of any expectations  of future  increases  in rates.  The source  of 

the upward  slope  in  the  curve  is  investor  demand  for  higher  expected  returns  on  assets 

perceived  as  riskier. 

This  viewpoint  is  called  the  liquidity  preference  theory  of  the  term  structure.  Its 

name derives  from  the  fact  that  shorter-term  bonds  have  more  "liquidity"  than  longer-

term bonds,  in  the  sense  that  they  offer  greater  price  certainty  and  trade  in  more  active 

markets  with  lower  bid-ask  spreads.  The  preference  of  investors  for  greater  liquidity 

makes  them  willing  to  hold  these  shorter-term  bonds  even  if  they  do  not  offer  expected 

returns  as  high  as  those  of  longer-term  bonds. 

The risk  premium  required  to  hold  longer-term  bonds  is  called  a  liquidity  premium. 

It is  the  extra  expected  return  demanded  by  investors  as  compensation  for  the  lower 

liquidity  in  longer-term  bonds. 

3 We  say  approximately,  because  we  have  ignored  the  effect  of  compound  interest. 
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Advocates  of  the  liquidity  preference  theory  also  note  that  issuers  of  bonds  seem  to 

prefer  to  issue  long-term  bonds.  This  allows  them  to  lock  in  an  interest  rate  on  their 

borrowing  for  long  periods.  If  issuers  do  prefer  to  issue  long-term  bonds,  they  will  be 

willing to  pay  higher  yields  on  these  issues  as  a  way  of  eliminating  interest  rate  risk.  In 

sum, borrowers  demand  higher  rates  on longer-term  bonds,  and  issuers  are  willing  to  pay 

higher  rates  on  longer-term  bonds.  The  conjunction  of  these  two  preferences  means 

longer-term  bonds  typically  should  offer  higher  expected  rates  of  return  to  investors  than 

shorter-term  bonds.  These  expectations  will  show  up  in  an  upward-sloping  yield  curve. 

One application  of  this  principle  arises  in  the  practice  of  riding  the  yield  curve.  This 

strategy is  used by many  investors  in the short-term  money  market.  When  the  yield  curve 

is upward  sloping,  investors  will  increase  the  maturity  of  their  investments,  say  from  one 

month to  two  months,  in  order  to  earn  the  liquidity  premium.  A  study  by  Grieves  and 

Marcus  (1992)  shows  that  this  strategy  has  proven  to  be  effective. 

If the  liquidity  preference  theory  is  valid,  the  forward  rate  of  interest  is  not  a  good 

estimate  of  market  expectations  of  future  interest  rates.  Even  if  rates  are  expected  to 

remain unchanged,  for  example,  the  yield  curve  will  slope  upward  because  of  the 

liquidity  premium.  That  upward  slope  would  be  mistakenly  attributed  to  expectations  of 

rising rates  if  one  were  to  use  the  pure  expectations  hypothesis  to  interpret  the  yield 

curve. 

Both the  liquidity  premium  and  expectations  hypothesis  theories  of  the  term  structure 

implicitly  view  bonds  of  different  maturities  as  some  sort  of  substitute  for  each  other. 

That is,  investors  considering  holding  bonds  of  one  maturity  might  be  atirj'.ted  instead 

into holding  bonds  of another  maturity  by  the  prospect  of  earning  a  risk  pter  aim.  In this 

sense,  markets  for  bonds  of  all  maturities  are  inextricably  linked,  and  yields  on  short  and 

long bonds  are  determined  jointly  in  market  equilibrium.  Forward  rates  cannot  differ 

from expected  short  rates  by  more  than  a  fair  risk  premium,  or  investors  will  reallocate 

their fixed-income  portfolios  to  exploit  what  they  perceive  as  abnormal  profit  oppor-

tunities. 

In contrast,  the  market  segmentation  or  preferred habitat  theory  holds  that  long  and 

short maturity  bonds  are  traded  in  essentially  distinct  or  segmented  markets,  each  of 

which finds  its own equilibrium  independently.  The  activities  of long-term  borrowers  and 

lenders  determine  rates  on  long-term  bonds.  Similarly,  short-term  traders  set  short  rates 

independently  of  long-term  expectations.  The  term  structure  of  interest  rates,  in  this 

view, is  determined  by  the  equilibrium  rates  set  in  the  various  maturity  markets. 

This view  of  the  market  is  not  common  today.  Both  borrowers  and  lenders  seem  to 

compare  long  and  short  rates  as  well  as  expectations  of  future  rates  before  deciding 

whether  to  borrow  or  lend  long  or  short  term.  That  they  make  these  comparisons,  and  are 

willing to  move  into  a  particular  maturity  if  it  seems  sufficiently  profitable  to  do  so, 

indicates  that  all-maturity  bonds  compete  with  each  other  for  investors'  attention,  which 

implies  the  rate  on  a  bond  of  any  given  maturity  is  determined  with  an  eye  toward  rates 

on competing  bonds.  Markets  are  not  so  segmented  that  an  appropriate  term  premium 

cannot attract  an  investor  preferring  one  investment  horizon  to  consider  a  different  one. 

A SYNTHESIS  Of  course,  it  is  silly  to  treat  theories  of  the  term  structure  as  requiring  an  either/or  choice 

between expectations  and  risk  premiums.  Both  of  these  factors  can  influence  the  yield 

curve,  and  both  should  be  considered  in  interpreting  the  curve. 

Figure 9.12  shows  two  possible  yield  curves.  In  Figure  9.12A,  rates  are  expected  to 

rise over  time.  This  fact,  together  with  a  liquidity  premium,  makes  the  yield  curve  steeply 

upward sloping.  In Figure  9.12B.  rates  are expected  to  fall,  which  tends  to  make  the  yield 
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curve  slope  downward,  even  though  the  liquidity  premium  lends  something  of  an upward 
slope.  The  net  effect  of these  two  opposing  factors  is  a  "hump-shaped"  curve. 

These  two  examples  make  it  clear  that  the  combination  of  varying  expectations  and 
risk or  liquidity  premiums  can  result  in a wide array of yield-curve  profiles.  For example, 
an upward-sloping  curve  does  not  in  and  of  itself  imply  expectations  of  higher  future 
interest  rates,  because  the  slope  can  result  either  from  expectations  or  from  risk  pre-
miums.  A  curve  that  is  more  steeply  sloped  than  usual  might  signal  expectations  of 
higher  rates,  but  even  this  inference  is  perilous. 

Figure  9.13  shows  the  variability  of  prices  on  long-term  Treasury  bonds  over  a  20-
year  period  during  which  interest  rate  risk  fluctuated  dramatically.  So  might  we  expect 
risk premiums  on  various  maturity  bonds  to  fluctuate,  meaning  the  slope  of  the  yield 
curve  can  vary  because  of  varying  risk  as  well  as  varying  expected  future  rates. 
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FIGURE  9.14 
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Figure 9.14  presents  yield  spreads  between  short-term  and  long-term  bonds  since 
1970. The  figure  shows  that  the  yield  curve  is  generally  upward  sloping  in  that  the 
longer-term bonds  usually offer  higher yields  to  maturity,  despite  the  fact  that  rates  could 
not have  been  expected  to  increase  throughout  the  entire  period.  This  tendency  is  the 
empirical basis  for  the liquidity premium  doctrine  that  at  least  part  of  the  upward  slope in 
the yield  curve  must  be  because  of  a  risk  premium. 

SUMMARY 

• Fixed-income  securities  are  distinguished  by  their  promise  to  pay  a  fixed  or  specined 
stream of  income to  their holders. The  coupon  bond  is  a  typical  fixed-income  security. 

• Treasury  notes and bonds have original maturities  greater  than  one  year.  They  are issued at 
or near par value, with their prices quoted net of accrued  interest.  T-bonds  may be callable 
during their  last five  years of life. 

• When  bonds are subject to potential default,  the stated  yield  to  maturity  is  the  maximum 
possible yield to maturity that can be realized by  the  bondholder.  In  the  event  of  default, 
however, that  promised  yield  will  not  be  realized.  To  compensate  bond  investors  for 
default risk, bonds must offer  default premiums, that  is,  promised  yields  in  excess  of those 
offered by default-free  government securities.  If  the  firm  remains  healthy,  its  bonds will 
provide higher returns than government bonds.  Otherwise  the  returns  may  be  lower. 

• Bond  safety is often measured using financial  ratio  analysis.  Bond  indentures  are  another 
safeguard to protect the claims of bondholders.  Common  indentures  specify  sinking  fund 
requirements, collateralization  of  the  loan,  dividend  restrictions,  and  subordination  of 
future debt. 

• Callable  bonds should offer  higher promised  yields  to  maturity  to  compensate  investors 
for the fact that they will not realize full  capital gains  should  the  interest  rate  fall  and the 
bonds be called away from them at the stipulated call  price.  Bonds  often  are  issued  with a 
period of call protection. In addition, discount  bonds  selling  significantly  below  their  call 
price offer  implicit call  protection. 

• Put  bonds give the bondholder rather than the issuer  the  option  to  terminate  or  extend the 
life of the bond. 



CHAPTER  9  I  BOND  PRICES  AND  YIELDS  255 

� Convertible  bonds  may  be  exchanged,  at  the  bondholder's  discretion,  for  a  specified 

number  of  shares  of stock.  Convertible bondholders "pay"  for  this option by accepting  a 

lower  coupon  rate  on  the  security. 

� Floating-rate  bonds  pay a fixed premium over a reference short-term interest  rate.  Risk  is 

limited  because  the  rate  paid  is  tied to  current market conditions. 

� The  yield  to maturity is the single interest rate that equates the present value of a security's 

cash flows  to its  price.  Bond prices  and yields are inversely related.  For  premium  bonds, 

the coupon  rate  is greater than the current yield, which is greater than the yield to maturity. 

The order  of  these  inequalities  is  reversed for  discount bonds. 

� The  yield  to  maturity  is  often interpreted as an estimate of the average rate  of return to  an 

investor  who  purchases  a  bond and holds it until maturity. This interpretation  is  subject  to 

error,  however.  Related measures  are yield to call, realized compound yield,  and expected 

(versus  promised)  yield  to  maturity. 

� Treasury  bills  are  U.S.  government-issued zero-coupon bonds  with original  maturities  of 

up to one  year.  Prices  of zero-coupon bonds rise exponentially over  time, providing  a  rate 

of appreciation  equal  to  the interest rate. The IRS treats this price appreciation  as  imputed 

taxable  interest  income  to  the  investor. 

KEY  TERMS  bond,  226 

callable bonds,  226 
collateral, 235 
convertible bonds,  230 
coupon rate,  226 
debenture, 236 
default premium,  243 
expectations hypothesis,  250 
face value, 226 
fixed-income securities, 225 

floating-rate bonds, 230 
forward rate, 251 
indenture, 234 
investment grade bonds, 231 
liquidity preference 

theory, 251 
liquidity premium, 251 
par value, 226 
put bond, 230 

sinking fund,  234 
speculative grade or junk 

bonds, 231 
subordination clauses,  235 
term structure of interest 

rates, 249 
yield curve, 249 
yield to  maturity, 240 
zero-coupon bond,  226 

PROBLEM  SETS  1.  Which  security  has  a  higher  effective  annual  interest  rate? 

a. A  three-month  T-bill  selling  at  $97,645. 

b. A  coupon  bond  selling  at  par  and  paying  a  10%  coupon  semiannually. 

2. Treasury  bonds  paying  an  8%  coupon  rate  with  semiannual  payments  currently  sell 

at par  value.  What  coupon  rate  would  they  have  to  pay in  order  to  sell  at  par  if  they 

paid  their  coupons  annually? 

3. Two  bonds  have  identical  times  to maturity  and coupon  rates.  One  is  callable  at  105, 

the other  at  110.  Which  should  have  the  higher  yield  to  maturity?  Why? 

4. Consider  a  bond  with  a  10%  coupon and  with  yield  to  maturity  =  8%.  If  the  bond's 

YTM  remains  constant,  then  in  one  year,  will  the  bond  price  be  higher,  lower  or 

unchanged?  Why? 

5. Under  the  expectations  hypothesis,  if  the  yield  curve  is  upward  sloping,  the  market 

must  expect  an  increase  in  short-term  interest  rates.  True/false/uncertain?  Why? 

6. Under  the  liquidity  preference  theory,  if  inflation  is  expected  to  be  falling  over  the 

next  few  years,  long-term  interest  rates  will  be  higher  than  short-term  rates.  True/ 

false/uncertain?  Why? 

7. The  yield  curve  is  upward  sloping.  Can  you  conclude  that  investors  expect  short-

term  interest  rates  to  rise?  Why  or  why  not? 
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8. Consider  a  bond  paying  a  coupon  rate  of  10%  per  year  semiannually  when  the 

market interest  rate is only 4% per  half year.  The  bond  has  three  years  until  maturity. 

a. Find  the  bond's  price  today  and  six  months  from  now  after  the  next  coupon  is 

paid. 

b. What  is  the  total  rate  of  return  on  the  bond? 

9. Assume  you  have  a  one-year  investment  horizon  and  are  trying  to  choose  among 

three bonds.  All  have  the  same  degree  of  default  risk  and  mature  in  10  years.  The 

first is  a  zero-coupon  bond  that  pays  $1,000  at  maturity.  The  second  has  an  8% 

coupon rate  and pays  the $80 coupon  once  per  year.  The  third  has  a  10%  coupon  rate 

and pays  the  $100  coupon  once  per  year. 

a. If  all  three  bonds  are  now  priced  to  yield  8%  to  maturity,  what  are  their 

prices? 

b. If  you  expect  their  yields  to  maturity  to  be  8%  at  the  beginning  of  next  year, 

what will  their  prices  be  then?  What  is  your  rate  of  return  on  each  bond  dur-

ing the  one-year  holding  period? 

10. A  bond with a coupon rate  of 7% makes  semiannual  coupon  payments  on  January  15 

and July 15  of each  year.  The  Wall  Street  Journal  reports  the  ask  price  for  the bond 

on January  30  at 100:02.  What  is  the  invoice  price  of  the  bond?  The  coupon  period 

has 182  days. 

11. A  bond has  a current  yield  of  9%  and  a  yield  to  maturity  of  10%.  Is  the  bond  selling 

above or  below  par  value?  Explain. 

12. Is  the  coupon  rate  of  the  bond  in  question  11  more  or  less  than  9%? 

13. A  newly  issued  20-year  maturity,  zero-coupon  bond  is  issued  with  a  yield  to 

maturity of  8% and  face  value  $1,000.  Find  the  imputed  interest  income  in  the  first, 

second, and  last  year  of  the  bond's  life. 

14. A  newly issued  10-year  maturity.  4% coupon  bond  making  annual  coupon  payments 

is sold to  the  public  at  a  price  of  S800.  What  will  be  an  investor's  taxable  income 

from the  bond  over  the  coming  year?  The  bond  will  not  be  sold  at  the  end  of  the 

year. The  bond  is  treated  as  an  original  issue  discount  bond. 

15. A  30-year  maturity,  8%  coupon  bond  paying  coupons  semiannually  is  callable  in 

five years at a call price  of $1,100.  The  bond  currently  sells  at  a  yield  to  maturity  of 

7% (3.5%  per  half  year). 

a. What  is  the  yield  to  call? 

b. What  is  the  yield  to  call  if  the  call  price  is  only  SI.050? 

c. What  is  the  yield  to  call  if  the  call  price  is  $1,100,  but  the  bond  can  be  called 

in two  years  instead  of  five  years? 

16. A  10-year  bond of  a  firm  in  severe  financial  distress  has  a  coupon  rate  of  14%  and 

sells for  $900.  The  firm  is  currently  renegotiating  the  debt,  and  it  appears  that  the 

lenders will  allow  the  firm  to  reduce  coupon  payments  on  the  bond  to  one-half  the 

originally contracted  amount.  The  firm  can  handle  these  lower  payments.  What  is 

the stated and  expected  yield  to  maturity  of  the  bonds?  The  bond  makes  its  coupon 

payments annually. 

17. A  two-year  bond with  par  value  SI.000  making  annual  coupon  payments  of  SI00  is 

priced at $ 1.000. What is  the yield  to  maturity  of  the  bond?  What  will  be  the  realized 

compound yield  to  maturity  if  the  one  year  interest  rate  next  year  turns  out  to  be (a) 

8% (b)  10%  (c)  12%? 

18. The  stated  yield  to  maturity  and  realized  compound  yield  to  maturity  of  a  (default-

free) zero-coupon bond  will  always  be  equal.  Why? 
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19. Suppose  that  today's  date  is April 15.  A bond with a 10% coupon  paid  semiannually 

every  January  15  and July  15  is listed in  the  Wall  Street Journal  as  selling  at  an ask 

price  of  101:04.  If  you  buy  the  bond  from  a dealer  today,  what  price  will  you  pay 

for  it? 

20.  Assume  two  firms  PG  and  CLX  were  concurrently  to  undertake  private  debt 

placements  with  the  following  contractual  details: 

PG CLX 

Issue  size $1  billion S100  million 

Issue  price 100 100 

Maturity 1993* 2003 

Coupon 10% 11% 

Collateral First  mortgage Unsecured 

First  call  date 1998 1995 

Call  price 111 106 

Sinking  fund�beginning nil 1993 

�amount nil $5  million/year 

� Extendable  at  Ihe  option  of tne  holder  for  an  additional  10  years  (to  2003)  with  no 
change  in  coupon  rate 

Ignoring  credit  quality,  identify  four  features  of these  issues  that  might  account  for 

the lower  coupon  on  the  PG  debt.  Explain. 

21.  A  large  forest  products  manufacturer  has  outstanding  two  Baa-rated,  $150 

million  par  amount,  intermediate-term  debt  issues: 

Floating-Rate  Notes 

Maturity 

Issue  date 

Callable  (beginning  on) 

Callable  at 

Sinking  fund 

Current  coupon 

Coupon  changes 

Rate  adjusts  to 

Range  since  issued 

Current  price 

Current  yield 

Yield  to  maturity 

Price  range  since 

issue 

1995 

6-12-85 

6-15-91 

100 
None 

10.10% 

Fixed 

73  3/8 

13.77% 

15.87% 

100-72 

1992 

9-27-84 

10-01-89 

100 

None 

9.9% 

Every  6  months 

1%  above  6-month 

T-bill  rate 

12.9%  -  8.3% 

97 

10.3% 

102-93 

Given  these  data: 

a. State  the  minimum  coupon  rate  of  interest  at  which  the  firm  could  sell  a 

fixed-rate issue  at  par  due  in  1995.  Assume  the  same  indenture  provisions  as 

the 10.10%  notes  and  disregard  any  tax  considerations. 

b. Give  two  reasons  why  the  floating-rate  notes  are  not  selling  at  par  (offering 

price). 

c. State  and  justify  whether  the  risk  of  call  is  high,  moderate,  or  low  for  the 

fixed-rate issue. 

d. Assuming  a  decline  in  interest  rates  is  anticipated,  identify  and  justify  which 

issue  would  be  most  appropriate  for  an actively  managed  bond  portfolio  where 

total  return  is  the  primary  objective. 
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e. Explain  why  yield  to  maturity  is  not  valid  for  the  floating-rate  note. 

22. You  have  the  following  information  about  a  convertible  bond  issue: 

Burroughs  Corp. 
7'A%  Due  8/1/2010 

Agency  rating  (Moody's/S&P) АЗ/А-
Conversion  ratio 12.882 
Market  price  of  convertible S102.00 
Market  price  of  common  stock S 66.00 
Dividend  per  share—common S 2.60 
Call  price  (first  call—8/1/1990) S106.00 
Estimated  floor  price S 66.50 

Using this  information,  calculate  the  following  values  and  show  calculations. 
a. Market  conversion  value. 
b. Conversion  premium  per  common  share. 
c. Current  yield—convertible. 
d. Dividend  yield—common. 

23. As  the  portfolio  manager  for  a  large  pension  fund,  you  are  offered  the  following 
bonds: 

Call Yield  to 

Coupon Maturity Price Price Maturity 

Edgar  Corp.  (new  issue) 14.00% 2002 S101  3/4 £114 13.75% 

Edgar  Corp.  (new  issue) 6.00 2002 48  1/8 103 13.60 

Assuming  you  expect  a  decline  in  interest  rates  over  the  next  three  years,  identify 

which of  the  bonds  you  would  select.  Justify  your  answer. 

24. The  yield to maturity  on  one-year  zero-coupon  bonds  is  8%.  The  yield  to  maturity  on 

two-year  zero-coupon  bonds  is  9%. 

a. What  is  the  forward  rate  of  interest  for  the  second  year? 

b. If  you  believe  in  the  expectations  hypothesis,  what  is  your  best  guess  as  to  the 

expected value  of  the  short-term  interest  rate  next  year? 

c. If  you  believe  in  the  liquidity  preference  theory,  is  your  best  guess  as  to  next 

year's  short-term  interest  rate  higher  or  lower  than  in  (b)l 

25. The  multiple-choice  problems  following  are  based  on  questions  that  appeared  in  past 

CFA examinations. 

a. Which  bond  probably  has  the  highest  credit  quality? 

(1) Sumter,  South  Carolina,  Water  and  Sewer  Revenue  Bond. 

(2) Riley  County,  Kansas,  General  Obligation  Bond. 

(3) University  of  Kansas  Medical  Center  Refunding  Revenue  Bonds  (insured 

by American  Municipal  Bond  Assurance  Corporation). 

(4) Euless,  Texas,  General  Obligation  Bond  (refunded  and  secured  by  the  U.S. 

government  in  escrow  to  maturity). 

b. The  spread  between  Treasury  and  BAA  corporate  bond  yields  widens  when: 

(1) Interest  rates  are  low. 

(2) There  is  economic  uncertainty. 

(3) There  is  a  "flight  from  quality." 

(4) All  of  the  above. 
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c. The  market  risk  of  an  AAA-rated  preferred  stock  relative  to  an  AAA-rated 

bond  is: 

(7) Lower. 

(2) Higher. 

(.3) Equal. 

(4) Unknown. 

d. A  bond  with  a  call  feature: 

(7) Is  attractive  because  the  immediate  receipt  of  principal  plus  premium  pro-

duces  a  high  return. 

(2) Is  more  apt  to  be  called  when  interest  rates  are  high  because  the  interest 

saving  will  be  greater. 

(3) Will  usually  have  a  higher  yield  than  a  similar  noncallable  bond. 

(4) None  of  the  above. 

e. The  yield  to  maturity  on  a  bond  is: 

(7) Below  the  coupon  rate  when  the  bond  sells  at  a  discount,  and  above  the 

coupon  rate  when  the  bond  sells  at  a  premium. 

(2) The  discount  rate  that  will  set  the  present  value  of  the  payments  equal  to 

the bond  price. 

(3) The  current  yield  plus  the  average  annual  capital  gain  rate. 

(4) Based  on  the  assumption  that  any  payments  received  are  reinvested  at  the 

coupon  rate. 

f.  A  particular  bond  has  a  yield  to  maturity  on  an  APR  basis  of  12.00%  but 

makes  equal  quarterly  payments.  What  is  the  effective  annual  yield  to  matu-

rity? 

(7) 11.45%. 

(2) 12.00%. 

(3) 12.55%. 

(4) 37.35%. 

g. In  which  one  of  the  following  cases  is  the  bond  selling  at  a  discount? 

(7) Coupon  rate  is  greater  than  current  yield,  which  is  greater  than  yield  to 

maturity. 

(2) Coupon  rate,  current  yield,  and  yield  to  maturity  are  all  the  same. 

(3) Coupon  rate  is  less  than  current  yield,  which  is  less  than  yield  to  maturity. 

(4) Coupon  rate  is  less  than  current  yield,  which  is  greater  than  yield  to  matu-

rity. 

h. Consider  a  five-year  bond  with  a  10%  coupon  that  has  a  present  yield  to 

maturity  of  8%.  If  interest  rates  remain  constant,  one  year  from  now  the  price 

of this  bond  will  be: 

(1) Higher. 

(2) Lower. 

(3) The  same. 

(4) Par. 

i. A  revenue  bond  is  distinguished  from  a  general  obligation  bond  in  that  reve-

nue bonds: 

(7) Are  issued  by  counties,  special  districts,  cities,  towns,  and  state-controlled 

authorities;  whereas,  general  obligation  bonds  are  only  issued  by  the  states 

themselves. 

(2) Are  typically  secured  by  limited  taxing  power;  whereas,  general  obligation 

bonds  are  secured  by  unlimited  taxing  power. 

(5) Are  issued  to  finance  specific  projects  and  are  secured  by  the  revenues  of 

the project  being  financed. 
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(4) Have  first  claim  to  any  revenue  increase  of  the  tax  authority  issuing  the 
bonds. 

j. Serial  obligation  bonds  differ  from  most  other  bonds  because: 

(1) They  are  secured  by  the  assets  and  taxing  power  of  the  issuer. 

(2) Their  par  value  is  usually  well  below  $1,000. 

(3) Their  term  to  maturity  is  usually  very  long  (30  years  or  more). 

(4) They  possess  multiple  maturity  dates. 

k. Which  one  of  the  following  is  not  an  advantage  of  convertible  bonds  for  the 

investor? 

(7) The  yield  on  the  convertible  will  typically  be  higher  than  the  yield  on  the 

underlying  common  stock. 

(2) The  convertible  bond  will  likely  participate  in  a  major  upward  move  in 

the price  of  the  underlying  common  stock. 

(3) Convertible  bonds  are  typically  secured  by  specific  assets  of  the  issuing 

company. 

(4) Investors  normally  may  convert  to  the  underlying  common  stock. 

/. The  call  feature  of a  bond  means  the: 

(/)  Investor  can  call  for  payment  on  demand. 

(2) Investor  can  only  call  if  the  firm  defaults  on  an  interest  payment. 

(3) Issuer  can  call  the  bond  issue  before  the  maturity  date. 

(4) Issuer  can  call  the  issue  during  the  first  three  years. 

m. The  annual  interest  paid  on  a  bond  relative  to  its  prevailing  market  price  is 

called its: 

(1) Promised  yield. 

(2) Yield  to  maturity. 

(5) Coupon  rate. 

(4) Current  yield. 

n. Which  of  the  following  statements  is  true? 

U) The  expectations  hypothesis  indicates  a  flat  yield  curve  if  anticipated 

future  short-term  rates  exceed  current  short-term  rates. 

(2) The  basic  conclusion  of  the  expectations  hypothesis  is  that  the  long-term 

rate is  equal  to  the  anticipated  short-term  rate. 

(3) The  liquidity  hypothesis  indicates  that,  all  other  things  being  equal,  longer 

maturities will  have  lower  yields. 

(4) The  segmentation  hypothesis  contends  that  borrowers  and  lenders  are  con-

strained to  particular  segments  of  the  yield  curve. 

o. Which  theory  explains  the  shape  of  the  yield  curve  by  considering  the  relative 

demands for  various  maturities? 

(/)  Relative  strength  theory. 

(2) Segmentation  theory. 

(5) Unbiased  expectations  theory. 

(4) Liquidity  premium  theory. 

The callable bond will sell at the lower price.  Investors  will  not  be  willing  to  pay as much 

if they know that the firm retains a valuable option  to  reclaim  the  bond  for  the call price if 

interest rates  fall. 

At a  semiannual interest  rate  of 3%,  the  bond  is  worth  $40  x  PA(3%,  60)  +  $1,000  x 

PF(3%, 60)  =  $1,276.75,  which  results  in  a  capital  gain  of  $276.75.  This  exceeds  the 

capital loss of $189.29 ($1,000 -  $810.71)  when  the  interest  rate  increased  to  5 percent. 

SOLUTIONS  TO  I. 

CONCEPT 

CHECKS 

2. 
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3. Yield  to  maturity  exceeds  current  yield,  which exceeds coupon rate.  Take as an example 
the 8%  coupon  bond  with a yield to maturity of 10% per year (5% per half year). Its price 
is $810.71,  and therefore  its current yield is 80/810.77 =  .0987,  or 9.87%, which is higher 
than the  coupon  rate  but  lower  than the  yield to  maturity. 

4. The  current  price  of  the  bond  can  be  derived  from  the yield  to  maturity.  Using  your 
calculator,  set:  n  =  40  (semiannual  periods);  payment =  $45  per period; Future value  = 
$1,000;  interest  rate  =  4%  per  semiannual period. Calculate present value  as  $1,098.96. 
Now we  can  calculate  yield  to  call.  The  time  to  call  is  five  years,  or  10  semiannual 
periods.  The  price  at which the bond will be called is $1,050. To find yield to call, we set: 
n =  10  (semiannual  periods);  payment =  $45  per period; Future value =  $1,050;  present 
value =  $1,098.96.  Calculate  yield  to  call as  3.72%. 

5. The  coupon  payment  is  $45.  There  are  20  semiannual periods.  The  final  payment  is 
assumed  to  be  $600.  The  present  value  of  expected cash  flows  is  $750.  The  yield  to 
maturity  is  5.42%  semiannual  or  10.8%. 

6. Price  =  $70  X  PA(8%,  1)  +  $1,000  X  PF(8%,  1)  =  $990.74 

d ,  ғ  .  .  •  .  $70  +  ($990.74  -  $982.17) Rate of  return  to  investor  =  1—cno„  '-  = .080 
$982.17 



CHAPTER 

10 
MANAGING  FIXED-INCOME 

INVESTMENTS 

AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

� Analyze  the  features  of  a  bond  that  affect  the  sensitivity  of  its  price  to  interest 

rates. 

� Compute  the  duration  of  bonds. 

� Formulate  fixed-income  immunization  strategies  for  various  «-.vestment  hori-

zons. 

� Analyze  the  choices  to  be  made  in  an  actively  managed  fixed-income  portfolio. 

� Determine  how  swaps  can  be  used  to  mitigate  interest  rate  risk. 

In this  chapter,  we  turn  to  various  strategies  that  fixed-income  portfolio  managers  can 

pursue, making  a  distinction  between  passive  and  active  strategies.  A  passive investment 

strategy takes  market  prices  of  securities  as  fairly  set.  Rather  than  attempting  to  beat  the 

market by exploiting  superior  information  or  insight,  passive  managers  act  to  maintain  an 

appropriate risk-return  balance  given  market  opportunities.  One  special  case  of  passive 

management is  an  immunization  strategy  that  attempts  to  insulate  the  portfolio  from 

interest rate  risk. 

An active  investment  strategy  attempts  to  achieve  returns  more  than  commensurate 

with risk  borne.  In  the  context  of  fixed-income  management,  this  style  of  management 

can take  two  forms.  Active  managers  either  use  interest  rate  forecasts  to  predict  move-

ments in  the  entire  fixed-income  market,  or  they  employ  some  form  of  intramarket 

analysis to identify  particular  sectors  of the  fixed-income  market  (or  particular  securities) 

that are  relatively  mispriced. 

We stan  our  discussion  with  an  analysis  of  the  sensitivity  of  bond  prices  to  interest 

rate fluctuations.  The  concept  of  duration,  which  measures  interest  rate  sensitivity,  is 

basic to  formulating  both  active  and  passive  fixed-income  strategies.  We  then  turn  to 

passive strategies  and  show  how  duration  matching  strategies  can  be  used  to  immunize 
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the holding-period  return  of  a  fixed-income  portfolio  from  interest  rate  risk.  Finally,  we 

explore  a  variety  of  active  strategies,  including  intramarket  analysis,  interest  rate  fore-

casting,  and  interest  rate  swaps. 

10.1  INTEREST  RATE  RISK 

You know  already  that  there  is  an  inverse  relationship  between  bond  prices  and  yields 

and that  interest  rates  can  fluctuate  substantially.  As  interest  rates  rise  and  fall,  bond-

holders  experience  capital  losses  and  gains.  It  is  these  gains  or  losses  that  make  fixed-

income  investments  risky,  even  if  the  coupon  and principal  payments  are  guaranteed,  as 

in the  case  of  Treasury  obligations. 

Why  do  bond  prices  respond  to  interest  rate  fluctuations?  In a  competitive  market,  all 

securities  must  offer  investors  fair  expected rates  of return. If a bond is  issued with  an  8% 

coupon  when  competitive  yields  are  8%,  then it  will sell  at  par  value.  If  the  market  rate 

rises  to  9%,  however,  who  would  purchase  an  8% coupon bond  at  par  value?  The  bond 

price  must  fall  until  its  expected  return  increases  to  the  competitive  level  of  9%. 

Conversely,  if  the  market  rate  falls  to  19c.  the  8%  coupon  on  the  bond  is  attractive 

compared  to  yields  on  alternative  investments.  Investors  eager  for  that  return  would 

respond  by  bidding  the  bond  price  above  its  par value until the  total rate  of return  falls  to 

the market  rate. 

It is  easy  to  confirm  with  numerical  examples  that  long-term  bond  prices  generally  are 

more  sensitive  to  interest  rate  movements  than those of short-term  bonds.  Consider  Table 

10.1, which  gives  bond  prices  for  8% annual coupon  bonds  at different  yields  to  maturity 

and times  to  maturity.  (For  simplicity,  we  assume  coupons  are  paid  once  a  year  rather 

than semiannually.) 

The  shortest-term  bond  falls  in  value  by  less  than  1  percent when  the  interest  rate 

increases  from  8% to  99c. The 10-year  bond falls  by 6.4% and the 20-year  bond  by  more 

than 9%.  Longer-term  bonds  are  more  sensitive  to  interest  rate  increases  because  higher 

interest  rates  have  a  greater  impact  on more  distant  future  payments.  The  one-year  bond, 

for  example,  is  so  close  to  maturity  that  the  present  value  of  the  remaining  payments  is 

hardly  affected  by  the  increase  in  the  interest  rate.  As  payments  become  more  and  more 

distant,  however,  the  effect  of discounting  at  a  higher  rate  becomes  progressively  more 

telling,  which  means  prices  are  affected  much more  by  the  increase  in  the  interest  rate. 

Let us  now  look  at  a  similar  example  using  a  zero-coupon  bond  rather  than  the  8% 

coupon  bond.  The  results  are  shown  in  Table  10.2. 

For both  maturities  beyond  one  year,  the  price  of  the  zero-coupon  bond  falls  by  a 

greater  proportional  amount  than  the  price of the 8% coupon  bond.  The  observation  that 

long-term  bonds  are  more  sensitive  to  interest  rate  movements  than  short-term  bonds 

INTEREST  RATE 

SENSITIVITY 

TABLE  10.1  Bond  s  Yield 

PRICES  OK  8%  to  Maturity  T  =  1  Year  T  =  10  Years 

ANNUAL  COUPON 

BONDS 

in  price' 

8%  1,000  1.000  1.000 

9%  990.83  935.82  908.71 

Percent  change  -0.92%  -6.42%  -9.13°/ 

� Equals  value  of  bond  al  a  9".  yield  to  maturity  minus  value  ol  bond  at  (Ihe  original)  8%  yield, 
divided  by  the  value  at  8%  yield 
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TABLE  Ю.2 

PRICES  OF 

ZERO-COUPON 

BONDS 

Bond's  Yield 
to  Maturity 

8% 
9% 

Percent  change 
in  price* 

T =  10  Years 

463.19 

422.41 

-8.80% 

T =  20  Years 

• Equals  value  ol  bond  at  a  9%  yield  to  maturity  minus  value  of  bond  at  (Ihe  original)  8%  yield, 
divided  by  the  value  at  8%  yield. 

DURATION 

suggests that in some sense a zero-coupon bond  represents  a longer-term  investment  than 
an equal-time-to-maturity  coupon  bond.  In fact,  this  insight  about  effective  maturity is  a 
useful one that  we  can make  mathematically  precise. 

To start,  note  that  the  times  to  maturity  of  the  two  bonds  in  this  example  are  not 
perfect measures  of  the  long-  or  short-term  nature  of  the  bonds.  The  8%  bond  makes 
many coupon payments,  most  of which come  years  before  the bond's  maturity  date.  Each 
payment may  be  considered  to  have  its  own  "maturity  date."  which  suggests  that  the 
effective maturity  of  the  bond  should  be  measured  as  some  sort  of  average  of  the 
maturities of all the cash flows  paid out  by the bond.  The  zero-coupon  bond,  by contrast, 
makes only one  payment  at  maturity.  Its  time  to  maturity  is  a  well-defined  concept. 

To deal  with  the  concept  of  the  "maturity"  of  a  bond  that  makes  many  payments,  we 
need a  measure of  the average  maturity  of  the  bond's  promised  cash  ftows  to serve  as a 
summary statistic  of the effective  maturity of  the bond.  This  measure  should  also  give us 
some information  on  the  sensitivity  of  a  bond  to  interest  rate  changes  because  we  have 
noted that  price  sensitivity  tends  to  increase  with  time  to  maturity. 

Juration 

A measure  ol  the  effec-

tive  maturity  of  a  bond, 

defined  as  the  weighted 

average  of  the  times 

until  each  payment,  with 

weights  proportional  to 

Ihe  present  value  ol  the 

payment. 

Frederick Macaulay  (1938)  called  the  effective  maturity  concept  the  duration  of  the 
bond; he  suggested  that  duration  be  computed  as  the  weighted  average  of  the  times  to 
each coupon  or  principal  payment  made  by  the  bond.  He  recommended  further  that the 
weight applied to  each time  to  payment  be  related  to  the  "importance"  of  that  payment 
to the  value  of  the  bond,  specifically,  that  the  weight  for  each  payment  time  be  the 
proportion of  the total value  of the  bond accounted  for  by that  payment.  This  proportion 
is just the  present  value  of  the  payment  divided  by  the  bond  price. 

"Therefore, the weight,  denoted  wt,  associated  with  the  cash  flow  made  at  time  t(CFr) 

would be 

= СҒ, Қ\ +  у)' 
' Bond  price 

where у  is  the  bond's  yield  to  maturity.  The  numerator  on  the  right-hand  side  of  this 
equation is  the present value  of the cash flow  occurring  at  time  t,  while  the  denominator 
is the value  of  all  the  payments  forthcoming  from  the  bond.  These  weights  sum  to  1.0 
because the  sum of  the  cash  flows  discounted  at  the  yield  to  maturity  equals  the  bond 
price. 

Using these  values  to  calculate  the  weighted  average  of  the  times  until  the  receipt  of 
each of  the  bond's  payments,  we  obtain  Macaulay's  formula  for  duration,  denoted  D. 

D = X 
r=l 

(10.1) 
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If we  write  out  each  term  in the summation  sign,  we can express  duration  in  the following 

equivalent  equation 

£) =  vv,  +  2ns  +  Зн'з  +  4if4  +  .  .  .  +  TwT 

S t  /  T 
time until  weight  time  until weight  of 
2nd cash  of  2nd  4th  CF  4th  CF 

flow CF 

An example  of  how  to apply  Equation  10.1  appears in Table  10.3,  where  we  derive  the 
durations  of  an  8%  coupon  and  zero-coupon  bond  each  with  three  years  to  maturity.  We 
assume  that  the  yield  to  maturity  on  each  bond  is  10%. 

The  numbers  in  column  (5)  are  the  products  of time to  payment  and  payment  weight. 
Each  of  these  products  corresponds  to  one  of  the  terms  in  Equation  10.1.  According  to 
that  equation,  we  can  calculate  the  duration  of  each  bond  by  adding  the  numbers  in 
column  (5). 

The  duration  of  the  zero-coupon  bond  is  exactly  equal  to  its  time  to  maturity,  three 
years.  This  makes  sense  for,  with only  one payment,  the average  time  until  payment  must 
be the  bond's  maturity.  The  three-year  coupon bond,  in contrast,  has  a shorter  duration  of 
2.7774  years. 

Duration  is  a  key  concept  in  fixed-income  portfolio  management  for  at  least  three 
reasons.  First,  it  is  a  simple  summary  statistic  of  the  effective  average  maturity  of  the 
portfolio.  Second,  it  turns  out  to  be  an  essential  tool  in  immunizing  portfolios  from 
interest  rate  risk.  We  will  explore  this application  in  the next section.  Third,  duration  is  a 
measure  of  the  interest  rate  sensitivity  of  a  bond portfolio,  which  we  explore  here. 

We have  already  noted  that  long-term  bonds  are  more  sensitive  to  interest  rate 
movements  than  short-term  bonds.  The  duration  measure  enables  us  to  quantify  this 
relationship.  It  turns  out  that,  when  interest  rates  change,  the  percentage  change  in  a 
bond's  price  is  proportional  to  its  duration.  Specifically,  the  proportional  change  in  a 
bond's  price  can  be  related  to  the change  in its yield to  maturity,  y, according  to  the  rule 

The  proportional  price  change  equals  the proportional  change  in (1 plus  the  bond's  yield) 
times  the  bond's  duration.  Therefore,  bond price  volatility  is  proportional  to  the  bond's 
duration,  and  duration  becomes  a  natural  measure  of  interest  rate  exposure.1  This 
relationship  is  key  to  interest  rate  risk  management. 

Practitioners  commonly  use  Equation  10.2  in  a  slightly  different  form.  They  define 
"modified  duration"  as  D*  =  £>/(1 +  y)  and  rewrite  10.2  as 

hP/P =  -D*  Ду  (10.2') 

The  percentage  change  in  bond  price  is  just  the  product  of  modified  duration  and  the 
change  in  the  bond's  yield  to  maturity.  Because  the  percentage  change  in  the  bond  price 
is proportional  to  modified  duration,  modified  duration is  a natural measure  of the  bond's 
exposure  to  interest  rate  volatility. 

1 Actually,  Equation  10.2  is  only  approximately  valid  for  large  changes  in  the  bond's  yield.  The  approx-
imation  bccomes  exact  as  one  considers  smaller,  or  localized,  changes  in  yi-ilds. 
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EXAMPLE  10.1:  DURATION  AND  INTEREST  RATE  RISK 

A bond with maturity of 30 years has a coupon rate of 8% (paid  annually)  and  a yield to 
maturity of 9%. Its price is $897.26, and its  duration is  11.37  years.  What  will  happen 
to the bond price if  the bond's  yield  to  maturity  increases  to  9.1%? 

Equation 10.2'  tells us that an increase of .1% in the bond's  yield  to  maturity  (Ay = 
.001 in decimal terms)  will  result  in  a  price  change  of 

Д P =  -  (D*  Ду)  X  P 

= -  J^X  -001  X  $897.26 

= -  $9.36 

To confirm  the  relationship  between  duration  and  the  sensitivity  of  bond  price  to 
interest rate  changes,  let's  compare  the  price  sensitivity  of  the  three-year  coupon  bond in 
Table 10.3,  which has  a duration  of 2.7774  years,  to  the  sensitivity  of  a  zero-coupon  bond 
with maturity  and duration  of 2.7774  years.  Both  should  have  equal  interest  rate  exposure 
if duration  is  a  useful  measure  of  price  sensitivity. 

The three-year  bond  sells  for  $950.263  at  the  initial  interest  rate  of  10%.  If the  bond's 
yield increases  by  1  basis  point  (1/100  of  a  percent)  to  10.01%,  it's  price  will  fall  to 
$950.0231,  a  percentage  decline  of  .0252%.  The  zero-coupon  bond  has  a  maturity  of 
2.7774 years.  At  the  initial  interest  rate  of  10%,  it  sells  at  a  price  of  $767.425 
($1,000/1.102-7774).  Its  price  falls  to  $767.2313  ($1000/1.10012-777i)  when  the  interest 
rate increases,  for  an identical  .0252%  capital  loss.  We  conclude,  therefore,  that  equal-
duration assets  are  equally  sensitive  to  interest  rate  movements. 

Incidentally,  this  example  confirms  the  validity  of  Equation  10.2.  The  equation 
predicts that  the  proportional  price  change  of  the  two  bonds  should  have  been  —2.7774 
X .0001/1.10  =  .000252,  or  .0252%,  just  as  we  found  from  direct  computation. 

/ I  CONCEPT  1.  a.  Calculate  as in Table 10.3 the price and duration  of  a two-year  maturity,  9% coupon 
I CHECK  bond  when the  market interest  rate  is  10%. 

b. Now  suppose the  interest rate  increases  to  10.05%.  Calculate  the  new  value  of the 
bond, and the  percentage  change  in  the  bond's  price. 
c. Calculate  the  percentage  change  in  the  bond's  price  predicted  by  the  duration 
formula in Equation 10.2  or 10.2'.  Compare  this  value  to  your  answer  for  (b). 

TABLE  10.3 
(1) (3) (5) 

CALCULATING  THE Time  until (2) Payment (4) Column  (1) 

DURATION  OF  Two Payment Discounted Times 

BONDS 
(In  years) Payment at  10%  (YTM) Weight» Column  (4) 

BONDS 

A.  8%  bond 1 $ 80 S 72.727 .0765 .0765 

2 80 66.116 .0690 .1392 

3 1,080 811.420 .8539 2.5617 

Sum: S950.263 1.0000 2.7774 

B.  Zero-coupon  bond 1-2 S 0 $ 0 0 0 

3 1,000 751.31 1.0 3 

Sum: S 751.31 1.0 3 

* Weight  =  Present  value  ot  each  payment  [column  (3)]  divided  by  the  bond  pnee:  S950.26  tor  bond  A  and  S751.31  for  bond  B. 
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FIGURE  10.1 

DURATION  AS  A 

FUNCTION  OF 

MATURITY. 

WHAT  The  sensitivity  of  a  bond's  price  to changes  in  market  interest  rates  is influenced  by three 

DF.TF.RMINES  key  factors:  time  to  maturity,  coupon  rate,  and  yield  to  maturity.  These  determinants  of 

DURATION? price  sensitivity  are  important  to  fixed-income  portfolio  management.  Therefore,  we 

summarize  some  of  the  important  relationships  in  the  following  five  rules.  These  rules 

are also  illustrated  in  Figure  10.1,  which  contains  plots  of  durations  of bonds  of various 

coupon  rates,  yields  to  maturity,  and  times  to  maturity. 

We have  already  established: 

Rule 1:  The  duration  of  a  zero-coupon  bond  equals  its  time  to  maturity. 

We have  also  seen that  the  three-year  coupon  bond  has  a lower  duration than the three-

year  zero  because  coupons  early  in  the  bond's  life  lower  the  bond's  weighted  average 

time until  payments.  This  illustrates  another  general  property: 

Rule 2:  Holding  time  to  maturity  and  yield  to  maturity  constant,  a  bond's  duration  and 

interest rate  sensitivity  are  higher  when  the  coupon  rate  is  lower. 

This  property  is  attributable  to  the  impact  of  early  coupons  on  the  average  maturity  of  a 

bond's  payments.  The  lower  these  coupons,  the  less  weight  these  early payments  have  on 

the weighted  average  maturity  of  all  the  bond's  payments.  Compare  the  plots  in  Figure 

10.1 of the  durations  of the  3% coupon  and  15%  coupon bonds,  each with identical  yields 

of 15%.  The  plot  of  the  duration  of  the  15%  coupon  bond  lies  below  the  corresponding 

plot for  the  3%  coupon  bond. 

Rule 3:  Holding  the  coupon  rate  constant,  a  bond's  duration  and  interest  rate  sensitivity 

generally increase  with  time  to  maturity.  Duration  always  increases  with  maturity  for  bonds 

selling at  par  or  at  a  premium  to  par. 
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This property  of  duration  is  fairly  intuitive.  What  is  surprising  is  that  duration  need  not 

always increase  with  time  to  maturity.  For  some  deep  discount  bonds,  such  as  the  3% 

coupon bond  selling  to  yield  15%  in  Figure  10.1,  duration  may  eventually  fall  with 

increases  in  maturity.  For  virtually  all  traded  bonds,  however,  it  is  safe  to  assume  that 

duration increases  with  maturity. 

Notice in  Figure  10.1  that  for  the zero-coupon  bond,  maturity  and  duration  are  equal. 

For all the  coupon  bonds,  however,  duration  increases  by  less  than  a  year  for  each  year's 

increase  in  maturity.  The  slope  of  the  duration  graph  is  less  than  one,  and  duration  is 

always less  than  maturity  for  positive-coupon  bonds. 

While long-maturity  bonds  generally  will  be  high-duration  bonds,  duration  is  a better 

measure  of  the  long-term  nature  of  the  bond  because  it  also  accounts  for  coupon 

payments.  Only  when  the  bond pays  no coupons  is  time  to  maturity  an  adequate  measure: 

then maturity  and  duration  are  equal. 

Notice also  in  Figure  10.1  that  the  two  15%  coupon  bonds  have  different  durations 

when they  sell  at  different  yields  to  maturity.  The  lower-yield  bond  has  longer  duration. 

This makes  sense,  because  at  lower  yields  the  more  distant  payments  have  relatively 

greater  present  values,  and  thereby  account  for  a  greater  share  of  the  bond's  total  value. 

Thus, in  the  weighted-average  calculation  of  duration,  the  distant  payments  receive 

greater  weights,  which  results  in  a  higher  duration  measure.  This  establishes 

Rule 4:  Holding other  factors constant,  the  duration and  interest  rate  sensitivity  of  a  coupon 

bond are  higher  when  the  bond's  yield  to  maturity  is  lower. 

Rule 4 applies  to coupon  bonds.  For  zeros,  duration  equals  time  to  maturity,  regardless  of 

the yield  to  maturity. 

Finally,  we  present  an  algebraic  rule  for  the  duration  of  a  perpetuity.  This  rule  is 

derived  from  and consistent  with  the  formula  for  duration  given  in  Equation  10.1,  but it is 

far easier  to  use  for  infinitely  lived  bonds. 

Rule 5:  The  duration  of  a  level  perpetuity  is  (I  +  y)/y.  For  example,  at  a  154c  yield,  the 

duration of  a  perpetuity  that  pays  S100  once  a  year  forever  will  equal  1.15/.15  =  7.67 

years, while  at  an  89c  yield, it  will  equal  1.08/.08  =  13.5  years. 

Rule 5  makes  it  obvious  that  maturity  and  duration  can  differ  substantially.  The  maturity 

of the  perpetuity  is  infinite,  while  the  duration  of  the  instrument  at  a  15%  yield  is  only 

7.67 years.  The  present-value-weighted  cash  flows  early  on  in  the  life  of  the  perpetuity 

dominate  the  computation  of  duration.  Notice  from  Figure  10.1  that  as  their  maturities 

become  ever  longer,  the  durations  of  the  two  coupon  bonds  with  yields  of  15%  both 

converge  to  the  duration  of  the  perpetuity  with  the  same  yield.  7.67  years. 

/ I  CONCEPT  2.  Show  that  the  duration  of  a  perpetuity  increases  as  the  interest  rate  decreases,  in 

I CHECK  accordance  with  Rule  4. 

Durations  can  vary  widely  among  traded  bonds.  Table  10.4  presents  durations  for 

several bonds  all  assumed  to  pay  annual  coupons  and  to  yield  8%  per  year.  Duration 

decreases  as  coupon  rates  increase  and  generally  increases  with  time  to  maturity. 

According  to  Table  10.4  and Equation  10.2,  if  the  interest  rate  were  to  increase  from  8% 

to 8.1%,  the  6% coupon.  20-year  bond  would  fall  in  value  by  about  1.04%  (=  11.231  X 

.1%/1.08)  while  the  10%  coupon,  one-year  bond  would  fall  by  only  0.093%  (=  1  x 

.1%/1.08).  Notice  also  from  Table  10.4  that  duration  is  independent  of  coupon  rate  only 

for the  perpetual  bond. 
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TABLE  10.4 

DURATIONS  OF 

ANNUAL  COUPON 

BONDS  (INITIAL 

BOND YIELD  =  8%) 

Years  to 
Maturity 

Coupon  Rates  (%  per  year) 

Years  to 
Maturity В 8 10 12 

1 1.000 1.000 1.000 1.000 

5 4.439 4.312 4.204 4.110 

10 7.615 7.247 6.996 6.744 

20 11.231 10.604 10.182 9.880 

Infinite  (perpetuity) 13.500 13.500 13.500 13.500 

10.2  PASSIVE  BOND  MANAGEMENT 

Immunization 

A strategy  to  make  net 

worth  unaffected  by 

interest  rate  movements. 

NET  WORTH 

IMMUNIZATION 

Passive  managers  take  bond  prices  as  fairly  set and seek to  control  only  the  risk  of  their 
fixed-income  portfolio.  Generally,  there  are two ways of viewing  this  risk,  depending  on 
the investor's  circumstances.  Some  institutions,  such  as  banks,  are  concerned  with 
protecting  the  portfolio's  current  net  worth  or  net  market  value  against  interest  rate 
fluctuations.  Newly  formulated  risk-based  capital  guidelines  for  commercial  banks  and 
thrift  institutions  require  the  setting  aside  of  additional  capital  as  a  buffer  against 
potential  losses  in  market  value  incurred  from  interest  rate  fluctuations.  The  amount  of 
capital  required  is  directly  related  to  the  losses  that  may  be  incurred  under  various 
changes  in  market  interest  rates.  Other  investors,  such  as  pension  funds,  may  have  an 
investment  goal  to  be  reached  after  a  given  number  of  years.  These  investors  are  more 
concerned  with  protecting  the  future  values  of  their  portfolios. 

What  is  common  to  the  bank and  pension  fund,  however,  is  interest  rate  risk.  The 
net worth  of  the  firm and its  ability to meet future  obligations fluctuate  with interest  rates. 
If they  adjust  the  maturity  structure  of  their  portfolios,  these  institutions  can  shed  their 
interest  rate  risk.  Immunization  and  dedication  techniques  refer  to  strategies  that 
investors  use  to  shield  their  net  worth  from  exposure  to  interest  rate  fluctuations. 

Many  banks  and  thrift  institutions  have  a  natural  mismatch  between  the  maturities  of 
assets  and  liabilities.  Liabilities  are  primarily  the  deposits  owed  to  customers,  most  of 
which  are  short-term  in  nature  and  consequently  of  low  duration.  Assets  are  comprised 
largely  of  commercial  and  consumer  loans  or  mortgages.  These  assets  are  of  longer 
duration  than  deposits,  which  means  their values  are correspondingly  more  sensitive  than 
deposits  to  interest  rate  fluctuations.  When  interest  rates  increase  unexpectedly,  banks 
can suffer  serious  decreases  in  net  worth—their  assets  fall  in  value  by  more  than  their 
liabilities. 

The  watchword  in  bank portfolio  strategy has  become  asset  and liability  management. 
Techniques  called  gap  management  limit  the  disparity  between  asset  and  liability 
durations.  Adjustable-rate  mortgages  are  one  example.  Conventional  mortgages  fall  in 
value  when  market  interest  rates  rise,  but  adjustable-rate  mortgages  do  not  because  the 
rates  they  pay  are  tied  to  an  index  of  the  current  market  rate.  Even  if  the  indexing  is 
imperfect  or  entails  lags,  indexing  greatly  diminishes  the  sensitivity  of  the  mortgage 
value  to  interest  rate  fluctuations.  On the  other side of the balance  sheet,  bank certificates 
of deposit  with  fixed  terms  to  maturity  lengthen  the  duration  of  bank  liabilities,  also 
reducing  the  duration  gap. 

In this  way,  banks  attempt  to  protect  their  overall position  by  immunizing  themselves 
against  interest  rate  movements.  As  long as  bank assets  and liabilities  are  roughly  equal 
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in size,  any change  in interest  rates  will  affect  the value  of  assets  and  liabilities  equally,  if 

their durations  are  also  equal.  Interest  rates  will  not  affect  net  worth,  in  other  words. 

Therefore,  banks,  which  typically  have  roughly  equal  assets  and  liabilities,  can  shed 

interest  rate  risk  by  equating  the  durations  of  their  assets  and  liabilities. 

TARC;ET  DATE  Pension  funds  are  different  from  banks.  They  think  more  in  terms  of  future  commitments 

IMMUNIZATION  than  current  net  worth.  Pension  funds  have  an  obligation  to  provide  workers  with  a  flow 

of income  on  retirement,  and  they  must  have  sufficient  funds  available  to  meet  such 

commitments.  As  interest  rates  fluctuate,  both  the  value  of  the  fund's  assets  and  the  rate 

at which  those  assets  generate  income  fluctuate.  The  pension  fund  manager,  therefore, 

may want  to  protect  or  "immunize"  the  fund's  future  accumulated  value  at  the  target 

date against  interest  rate  movements. 

Pension funds  are  not  alone  in  this  concern.  Any  institution  with  a  future  fixed 

obligation  might  consider  immunization  a  reasonable  risk  management  policy.  Insurance 

companies,  for  example,  also  pursue  immunization  strategies.  The  notion  of  immuniza-

tion was  introduced  by  F.  M. Redington  (1952).  an actuary  for  a life  insurance  company. 

The idea  behind  immunization  is  that  duration-matched  assets  and  liabilities  let  the  asset 

portfolio  meet  the  firm's  obligations  despite  interest  rate  movements. 

Consider,  for  example,  an  insurance  company  that  issues  a  guaranteed  investment 

contract,  or  GIC,  for  $10,000.  (GICs  are  essentially  zero-coupon  bonds  issued  by  the 

insurance  company  to  its  customers.  They  are  popular  products  for  individuals' 

retirement-saving  accounts.)  If  the GIC has  a five-year  maturity  and  a  guaranteed  interest 

rate of  8%,  the  insurance  company  is  obligated  to  pay  $10,000  x  (1  .OS)3 =  $14,693.28 

in five  years. 

Suppose that  the  insurance  company  chooses  to  fund  its  obligation  with  $10,000  of 

8% annual  coupon  bonds,  selling  at  par  value,  with  six  years  to  maturity.  As  long  as the 

market interest  rate  stays  at  8%,  the  company  has  fully  funded  the  obligation,  as  the 

present value  of  the  obligation  exactly  equals  the  value  of  the  bonds. 

Table 10.5A  shows  that  if  interest  rates  remain  at  8%,  the  accumulated  funds  from the 

bond will  grow  to  exactly  the  $14,693.28  obligation.  Over  the  five-year  period,  the  year-

end coupon  income  of $800  is reinvested  at  the prevailing  8%  market  interest  rate.  At the 

end of  the  period,  the  bonds  can  be  sold  for  $10,000:  they  still  will  sell  at  par  value 

because the  coupon  rate  still  equals  the  market  interest  rate.  Total  income  after  five  years 

from reinvested  coupons  and  the  sale  of  the  bond  is  precisely  S  14.693.28. 

If interest  rates  change,  however,  two  offsetting  influences  will  affect  the  ability  of the 

fund to grow to the targeted  value  of $14,693.28.  If  interest  rates  rise,  the  fund  will  suffer 

a capital  loss,  impairing  its  ability  to  satisfy  the  obligation.  The  bonds  will  be  worth  less 

in five  years than  if interest  rates  had  remained  at  8%.  However,  at  a  higher  interest  rate, 

reinvested  coupons  will  grow  at  a  faster  rate,  offsetting  the  capital  loss.  In  other  words, 

fixed-income  investors  face  two  offsetting  types  of  interest  rate  risk:  price  risk  and 

reinvestment rate  risk.  Increases  in  interest  rates  cause  capital  losses  but  at  the  same  time 

increase the  rate at which  reinvested  income  will  grow.  If the  portfolio  duration  is  chosen 

appropriately,  these  two  effects  will cancel  out  exactly.  When  the  portfolio  duration  is  set 

equal to  the investor's  horizon  date,  the  accumulated  value  of  the  investment  fund  at the 

horizon date  will  be  unaffected  by  interest  rate  fluctuations.  For  a  horizon  equal  to  the 

portfolio's duration,  price  risk  and reinvestment  risk  exactly  cancel  out.  The  obligation  is 

immunized. 

In the  example  we  are  discussing,  the  duration  of  the  six-year  maturity  bonds  used  to 

fund the GIC  is  five  years.  You  can  confirm  this  following  the  procedure  in  Table  10.3. 

The duration  of  the  (zero-coupon)  GIC  is  also  five  years.  Because  the  fully  funded  plan 
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TABLE  10.5 

TERMINAL  VALUE 

OF  A  BOND 

PORTFOLIO  AFTER 

5 YEARS  (ALL 

PROCEEDS 

REINVESTED) 

14,693.28 

B.  Rates  Fall  to  7% 
1 4  800  X  (1.07)"  =  1,048.64 

2 3  800  X  (1.07)3  =  980.03 

3 2  800  X  (1.07)2  =  915.92 

4 1  800  X  (1.07)'  =  856.00 

5 0  800  X  (1.07)°  =  800.00 

Sale  of  bond  0  10,800/1.07  =  10.093.46 

14.694.05 

C.  Rates  Increase  to  9% 
1 4  800  X  (1,09)4  =  1,129.27 

2 3  800  X  (1.09)3  =  1,036.02 

3 2  800  X  (1.09)2  =  950.48 
4 1  800  X  (1.09)'  =  872.00 

5 0  800  X  (1.09)°  =  800.00 
Sale  of  bond  0  10,800/1.09  =  9.908.26 

14,696.02 

Note.  The  sale  price  of  the  bond  portfolio  equals  the  poittolio's  final  payment  (S10.800)  divided  by 
1 +  r.  because  the  time  to  maturity  ot  the  bonds  will  be  one  year  at  the  time  of  sale. 

Payment  Years  Remaining  Accumulated  Value 

Number  until  Obligation  of  Invested  Payment 

A.  Rates  Remain  at  8% 
1 4  800  X  (1.08)"  =  1,088.39 

2 3  800  X  (1.08)3  =  1,007.77 

3 2  800  X  (1.08)2  =  933.12 

4 1  800  X  (1.08)'=  864.00 

5 0  800  X  (1.08)°  =  800.00 

Sale  of  bond  0  10,800/1.08  =  10,000.00 

has equal  duration  for  its  assets  and  liabilities,  the  insurance  company  should  be 
immunized  against  interest  rate  fluctuations.  To  confirm  that  this  is  the  case,  let  us  now 
investigate  whether  the  bond  can  generate  enough  income  to  pay  off  the  obligation  five 
years  from  now  regardless  of  interest  rate  movements. 

Tables  10.5B  and  С  consider  two  possible  interest  rate  scenarios:  rates  either  fall  to 
7% or  increase  to  9%.  In  both  cases,  the  annual  coupon  payments  from  the  bond  are 
reinvested  at  the  new  interest  rate,  which  is  assumed  to  change  before  the  first  coupon 
payment,  and  the  bond  is  sold  in  year  5  to  help  satisfy  the  obligation  of  the  GIC. 

Table  10.5B  shows  that  if  interest  rates  fall  to  7%,  the  total  funds  will accumulate  to 
$14,694.05,  providing  a  small  surplus  of  $.77.  If rates  increase  to  9% as  in Table  10.5C, 
the fund  accumulates  to  $14,696.02,  providing  a  small  surplus  of  $2.74. 

Several  points  are  worth  highlighting.  First,  duration  matching  balances  the difference 
between  the  accumulated  value  of  the  coupon  payments  (reinvestment  rate  risk)  and  the 
sale  value  of  the  bond  (price  risk).  That  is,  when interest  rates  fall,  the coupons  grow  less 
than in  the  base  case,  but  the  gain  on the  sale  of the  bond offsets  this. When interest  rates 
rise,  the  resale  value  of  the  bond  falls,  but the  coupons  more  than  make  up  for  this  loss 
because  they  are  reinvested  at  the  higher  rate.  Figure  10.2  illustrates  this  case.  The  solid 
curve  traces  out  the  accumulated  value  of  the  bonds  if  interest  rates  remain  at  8%.  The 
dashed  curve  shows  that  value  if  interest  rates  happen  to  increase.  The  initial  impact  is  a 
capital  loss,  but  this  loss  eventually  is  offset  by the  now-faster  growth  rate  of reinvested 
funds.  At the  five-year  horizon  date,  the two effects  just cancel,  leaving  the company  able 
to satisfy  its  obligation  with  the  accumulated  proceeds  from  the  bond. 

We can  also  analyze  immunization  in  terms  of  present  as  opposed  to  future  values. 
Figure  10.3A  shows  the  initial  balance  sheet  for  the insurance  company's  GIC  account. 
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FIGURE  10.2 

GROWTH  OF 

INVESTED  FUNDS. 

THE  SOLID  CURVE 

REPRESENTS  THE 

GROWTH  OF 

PORTFOLIO  VALUE 

AT THE  ORIGINAL 
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Accumulated  value  of  invested  funds 

Obligation 

D=  5  years 

FIGURE  10.3 

MARKET  VALUE 

BALANCE  SHEETS. 

A.  Interest  Rate  =  8% 

Assets Liabilities 

Bonds  S10.000 Obligation  $10,000 

B.  Interest  Rate  =  7% 

Assets Liabilities 

Bonds  $10,476.65 Obligation  $10,476.11 

C.  Interest  Rate  =  9% 

Assets Liabilities 

Bonds  $9,551.41 Obligation  $9.549.62 

Value  ol  bonds  =  800  PA(r.  6)  +  10.000  PF(r.6) 

14 693  28 
Value  ol  obligation  -  —  -5-  -  14.693  28  PF(r,5 

Both assets  and  the  obligation  have  market  values  of S10,000,  so  that  the  plan  is  just  fully 
funded.  Figures  10.3В  and  С  show  that  whether  the  interest  rate  increases  or  decreases, 
the value  of the  bonds  funding  the GIC and  the  present  value  of the  company's  obligation 
change  by  virtually  identical  amounts.  Regardless  of  the  interest  rate  change,  the  plan 
remains  fully  funded,  with  the  surplus  in  Figures  10.3В  and  С  just  about  zero.  The 
duration-matching  strategy  has  ensured  that  both  assets  and  liabilities  react  equally  to 
interest  rate  fluctuations. 

Figure 10.4  is  a  graph  of  the  present  values  of  the  bond  and  the  single-payment 
obligation  as  a  function  of  the  interest  rate.  At  the  current  rate  of  8%,  the  values  are 
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FIGURE  10.4 

IMMUNIZATION. 
Values  (S) 

rebalancing 

Realigning  the  propor-

tions  of  assets  in  a 

portfolio  as  needed. 

equal,  and  the  obligation  is  fully  funded  by the  bond.  Moreover,  the  two  present  value 
curves  are  tangent  at  у  =  8%.  As  interest  rates  change,  the  change  in  value  of  both  the 
asset  and  the  obligation  is  equal,  so  the  obligation  remains  fully  funded.  For  greater 
changes  in  the  interest  rate,  however,  the  present  value  curves  diverge.  This  reflects  the 
fact  that  the  fund  actually  shows  a  small  surplus  at  market  interest  rates  other  than  8%. 

Why is  there  any  surplus  in  the  fund?  After  all,  we  claimed  that  a  duration-matched 
asset  and  liability  mix  would  make  the  investor  indifferent  to  interest  rate  shifts. 
Actually,  such  a  claim  is  valid only  for  small changes  in the interest  rate,  because  as bond 
yields  change,  so  too  does  duration.  (Recall  Rule  4  for  duration.)  In  fact,  while  the 
duration  of  the  bond  in  this  example  is  equal to five  years at a yield to  maturity  of 8%,  the 
duration  rises  to 5.02  years  when the  bond yield  falls  to 7% and drops  to 4.97 years  at у = 
9%. That  is,  the  bond  and  the  obligation  were  not  duration-matched  across  the  interest 
rate  shift,  so  that  the  position  was  not  fully  immunized. 

This  example  demonstrates  the  need  for  rebalancing  immunized  portfolios.  As 
interest  rates  and  asset  durations  continually  change,  managers  must  rebalance,  that  is, 
change  the  composition  of,  the  portfolio  of  fixed-income  assets  to  realign  its  duration 
with  the  duration  of  the  obligation.  Moreover,  even  if  interest  rates  do  not  change,  asset 
durations  will  change  solely  because  of the  passage  of time.  Recall  from  Figure  10.1  that 
duration  generally  decreases  less  rapidly  than  maturity  as  time  passes,  so  even  if  an 
obligation  is  immunized  at  the  outset,  the  durations  of  the  asset  and  liability  will  fall  at 
different  rates.  Without  portfolio  rebalancing,  durations  will  become  unmatched  and  the 
goals  of immunization  will  not  be realized.  Therefore,  immunization  is  a passive  strategy 
only in  the  sense  that  it  does  not  involve  attempts  to  identify  undervalued  securities. 
Immunization  managers  still  actively  update  and  monitor  their  positions. 

EXAMPLE  10.2:  CONSTRUCTING  AN  IMMUNIZED  PORTFOLIO 

An insurance  company  must  make  a  payment of $19,487  in  seven years.  The  market 
interest rate  is  10%,  so the obligation  has  a  present value  of $10,000.  The company's 
portfolio  manager  wishes  to  fund  the  obligation using  three-year  zero  coupon bonds 
and perpetuities  paying  annual  coupons.  (We  focus  on zeros  and perpetuities  to  keep 
the algebra  simple.)  How  can  the  manager  immunize  the  obligation? 

Immunization requires  that the duration of the portfolio  of assets equal the duration 
of the  liability.  We  can  proceed  in  four  steps. 
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Step 1.  Calculate  the  duration  of  the  liability.  In  this  case,  the  liability  duration  is 

simple to compute.  It  is a single-payment  obligation  with  duration  of  seven 

years. 

Step 2.  Calculate  the  duration  of  the  asset  portfolio.  The  portfolio  duration  is  the 

weighted average  of  duration  of  each  component  asset,  with  weights  pro-

portional to  the funds  placed in  each asset.  The duration  of the  zero-coupon 

bond is  simply  its  maturity,  three  years.  The  duration  of  the  perpetuity  is 

1.10/. 10 = 11  years.  Therefore,  if the  fraction  of the  portfolio  invested  in 

the zero  is  called >v, and the  fraction  invested  in  the  perpetuity  is  (1 �  if), 

the portfolio  duration will  be 

Asset duration  =  w  X  3  years  +  (1  �  u>) X 11  years 

Step 3.  Find  the  asset  mix  that  sets  the  duration  of  assets  equal  to  the  seven-year 

duration of  liabilities.  This  requires  us  to  solve  for  iv  in  the  following 

equation 

w X  3  years  +  (1  �  n>) X 11  years  =  7  years 

This implies  that  w  = 1/2.  The manager  should  invest  half  the  portfolio  in 

the zero  and half  in  the  perpetuity.  This  will  result  in  an  asset  duration  of 

7 years. 

Step 4.  Fully  fund  the  obligation.  Since  the  obligation  has  a  present  value  of 

$10,000, and  the  fund  will  be  invested  equally  in  the  zero  and  the  per-

petuity, the  manager  must  purchase  $5,000  of  the  zero-coupon  bond  and 

$5,000 of the  perpetuity. 

Even if  a position  is  immunized,  however,  the  portfolio  manager  still  cannot  rest.  This 

is because  of  the  need  for  rebalancing  in  response  to  changes  in  interest  rates.  Moreover, 

even if  rates  do  not  change,  the  passage  of  time  also  will  affect  duration  and  require 

rebalancing.  Let  us  continue  Example  10.2  and  see  how  the  portfolio  manager  can 

maintain  an  immunized  position. 

EXAMPLE  10.3:  REBALANCING 

Suppose that  one  year  has  passed,  and  the  interest  rate  remains  at  10%.  The  portfolio 

manager of  Example  10.2  needs  to  reexamine  her  position.  Is  the  position  still  fully 

funded?  Is it  still  immunized?  If  not,  what  actions  are  required? 

First examine  funding.  The  present  value  of  the  obligation  will  have  grown  to 

$11.000, as  it  is  one year  closer  to  maturity.  The  manager's  funds  also have  grown  to 

$11,000: The  zero-coupon  bonds  have  increased  in  value  from  $5,000  to  $5,500  with 

the passage of time, while the perpetuity  has  paid its  annual $500  coupons  and remains 

worth $5,000.  Therefore,  the  obligation  is  still  fully  funded. 

The portfolio  weights  must  be  changed,  however.  The  zero-coupon  bond  now  will 

have a  duration of  two  years,  while  the  perpetuity  duration  remains  at  11  years.  The 

obligation is  now due  in  six  years.  The  weights  must  now  satisfy  the  equation 

iv X  2  +  (1  -  iv)  X  11  =  6 
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which implies  that  iv  =  5/9.  To  rebalance  the  portfolio  and  maintain  the  duration 

match,  the  manager  now must invest a  total of $11,000  X  5/9  =  $6.11  I.I 1 in  the zero-

coupon bond.  This  requires  that  the  entire  $500  coupon  payment  be  invested  in  the 

zero, with an additional $111.11  of the perpetuity sold and invested  in  the zero-coupon 

bond to  maintain  an  immunized  position. 

/ I  CONCEPT 

CHECK 

Of course,  rebalancing  of  the  portfolio  entails  transaction  costs  as assets  are  bought  or 

sold,  so  continuous  rebalancing  is  not  feasible.  In  practice,  managers  strike  some 

compromise  between  the  desire  for  perfect  immunization,  which  requires  continual 

rebalancing,  and  the  need  to  control  trading  costs,  which  dictates  less  frequent  rebalanc-

ing. 

3. What  would  be  the immunizing  weights  in the second year  if the interest rate  falls  to 

8%? 

CASH  FLOW 

MATCHING  AND 

DEDICATION 

cash  flow  matching 

Matching  cash  flows 

from  a  fixed-income 

portfolio  with  an 

obligation. 

dedication  strategy 

Refers  to  multipenod 

cash  flow  matching. 

/ I  CONCEPT 

I CHECK 

The problems  associated  with  immunization  seem  to  have  a  simple  solution.  Why  not 

simply  buy  a  zero-coupon  bond  that  provides  a  payment  in  an  amount  exactly  sufficient 

to cover  the  projected  cash  outlay?  This  is  cash  flow  matching,  which  automatically 

immunizes  a  portfolio  from  interest  rate  movements  because  the cash flow  from the bond 

and the  obligation  exactly  offset  each  other. 

Cash flow  matching  on  a  multiperiod  basis  is  referred  to  as a  dedication  strategy.  In 

this  case,  the  manager  selects  either  zero-coupon  or  coupon  bonds  that  provide  total cash 

flows  in  each  period  that  match  a  series  of  obligations.  In  1985,  for  example.  General 

Electric  purchased  $824  million  of  zero-coupon  bonds  to  finance  part of its  pension plan. 

The advantage  of  dedication  is  that  it  is  a  once-and-for-all  approach  to  eliminating 

interest  rate  risk.  Once  the  cash  flows  are matched,  there  is  no need for  rebalancing.  The 

dedicated  portfolio  provides  the  cash  necessary  to  pay the  firm's  liabilities  regardless  of 

the eventual  path  of  interest  rates. 

Cash flow  matching  is  not  widely  pursued,  however,  probably  because  of  the  con-

straints  it  imposes  on bond  selection.  Immunization/dedication  strategies  are appealing  to 

firms  that  do  not  wish  to  bet  on general  movements  in  interest  rates,  yet these  firms  may 

want  to  immunize  using  bonds  they  believe  are  undervalued.  Cash  flow  matching  places 

enough  constraints  on bond  selection  that  it  can make  it impossible  to pursue a dedication 

strategy  using  only  "underpriced"  bonds.  Firms  looking  for  underpriced  bonds 

exchange  exact  and  easy  dedication  for  the possibility  of  achieving  superior  returns  from 

their  bond  portfolios. 

Sometimes,  cash  flow  matching  is  not even possible.  To cash flow  match for  a pension 

fund  that  is  obligated  to  pay out  a perpetual  flow  of income  to  current and  future  retirees, 

the pension  fund  would  need  to  purchase  fixed-income  securities  with maturities  ranging 

up to  hundreds  of  years.  Such  securities  do  not exist,  making  exact  dedication  infeasible. 

Immunization  is  easy,  however.  If the interest  rate  is 8%, for  example, the duration of the 

pension  fund  obligation  is  1.08/.08  =  13.5  years  (see  Rule  5 above).  Therefore,  the fund 

can immunize  its  obligation  by  purchasing  zero-coupon  bonds  with  maturity  of  13.5 

years  and  a  market  value  equal  to  that  of  the  pension  liabilities. 

4. a.  Suppose  that  this  pension  fund  is  obligated  to  pay  out  $800,000  per  year  in 

perpetuity.  What  should  be  the  maturity  and  face  value of  the  zero-coupon bond  it 

purchases  to  immunize  its  obligation? 

b. Now  suppose  the  interest rate immediately increases to 8.1%. How should the fund 
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rebalance in  order to  remain immunized  against  further  interest  rate  shocks?  Ignore 
transaction costs. 

5. How  would an  increase in trading costs  affect  the attractiveness  of  dedication  versus 
immunization? 

10.3  ACTIVE  BOND  MANAGEMENT 

SOURCES  OF 

POTENTIAL 

PROFIT 

substitution  swap 

Exchange  of  one  bond 

for  a  bond  with  similar 

attributes  but  more 

attractively  priced. 

intermarket  spread 

swap 

Switching  from  one  seg-

ment  of  the  bond  market 

to  another. 

Broadly speaking,  there  are  two  sources  of  potential  value  in  active  bond  management. 

The first  is  interest  rate  forecasting;  that  is,  anticipating  movements  across  the  entire 

spectrum of the fixed-income  market.  If interest  rate  declines  are  forecast,  managers  will 

increase portfolio  duration;  if  increases  seem  likely,  they  will  shorten  duration.  The 

second source  of potential  profit  is identification  of  relative  mispricing  within  the  fixed-

income market.  An  analyst  might  believe,  for  example,  that  the  default  premium  on  one 

bond is  unnecessarily  large  and  the  bond  is  underpriced. 

These techniques  will  generate  abnormal  returns  only  if  the  analyst's  information  or 

insight is  superior to that of the market.  There  is  no way  of  profiting  from  knowledge  that 

rates are  about  to  fall  if  everyone  else  in  the  market  is  on  to  this.  In  that  case,  the 

anticipated  lower  future  rates  are  built  into  bond  prices  in  the  sense  that  long-duration 

bonds are  already  selling  at  higher  prices  that  reflect  the  anticipated  fall  in  future  short 

rates. If the analyst  does  not have information  before  the market  doe:.,  it  will  be  too late to 

act on  that  information�prices  will  have  responded  already  to  the  news.  You  know  this 

from our  discussion  of  market  efficiency. 

For now we simply repeat  that  valuable  information  is  differential  information.  And it 

is worth  noting  that  interest  rate  forecasters  have  a  notoriously  poor  track  record. 

Homer and  Leibowitz  have  developed  a  popular  taxonomy  of  active  bond  portfolio 

strategies.  They characterize  portfolio  rebalancing  activities  as  one  of  four  types  of bond 

swaps. In  the  first  two  swaps,  the  investor  typically  believes  the  yield  relationship 

between bonds  or  sectors  is  only  temporarily  out  of  alignment.  Untii  the  aberration  is 

eliminated,  gains  can be realized  on the  underpriced  bond  during  a  period  of  realignment 

called the  workout  period. 

I. The  substitution  swap  is an exchange  of one  bond  for  a nearly  identical  substitute. 

The substituted  bonds  should  be  of essentially  equal  coupon,  maturity,  quality,  call 

features,  sinking  fund  provisions,  and  so  on.  A  substitution  swap  would  be 

motivated by  a  belief  that  the  market  has  temporarily  mispriced  the  two  bonds, 

with a  discrepancy  representing  a  profit  opportunity. 

An example  of  a  substitution  swap  would  be  a  sale  of  a  20-year  maturity.  9% 

coupon Ford  Motor  Company  bond  callable  after  5 years  at  S1.050  that  is  priced to 

provide a  yield  to  maturity  of  9.05%  coupled  with  a  purchase  of  a  9%  coupon 

Chrysler  bond  with  the  same  call  provisions  and  time  to  maturity  that  yields 

9.15%. If  the  bonds  have  about  the  same  credit  rating,  there  is  no  apparent  reason 

for the  Chrysler  bonds  to  provide  a  higher  yield.  Therefore,  the  higher  yield 

actually available  in the market  makes  the Chrysler  bond  seem  relatively  attractive. 

Of course,  the equality  of credit  risk  is  an important  condition.  If  the  Chrysler  bond 

is in  fact  riskier,  then  its  higher  yield  does  not  represent  a  bargain. 

2. The  intermarket  spread  swap  is  an exchange  of  two  bonds  from  different  sectors 

of the  bond  market.  It  is  pursued  when  an  investor  believes  the  yield  spread 

between two  sectors  of  the  bond  market  is  temporarily  out  of  line. 

For example,  if  the  yield  spread  between  20-year  Treasury  bonds  and  20-year 

Baa-rated corporate  bonds  is  now 3%,  and  the  historical  spread  has  been  only  2%, 
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rate  anticipation  swap 

A switch  made  in 

response  to  forecasts  of 

interest  rate  changes. 

pure  yield  pickup  swap 

Moving  to  higher-yield 

bonds,  usually  with 

longer  maturities. 

tax  swap 

Swapping  two  similar 

bonds  to  receive  a  tax 

benefit. 

an investor  might  consider  selling  holdings  of  Treasury  bonds  and  replacing  them 

with corporates.  If  the  yield  spread  eventually  narrows,  the  Baa-rated  corporate 

bonds  will  outperform  the  Treasurys. 

Of course,  the  investor  must  consider  carefully  whether  there  is  a  good  reason 

that  the  yield  spread  seems  out  of alignment.  For  example,  the  default  premium  on 

corporate  bonds  might  have  increased  because  the  market  is  expecting  a  severe 

recession.  In  this  case,  the  wider  spread  would  not  represent  attractive  pricing  of 

corporates  relative  to Treasurys,  but would simply be an adjustment  for  a perceived 

increase  in  credit  risk. 

3. The  rate  anticipation  swap  is  an exchange of bonds with different  maturities.  It  is 

pegged  to  interest  rate  forecasting.  Investors  who  believe  rates  will  fall  will  swap 

into  bonds  of  greater  duration.  For  example,  the  investor  might  sell  a  5-year 

maturity  Treasury  bond,  replacing  it  with  a  25-year  maturity  Treasury  bond.  The 

new bond  has  the  same  lack  of  credit  risk  as  the old one,  but  has  longer  duration. 

4. The  pure  yield  pickup  swap  is  an  exchange  of  a  shorter-duration  bond  for  a 

longer-duration  bond.  This swap is pursued not in response  to perceived  mispricing 

but as  a  means  of  increasing  return  by  holding  higher-yielding,  longer-maturity 

bonds.  The  investor  is  willing  to  bear  the  interest  rate  risk  this  strategy  entails. 

Riding  the  yield  curve,  discussed  in  the previous  chapter,  is  an example  of  a  pure 

yield  pickup  strategy. 

A yield  pickup  swap  can be illustrated  using  the Treasury  bond  listings  in Table 

9.1 from  the last  chapter.  You can see from that table that a Treasury  note  maturing 

in November  1995  yields  4%, while  one maturing  in  November  2021  yields  6.4%. 

The  investor  who  swaps  the shorter-term  bond for  the longer  one will  earn  a  higher 

rate  of  return  as  long  as the yield curve does not shift  up during  the  holding  period. 

Of course  if  it  does,  the  longer-duration  bond  will  suffer  a greater  capital  loss. 

We can  add  a  fifth  swap,  called  a  tax swap  to this list.  This simply  refers  to a swap  to 

exploit  some  tax  advantage.  For  example,  an investor  may  swap  from  one bond  that  has 

decreased  in  price  to  another  similar  bond if realization  of  capital  losses  is  advantageous 

for  tax  purposes. 

Investors  and  analysts  commonly  use  this  classification  of  strategies,  if  only  implic-

itly.  Consider  these  quotations  from  the Merrill  Lynch  "Fixed-Income  Strategy"  book-

let. 

Projected returns at alternative settings of the funds rate strongly favor ownership of short-
term notes.  At almost every [projected] setting of the [federal) funds rate, returns from both 
10-year notes  and 30-year bonds would be negative. ...  In  a rising interest rate environ-
ment, where yields rise by 35 basis points for two-year notes and 25 basis points for three-
year notes,  the two-year is projected to outperform by approximately 50 basis points (page 
10). 

This  analysis  has  to  do  with  rate  anticipation,  which  follows  from  Merrill  Lynch's 

overall  macroeconomic  analysis.  Given  Merrill  Lynch's  belief  in  rising  rates,  it  recom-

mends  short  asset  durations. 

Following  this  general  analysis  comes  a  sector-oriented  intermarket  spread  analysis 

that  expresses  Merrill  Lynch's  view  that  yield  relationships  across  two  fixed-income 

submarkets  are  temporarily  out  of line.  The history of 1982-1984  leads  Merrill  Lynch  to 

believe  that  corporate  yields  will  fall  relative  to  Treasury  yields,  making  corporates 

attractive  relative  to  Treasuries: 
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Corporate/Treasury yield  ratios  are  unusually high  for  both  intermediate  and  long-term 
securities. These ratios are now [April 1986] almost as  high as  those  that  emerged late in 
1982, following a sharp drop in bond yields. The respective yield ratios  for  new-issue long-
term AA utilities and AA industrials were  1.17  and  1.13  at  the  end  of  this  past  quarter, 
compared with 1.22 and 1.15 in December 1982. By mid-1983, these  ratios  had declined to 
1.10 and 1.08. respectively. By July 1984, they had declined further,  to 1.08 and 1.05. Yield 
ratios for  intermediate corporates  display  a  similar  pattern.  This  record  suggests  that 
corporate/Treasury yield ratios are likely to  fall  in the  months  ahead  if,  as we  expect, the 
Treasury yield curve steepens (page 16). 

Finally, we  see  an  example  of  a  yield  pickup  recommendation: 

Although the slope of the corporate yield curve is 30 to 50 basis points  steeper  than that of 
the Treasury curve, it has flattened by approximately the same degree.  Thus, any steepening 
in the Treasury curve would probably spark a  similar  response  in  corporates,  hurting the 
long corporate market much more than the short and intermediate  coupons.  Consequently, 
the 2-  to 10-year maturity sector performs far  better in  the  total  return  simulations  [than 
longer-term issues]. Moreover, since this  is  the steepest  area  of  the  yield  curve,  it  offers 
investors the opportunity to capture more than 90 percent of  the yield on  long bonds while 
owning 10-year rather than 30-year maturities (page 17). 

The Merrill  Lynch  strategy  book  is  devoted  to  broad  sectors  of  the  Fixed-income 

market and  so  does  not  include  any  examples  of  substitution  swaps. 

HORIZON 

ANALYSIS 

horizon  analysis 

Forecast  of  bond  returns 

based  largely  on  a  pre-

diction  of  the  yield  curve 

at  the  end  ol  the  invest-

ment  honzon 

One form  of  interest  rate  forecasting  is  called  horizon  analysis.  The  analyst  selects a 

particular  investment  period  and  predicts  bond  yields  at  the  end  of  that  period.  Given the 

predicted yield  to  maturity  at  the  end  of  the  investment  period,  the  bond  price  can be 

calculated.  The  coupon  income  earned  over  the  period  is  then  added  to  the  predicted 

capital gain  or  loss  to  obtain  a  forecast  of  the  total  return  on  the  bond  over  the  holding 

period. 

EXAMPLE  10.4:  HORIZON  ANALYSIS 

A 20-year maturity  bond  with  a  10%  coupon  rate  (paid  annually)  currently  sells  at a 

yield to maturity of 9%. A portfolio  manager with a  two-year  horizon  needs  to  forecast 

the total return on the bond over  the coming two years.  In two  years,  the  bond  will have 

an 18-year maturity. The analyst forecasts  that two years  from  now.  18-year  bonds will 

sell at  yields to maturity of  8%,  and that coupon  payments  can  be  reinvested  in  short-

term securities  over  the  coming  two  years  at  a  rate  of  7%. 

To calculate  the  two-year  return  on  the  bond,  the  analyst  would  perform  the 

following calculations: 

1. Current  price  =  $100  X  PA(9%,  20  years)  +  S1.000  x  PF(9%,  20  years) 

= $1,091.29 

2. Forecast  price  =  $100  x  PA(8%,  18  years)  +  $1,000  x  PF(8%,  18  years) 

= $1,187.44 

3. The  future  value of reinvested  coupons  will  be  ($100  x  1.07)  +  $100  =  $207 

, �  S207  +  ($1.187.44  -  $1.091.29)  �0  SC7 4. The  two-year  return  is  ^  =  .2/8  or  i/.s'/c 

The annualized rate  of return over  the two year  period  would  then  be  (1.278)"2  -  1  = 

.13 or 13%. 
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6. What  would  be the rate of return if the manager forecasts that in two years the yield to 
maturity  on  18-year  maturity  bonds  will  be  10Vc and that  the  reinvestment  rate  for 
coupons  will  be  8  percent? 

Some  investment  styles  fall  within  the  spectrum  of  active  versus  passive  strategies.  An 
example  is  a  technique  called  contingent  immunization,  first  suggested  by  Liebowitz 
and Weinberger  (1982).  The  idea  is  to  allow  the  fixed  income  manager  to  manage  the 
portfolio  actively  unless  and until  poor  performance  endangers  the  prospect  of  achieving 
a minimum  acceptable  portfolio  return.  At  that  point,  the  portfolio  is  immunized, 
providing  a  guaranteed  rate  of return  over  the remaining portion  of the investment  period. 

To illustrate,  suppose  a  manager  with  a  two-year  horizon  is  responsible  for  a  S10 
million  portfolio.  The manager  wishes  to provide a two-year  cumulative  return  of  at  least 
10%, that  is,  the  minimum  acceptable  final  value  of  the  portfolio  is  SI  1 million.  If  the 
interest  rate  currently  is  10%,  only  $9.09  million  would  be  necessary  to  guarantee  a 
terminal  value  of  $11  million,  because  $9.09  million invested  in  an immunized  portfolio 
would  grow  after  two  years  to  $9.09  X  (1.10)2  =  $11  million.  Since  the  manager  starts 
with  $10  million,  she  can  afford  to  risk  some  losses  at  the  outset,  and  might  therefore 
start  out  with  an  active  strategy  rather  than  immediately  immunizing. 

How much  can  the  manager  risk losing?  If the interest rate at any time  is  r, and  Г  is the 
time  left  until  the  horizon  date,  the  amount  needed  to  achieve  a  terminal  value  of  SI  1 
million  is  simply  the  present  value  of $11 million,  or SI 1 million/(l  +  r)T.  A  portfolio  of 
this  size,  if  immunized,  will  grow risk-free  to $11 million by the horizon  date.  This  value 
becomes  a  trigger  point:  if  and  when  the  actual portfolio  value  dips  to  the  trigger  point, 
active  management  will  cease.  Contingent  upon  reaching  the  trigger,  an  immunization 
strategy  is  initiated. 

Figure  10.5  illustrates  two  possible  outcomes  in  a  contingent  immunization  strategy. 
In Figure  10.5,  Panel  A,  the portfolio  falls  in value and hits  the trigger  at time  l*.  At  that 
point  immunization  is  pursued,  and the portfolio  rises smoothly  to  the $11 million  value. 
In Figure  10.5,  Panel  B,  the  portfolio  does  well,  never  reaches  the  trigger  point,  and  is 
worth  more  than  $11  million  at  the  horizon  date. 

7. What  is  the trigger point if the manager has a three-year horizon, the interest rate is 8%. 
and the  minimum  acceptable  terminal value  is  $10 million? 

To demonstrate  a  reasonable  active  fixed-income  portfolio  strategy,  we  discuss  here  the 
policies  of  Sanford  Bernstein  &  Co.,  as  explained  in  a  speech  by  its  manager  of  fixed-
income  investments,  Francis  Trainer.  The company believes  big  bets  on general  market-
wide  interest  movements  are  unwise.  Instead,  it  concentrates  on  exploiting  numerous 
instances  of  perceived  relative  minor  pricing  misalignments  within  the  fixed-income 
sector.  The  firm  takes  as  a  risk benchmark  the  Lehman  Brothers  Government/Corporate 
Bond  Index,  which  includes  the  vast  majority  of publicly  traded  bonds  with  maturities 
greater  than  one  year.  Any  deviation  from  this  passive  or  neutral  position  must  be 
justified  by  active  analysis.  Bernstein  considers  a neutral portfolio  duration to  be equal  to 
that  of  the  index. 

The  firm  is  willing  to  make  only  limited  bets  on interest  rate  movements.  As  Francis 
Trainer  puts  it  in  his  speech: 

If we  set  duration of  our portfolios at a level equal to  the index and never allow them to 
vary, this  would imply  that  we  are perpetually neutral on the direction of  interest rates. 
However, as  those  of  you who  have followed our economic forecasts are aware, this  is 
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rarely ihe case. We believe the utilization of  these forecasts  will add  value  and.  therefore, 
we incorporate our economic forecast into the bond management  process  by  altering the 
durations of our portfolios. 

However, in order to prevent fixed-income performance  from  being  dominated  by  the 
accuracy of jusl a single aspect of our research effort,  we limit the  degree  to  which we are 
willing to alter our interest rate exposure. Under the vast majority  of circumstances,  we will 
not permit the duration of our portfolios to differ from that of the Shearson  Lehman  Index 
[now the Lehman Brothers Index] by more than one  year. 

The company  expends  most  of  its  effort  in exploiting  numerous  but  minor  inefficien-

cies in bond prices  that result  from  lack of attention  by  its  competitors.  Its  analysts  follow 

about 1,000  securities,  attempting  to  ""identify  specific  securities  that  are  attractive  or 
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unattractive  as  well  as  identify  trends  in  the  richness  or  cheapness  of  industries  and 

sectors."  These  two  activities  would  be  characterized  as  substitution  swaps  and  inter-

market  spread  swaps  in  the  Homer-Leibowitz  scheme. 

Sanford  Bernstein  &  Co.  realizes  that market  opportunities  will  arise,  if  at all.  only  in 

sectors  of  the  bond  market  that  present  the  least competition  from  other  analysts.  For  this 

reason,  it  tends  to  avoid  recently  issued  bonds  because  "most  of  the  attention  that  is 

focused  on  the  bond  market  is  concentrated  on  those  securities  that  have  been  recently 

issued."  Similarly,  it  tends  to  focus  on relatively  more  complicated  bond  issues  in  the 

belief  that  extensive  research  efforts  give the firm a comparative  advantage  in  that  sector. 

Finally,  the  company  does  not  take unnecessary  risks.  If there do not appear  to be enough 

seemingly  attractive  bonds,  funds  are  placed  in  Treasury  securities  as  a  "neutral" 

parking  space  until  new  opportunities  are  identified. 

To summarize  the  key  features  of  this  sort  of  strategy,  we  can  make  the  following 

observations: 

1. A  firm  like  Bernstein  has  a  respect  for  market prices.  It  believes  that  only  minor 

mispricing  usually  can  be  detected.  It  works toward  meaningful  abnormal  returns 

by combining  numerous  small  profit  opportunities,  not  by  hoping  for  success  of 

one big  bet. 

2. To  have  value,  information  cannot  be  reflected  already  in  market  prices.  A  large 

research  staff  must  focus  on market  niches  that  appear  to  be  neglected  by  others. 

3. Interest  rate  movements  are  extremely  hard  lo  predict,  and  attempts  to  time  the 

market  can  wipe  out  all  the  profits  of intramarket  analysis. 

10.4  INTEREST  RATE  SWAPS 

interest  rate  swaps 

Parlies  trade  the  cash 

flows  corresponding  to 

different  securities  with-

out  actually  exchanging 

the  securities  directly. 

Interest  rate  swaps  have  emerged recently  as a major fixed-income  tool.  An interest  rate 

swap  is  a contract  between  two  parties to exchange a  series of cash flows  similar  to  those 

that  would  result  if  the  parties  instead  were  to  exchange  equal  dollar  values  of  different 

types  of  bonds.  Swaps  arose  originally  as  a  means  of  managing  interest  rate  risk.  The 

volume  of  swaps  has  increased  from  virtually  zero  in  1980  to  over  $3  trillion  by  1993. 

(Interest  rate  swaps  do  not  have  anything  to  do  with  the  Homer/Leibowitz  bond  swap 

taxonomy  set  out  earlier.) 

To illustrate  how  swaps  work,  consider  the manager  of a  large portfolio  that currently 

includes  S100  million  dollars  par  value  of  long-term  bonds  paying  an  average  coupon 

rate  of  7%.  The  manager  believes  that  interest  rates  are  about  to  rise.  As  a  result,  he 

would  like  to  sell  the  bonds  and  replace  them  with  either  short-term  or  floating  rate 

issues.  However,  it  would  be  exceedingly  expensive  in  terms  of  transaction  costs  to 

replace  the  portfolio  every  time  the  forecast  for  interest  rates  is  updated.  A  cheaper  and 

more  flexible  way  to  modify  the portfolio  is for the managers  to "swap"  the  S7 million  a 

year  in  interest  income  the  portfolio  currently generates  for  an amount  of  money  that  is 

tied  to  the  short-term  interest  rate.  That  way,  if  rates  do  rise,  so  will  the  portfolio's 

interest  income. 

A swap  dealer  might  advertise  its  willingness  to  exchange  or  "swap"  a  cash  flow 

based  on  the  six-month  LIBOR  rate  for  one based on a fixed rate of 7%. (The LIBOR,  or 

London  Interbank  Offer  Rate,  is  the interest rate  at which banks  borrow  from  each other 

in the  Eurodollar  market.  It  is  the  most  commonly  used  short-term  interest  rate  in  the 

swap  market.)  The  portfolio  manager  would  then  enter  into  a  swap  agreement  with  the 

dealer  to  pay  7%  on  "notional  principal"  of  $100  million  and  receive  payment  of 
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the LIBOR rate  on that amount  of  notional  principal.2  In  other  words,  the  manager  swaps 

a payment  of  .07  x  S100  million  for  a  payment  of  LIBOR  x  S100  million.  The 

manager's  net  cash  flow  from  the  swap  agreement  is  therefore  (LIBOR  -.07)  x  5100 

million. 

Now consider  the  net  cash  flow  to  the  manager's  portfolio  in  three  interest  rate 
scenarios: 

LIBOR  rate 

6.5%  7.0%  7.5% 

Interest  income  from  bond  portfolio  (=  7%  of  S100  mil-

lion  bond  portfolio) 

Cash  flow  from  swap  [=  (LIBOR  -  7%)  x  notional 

principal  of  S100  million] 

Total  (=  LIBOR  X  S100  million) 

S7,000.000  S7.000.000  S7.000.000 

(500,000)  0  500.000 

S6.500.000  S7,000.000  S7.500.000 

Notice that  the  total  income  on  the  overall  position�bonds  plus  swap  agreement�is 

now equal  to  the  LIBOR  rate  in  each  scenario  times  S100  million.  The  manager  has  in 

effect  converted  a  fixed-rate  bond  portfolio  into  a  synthetic  floating-rate  portfolio. 

You can  see  now  that  swaps  can  be  immensely  useful  for  firms  in  a  variety  of 

applications.  For example,  a corporation  that  has  issued  fixed-rate  debt  can  convert  it into 

synthetic floating-rate  debt  by  entering  a  swap  to  receive  a  fixed  interest  rate  (offsetting 

its fixed-rate  coupon  obligation)  and  pay  a  floating  rate.  Or.  a  bank  that  pays  current 

market interest  rates  to its depositors  might  enter  a swap  to  receive  a  floating  rate  and pay 

a fixed  rate  on  some  amount  of  notional  principal.  This  swap  position,  added  to  its 

floating rate  deposit liability,  would  result  in  a  net liability  of  a  fixed  stream  of  cash.  The 

bank might  then  be  able  to  invest  in  long-term  fixed-rate  loans  without  encountering 

interest rate  risk. 

What about  the  swap  dealer?  Why  is  the  dealer,  which  is  typically  a  financial 

intermediary such  as  a bank,  willing  lo  take  on the  opposite  side  of  the  swaps  desired  by 

these participants? 

Consider a  dealer  who  takes  on  one  side  of  a  swap,  let's  say  paying  LIBOR  and 

receiving a  fixed  rate.  The  dealer  will  search  for  another  trader  in  the  swap  market  who 

wishes to  receive  a  fixed  rate  and  pay  LIBOR.  When  the  two  swaps  are  combined,  the 

dealer's  position  is  effectively  neutral  on  interest  rates,  paying  LIBOR  on  one  swap,  and 

receiving it  on another.  Similarly,  the  dealer  pays  a  fixed  rate  on  one  swap  and  receives it 

on another.  The  dealer  becomes  little  more  than  an  intermediary,  funneling  payments 

from one  party  to  the  other.-'  The  dealer  finds  this  activity  profitable  because  he  or she 

: The  participants  to  the  swap  do  not  loan  each  other  money.  They  agree  only  to  exchange  a  fixed  cash 

flow  for  a  variable  cash  flow  that  depends  on  the  short-term  interest  rate.  This  is  why  the  principal  is 

described  as  notional.  The  notional  principal  is  simply  a  way  to  describe  the  size  of  the  swap  agreement. 

In  this  example,  the  parties  to  the  swap  exchange  a  l(/c  fixed  rate  for  the  LIBOR  rate:  the  difference 

between  LIBOR  and  IVt  is  multiplied  by  notional  principal  lo  determine  the  cash  flow  exchanged  by  the 

parties. 

Actually,  things  are  a  bit  more  complicated.  The  dealer  is  more  than  just  an  intermediary  because  he  or 

she  bears  the  credit  risk  that  one  or  the  other  of  the  parties  to  the  swap  mighi  default  on  the  obligation. 

Referring  to  Figure  II)  6.  if  firm  A  defaults  on  its  obligation,  lor  example,  the  swap  dealer  still  must 

maintain  its  commitment  lo  firm  B.  In  this  sense,  the  dealer  does  more  than  simply  pass  through  cash 

flows  to  tile  other  sw  ap  participants. 
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FIGURE  10.6 
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Company  В  pays  a  fixed  rate  of  7.05%  to  the  swap  dealer  in  return  for  LIBOR. 
Company  A  receives  6.95%  from  the  dealer  in  return  for  LIBOR  The  swap  dealer 
realizes  a  cash  flow  each  period  equal  to  .1%  of  notional  principal. 

will  charge  a  bid-ask  spread  on the transaction.  This is illustrated in  Figure  10.6.  The bid-
ask spread  in  the  example  illustrated  in  Figure 10.6 is .1% of notional  principal  each  year. 

/ I  CONCF.PT  8.  A  pension  fund  holds a portfolio  of money market securities that the manager believes 
I CHECK  are  paying  excellent  yields  compared to  other comparable-risk short-term  securities. 

However,  the  manager  believes that interest rates are about to fall.  What type  of swap 
will allow  the  fund  to continue to hold its portfolio of short-term securities  while at the 
same time  benefiting  from a decline in  rates? 

Interest  rate  swaps  create  an  interesting  problem  for  financial  statement  analysis. 
Firms  are  not  required  to  disclose them in corporate financial  statements  unless  the  swaps 
have  a  "material  impact"  on  the  firm,  and even  then  they  appear  only  in  the  footnotes. 
This  means  the  firm's  true  net  obligations  may  be  quite  different  from  its  apparent  or 
presented  debt  structure. 

SUMMARY 

• Even  default-free  bonds such as Treasury issues are subject lo interest rate  risk.  Longer-
term bonds  generally  are  more  sensitive to  interest rate  shifts  than short-term  bonds.  A 
measure  of  the  average  life  of a  bond is  Macaulay's  duration,  defined  as  the  weighted 
average  of the times until each payment made by the security, with weights proportional to 
the present  value  of  the  payment. 

• Duration  is  a direct measure  of the sensitivity of a bond's price to a change in its yield. The 
proportional  change  in  a  bond's  price  equals the negative of duration times  the  propor-
tional  change  in  1  + y. 

• Immunization  strategies  are characteristic of passive fixed-income portfolio management. 
Such strategies  attempt  to  render  the  individual or  firm  immune  from  movements  in 
interest  rates.  This  may take the form of immunizing net worth or, instead, immunizing the 
future  accumulated  value  of  a  fixed-income portfolio. 

• Immunization  of  a  fully  funded plan is accomplished by matching the durations of assets 
and liabilities.  To  maintain  an  immunized position  as  time  passes  and  interest  rates 
change,  the  portfolio  must be  periodically rebalanced. 

• A  more  direct  form  of immunization is  dedication or cash flow matching. If a portfolio is 
perfectly  matched  in  cash flow with projected liabilities, rebalancing will be unnecessary. 
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Active bond management can be decomposed into  interest  rate  forecasting  techniques and 
intermarket spread analysis. One popular taxonomy  classifies  active  strategies  as substitu-
tion swaps, intermarket spread swaps, rate anticipation  swaps,  or  pure  yield  pickup  swaps. 
Interest rate  swaps  are  major  recent developments  in  the  fixed-income  market.  In  these 
arrangements, parties trade the cash flows of different  securities  without  actually  exchang-
ing any securities directly. This is  a  useful  tool  to  manage  the  duration  of  a  portfolio. 

KEY  TERMS cash flow matching. 275 
contingent immunization. 279 
dedication strategy, 275 
duration, 264 
horizon analysis. 278 

immunization. 269 
interest rate swaps. 281 
intermarket spread swap.  276 
pure yield pickup swap.  277 

rate anticipation  swap,  277 
rebalancing,  273 
substitution swap,  276 
tax swap,  277 

PROBLEM  SETS  1.  A  nine-year  bond  has  a  yield  of  10%  and  a  duration  of  7.194  years.  If  the  bond's 
yield changes  by 50 basis  points,  what  is  the  percentage  change  in  the  bond's  price? 

2. Find  the  duration  of  a  6%  coupon  bond  making  annual  coupon  payments  if  it  has 
three years  until  maturity  and  a  yield  to  maturity  of  6%.  What  is  the  duration  if  the 
yield to  maturity  is  10%? 

3. A  pension plan  is  obligated  to  make  disbursements  of  S1  million,  S2  million,  and SI 
million at  the end of the each of  the  next  three  years,  respectively.  Find  the  duration 
of the  plan's  obligations  if  the  interest  rate  is  107c  annually. 

4. If  the plan in question 3  wants to fully  fund  and immunize  its  position,  how  much of 
its portfolio  should  it  allocate  to  one-year  zero-coupon  bonds  and  perpetuities, 
respectively,  if  these  are  the  only  two  assets  funding  the  plan? 

5. You  own  a  fixed-income  asset  with  a  duration  of  five  years.  If  the  level  of  interest 
rates, which is currently 87c, goes down  by  10  basis  points,  how  much  do  you expect 
the price  of  the  asset  to  go  up  (in  percentage  terms)? 

6. Rank  the  durations  of  the  follow  ing pairs  of  bonds. 
a. Bond  A  is an 87c coupon bond,  with  20-year  time  to  maturity  selling  at  par  value. 

Bond В  is an 87c coupon.  20-year  maturity  bond  selling  below  par  value. 
b. Bond  A  is a 20-year,  noncallable  coupon  bond  with  a  coupon  rate  of  87o, selling 

at par. 
Bond В  is a 20-year,  callable  bond  with  a  coupon  rate  of  9%,  also  selling  at  par. 

7. Rank  the  following  bonds  in  order  of  descending  duration. 

Bond Coupon Time  to  Maturity Yield  to  Maturity 

A 15% 20  years 10% 

В 15 15 10 

С 0 20 10 

D 8 20 10 

6 15 15 15 

8. You  will  be  paying  S10.000  a  year  in  tuition  expenses  at  the  end  of  the  next  two 
years. Bonds  currently  yield  8%. 
a. What  is  the  present  value  and  duration  of  your  obligation? 
b. What  maturity  zero-coupon  bond  would  immunize  your  obligation? 
c. Suppose  you  buy  a  zero-coupon  bond  with  value  and  duration  equal  to  your 

obligation. Now  suppose  that  rates  immediately  increase  to  9%.  What  happens  to 
your net position,  that  is.  to the difference  between  the  value  of  the  bond  and  that 
of your  tuition  obligation?  What  if  rates  fall  to  7%? 
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9. What  type  of  interest  rate  swap  would be appropriate  for  a corporation  holding  long-

term  assets  that  it  funded  with  floating-rate  bonds? 

10. What  type  of  interest  rate  swap  would be  appropriate  for  a speculator  who  believes 

interest  rates  will  soon  fall? 

11. You  are  managing  a  portfolio  of  SI  million.  Your  target  duration  is  10  years,  and 

you can  choose  from  two  bonds:  a  zero-coupon  bond  with  maturity  5  years,  and  a 

perpetuity,  each  currently  yielding  5  percent. 

a. How  much  of  each  bond  will  you  hold  in  your  portfolio? 

b. How  will  these  fractions  change  next  year if  target  duration  is  now  nine  years? 

12. You  manage  a  pension  fund  that will provide retired workers  with  lifetime  annuities. 

You determine  that  the  payouts  of  the  fund  are essentially  going  to  resemble  level 

perpetuities  of  $1  million  per  year.  The interest rate  is  10%.  You plan  to  fully  fund 

the obligation  using  5-year  and  20-year  maturity  zero-coupon  bonds. 

a. How  much  market  value  of  each of the zeros will be necessary  to  fund  the plan if 

you desire  an  immunized  position? 

b. What  must  be  the  face value  of  the  two  zeros to  fund  the plan? 

13. Your  client  is  concerned  about  the  apparent  inconsistency  between  the  following 

two statements. 

� Short-term  interest  rates  are  more  volatile  than  long-term  rates. 

� The  rates  of  return  of  long-term  bonds  are  more  volatile  than  returns  on  short-

term securities. 

Discuss  why  these  two  statements  are  not  necessarily  inconsistent. 

14. The  following  questions  appeared  in  past  CFA  Examinations. 

(1) Which  set  of  conditions  will  result  in  a  bond with  the  greatest  volatility? 

a. A  high  coupon  and  a  short  maturity. 

b. A  high  coupon  and  a  long maturity. 

c. A  low  coupon  and  a  short  maturity. 

d. A  low  coupon  and  a  long maturity. 

(2) An  investor  who  expects  declining  interest  rates  would  be  likely  to  purchase  a 

bond  that  has  a  coupon  and  a  term  to  maturity. 

a. Low,  long. 

b. High,  short. 

c. High.  long. 

d. Zero.  long. 

(3) With  a  zero-coupon  bond: 

a. Duration  equals  the  weighted  average  term  to  maturity. 

b. Term  to  maturity  equals  duration. 

c. Weighted  average  term  to  maturity equals  the  term  to  maturity. 

d. All  of  the  above. 

(4) As  compared  with  bonds  selling  at  par,  deep  discount  bonds  will  have: 

a. Greater  reinvestment  risk. 

b. Greater  price  volatility. 

c. Less  call  protection. 

d. None  of  the  above. 

15. The  ability  to  immunize  a  bond  portfolio  is  very  desirable  for  bond  portfolio 

managers  in  some  instances. 

a. Discuss  the  components  of  interest  rate  risk�that  is,  assuming  a  change  in 

interest  rates  over  time,  explain  the  two risks  faced  by the  holder  of  a  bond. 
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b. Define  immunization  and  discuss  why  a  bond  manager  would  immunize  his  or 
her portfolio. 

c. Explain  why  a  duration-matching  strategy  is  a  superior  technique  to  a  maturity-
matching strategy  for  the  minimization  of  interest  rate  risk. 

d. Explain  in  specific  terms  how  you  would  use  a  zero-coupon  bond  to  immunize a 
bond portfolio.  Discuss  why  a  zero-coupon  bond  is  an  ideal  instrument  in  this 
regard. 

e. Explain  how  contingent  immunization,  another  bond  portfolio  management  tech-
nique, differs  from  classical  immunization.  Discuss  why  a  bond  portfolio  man-
ager would  engage  in  contingent  immunization. 

16. You  are  the  manager  for  the  bond  portfolio  of  a  pension  fund.  The  policies  of  the 
fund allow for  the  use  of  active  strategies  in  managing  the  bond  portfolio. 

It appears  that the  economic  cycle  is  beginning  to  mature,  inflation  is  expected to 
accelerate,  and in an effort  to contain  the  economic  expansion,  central  bank  policy is 
moving toward  constraint.  For  each  of  the  situations  below,  state  which  one  of the 
two bonds  you  would  prefer.  Briefly  justify  your  answer  in  each  case. 
a. Government  of  Canada  (Canadian  pay)  10%  due  in  1994  and  priced  at  98.75 to 

yield 10.50  percent  to  maturity. 
or 
Government of  Canada  (Canadian  pay)  10%  due  in  2005  and  priced  at  91.75 lo 
yield 11.19%  to  maturity. 

b. Texas  Power  and Light  Co..  7'/:  due in 2002.  rated  AAA.  and  priced  at  62 to yield 
12.78% to  maturity 
or 
Arizona Public  Service  Co.  7.45  due  in  2002.  rated  A  — , and  priced  at  56  to yield 
14.05% to  maturity. 

c. Commonwealth  Edison  2  Уд due in  2002.  rated  Baa,  and  priced  at  25  to  yield 
14.9% to  maturity 
or 
Commonwealth  Edison  15%  due in 2003.  rated  Baa.  and  priced  at  102.75  to yield 
14.9% to  maturity. 

d. Shell  Oil  Co.  8'/:  sinking  fund  debentures  due  in  2000,  rated  AAA,  and  priced at 
69 to  yield  12.91%  to  maturity 
or 
Warner-Lambert  87/s  sinking fund  debentures  due  in  2000.  rated  AAA,  and  priced 
at 75  to  yield  12.31%  to  maturity. 

e. Bank  of  Montreal  (Canadian  pay)  12%  certificates  of  deposit  due  in  1993,  rated 
AAA. and  priced  at  100  to  yield  12%  to  maturity 
or 
Bank of  Montreal  (Canadian  pay)  floating  rate  notes  due  in  1999.  rated  AAA. 
Coupon currently  set  at  10.65%  and  priced  at  100  (coupon  adjusted  semiannually 
to .5%  above  the  three-month  Government  of  Canada  Treasury  bill  rate). 

17. The  following  bond  swaps  could  have  been  made  in  recent  years  as  investors 
attempted to  increase  the  total  return  on  their  portfolio. 

From the  information  presented  below,  identify  the  reason(s)  investors  may  have 
made each  swap. 
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Action Call Price YTM  (%) 

a. Sell Baal  Eleclnc  Pwr.  1st  mtg  10V«%  due  2000 108.24 95V« 11.71 

Buy Baal  Electric  Pwr.  1st  mtg.  6%%  due  2001 105.20 79'/. 11.39 

b. Sell Aaa  Phone  Co.  notes  8V4%  due  2001 101.50 90Ve 10.02 

Buy U.S.  Treasury  notes  9V4%  due  2001 NC 97.15 9.78 

c. Sell Aa1  Apex  Bank  zero  coupon  due  2002 NC 35  Vi 10.51 

Buy Aa1  Apex  Bank  float  rate  notes  due  2019 103  90 90% � 

d. Sell A1  Commonwealth  Oil  &  Gas  1st  mtg.  7Vi%  due  2007 105.75 72 11.09 

Buy U.S.  Treasury  bond  7%%  due  2015 NC 80.60 9.40 

e. Sell A1  Z  marl  convertible  deb.  3%  due  2009 103.90 62% 6.92 

Buy A2  Lucky  Ducks  deb.  7%%  due  2015 109.86 65 12.43 

18. Long-term  Treasury  bonds  currently  are  selling at  yields  to  maturity  of  nearly  8%. 

You expect  interest  rates  to  fall.  The rest  of the  market  thinks  that  they  will  remain 

unchanged  over  the  coming  year.  In each question,  choose  the  bond that  will  provide 

the higher  capital  gain  if  you  are  correct.  Briefly  explain  your  answer. 

a. i.  A  Baa-rated  bond  with  coupon  rate  8%  and time  lo  maturity  20  years. 

/7. A  Aaa-rated  bond  with  coupon  rate  89c  and time  to  maturity  20  years. 

b. i.  An  A-rated  bond  with  coupon  rate  4% and maturity  20  years,  callable  at  105. 

//'. An  A-rated  bond  with  coupon  rate  87c and maturity  20  years,  callable  at  105. 

c. i.  A  6%  coupon  noncallable  T-bond  with  maturity  20  years  and  YTM  =  8%. 

ii. A  9%  coupon  noncallable  T-bond  with  maturity  20  years  and  YTM  =  89c. 

19. Currently,  the  term structure  is as follows:  one-year bonds yield  19c,  two-year  bonds 

yield  8%,  three-year  bonds  and  greater  maturity  bonds  all  yield  99c.  An investor  is 

choosing  between  one-,  two-,  and  three-year  maturity  bonds  all  paying  annual 

coupons  of  89c,  once a year. Which bond should you buy if you strongly  believe  that 

at year-end  the  yield  curve  would  be  flat  at  9%? 

20.  A  fixed  income  portfolio  manager is unwilling to  realize  a rate of return  of  less  than 

39c annually  over  a  5-year  investment  period  on  a  portfolio  currently  valued  at  $I 

million.  Three  years  later,  the  interest  rate  is  8%.  What  is  the  trigger  point  of  the 

portfolio  at  this  time,  that  is,  how low can the  value  of  the  portfolio  fall  before  the 

manager  will  be  forced  to  immunize  to  be  assured  of  achieving  the  minimum 

acceptable  return? 

21.  A  corporation  has  issued  a  $10 million issue  of floating  rate bonds  on which  it  pays 

an interest  rate  19o over the LIBOR rate.  The bonds  are selling  at par value.  The firm 

is worried  that  rates  are  about to  rise, and it would like  to lock in a fixed interest  rate 

on its  borrowings.  The  firm  sees  that dealers  in the  swap  market  are  offering  swaps 

of LIBOR  for  19c. What  swap  arrangement  will  convert  the  firm's  borrowings  to  a 

synthetic  fixed-rate  loan?  What  interest  rate  will  it  pay  on  that  synthetic  fixed-rate 

loan? 

22.  A  30-year  maturity  bond  has  a  19c  coupon rate,  paid  annually.  It  sells  today  for 

S867.42.  A  20-year  maturity  bond  has  6.5% coupon rate,  also  paid  annually.  It  sells 

today  for  $879.50.  A  bond  market  analyst  forecasts  that  in  five  years,  25-year 

maturity  bonds  will  sell  at  yields  to maturity of 8% and that  15-year  maturity  bonds 

will sell  at  yields  of  7.5%.  Because  the  yield  curve  is  upward  sloping,  the  analyst 

believes  that  coupons  will  be  invested in short-term securities  at a rate of 6%.  Which 

bond  offers  the  higher  expected  rate  of return  over  the  five-year  period? 
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SOLUTIONS  TO 

CONCEPT 

CHECKS 
1. a. 

(1) (2) (3) (4) (5) 
Time  until Payment  Discounted Column  (1) 
Payment Payment at  10% Weight X Column  (4) 

1 S 90 S 81.8182 .0833 .0833 
2 1.090 900.8264 .9167 1.8334 

S982.6446 1.0 1.9167 

Duration is  1.1967 years.  Price  is  S982.6446. 
b. At  an interest rate  of 10.05%,  the  bond's  price  is 

90 X  P/4( 10.05%, 2) +  1.000  />F(10.05%,  2)  =  981.7891 
The percentage  change  in  price is  -.087%. 

c. The  duration formula  would predict  a  price  change  of 

1.9167 
1.10 

X .0005  =  -.00087  =  -.087% 

which is  the same  answer  that  we  obtained  from  direct  computation  in  (b). 
2. The  duration  of  a  level  perpetuity  is  (1  +  y)/y  or  1  +  1  /у, which  clearly  falls  as у 

increases. Tabulating  duration  as  a  function  of  у we  get: 

У D 

.01  (i.e..  1%) 101  years 

.02 51 

.05 21 

.10 11 

.20 6 

.25 5 

.40 3.5 

3. The  perpetuity's  duration now would be  I.08/.08  =  13.5.  We  need  to  solve  the  following 
equation for  ir 

IV X  2  +  (1  -  U)  X  13.5  =  6 

Therefore.  w =  .6522. 

4. a.  The  present value  of the fund's  obligation is  S800.000/.08  =  S10  million.  The duration 
is 13.5  years.  Therefore,  the  fund  should invest  S10  million  in  zeros  with  a  13.5 year 
maturity. The face  value of  the  zeros  will  be  S10.000.000  X  1.08'35  =  S28.263.I59. 

b. When  the  interest  rate  increases  to  8.1%.  the  present  value  of  the  fund's  obligation 
drops to 800.000/.081  =  S9.876.543  dollars.  The  value  of  the  zero-coupon  bond falls 
by roughly the  same amount,  to  S28.263.159/1.08113  5  =  S9.875.835.  The  duration of 
the perpetual  obligation  falls  to 1.081/.081  =  13.346  years.  The  fund  should  sell the 
zero it currently holds  and purchase  S9.876.543  in  zero-coupon  bonds  with  maturity of 
13.346 years. 

5. Dedication  would  be  more  attractive.  Cash  flow  matching  eliminates  the  need  for 
rebalancing and,  thus,  saves  transaction  costs. 

6. Current  price  =  $1,091.29 
Forecast price  =  $100  x  PA(10%.  18  years)  +  $1.000  x  PF(10%,  18  years)  =  S1.000 
The future  value of  reinvested  coupons  will  be  ($100  X  1.08)  +  $100  =  S208 
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. $208  +  (SI.000  -  SI.091.29)  �._� 
The two-year  return  is  SI  091 ~>9 =  107  or  0 

The annualized  rate  of return over  the two year period would then be  (1.107)"2  -  1  = 

.052 or  5.2%. 

7. The  trigger  point  is  the  present  value  of  the  minimum  acceptable  terminal  value. 

$10 million/(1.08)3  =  $7.94  million. 

8. The  manager  would like to hold on to the money market securities because of the relative 

pricing  compared  to  other short-term assets.  However, there is  an expectation  that  rates 

will fall.  The  manager  can  hold  this  particular  portfolio  of short-term  assets  and  still 

benefit  from  the drop in interest rates by entering a swap to pay a  short-term interest  rate 

and receive  a  fixed interest rate.  The resulting synthetic fixed-rate  portfolio  will increase 

in value  if  rates  do  fall. 
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CHAPTER 

11 

MACROECONOMIC  AND  INDUSTRY 

ANALYSIS 

AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

� Predict  the  effect  of  monetary  and  fiscal  policies  on  key  macrocconomic  vari-

ables  such  as  gross  domestic  product,  interest  rates,  and  the  inflation  rate. 

� Use  leading,  coincident,  and  lagging  economic  indicators  to  describe  and  pre-

dict  the  economy's  path  through  the  business  cycle. 

� Predict  which  industries  will  be  more  or  less  sensitive  to  business  cycle  fluctu-

ations. 

� Analyze  the  effect  of  industry  life  cycles  on  industry  performance  over  time. 

To  determine  a  proper  price  for  a  firm's  stock,  the  security  analyst  must  forecast  the 

dividend  and  earnings  that  can  be  expected  from  the  firm.  Because  the  prospects  of  the 

firm  are  tied  to  those  of  the  broader  economy,  however,  valuation  analyses  must  consider 

the  business  environment  in  which  the  firm  operates.  For  some  firms,  macroeconomic 

and  industry  circumstances  might  have  a  greater  influence  on  profits  than  the  firm's 

relative  performance  within  its  industry. 

It often  makes  sense  to  do  a  "top  down"  analysis  of  a  firm's  prospects.  One  starts 

with  the  broad  economic  environment,  examining  the  state  of the  aggregate  economy  and 

even  the  international  economy.  From  there,  one considers  the  implications  of  the  outside 

environment  on  the  industry  in  which  the  firm  operates.  Finally,  the  firm's  position 

within  the  industry  is  examined. 

This  chapter  treats  the  broad-based  aspects  of fundamental  analysis�macroeconomic 

and  industry  analysis.  The  two  chapters  following  cover  firm-specific  analysis.  We  begin 

with  a  discussion  of  international  factors  relevant to  firm performance,  and move  on  to  an 

overview  of  the  significance  of  the  key  variables  usually  used  to  summarize  the  state  of 

the  macro  economy.  We  then  discuss  government  macroeconomic  policy  and  the  deter-

mination  of  interest  rates.  We  conclude  the  analysis  of  the  macro  environment  with  a 

discussion  of  business  cycles.  Finally,  we  move  to  industry  analysis,  treating  issues 

291 



292  PART  IV  I  SECURITY  ANALYSIS 

concerning the  sensitivity  of  the  firm  to  the  business  cycle,  the  typical  life  cycle  of an 

industry, and  strategic  issues  that  affect  industry  performance. 

11.1  THE  GLOBAL  ECONOMY 

A top-down  analysis  of  a  firm's  prospects  must  start  with  the  global  economy.  The 

international economy  might  affect  a  firm's  export  prospects,  the  price  competition  it 

faces from foreign  competitors,  or  the  profits  it makes  on  investments  abroad.  Certainly, 

despite the  fact  that  the  economies  of  most  countries  are  linked  in  a  global  macroecon-

omy. there is considerable  variation  in  the  economic  performance  across  countries  at any 

time. Consider,  for  example,  Table  11.1.  which  presents  data  on  several  so-called 

"emerging"  economies.  The  table  documents  striking  variation  in  growth  rates  of 

economic  output  in  1992.  For  example,  while  the  Chinese  economy  grew  by  12.8% in 

1992, Russian  output  fell  by 14.4%.  Similarly,  there  has  been  considerable  variation  in 

stock market  returns  in  these  countries  in  recent  years. 

These data illustrate  that  the national  economic  environment  can  be  a  crucial  determi-

nant of  industry  performance.  It  is  far  harder  for  businesses  to  succeed  in  a  contracting 

economy than  in  an expanding  one. 

In addition,  the  global  environment  presents  political  risks  of  far  greater  magnitude 

than is  typically  encountered  in  U.S.-based  investments.  For  example,  when  Turkish 

president Turgut  Ozal  died  in  April 1992.  the Istanbul  stock  market  fell  by  10.5%  in one 

day. Similarly,  the  Hong  Kong  stock  market  has  been  extremely  sensitive  to  political 

developments  concerning  the  transfer  of  governance  to  China.  In  1992  and  1993.  the 

Mexican stock  market  responded  dramatically  to  changing  assessments  regarding  the 

prospects of passage of the North American  Free  Trade  Agreement  by  the  U.S.  Congress. 

TABLE  11.1 

ECONOMIC 

PERFORMANCE  IN 

SELECTED 

EMERGING 

MARKETS 

Growth  in  Real Cumulative 

Gross  Domestic Stock  Market  Return 

Country Product,  1992 Since  1988 

Argentina 8.7% 343.5% 

Brazil - 0  9 120.8 

Chile 104 298.6 

China 12 8 NA 

Colombia 3.6 331.0 

Egypt 1.0 NA 

Greece 1.5 86.3 

Hong  Kong 50 198  9 

Hungary - 3.6 NA 

India 3.5 48.6 

Indonesia 6.0 NA 

Israel 6.4 NA 

Malaysia 8.0 98.1 

Mexico 2.6 450.4 

Pakistan 6.0 106.1 

Peru - 2.7 NA 

Philippines - 0.5 69.4 

Portugal 2.0 -26.2 

Russia -14.4 NA 

South  Korea 4.7 - 6.7 

Taiwan 74 120.9 

Venezuela 7 3 201.9 

Source The  Wall  street  Journal.  September 24 1993,  page R6. Repnnied by permrssion 

of The Wan Srree: Journal &  1993 Dow Jones & Company, Inc. All Bights Reserved 

Worldwide. 
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exchange  rate 

The rate  at  which 

domestic  currency  can 

be converted  into  foreign 

currency. 

The  presence  of  these  political  considerations  adds  a  dimension  of  risk  to  foreign 

investments  beyond  the  purely  economic. 

Of course,  political  developments  can  be  positive  as  well.  For  example,  the  end  of 

apartheid  in  South  Africa  and  the  resultant  end  of  the  economic  embargo  portend  great 

growth  for  that  economy.  Similarly,  the  progress  toward  pcace  settlements  in  the  Middle 

East  might  result  in  rapid  economic  growth  of  the  regional  economies.  These  political 

developments  (and  the  bumps  along  the  way)  offer  significant  opportunities  to  make  or 

lose  money. 

Other  political  issues  that  are  less  sensational  but  still  extremely  important  to  eco-

nomic  growth  and  investment  returns  include  issues  of  protectionism  and  trade  policy, 

the  free  flow  of  capital,  and  the  status  of  a  nation's  work  force. 

One  obvious  factor  that  affects  the  international  competitiveness  of  a  country's 

industries  is  the  exchange  rate  between  that  country's  currency  and  other  currencies.  The 

exchange  rate  is  the  rate  at  which  domestic  currency  can  be  converted  into  foreign 

currency.  For  example,  on  October  12,  1993,  it took 105.95  Japanese  yen  to  purchase  one 

U.S.  dollar.  We  would  say  that  the  exchange  rate  is  ¥105.95  per  dollar,  or  equivalently, 

$.0094  per  yen. 

As exchange  rates  fluctuate,  the  dollar  value  of  goods  priced  in  foreign  currency 

similarly  fluctuates.  For  example,  in 1980.  the dollar-yen  exchange  rate  was  about  $.0045 

per  yen.  Since  the  exchange  rate  today  is  $.0094  per  yen.  a U.S.  citizen  would  need  more 

than  twice  as  many  dollars  in  1993  to  buy  a  product  selling  for  ¥10.000  as  would  have 

been  required  in  1980.  If  the  Japanese  producer  were  to  maintain  a  fixed  yen  price  for  its 

product,  the  price  expressed  in  U.S.  dollars  would  more  than  double.  This  would  make 

Japanese  products  more  expensive  to  U.S.  consumers,  however,  and  result  in  lost  sales. 

Obviously,  appreciation  of  the  yen  creates  a  problem  for  Japanese  producers  like  auto 

makers  that  must  compete  with  U.S.  producers. 

Figure  11.1  shows  the  change  in  the  purchasing  power  of the  U.S.  dollar  relative  to  the 

purchasing  power  of  the  currencies  of  several  major  industrial  countries  in  the  decade 

ending  in  1993.  The  ratio  of  purchasing  powers  is  called  the  "real"  or  inflation-adjusted 

exchange  rate.  The  change  in  the  real  exchange  rate  measures  how  much  more  or  less 

expensive  foreign  goods  have  become  to  U.S.  citizens,  accounting  for  both  exchange  rate 

fluctuations and  inflation  differentials  across  countries.  A  positive  value  in  Figure  11.1 

means  that  the  dollar  has  gained  purchasing  power  relative  to  another  currency:  a 

negative  number  indicates  a  depreciating  dollar.  Therefore,  the  figure  shows  that  goods 

priced  in  terms  of  the  German  or  Japanese  currencies  have  become  far  more  expensive  to 

U.S.  consumers  in  the  last  decade  but  that  goods  priced  in  the  U.K.  or  Canadian 

FIGURE  11.1 
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gross  domestic 

product 

The  market  value  of 

goods  and  services  pro-

duced  over  a  period  of 

time. 

FIGURE  11.2 

S&P  500  INDEX 

VERSUS  EARNINGS 

PER  SHARE 

ESTIMATE. 

currencies  have  become  cheaper.  Conversely,  goods  priced  in  dollars  have  become  more 

affordable  to  Japanese  consumers,  but  more  expensive  to  U.K.  consumers. 

The macroeconomy  is  the environment  in  which  all  firms  operate.  The  importance  of the 

macroeconomy  in  determining  investment  performance  is  illustrated  in  Figure  11.2, 

which compares  the  level  of  the  S&P  500  stock  price  index  to  estimates  of  earnings  per 

share  of  the  S&P  500  companies.  Stock  prices  normally  trade  at  between  8  to  12  times 

earnings,  so  the  top  boundary  of  the  shaded  area  is  drawn  at  estimated  earnings  times  12, 

and the  bottom  boundary  is  drawn  at  estimated  earnings  time  8.  Given  "normal"  price-

to-earnings  ratios,  we  would  expect  the  S&P  500  index  to  fall  within  these  boundaries. 

While  the  earnings-multiplier  rule  clearly  is  not  perfect,  it  also  seems  clear  that  the  level 

of the  broad  market  and  aggregate  earnings  do  trend  together.  Thus,  the  first  step  in 

forecasting  the  performance  of  the  broad  market  is  to  assess  the  status  of  the  economy  as 

a whole. 

The ability  to  forecast  the  macroeconomy  can  translate  into  spectacular  investment 

performance.  But  it  is not enough  to  forecast  the  macroeconomy  well.  One  must  forecast 

it better  than  your  competitors  to  earn  abnormal  profits. 

In this  section,  we  will  review  some  of  the  key  economic  statistics  used  to  describe  the 

state of  the  macroeconomy.  Some  of  these  key  variables  are: 

GROSS  DOMESTIC  PRODUCT  Gross  domestic  product,  or  GDP,  is  the  measure  of the 

economy's  total  production  of  goods  and  services.  Rapidly  growing  GDP  indicates  an 

expanding  economy  with  ample  opportunity  for  a firm  to  increase  sales.  Another  popular 

measure  of  the  economy's  output  is  industrial  production.  This  statistic  provides  a 

measure  of  economic  activity  more  narrowly  focused  on  the  manufacturing  side  of  the 

economy. 

11.2  THE  DOMESTIC  MACROECONOMY 
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unemployment  rate 

The ratio  of  the  number 

ol people  classified  as 

unemployed  to  the  total 

labor force. 

EMPLOYMENT  The  unemployment  rate  is  the percentage  of  the  total  labor  force  (i.e.. 

those  who  are  either  working  or  actively  seeking  employment)  yet  to  find  work.  The 

unemployment  rate  measures  the  extent  to  which  the  economy  is  operating  at  full 

capacity.  The  unemployment  rate  is  a  factor  related  to  workers  only,  but  further  insight 

into  the  strength  of  the  economy  can  be  gleaned  from  the  employment  rate  of  other 

factors  of  production.  Analysts  also  look  at  the  factory  capacity utilization  rate,  which  is 

the  ratio  of  actual  output  from  factories  to  potential  output. 

Inflation 

The  rate  at  which  the 

general  level  of  prices 

lor goods  and  services 

is n5ing. 

INFLATION  Inflation  is  the  rate  at which  the  general  level  of prices  is  rising.  High  rates 

of inflation  often  are  associated  with  "overheated"  economies,  that  is.  economies  where 

the  demand  for  goods  and  services  is  outstripping  productive  capacity,  which  leads  to 

upward  pressure  on  prices.  Most  governments  walk  a  fine  line  in their  economic  policies. 

They  hope  to  stimulate  their  economies  enough  to  maintain  nearly  full  employment,  but 

not  so  much  as  to  bring  on  inflationary  pressures.  The  perceived  trade-off  between 

inflation  and  unemployment  is  at  the  heart  of  many  macroeconomic  policy  disputes. 

There  is  considerable  room  for  disagreement  as  to  the  relative  costs  of  these  policies  as 

well  as  the  economy's  relative  vulnerability  to  these  pressures  at  any  particular  time. 

INTEREST  RATES  High  interest  rates  reduce  the  present  value  of  future  cash  flows, 

thereby  reducing  the  attractiveness  of  investment  opportunities.  For  this  reason,  real 

interest  rates  are  key  determinants  of  business  investment  expenditures.  Demand  for 

housing  and  high-priced  consumer  durables  such  as  automobiles,  which  are  commonly 

financed,  also  is  highly  sensitive  to  interest  rales  because  interest  rates  affect  interest 

payments.  In  Section  11.3,  we  will  examine  the  determinants  of  interest  rates. 

budget  deficit 

The amount  by  which 

government  spending 

exceeds  government 

revenues. 

BUDGET  DEFICIT  The  budget  deficit  of  the  federal  government  is  the  difference 

between  government  spending  and  revenues.  Any  budgetary  shortfall  must  be  offset  by 

government  borrowing.  Large  amounts  of  government  borrowing  can  force  up  interest 

rates  by  increasing  the  total  demand  for  credit  in  the  economy.  Economists  generally 

believe  excessive  government  borrowing  will  "crowd  out"  private  borrowing  and 

investing  by  forcing  up  interest  rates  and  choking  off  business  investment. 

SENTIMENT  Consumers'  and  producers'  optimism  or  pessimism  concerning  the  econ-

omy  are  important  determinants  of economic  performance.  If consumers  have  confidence 

in their  future  income  levels,  for  example,  they  will  be  more  willing  to  spend  on  big-

ticket  items.  Similarly,  businesses  will  increase  production  and  inventory  levels  if  they 

anticipate  higher  demand  for  their  products.  In  this  way,  beliefs  influence  how  much 

consumption  and  investment  will  be  pursued  and  affect  the aggregate  demand  for  goods 

and  services. 

Figure  11.3  presents  a  graphic  overview  of  the  macroeconomy  in  June  1990  by  the 

editors  of  Financial  World.  Notice  the  organization  of  the  macroeconomy  according  to 

various  measures  in  broad  categories  of  finance,  prices,  production,  employment,  and 

sentiment. 

/ I  CONCEPT  1.  Consider  an  economy  where  the  dominant  industry  is  automobile  production  for 

I CHECK  domestic  consumption  as  well  as  export.  Now suppose  the  auto  market  is  hurt  by  an 

increase  in  the  length  of  time people use their cars before  replacing them.  Describe  the 

probable  effects  of this  change  on  (a)  GDP.  (b)  unemployment,  (c)  the  government 

budget  deficit,  (d)  interest  rates. 
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FIGURE  11.3 

OVERVIEW  OF  THE 
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11.3  INTEREST  RATES 

Perhaps  the  single  most  important  macroeconomic  factor  in  investment  decision  making 
is the  level  of  interest  rates.  Decisions  depend  to  a  great  extent  on  forecasts  of  interest 
rates. 

For example,  suppose  you  have  SI0.000  in  a  savings  account.  The  bank  pays  you a 
variable  interest  rate  tied  to  some  short-term  reference  rate  such  as  the  30-day  Treasury 
bill rate.  You  have  the  option  of  moving  some  or  all  of  your  money  into  a  longer-term 
certificate  of  deposit  that  offers  a  fixed  rate  over  the  term  of  the  deposit. 

Your  decision  depends  critically  on  your  outlook  for  interest  rates.  If  you  think  rates 
will fall,  you will  want  to  lock  in  the  current  higher  rates  by  investing  in  a  relatively  long-
term CD.  If  you  expect  rates  to  rise,  you  will  want  to  postpone  committing  any  funds  to 
long-term  CDs. 
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FIGURE  11.3 

(CONTINUED) 
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Forecasting  interest  rates  is  one  of  the  most  notoriously  difficult  parts  of  applied 
macroeconomics.  Nonetheless,  we  do  have  a  good  understanding  of  the  fundamental 
factors  that  determine  the  level  of  interest  rates: 

1. The  supply  of  funds  from  savers,  primarily  households. 

2. The  demand  for  funds  from  businesses  to  be  used  to  finance  physical  investments 

in plant,  equipment,  and  inventories. 

3. The  government's  net  supply  and/or  demand  for  funds  as  modified  by  actions  of 

the  Federal  Reserve  Bank. 

Before  we  elaborate  on  these  forces  and resultant  interest  rates,  we  need  to  distinguish 
real  from  nominal  interest  rates. 

RF.AI,  AND 

NOMINAL  RATES 

OF INTEREST 

Suppose  exactly  one  year  ago  you  deposited  $1,000  in a one-year  time  deposit  guarantee-
ing  a  rate  of  interest  of  10%.  You  are  about  to  collect  $1.100  in  cash. 

Is your  $100  return  for  real?  That  depends  on what  money  can  buy  these  days,  relative 
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FIGURE 11.3 
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nominal  Interest  rate 

The  interest  rates  in 

terms  of  nominal  (not 

adjusted  for  purchasing 

power)  dollars. 

to what  you  could  buy  a  year  ago.  The  consumer  price  index  (CPI)  measures  purchasing 
power  by  averaging  the  prices  of  goods  and  services  in  the  consumption  basket  of  an 
average  urban  family  of  four.  While  this  basket  may  not  represent  your  particular 
consumption  plan,  suppose  for  now  that  it  does. 

Suppose  the  rate  of  inflation  (the  percentage  change  in  the  CPI,  denoted  by  i)  for  the 
last year  amounted  to  /  =  6%.  This  tells  you  the  purchasing  power  of  money  is  reduced 
by 6%  a  year.  The  value  of  each  dollar  depreciates  by  6%  a  year  in  terms  of  the  goods it 
can buy.  Therefore,  part  of  your  interest  earnings  are  offset  by  the  reduction  in  the 
purchasing  power  of  the  dollars  you  will  receive  at  the  end  of  the  year.  With  a  10% 
interest  rate,  after  you  net  out  the  6%  reduction  in  the  purchasing  power  of  money,  you 
are left  with  a  net  increase  in  purchasing  power  of  about  4%.  Thus,  we  need  to 
distinguish  between  a  nominal  interest  rate—the  growth  rate  of  your  money—and  a 
real  interest  rate—the  growth  rate  of  your  purchasing  power.  If  we  call  /?  the  nominal 
rate, r  the  real  rate,  and  /  the  inflation  rate,  then  we  conclude 



CHAPTER  11  I  MACROECONOMIC  AND  INDUSTRY  ANALYSIS  299 

FIGURE  11.3 

(CONTINUED) 

real interest  rate 

The excess  of  the  inter-

est rate  over  the  inflation 

rale The  growth  rate  of 
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derived from  an  invest-

ment. 
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In words,  the  real  rate  of  interest  is  the nominal rate  reduced  by  the  loss  of  purchasing 
power  resulting  from  inflation. 

In fact,  the  exact  relationship  between  the  real  and  nominal  interest  rate  is  given  by 

+ r  = 
1 +  R 

1 +  / 

This  is  because  the  growth  factor  of your  purchasing  power,  1  + r,  equals  the  growth 

factor  of your  money,  1  + R,  divided by the new price level that is 1  + /  times its value in 

the previous  period.  The  exact  relationship  can  be  rearranged  to 

R -  / 

1 +  i 

which  shows  that  the  approximation  rule  overstates the  real  rate  by  the  factor + /'. 



300  PART  IV  I  SECURITY  ANALYSIS 

FIGURE  11.3 
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For example,  if  the  interest  rate  on  a  one-year  CD  is  8%.  and  you  expect  inflation  to be 
5% over  the  coming  year,  then  using  the  approximation  formula,  you  expect  the  real rate 

to be  r  =  8%  -  5%  =  3%.  Using  the  exact  formula,  the  real  rate  is  r  =  ^  = 

.0286, or  2.86%.  Therefore,  the  approximation  rule  overstates  the  expected  real  rate  by 
only 0.14  percentage  points.  The  approximation  rule  is  more  exact  for  small  inflation 
rates and  is  perfectly  exact  for  continuously  compounded  rates. 

Before  the  decision  to  invest,  you  would  realize  that  conventional  certificates  of 
deposit  offer  a  guaranteed  nominal  rate  of  interest.  Thus,  you  can  only  infer  what  the 
expected  real  rate  is  by  subtracting  your  expectation  of  what  the  rate  of  inflation  will be. 

It is  always  possible  to  calculate  the  real  rate  after  the  fact.  The  inflation  rate  is 
published  by  the  Bureau  of  Labor  Statistics  (BLS).  The  future  real  rate,  however,  is 
unknown,  and  one  has  to  rely  on  expectations.  In  other  words,  because  future  inflation 
is risky,  the  real  rate  of  return  is  risky  even  if  the  nominal  rate  is  risk  free. 
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FIGURE  11.4 

DETERMINATION  OF 

THE EQUILIBRIUM 

REAL RATE  OF 

INTEREST. 

THE  EQUILIBRIUM  Three  basic  factors�supply,  demand,  and  government  actions�determine  the  real 

REAL  RATE  OF  interest  rate.  The  nominal  interest  rate,  which  is  the  rate  we  actually  observe,  is  the  real 

INTEREST  rate  plus  the  expected  rate  of  inflation.  So a fourth  factor  affecting  the interest  rate  is  the 

expected  rate  of  inflation. 

Although  there  are  many  different  interest  rates  economywide  (as  many  as  there  are 

types  of  securities),  economists  frequently  talk  as  though  there  were  a  single  representa-

tive  rate.  We  can  use  this  abstraction  to  gain some  insights  into  determining  the  real  rate 

of interest  if  we  consider  the  supply  and  demand  curves  for  funds. 

Figure  11.4  shows  a  downward-sloping  demand  curve  and  an  upward-sloping  supply 

curve.  On  the  horizontal  axis,  we  measure  the  quantity  of  funds,  and on  the  vertical  axis, 

we measure  the  real  rate  of  interest. 

The  supply  curve  slopes  up  from  left  to right  because  the  higher  the  real  interest  rate, 

the  greater  the  supply  of  household  savings.  The  assumption  is  that  at  higher  real  interest 

rates  households  will  choose  to  postpone  some  current  consumption  and  set  aside  or 

invest  more  of  their  disposable  income  for  future  use. 

The  demand  curve  slopes  down  from  left  to  right  because  the  lower  the  real  interest 

rate,  the  more  businesses  will  want  to  invest  in  physical  capital.  Assuming  that  busi-

nesses  rank  projects  by  the  expected  real  return  on  invested  capital,  firms  will  undertake 

more  projects  the  lower  the  real  interest  rate  on  the  funds  needed  to  finance  those 

projects. 

Equilibrium  is  at  the  point  of  intersection  of  the  supply  and  demand  curves,  point  E  in 

Figure  11.4. 

The  government  and  the  central  bank  (the  Federal  Reserve)  can  shift  these  supply  and 

demand  curves  either  to  the  right  or  to  the  left  through  fiscal  and  monetary  policies.  For 

example,  consider  an  increase  in  the  government's  budget  deficit.  This  increases  the 

government's  borrowing  demand  and  shifts  the demand  curve  to  the  right,  which  causes 

the  equilibrium  real  interest  rate  to rise to point E'.  That  is,  a forecast  that  indicates  higher 

than  previously  expected  government  borrowing  increases  expected  future  interest  rates. 

The  Fed  can  offset  such  a  rise  through  an  expansionary  monetary  policy,  which  will  shift 

the  supply  curve  to  the  right. 

The  Treasury  and  the  Fed  cannot  shift  the  equilibrium  rate  of  interest  that  easily, 

however.  Short-term  shifts  in the  interest  rates  achieved  by  increasing  the  money  supply 

may  result  in  changes  in  expected  inflation  that  increase  longer-term  interest  rates. 

Thus,  while  the  fundamental  determinants  of  the  real interest  rate  are  the  propensity  of 

households  to  save  and  the  expected  productivity  (or  we  could  say  profitability)  of 

investment  in  physical  capital,  the  real  rate  can be  affected  as well  by  government  fiscal 

and  monetary  policies. 
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FIGURE 11.5 

INTEREST  AND 
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1953-1993. 

We've  seen  that  the  real  rate  of  return  on  an  asset  is  approximately  equal  to  the  nominal 

rate minus  the  inflation  rate.  Because  investors  should  be  concerned  with  their  real 

returns�the  increase  in  their  purchasing  power�we  would  expect  that  as  the  inflation 

rate increases,  investors  will  demand  higher  nominal  rates  of  return  on  their  investments. 

This  higher  rate  is  necessary  to  maintain  the  expected  real  return  offered  by  an  invest-

ment. 

Irving  Fisher  (1930)  argued  that  the  nominal  rate  ought  to  increase  one  for  one with 

increases  in  the  expected  inflation  rate.  If  we  use  the  notation  E(i)  to  denote  the  current 

expectation  of  the  inflation  rate  that  will  prevail  over  the  coming  period,  then  we  can 

state  the  so-called  Fisher  equation  formally  as 

R =  r  +  E(i) 

Suppose  the  real  rate  of  interest  is  29c.  and the  inflation  rate  is  4%,  so  that  the  nominal 

interest  rate  is  about  69c.  If  the  rate  of  inflation  increases  to  59c.  the  nominal  rate  should 

climb  to  roughly  19c.  The  increase  in  the  nominal  rate  offsets  the  increase  in  the  inflation 

rate,  giving  investors  an  unchanged  growth  of  purchasing  power  at  a  2%  real  rate.  The 

evidence  for  the  Fisher  equation  is  that  periods  of  high  inflation  and  high  nominal  rates 

generally  coincide.  Figure  11.5  illustrates  this  fact. 

2. a.  Suppose  the  real  interest  rate  is  39c per  year,  and  the  expected  inflation  rate  is 84c. 

What is  the  nominal  interest  rate? 

b. Suppose  the  expected  inflation  rate  rises  to  10%.  but  the  real  rate  is  unchanged. 

What happens  to  the  nominal  interest  rate? 

THE  EQUILIBRIUM 

NOMINAL  RATE 

OF  INTEREST 

/ I  CONCEPT 

I CHECK 

DEMAND  AND  SUPPLY  SHOCKS 

demand  shock 

An event  that  affects  the 

demand  for  goods  and 

services  in  the  economy. 

supply  shock 

An event  that  influences 

production  capacity  and 

costs  in  the  economy. 

A useful  way  to  organize  your  analysis  of  the  factors  that  might  influence  the  macroecon-

omy is  to classify  any  impact  as  a  supply  or  demand  shock.  A  demand  shock  is  an event 

that affects  the  demand  for  goods  and  services  in  the  economy.  Examples  of  positive 

demand  shocks  are  reductions  in  tax  rates,  increases  in  the  money  supply,  increases  in 

government  spending,  or  increases  in  foreign  export  demand.  A  supply  shock  is  an event 

that influences  production  capacity  and  costs.  Examples  of  supply  shocks  are  changes  in 

the price  of  imported  oil;  freezes,  floods,  or  droughts  that  might  destroy  large  quantities 

of agricultural  crops;  changes  in  the  educational  level  of  an  economy's  work  force;  or 

changes  in  the  wage  rates  at  which  the  labor  force  is  willing  to  work. 

Demand  shocks  are  usually  characterized  by  aggregate  output  moving  in  the  same 

direction  as  interest  rates  and  inflation.  For  example,  a  big  increase  in  government 

Inflation  rate 
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CAPITAL  GOODS  PRODUCERS  POISED  FOR  CYCLICAL  RECOVERY 

With the economy  on  the  mend,  investors  are  taking a 
fresh look at  shares  of  capital  goods  producers,  whose 
earnings should  expand  as  industrial  output  rises  and 
business boosts  spending  on  plant  and  equipment.  This 
cyclically sensitive  group,  which  includes  a diverse array 
of machinery,  machine  tool  and  electrical  equipment 
issues, showed some  strength  early  in  the  year.  But the 
slow pace of  economic  recovery  has  recently  restrained 
investor enthusiasm  for  the  slocks. 

The S&P capital  goods  composite  index  is  flat so far 
this year vs. a 3.6% decline  for  the S&P 500. The index's 
strongest components  have  been  machine  tools,  up  7% 
and manufacturing  (diversified)  up 

ON THE  VERCJE  OF  A  PICKUP 

Demand for  capital  goods  typically  trails  an upswing in 
the business cycle,  so  few  producers  have  yet  seen any 
significant strengthening  in  new  orders  and  backlogs. 
Business fixed  investment  declined  last  year  and 
accounted for  only  9%  of  the  gross  domestic  product, 
which was close lo  a 30-year  low.  With corporate  profits 

starling to  turn up  and cash flows  improving, business 
capital spending should soon start to  revive. New orders 
for nondefense capital goods, a  bell-wether indicator  of 
future spending on equipment, are at their highest levels 
in a  year  and  a  half.  DRI/-McGraw-Hill  economists 
project that  nonfarm plant and  equipment  outlays  may 
rise little this year, but stage a solid 11% gain in 1УУЗ as 
industrial capacity utilization rates  climb above  804. 

Stepped-up investment spending  means  fatter  order 
books for  suppliers of  capital  goods,  whose  products 
enhance labor productivity, improve product quality  and 
modernize production capacity.  While  profits  for  most 
capital goods makers may rise  only modestly  over  the 
next few  quarters, they  should  increase  more  robustly 
next year, assuming the economic recovery develops  into 
a broader-based upturn. 

From:  The  Oiillonk.  Standard  &  Poor's  Corp  .  June  24.  1492. 
Reprinted  by  permission  of  Standard  &  Poor's,  a  division  of 
McGraw-Hill.  Inc. 

spending  wili  tend  to  stimulate  the  economy  and  increase  GDP.  It  also  might  increase 
interest  rates  by  increasing  the  demand  for  borrowed  funds  by the  government  as  well  as 
by businesses  that  might  desire  to  borrow  to  finance  new  ventures.  Finally,  it  could 
increase  the  inflation  rate  if  the  demand  for  goods  and  services  is  raised  to  a  level  at  or 
beyond  the  total  productive  capacity  of  the  economy. 

Supply  shocks  are  usually  characterized  by  aggregate  output  moving  in  the  opposite 
direction  as  inflation  and  interest  rates.  For  example,  a  big  increase  in  the  price  of 
imported  oil  will  be  inflationary  because  costs  of  production  will  rise,  which  eventually 
will  lead  to  increases  in  prices  of  finished  goods.  The  increase  in  inflation  rates  over  the 
near  term  can  lead  to  higher  nominal  interest  rates.  Against  this  background,  aggregate 
output  will  be  falling.  With  raw  materials  more  expensive,  the  productive  capacity  of  the 
economy  is  reduced,  as  is  the  ability  of  individuals  to  purchase  goods  at  now-higher 
prices.  GDP,  therefore,  tends  to  fall. 

How  can  we  relate  this  framework  to  investment  analysis?  You  want  to  identify  the 
industries  that  will  be  most  helped  or  hurt  in  any macroeconomic  scenario  you  envision. 
For  example,  if  you  forecast  a  tightening  of  the  money  supply,  you  might  want  to  avoid 
industries  such  as  automobile  producers  that  might  be  hurt  by  the  likely  increase  in 
interest  rates.  We  caution  you  again  that  these  forecasts  are no  easy  task.  Macroeconomic 
predictions  are  notoriously  unreliable.  And  again,  you  must  be  aware  that  in  all  likeli-
hood  your  forecast  will  be  made  using  only  publicly  available  information.  Any  invest-
ment  advantage  you  have  will  be  a  result only  of  better  analysis—not  better  information. 

An example  of  investment  advice  pegged  to  forecasts  of  the  macroeconomy  is  given 
in the  nearby  box.  The  analysis  is  based on the macroeconomic  forecast  that  the  economy 
is about  to  turn  up.  As  a  result,  industries  with  above-average  sensitivity  to  the  macro-
economy  would  be  expected  to  be  the  best  performers.  Since  sales  of  capital  goods 
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producers,  which  supply  products  used  by  other  firms  to  produce  their  own  goods,  are 

typically  very  sensitive  to  business  conditions,  the  recommendation  is  to  purchase  shares 

from this  industry  group. 

11.5  FEDERAL  GOVERNMENT  POLICY 

FISCAL  POLICY 

fiscal  policy 

The  use  of  government 

spending  and  taxing  for 

the  specific  purpose  of 

stabilizing  the  economy. 

MONETARY 

POLICY 

monetary  policy 

Actions  taken  by  the 

Board  of  Governors  of 

the  Federal  Reserve 

System  to  influence  the 

money  supply  or  interest 

rates. 

As the  previous  sectior  would  suggest,  the  government  has  two  broad  classes  of 

macroeconomic  tools�those  that  affect  the  demand  for  goods  and  services  and  those 

that affect  the  supply.  For  most  of  postwar  history,  demand-side  policy  has  been  of 

primary  interest.  The  focus  has  been  on  government  spending,  tax  levels,  and  monetary 

policy.  Since  1981,  however,  increasing  attention  has  been  focused  on  supply-side 

economics.  Broadly  interpreted,  supply-side  concerns  have  to  do  with  enhancing  the 

productive  capacity  of  the  economy,  rather  than  increasing  the  demand  for  the  goods  and 

services  the  economy  can  produce.  In  practice,  supply-side  economists  have  focused  on 

the appropriateness  of  the  incentives  to  work,  innovate,  and  take  risks  that  result  from  our 

system of  taxation.  However,  issues  such  as  national  policies  on  education,  infrastructure 

(such as  communication  and  transportation  systems),  and  research  and  development  also 

are properly  regarded  as  part  of  supply-side  macroeconomic  policy. 

Fiscal  policy  refers  to  the  government's  spending  and  tax  actions  and  is  part  of 

"demand-side  management."  Fiscal  policy  is  probably  the  most  direct  way  either  to 

stimulate  or  to  slow  the  economy.  Decreases  in  government  spending  directly  deflate  the 

demand  for  goods  and  services.  Similarly,  increases  in  tax  rates  immediately  siphon 

income  from  consumers  and  result  in  fairly  rapid  decreases  in  consumption. 

Ironically,  although  fiscal  policy  has  the  most  immediate  impact  on  the  economy,  the 

formulation  and  implementation  of  such  policy  is  usually  painfully  slow  and  involved. 

This is  because  fiscal  policy  requires  enormous  amounts  of  compromise  between  the 

executive  and  legislative  branches.  Tax  and  spending  policy  must  be  initiated  and  voted 

on by  Congress,  which  requires  considerable  political  negotiations,  and  any  legislation 

passed  must  be  signed  by  the  president,  requiring  more  negotiation.  Thus,  while  the 

impact  of  fiscal  policy  is  relatively  immediate,  its  formulation  is  so  cumbersome  that 

fiscal policy  cannot  in  practice  be  used  to  fine-tune  the  economy. 

Moreover,  much  of  government  spending,  such  as  that  for  Medicare  or  social  security, 

is nondiscretionary.  meaning  that  it  is  determined  by  formula  rather  than  policy  and 

cannot  be  changed  in  response  to  economic  conditions.  This  places  even  more  rigidity 

into the  formulation  of  fiscal  policy. 

A common  way  to  summarize  the  net  impact  of  government  fiscal  policy  is  to look at 

the government's  budget  deficit  or  surplus,  which  is  simply  the  difference  between 

revenues  and  expenditures.  A  large  deficit  means  the  government  is  spending  considera-

bly more  than  it  is  taking  in  by  way  of  taxes.  The  net  effect  is  to  increase  the  demand  for 

goods  (via  spending)  by  more  than  it  reduces  the  demand  for  goods  (via  taxes),  therefore, 

stimulating  the  economy. 

Monetary  policy  refers  to  the  manipulation  of  the  money  supply  to  affect  the  macro-

economy  and  is  the other  main  leg  of demand-side  policy.  Monetary  policy  works  largely 

through  its  impact  on  interest  rates.  Increases  in  the  money  supply  lower  short-term 

interest  rates,  ultimately  encouraging  investment  and  consumption  demand.  Over  longer 

periods,  however,  most  economists  believe  a  higher  money  supply  leads  only  to  a higher 

price  level  and  does  not  have  a  permanent  effect  on  economic  activity.  Thus,  the 

monetary  authorities  face  a difficult  balancing  act.  Expansionary  monetary  policy  proba-

bly will  lower  interest  rates  and  thereby  stimulate  investment  and  some  consumption 
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demand  in  the  short  run,  but  these  circumstances  ultimately  will  lead  only  to  higher 

prices.  The  stimulation/inflation  trade-off  is  implicit in  all debate  over  proper  monetary 

policy. 

Fiscal  policy  is  cumbersome  to  implement  but  has  a  fairly  direct  impact  on  the 

economy,  while  monetary  policy  is  easily  formulated  and  implemented  but  has  a  less 

direct  impact.  Monetary  policy  is  determined  by  the Board of  Governors  of  the  Federal 

Reserve  System.  Board  members  are  appointed  by  the  president  for  14-year  terms  and 

are reasonably  insulated  from  political  pressure.  The  board  is  small  enough,  and  often 

sufficiently  dominated  by  its  chairperson,  that  policy  can  be  formulated  and  modulated 

relatively  easily. 

Implementation  of  monetary  policy  also  is  quite direct.  The  most  widely  used  tool  is 

the open  market  operation,  in  which  the  Fed  buys  or  sells  bonds  for  its  own  account. 

When  the  Fed  buys  securities,  it  simply "writes  a  check,"  thereby  increasing  the  money 

supply.  (Unlike  us,  the  Fed  can  pay  for  the securities  without  drawing  down  funds  at  a 

bank  account.)  Conversely,  when  the Fed sells a security, the money paid  for  it leaves  the 

money  supply.  Open  market  operations  occur  daily,  allowing  the  Fed  to  fine-tune  its 

monetary  policy. 

Other  tools  at  the  Fed's  disposal  are  the  discount  rate,  which  is  the  interest  rate  it 

charges  banks  on  short-term  loans,  and the  reserve requirement,  which  is  the  fraction  of 

deposits  that  banks  must  hold  as  cash on hand or as deposits with the  Fed.  Reductions  in 

the discount  rate  signal  a  more expansionary  monetary  policy.  Lowering  reserve  require-

ments  allows  banks  to  make  more  loans  with  each dollar  of  deposits  and  stimulates  the 

economy  by  increasing  the  effective  money supply. 

Monetary  policy  affects  the  economy  in  a  more  roundabout  way  than  fiscal  policy. 

While  fiscal  policy  directly  stimulates  or  dampens the economy,  monetary  policy  works 

largely  through  its  impact  on  interest  rates.  Increases  in the money  supply  lower  interest 

rates,  which  stimulate  investment  demand.  As  the  quantity  of  money  in  the  economy 

increases,  investors  will  find that their portfolios  of assets include too  much money.  They 

will rebalance  their  portfolios  by buying securities  such as bonds,  forcing  bond prices  up 

and interest  rates  down.  In  the  longer  run,  individuals  may  increase  their  holdings  of 

stocks  as  well  and  ultimately  buy  real  assets,  which  stimulates  consumption  demand 

directly.  The  ultimate  effect  of monetary policy on investment  and consumption  demand, 

however,  is  less  immediate  than  that  of  fiscal  policy. 

3. Suppose  the  government  wants  to  stimulate the  economy without increasing  interest 

rates.  What  combination  of  fiscal and monetary policy might accomplish this  goal? 

Fiscal  and  monetary  policy  are  demand-oriented  tools  that  affect  the  economy  by 

stimulating  the  total  demand  for  goods  and  services.  The  implicit  belief  is  that  the 

economy  will  not  by  itself  arrive  at  a  full  employment  equilibrium,  and  that  macro-

economic  policy  can  push  the  economy toward this  goal. In contrast,  supply-side  policies 

treat  the  issue  of  the  productive  capacity  of  the  economy.  The  goal  is  to  create  an 

environment  in  which  workers  and  owners  of  capital  have  the  maximum  incentive  and 

ability  to  produce  and  develop  goods. 

Supply-side  economists  also  pay considerable  attention  to  tax policy.  While  demand 

siders  look  at  the  effect  of  taxes  on  consumption  demand,  supply  siders  focus  on 

incentives  and  marginal  tax  rates.  They  argue  that  lowering  tax  rates  will  elicit  more 

investment  and  improve  incentives  to  work, thereby enhancing  economic  growth.  Some 

go so  far  as  to  claim  that  reductions  in  lax rates  can  lead  to  increases  in  tax  revenues 

because  the  lower  tax  rates  will  cause  the economy and the  revenue tax base  to  grow by 

more  than  the  tax  rate  is  reduced. 

/ I  CONCEPT 

I CHECK 

SUPPI.Y-SIDE 

POLICIES 
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CONCEPT  4.  Large  tax  cuts  in  the  1980s  were  followed  by  rapid  growth  in  GDP.  How  would 
CHECK  demand-side  and  supply-side  economists  differ  in  their  interpretations  of  this 

phenomenon? 

11.6  BUSINESS  CYCLES 

THE  BUSINESS 

CYCLE 

business  cycle 

Repetitive  cycles  of 

recession  and  recovery. 

peak 

The  transition  from  the 

end  of  an  expansion  to 

the  start  of  a  contraction 

trough 

The  transition  point 

between  recession  and 

recovery. 

cyclical  industries 

Industries  with  above-

average  sensitivity  to  the 

state  of  the  economy. 

defensive  industries 

Industries  with  below-

average  sensitivity  to  the 

state  of  the  economy. 

We've  looked  at  the  tools  the  government  uses  to  fine-tune  the  economy,  attempting  to 
maintain  low  unemployment  and  low  inflation.  Despite  these  efforts,  economies  repeat-
edly seem  to  pass  through  good  and  bad  times.  One  determinant  of  the  broad  asset 
allocation  decision  of  many  analysts  is  a  forecast  of  whether  the  macroeconomy  is 
improving  or  deteriorating.  A  forecast  that  differs  from  the  market  consensus  can  have a 
major  impact  on  investment  strategy. 

The economy  recurrently  experiences  periods  of  expansion  and  contraction,  although  the 
length and  depth  of  those  cycles  can  be  irregular.  This  recurring  pattern  of  recession  and 
recovery  is  called  the  business  cycle.  Figure  11.6  presents  graphs  of  several  measures  of 
production  and  output  for  the  years  1965-1993.  The  production  series  all  show  clear 
variation  around  a  generally  rising  trend.  The  bottom  graph  of  capacity  utilization  also 
evidences  a  clear  cyclical  (although  irregular)  pattern. 

The transition  points  across  cycles  are  called  peaks  and  troughs.  labeled  P  and Т  at the 
top of  the  graph.  A  peak  is  the  transition  from  the  end  of  an  expansion  to  the  start  of a 
contraction.  A  trough  occurs  at  the  bottom  of  a  recession  just  as  the  economy  enters  a 
recovery.  The  shaded  areas  in  Figure  11.6  all  represent  periods  of  recession.  The 
National  Bureau  of  Economic  Research  (NBER)  is  the  official  designator  of  peak  and 
trough points. 

As the  economy  passes  through  different  stages  of  the  business  cycle,  the  relative 
performance  of  different  industry  groups  might  be  expected  to  vary.  For  example,  at  a 
trough,  just  before  the  economy  begins  to  recover  from  a  recession,  one  would  expect 
that cyclical  industries,  those  with  above-average  sensitivity  to  the  state  of  the  economy, 
would  tend  to  outperform  other  industries.  Examples  of  cyclical  industries  are  producers 
of durable  goods  such  as  automobiles  or  washing  machines.  Because  purchases  of  these 
goods  can  be  deferred  during  a  recession,  sales  are  particularly  sensitive  to  macro-
economic  conditions.  Other  cyclical  industries  are  producers  of  capital  goods,  that  is. 
goods  used  by  other  firms  to  produce  their  own  products.  When  demand  is  slack,  few 
companies  will  be  expanding  and  purchasing  capital  goods.  Therefore,  the  capital  goods 
industry  bears  the  brunt  of  a  slowdown,  but  does  well  in  an  expansion. 

In contrast  to  cyclical  firms,  defensive  industries  have  little  sensitivity  to  the  business 
cycle.  These  are  industries  that  produce  goods  for  which  sales  and  profits  are  least 
sensitive  to  the  state  of  the  economy.  Defensive  industries  include  food  producers  and 
processors,  pharmaceutical  firms,  and  public  utilities.  These  industries  will  outperform 
others  when  the  economy  enters  a  recession. 

The cyclical/defensive  classification  corresponds  well  to  the  notion  of  systematic  or 
market  risk  introduced  in  our  discussion  of  portfolio  theory.  Firms  in  cyclical  industries 
will have  high-beta  stocks,  performing  best  when  economic  news  is  positive,  but 
performing  worst  when  news  is  bad.  Conversely,  defensive  firms  will  have  low  betas  and 
performance  that  is  relatively  unaffected  by  overall  market  conditions. 

Unfortunately,  it  is  not  so  easy  to  determine  when  the  economy  is  passing  through  a 
peak or  a trough.  If  it were,  choosing  between  cyclical  and  defensive  industries  would  be 
easy.  As  we  know  from  our  discussion  of  efficient  markets,  however,  attractive  invest-
ment choices  will  rarely  be  obvious.  It  usually  is  not  apparent  that  a  recession  or 
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FIGURE  11.6  CYCLICAL  INDICATORS,  1965-1993. 
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ECONOMIC 

INDICATORS 

leading  economic 

indicators 

Economic  series  that 

tend  to  rise  or  fall  in 

advance  of  the  rest  of 

the  economy. 

expansion  has  started  or  ended  until  several  months  after  the  fact.  With  hindsight,  the 

transitions  from  expansion  to  recession  and  back  might  be  apparent,  but  it  is  often  quite 

difficult  to  say  whether  the  economy  is  heating  up  or  slowing  down  at  any  moment. 

Given the  cyclical  nature  of  the  business  cycle,  it  is  not  surprising  that  to  some  extent  the 

cycle  can  be  predicted.  The  NBER  has  developed  a  set  of  cyclical  indicators  to  help 

forecast,  measure,  and  interpret  short-term  fluctuations  in  economic  activity.  Leading 

economic  indicators  are  those  economic  series  that  tend  to  rise  or  fall  in  advance  of  the 

rest of  the  economy.  Coincident  and  lagging  indicators,  as  their  names  suggest,  move  in 

tandem  with  or  somewhat  after  the  broad  economy. 

Eleven  series  are  grouped  into  a  widely  followed  composite  index  of  leading  eco-

nomic  indicators.  Similarly,  four  coincident  and  seven  lagging  indicators  form  separate 

indexes.  The  composition  of  these  indexes  appears  in  Table  11.2. 

Figure  11.7  graphs  these  three  series  over  the  period  1956-1993.  The  numbers  on the 

charts  near  the  turning  points  of  each  series  indicate  the  length  of  the  lead  time  or  lag 

time (in  months)  from  the  turning  point  to  the  designated  peak  or  trough  of  the 

corresponding  business  cycle.  While  the  index  of  leading  indicators  consistently  turns 

before  the  rest  of  the  economy,  the  lead  time  is  somewhat  erratic.  Moreover,  the  lead 

time for  peaks  is  consistently  longer  than  that  for  troughs. 

The stock  market  price  index  is  a  leading  indicator.  This  is  as  it  should  be.  as  stock 

prices  are  forward-looking  predictors  of  future  profitability.  Unfortunately,  this  makes 

the series  of  leading  indicators  much  less  useful  for  investment  policy�by  the  time  the 

series  predicts  an  upturn,  the  market  has  already  made  its  move.  While  the  business  cycle 

TABLE  11.2 

INDEXES  OF 

ECONOMIC-

INDICATORS 

A. Leading  Indicators 

1. Average  weekly  hours  of  production  workers  (manufacturing) 

2. Average  weekly  initial  claims  for  unemployment  insurance 

3.  Manufacturers'  new  orders  (consumer  goods  and  materials 

industries) 

4. Vendor  performance�slower  deliveries  diffusion  index 

5.  Contracts  and  orders  for  plant  and  equipment 

6. New  private  housing  units  authorized  by  local  building  permits 

7. Change  m  manufacturers'  unfilled  orders  (durable  goods  indus-

tries) 

8. Change  in  sensitive  matenals  prices 

9 Stock  prices,  500  common  stocks 

10.  Money  supply  (M2) 

11.  Index  of  consumer  expectations 

B. Coincident  Indicators 

1. Employees  on  nonagricultural  payrolls 

2. Personal  income  less  transfer  payments 

3.  Industrial  production 

4. Manufacturing  and  trade  sales 

C. Lagging  Indicators 

1. Average  duration  of  unemployment 

2.  Ratio  of  trade  inventories  to  sales 

3. Change  in  index  of  labor  cost  per  unit  of  output 

4 Average  prime  rate  charged  by  banks 

5. Commercial  and  industnal  loans  outstanding 

6. Ratio  of  consumer  installment  credit  outstanding  to  personal 

income 

7. Change  in  consumer  price  index  for  services 

From  Survey  of  Current  Business.  U.S  Department  of  Commerce.  February  1991 
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FIGURE  11.7  INDEXES  OF  LEADING,  COINCIDENT,  AND  LAGGING  INDICATORS. 
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Composite  Indexes 

NOTE�The  numbers  and  arrows  indicate length of leads (-) and lags (+) in months from business 

cycle turning dates. Current  data  for these  senes  are  shown  on page  C-1 

Note: The numbers  and  arrows  indicate  length  of leads  (-)  and  lags  (+)  in  months from business  cycle turning dates 



310  PART  IV  I  SECURITY  ANALYSIS 

may be  somewhat  predictable,  the  stock  market  may  not  be.  This  is  just  one  more 
manifestation  of  the  efficient  market  hypothesis. 

The money  supply  is  another  leading  indicator.  This  makes  sense  in  light  of  our  earlier 
discussion  concerning  the  lags  surrounding  the  effects  of  monetary  policy  on  the 
economy.  An  expansionary  monetary  policy  can  be  observed  fairly  quickly,  but  it  might 
not affect  the  economy  for  several  months.  Therefore,  today's  monetary  policy  might 
well predict  future  economic  activity. 

Other  leading  indicators  focus  directly  on  decisions  made  today  that  will  affect 
production  in  the  near  future.  For  example,  manufacturers'  new  orders  for  goods, 
contracts  and  orders  for  plant  and  equipment,  and  housing  starts  all  signal  a  coming 
expansion  in  the  economy. 

11.7  INDUSTRY  ANALYSIS 

Industry  analysis  is  important  for  the same  reason  that  macroeconomic  analysis  is.  Just as 
it is  difficult  for  an  industry  to  perform  well  when  the  macroeconomy  is  ailing,  it  is 
unusual  for  a firm  in a  troubled  industry  to  perform  well.  Similarly,  just  as  we  have  seen 
that economic  performance  can  vary  widely  across  countries,  performance  also  can vary 
widely  across  industries.  Figure  11.8  illustrates  the  dispersion  of  industry  performance.  It 
shows  projected  growth  in  earnings  per  share  in  1994  for  several  major  industry  groups. 
The forecasts,  which  come  from  a  survey  of  industry  analysts,  range  from  7.79c  for 
public  utilities  to  52.6%  for  consumer  durables. 

Industry  groups  show  even  more  dispersion  in  their  stock  market  performance.  Figure 
11.9 illustrates  the  performance  of  the  10  best  and  10  worst  performing  industries  in 

FIGURE  11.8  EARNINGS  ESTIMATES  IN  SEVERAL  INDUSTRIES. 

Source US  Comments.  May  28. 1993 Insliluhonal Brokers Eslimate Syslem (l/B;E/S) 

П Lin  иП  п 

l/B/E/S'  Basic  Capital  Consumer  Consumer  Consumer  Energy  Financial  Health  Public 
industries  goods  durables  non-  services  services  care  utilities 

durables 
No.  of 

Firms:  3612  269  353  151 

' Institutional  Brokers  Estimate  System 

Tech-
nology 

Transporta-
tion 

196  493  196  694 461 210 
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FIGURE  11.9 
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Source The  Wall  Street  Journal.  January 4. 1993 Repnnled by permission ot The Wall Street Journal. 1993 
Dow Jones & Company. Inc. All Righls Reserved Worldwide. 

DEFINING  AN 

INDUSTRY 

SIC codes 

Classification  of  firms 

into industry  groups 

using numerical  codes  to 

identify industries. 

1992.  The  spread  in  performance  is  remarkable,  ranging  from  a  66%  nine-month  return 
for  the  semiconductor  industry  to  a  20%  loss  in  the  computer  industry. 

While  we  know  what  we  mean  by  an  industry,  it  can  be  difficult  in  practice  to  decide 
where  to  draw  the  line  between  one  industry  and  another.  Consider  for  example,  the 
health  care  industry.  Figure  11.8  shows  that  the  forecast  for  1994  growth  in  industry 
earnings  per  share  was  17.6%.  But  the  health  care  "industry"  contains  firms  with  widely 
differing  products  and  prospects.  Figure  11.10  breaks  down  the  industry  into  six  sub-
groups.  The  forecasted  performance  of  these  more  narrowly  defined  groups  differs 
widely,  suggesting  that  they  are  not  members  of  a  homogeneous  industry.  Similarly, 
most  of  these  subgroups  in  Figure  11.10  could  be  divided  into  even  smaller  and  more 
homogeneous  groups. 

A useful  way  to  define  industry  groups  in  practice  is  given  by  Standard  Industry 

Classification or  SIC  codes.  These  are  codes  assigned  by  the  U.S.  government  for  the 
purpose  of  grouping  firms  for  statistical  analysis.  The  first  two  digits  of  the  SIC  codes 
denote  very  broad  industry  classifications.  For  example,  the  SIC  codes  assigned  to  any 
type  of  building  contractor  all  start  with  15.  The third  and fourth  digits  define  the  industry 
grouping  more  narrowly.  For  example,  codes  starting  with  152  denote  residential 

building  contractors,  and  group  1521  contains  single  family  building  contractors.  Firms 
with  the  same  four-digit  SIC  code  therefore  are  commonly  taken  to  be  in  the  same 
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FIGURE  11.10 
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industry.  Many  statistics  are  computed  for  even  more  narrowly  defined  five-digit  SIC 

groups. 

SIC industry  classifications  are  not  perfect.  For  example,  both  J.C.  Penney  and 

Neiman  Marcus  are  in  group  5311,  Department  Stores.  Yet  the  former  is  a  high-volume 

"value"  store,  while  the  latter  is  a high-margin  elite  retailer.  Are  they  really  in  the  same 

industry?  Still,  SIC  classifications  are  a  tremendous  aid  in  conducting  industry  analysis 

since they  provide  a  means  of  focusing  on  very  broad  or  fairly  narrowly  defined  groups 

of firms. 

Several  other  industry  classifications  are  provided  by  other  analysts,  for  example. 

Standard  &  Poor's  reports  on  the  performance  of  about  100  industry  groups.  S&P 

computes  stock  price  indexes  for  each  group,  which  is  useful  in  assessing  past  investment 

performance.  The  Value  Line  Investment  Survey  reports  on  the  conditions  and  prospects 

of about  1,700  firms,  grouped  into  about  90  industries.  Value  Line's  analysts  prepare 

forecasts  of  the  performance  of  industry  groups  as  well  as  of  each  firm. 

SENSITIVITY  TO  Once  the  analyst  forecasts  the  state  of  the  macroeconomy,  it  is  necessary  to  determine  the 

THE  BUSINESS  implication  of  that  forecast  for  specific  industries.  Not  all  industries  are  equally  sensitive 

CYCLE  to  the business  cycle.  For  example,  consider  Figure  11.11,  which  is  A  graph  of  automobile 

production  and  shipments  of  tobacco  products,  both  scaled  so  that  1963  has  a  value  of 

100. 

Clearly,  the  tobacco  industry  is  virtually  independent  of  the  business  cycle.  Demand 

for  tobacco  products  does  not  seem  affected  by  the  state  of  the  macroeconomy  in  any 

meaningful  way.  This  is  not  surprising.  Tobacco  consumption  is  determined  largely  by 

habit  and  is  a small  enough  part  of  most  budgets  that  it  will  not  be  given  up  in  hard  times. 

Auto  production  by  contrast  is  highly  volatile.  In  recessions,  consumers  can  try  to 

prolong  the  lives  of their  cars  until  their  income  is  higher.  For  example,  the  worst  year  for 

auto  production,  according  to  Figure  11.11,  was  1982.  This  was  also  a  year  of  deep 

recession,  with  the  unemployment  rate  at  9.5%. 

Three  factors  will  determine  the  sensitivity  of  a  firm's  earnings  to  the  business  cycle. 

First is  the  sensitivity  of  sales.  Necessities  will  show  little  sensitivity  to  business 

conditions.  Examples  of  industries  in  this  group  are  food,  drugs,  and  medical  services. 
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FIGURE  11.11 
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Other  industries  with  low  sensitivity  are  those  for  which  income  is  not  a  crucial 
determinant  of  demand.  As  we  noted,  tobacco  products  are  examples  of  this  type  of 
industry.  Another  industry  in  this group is movies, because  consumers  tend  to  substitute 
movies  for  more  expensive  sources  of  entertainment  when  income  levels  are  low.  In 
contrast,  firms  in  industries  such  as  machine  tools,  steel,  autos,  and  transportation  are 
highly  sensitive  to  the  state  of  the  economy. 

The  second  factor  determining  business  cycle sensitivity is  operating  leverage,  which 
refers  to  the  division  between  fixed  and variable  costs.  (Fixed  costs  are  those  the  firm 
incurs  regardless  of  its  production  levels.  Variable costs  are  those  that  rise  or  fall  as  the 
firm  produces  more  or  less  product.)  Firms  with greater  amounts  of variable  as  opposed 
to fixed  costs  will  be  less  sensitive  to  business conditions.  This  is  because  in  economic 
downturns,  these  firms  can reduce costs as output falls  in response to falling  sales.  Profits 
for  firms  with  high  fixed  costs  will  swing more  widely  with  sales  because  costs  do  not 
move  to  offset  revenue  variability.  Firms  with  high  fixed  costs  are  said  to  have  high 
operating  leverage,  as  small  swings  in  business  conditions  can  have  large  impacts  on 
profitability. 

An example  might  help  illustrate  this  concept.  Consider  two  firms  operating  in  the 
same  industry  with  identical  revenues  in  all  phases  of  the  business  cycle:  recession, 
normal,  and  expansion.  Firm  A  has short-term leases  on most  of  its  equipment  and  can 
reduce  its  lease  expenditures  when  production slackens.  It  has  fixed  costs  of  $5  million 
and variable  costs  of  $1  per  unit  of  output.  Firm В  has long-term  leases  on  most  of  its 
equipment  and  must  make  lease  payments  regardless  of  economic  conditions.  Its  fixed 
costs  are  higher,  $8  million,  but its variable costs are only $.50 per unit. Table 11.3  shows 
that  firm  A  will  do  better  in  recessions  than firm  B,  but not  as  well  in  expansions.  A's 
costs  move  in  conjunction  with  its  revenues  to  help  performance  in  downturns  and 
impede  performance  in  upturns. 

The  third  factor  influencing  business  cycle  sensitivity  is  financial  leverage,  which  is 
the  use  of  borrowing.  Interest  payments  on debt must  be  paid regardless  of  sales.  They 
are fixed  costs  that  also  increase  the sensitivity of profits  to business conditions.  We  will 
have  more  to  say  about  financial  leverage  in  Chapter  13. 

Investors  should  not  always  prefer  industries  with  lower  sensitivity  to  the  business 
cycle.  Firms  in  sensitive  industries  will have high-beta stocks  and are  riskier.  But  while 
they  swing  lower  in  downturns,  they  also  swing higher  in upturns.  As  always,  the  issue 

Source  Business  Statistics  1963-91.  U S. Department of Commerce (June 1992) 
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TABLE  11.3 

OPERATING 

LEVERAGE 

Scenario: 

Firm: 

Sales 
(million  units) 

Price  per  unit 
Revenue 

(S million) 
Fixed  costs 

(S million) 
Variable  costs 

(S million) 
Total  costs 

(S million) 
Profits 

S 2 
10 

5 

5 

S10 

S 0 

S 2 
10 

2.5 

S10  5 

S (0.5) 

S 2 
12 

5 

6 

S11 

S 1 

S 2 
12 

8 

3 

S11 

S 1 

Expansion 

В 

S 2 
14 

5 

7 

S12 

S 2 

S 2 
14 

3.5 

S11 5 

S 2.5 

/ I  CONCEPT 

I CHECK 

INDUSTRY  LIFE 

CYCLES 

industry  life  cycle 

Stages  through  which 

firms  typically  pass  as 

they  mature. 

you need  to  address  is  whether  the  expected  return  on  the  investment  is  fair  compensation 
for the  risks  borne. 

5. What  will  be  profits  in the three  scenarios  for  firm  С  with  fixed  costs  of  S2 million and 
variable  costs  of  $1.50  per  unit?  What  are  your  conclusions  regarding  operating 
leverage  and  business  risk? 

Examine  the  biotechnology  industry  and  you  will  find  many  firms  with  high  rates  of 
investment,  high  rates  of  return  on  investment,  and  low  dividend  payout  rates.  Do  the 
same  for  the  electric  utility  industry  and  you  will  find  lower  rates  of  return.  lower 
investment  rates,  and  higher  dividend  payout  rates.  Why  should  this  be? 

The biotech  industry  is  still  new.  Recently,  available  technologies  have  created 
opportunities  for  highly  profitable  investment  of  resources.  New  products  are  protected 
by patents,  and  profit  margins  are  high.  With  such  lucrative  investment  opportunities, 
firms find  it  advantageous  to  put  all  profits  back  into  the  firm.  The  companies  grow 
rapidly  on  average. 

Eventually,  however,  growth  must  slow.  The  high  profit  rates  will  induce  new  firms to 
enter  the  industry.  Increasing  competition  will  hold  down  prices  and  profit  margins.  New 
technologies  become  proven  and  more  predictable,  risk  levels  fall,  and  entry  becomes 
even easier.  As  internal  investment  opportunities  become  less  attractive,  a  lower  fraction 
of profits  are  reinvested  in  the  firm.  Cash  dividends  increase. 

Ultimately,  in  a  mature  industry,  we  observe  "cash  cows,"  firms  with  stable  divi-
dends  and  cash  flows  and  little  risk.  Growth  rates  might  be  similar  to  that  of  the  overall 
economy.  Industries  in  early  states  of  their  life  cycles  offer  high-risk/high-potential-
return  investments.  Mature  industries  offer  lower-risk,  lower-return  combinations. 

This  analysis  suggests  that  a  typical  industry  life  cycle  might  be  described  by  four 
stages:  a  start-up  stage  characterized  by  extremely  rapid  growth,  a  consolidation  stage 
characterized  by  growth  that  is  less  rapid  but  still  faster  than  that  of  the  general  economy, 
a maturity  stage  characterized  by  growth  no  faster  than  the  general  economy,  and  a  stage 
of relative  decline,  in  which  the  industry  grows  less  rapidly  than  the  rest  of  the  economy, 
or actually  shrinks.  This  industry  life  cycle  is  illustrated  in  Figure  11.12.  Let  us  turn  to an 
elaboration  of  each  of  these  stages. 

START-UP  STAGE  The  early  stages  of  an  industry  are  often  characterized  by  a  new 
technology  or  product  such  as  VCRs  or  personal  computers  in  the  1980s,  or  bioengineer-
ing in  the  1990s.  At  this  stage,  it  is  difficult  to  predict  which  firms  will  emerge  as 
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FIGURE  11.12 
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industry  leaders.  Some  firms  will  turn  out  to  be  wildly  successful,  and  others  will  fail 

altogether.  Therefore,  there  is considerable risk in selecting one particular  firm  within  the 

industry. 

At the  industry  level,  however,  sales and earnings will grow at an extremely  rapid  rate 

since  the  new  product  has  not  yet  saturated  its  market.  For  example,  in  1980  very  few 

households  had  VCRs.  The  potential  market  for  the product  therefore  was  the  entire  set 

of television-watching  households.  In  contrast to  this situation,  consider  the  market  for  a 

mature  product  like  refrigerators.  Almost  all  households  in  the  U.S.  already  have 

refrigerators,  so  the  market  for  this good is  primarily comprised  of  households  replacing 

old refrigerators.  Obviously,  the growth rate in this market will be far  less than for  VCRs. 

CONSOLIDATION  STAGE  After  a product becomes  established,  industry  leaders  begin 

to emerge.  The  survivors  from  the  start-up  stage  are  more  stable,  and  market  share  is 

easier  to  predict.  Therefore,  the  performance  of  the  surviving  firms  will  more  closely 

track  the  performance  of the  overall industry.  The industry still  grows  faster  than the  rest 

of the  economy  as  the  product  penetrates  the marketplace  and becomes  more  commonly 

used. 

MATURIT  Y  STAGE  At  this  point,  the  product has  reached  its  full  potential  for  use  by 

consumers.  Further  growth  might  merely  track  growth  in  the  general  economy.  The 

product  has  become  far  more  standardized,  and  producers  are  forced  to  compete  to  a 

greater  extent  on  the  basis  of  price.  This  leads  to  narrower  profit  margins  and  further 

pressure  on  profits.  Firms  at  this  stage  sometimes  are  characterized  as  "cash  cows," 

firms  with  reasonably  stable  cash  flow  but  offering  little  opportunity  for  profitable 

expansion.  The  cash  flow  is best "milked  from"  rather  than reinvested  in  the  company. 

RELATIVE  DECLINE  In  this  stage,  the industry might  grow at  less  than the  rate  of the 

overall  economy,  or  might  even shrink.  This could be due to obsolescence  of the product, 

competition  from  new  products,  or  competition from  new low-cost  suppliers. 

At which  stage  in  the  life  cycle  are  investments  in  an  industry  most  attractive? 

Conventional  wisdom  is  that investors  should seek firms  in high-growth  industries.  This 

recipe  for  success  is  simplistic,  however.  If  the  security  prices  already  reflect  the 

likelihood  for  high  growth,  then  it  is  too  late  to  make  money  from  that  knowledge. 
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Moreover,  high  growth  and  fat  profits  encourage  competition  from  other  producers.  The 

exploitation  of  profit  opportunities  brings  about  new  sources  of  supply  that  eventually 

reduce  prices,  profits,  investment  returns,  and  finally  growth.  This  is  the  dynamic  behind 

the progression  from  one  stage  of  the  industry  life  cycle  to  another.  The  famous  portfolio 

manager  Peter  Lynch  makes  this  point  in  One  Up  on  Wall  Street.  He  says  that 

Many people  prefer  to invest in  a  high-growth  industry,  where  there's  a  lot  of  sound and 
fury. Not me.  I  prefer  to invest  in  a  low-growth  industry.  ...  In  a  low-growth  industry, 
especially one  that's  boring  and  upsets  people  [such  as  funeral  homes  or  the  oil-drum 
retrieval business],  there's  no  problem with  competition.  You  don't  have  to  protect your 
flanks from potential rivals  .  .  . and this  gives  you  the  leeway  to  continue  to  grow (page 
131). 

In fact,  Lynch  uses  an  industry  classification  system  in  a  very  similar  spirit  to  the life-

cycle  approach  we  have  described.  He  places  firms  in  the  following  six  groups: 

ST.ow  GROWERS  Large  and  aging  companies  that  will  grow  only  slightly  faster  than 

the broad  economy.  These  firms  have  matured  from  their  earlier  fast-growth  phase.  They 

usually  have  steady  cash  flow  and  pay  a  generous  dividend,  indicating  that  the  firm is 

generating  more  cash  than  can  be  profitably  reinvested  in  the  firm. 

STALWARTS  Large,  well-known  firms  like  Coca-Cola,  Hershey's,  or  Colgate-

Palmolive.  They  grow  faster  than  the  slow  growers,  but  are  not  in  the  very  rapid  growth 

start-up  stage.  They  also  tend  to  be  in  noncyclical  industries  that  are  relatively  unaffected 

by recessions. 

FAST  GROWERS  Small  and  aggressive  new  firms  with  annual  growth  rates  in  the 

neighborhood  of  20  to  259c.  Company  growth  can  be  due  to  broad  industry  growth  or to 

an increase  in  market  share  in  a  more  mature  industry. 

CYCLICALS  These  are  firms  with  sales  and  profits  that  regularly  expand  and  contract 

along  with  the  business  cycle.  Examples  are  auto  companies  (see  Figure  11.11  again), 

steel companies,  or  the  construction  industry. 

TURNAROUNDS  These  are  firms  that  are  in  bankruptcy  or  soon  might  be.  If  they  can 

recover  from  what  might  appear  to  be  imminent  disaster,  they  can  offer  tremendous 

investment  returns.  A  good  example  of  this  type  of  firm  would  be  Chrysler  in  1982.  when 

it required  a  government  guarantee  on  its  debt  to  avoid  bankruptcy.  The  stock  price  rose 

fifteenfold in  the  next  five  years. 

ASSET  PLAYS  These  are  firms  that  have  valuable  assets  not  currently  reflected  in  the 

stock price.  For  example,  a  company  may  own  or  be  located  on  valuable  real  estate  that is 

worth  as  much  or  more  than  the  company's  business  enterprises.  Sometimes  the  hidden 

asset can  be  tax-loss  carryforwards.  Other  times  the  assets  may  be  intangible.  For 

example,  a  cable  company  might  have  a  valuable  list  of  cable  subscribers.  These  assets 

do not  immediately  generate  cash  flow,  and  so  may  be  more  easily  overlooked  by  other 

analysts  attempting  to  value  the  firm. 

INDUSTRY 

STRUCTURE  AND 

PERFORMANCE 

The maturation  of  an  industry'  involves  regular  changes  in  the  firm's  competitive 

environment.  As  a  final  topic,  we  examine  the  relationship  between  industry  structure, 

competitive  strategy,  and  profitability.  Michael  Porter  (1980)  has  highlighted  these  five 
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determinants  of  competition:  threat  of  entry  from  new  competitors,  rivalry  between 

existing  competitors,  price  pressure  from  substitute  products,  bargaining  power  of  sup-

pliers,  and  bargaining  power  of  buyers. 

THREAT  OF  ENTRY  New  entrants  to  an  industry  put  pressure  on  price  and  profits. 

Even  if  a  firm  has  not  yet  entered  an  industry,  the  potential  for  it to do  so  places  pressure 

on prices,  since  high  prices  and  profit  margins  will  encourage  entry  by  new  competitors. 

Therefore,  barriers  to  entry  can  be  a  key  determinant  of  industry  profitability.  Barriers 

can  take  many  forms.  For  example,  existing  firms  may already  have  secure  distribution 

channels  for  its  products  based  on  long-standing  relationships  with  customers  or  sup-

pliers  that  would  be  costly  for  a  new  entrant  to  duplicate.  Brand  loyalty  also  makes  it 

difficult  for  new  entrants  to  penetrate  a  market,  and  gives  firms  more  pricing  discretion. 

Proprietary  knowledge  or  patent  protection  also  may  give  firms  advantages  in  serving  a 

market.  Finally,  an  existing  firm's  experience  in  a  market  may  give  it  cost  advantages 

due  to  the  learning  that  takes  place  over  time. 

RIVALRY  BETWEEN  EXISTING  COMPETITORS  When  there  are  several  competitors  in 

an industry,  there  will  generally  be  more  price  competition  and  lower  profit  margins  as 

competitors  seek  to  expand  their  share  of the market.  Slow  industry  growth  contributes  to 

this  competition  since  expansion  must  come  at  the  expense  of  a  rival's  market  share. 

High  fixed  costs  also  create  pressure  to  reduce  prices  since  fixed  costs  put  greater 

pressure  on  firms  to  operate  near  full  capacity.  Industries  producing  relatively  homoge-

neous  goods  are  also  subject  to  considerable  price  pressure  since  firms  cannot  compete 

on the  basis  of  product  differentiation. 

PRESSURE  FROM  SUBSTITUTE  PRODUCTS  Substitute  products  means  that  the  industry 

faces  competition  from  firms  in  related  industries.  For  example,  sugar  producers  compete 

with  corn  syrup  producers.  Wool  producers  compete  with  synthetic  fiber  producers.  The 

availability  of  substitutes  limits  the  prices  that  can  be  charged  to  customers. 

BARGAINING  POWER  OF  BUYERS  If  a buyer  purchases  a  large  fraction  of an industry's 

output,  it  will  have  considerable  bargaining  power  and  can  demand  price  concessions. 

For  example,  auto  producers  can  put  pressure  on suppliers  of auto  parts.  This  reduces  the 

profitability  of  the  auto  parts  industry. 

BARGAINING  POWER  OF  SUPPLIERS  If  a  supplier  of  a  key  input  has  monopolistic 

control  over  the  product,  it  can demand  higher  prices  for  the good and  squeeze  profits  out 

of the  industry.  One  special  case  of this  issue pertains  to organized  labor  as a supplier  of a 

key  input  to  the  production  process.  Labor  unions  engage  in  collective  bargaining  to 

increase  the  wages  paid  to  workers.  When  the  labor  market  is  highly  unionized,  a 

significant  share  of  the  potential  profits  in the industry  can  be captured  by  the  work  force. 

The  key  factor  determining  the  bargaining  power  of  suppliers  is  the  availability  of 

substitute  products.  If  substitutes  are  available,  the  supplier  has  little  clout  and  cannot 

extract  higher  prices. 

AN EXAMPLE  The  nearby  box  is  excerpted  from  a  macroeconomic  and  industry  analysis  in  the  Wall 

Street Journal  that  illustrates  many  of  the  concepts  discussed  in  this  chapter.  The  article 

focuses  on  attractive  industry  sectors  in the last  quarter  of  1993.  International  considera-
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STOCK-PICKERS  OFFER  WAYS  TO  PIERCE  GLOOM 

Pick your stocks carefully in the fourth quarter. 
Investment strategists are forecasting that the overall 

market will flag during Ihe quarter but gains are possible 
in technology-related groups such as semiconduclors and 
telecommunications, both of which were top performers 
in the third quarter. Watch out for  gold and basic mate-
rials such as aluminum and chemicals, the strategists also 
warn. 

Further strong gains in economically sensitive stocks, 
which have led the market for  most of the year, are far 
from assured, the  analysts say.  That's  because  many 
large industrial companies  are  feeling  the  increasing 
weight of  the global economic slowdown. The  world-
wide malaise is offsetting whatever gains the U.S. econ-
omy is eking out. the analysts say. 

"The cyclical story is starting to get long in the tooth 
for investors." says Joseph Battipaglia, chief investment 
strategist at Grunlal & Co. 

Mr. Battipaglia predicts  the  Dow  Jones  Industrial 
Average will slide 5% to 7% from the 3600 level during 
the quarter. But investors can buck that trend by jumping 
into semiconductor stocks.  Mr.  Battipaglia  says.  He 
points out  that  U.S.  chip  makers  are  making  strong 
headway in  competition with  Japanese manufacturers, 
which are suffering from a strong yen and a poor domes-
tic economy. 

In a related sector, telecommunications stocks arc the 
favorites of many strategists. The  tight  for  Paramount 
only adds luster to  the group, analysts say.  The possi-
bility of future marriages is  focusing attention on  tele-
communications companies and probably will  enhance 
stock prices, they add. 

"The alliances  and  relationships  are  getting much 
bigger than anyone  imagined,"  says  Mr. Battipaglia. "ll 
means these  stocks  are  likely  to  be  relatively  strong 
performers." 

Some analysts,  who  are  expecting  interest  rates to 
continue falling,  see  potential  gains  in  stock  groups 
linked to lower rates. Richard  Hoffman,  chief investment 
strategist at  Cowen  &  Co..  sees  long-term  rates heading 
toward 5.5% as  inflation  remains  subdued.  As  a result, 
he predicts continued  strong  performances  in the fourth 
quarter among  home  builders,  building  materials con-
cern. big  banks,  insurance  companies  and  brokerage 
Firms. All of  those  groups  turned  in  sparkling perform-
ances during the  past  quarter.  He  also  believes the util-
ities sector offers  some promise.  "The  interest rate play 
is still available."  says  Mr.  Hoffman. 

Japan's  economic  difficulties  benefit  not  only U.S. 
technology companies  but  auto  makers  and  heavy 
machinery concerns,  Mr.  Hoffman  says. "These  groups 
have been in primary bull  markets,  and this will continue 
in the fourth  quarter."  he  predicts. 

Precious metals,  which  took  a  stunning  dive  during 
the third quarter  after  soaring for  much of  the year, may 
be headed for  still more  trouble.  Mr.  Hoffman  predicts. 
He says gold will  remain  under  pressure  because infla-
tion will be subdued and a fresh  round of global currency 
instability isn't  likely. 

Abridged  from  Ste\en  E.  Levingston.  "Stock-Pickers  Offer 
Ways  to  Pierce  Gloom."  The  Wall  Street  Journal.  October  I. 
1993.  p.  С23.  Reprinted  by  permission  of  The  Wall  Street  Jour-
nal.  E  1993  Dow  Jones  &  Company,  Inc.  All  Rights  Reserved 
Worldw  ide. 

tions cited  include  the  difficulties  faced  by  Japanese  companies  arising  from  the  appre-
ciation of  the  yen  compared  to  the  dollar.  This  contributes  to  optimism  concerning  the 
U.S. computer  chip  industry,  auto  industry,  and  heavy  machinery  industry,  for  which 
much competition  comes  from  Japanese  producers. 

The macroeconomic  environment  cited  in  the  article  includes  continued  moderation  of 
interest and inflation  rates  associated  with  low  economic  growth.  This  environment  leads 
to recommendations  for  investments  in  interest-rate  sensitive  industries  such  as  banks 
and insurance  companies  but  against  investments  in  large  industrial  companies  that  "are 
feeling the  increasing  weight  of  the  global  slowdown." 

Finally,  some  industry-specific  considerations  affect  the  investment  recommenda-
tions. For  example,  the  growing  trend  for  strategic  alliances  and  relationships  in  the 
telecommunications  industry  are  thought  to  bode  well  for  future  performance. 
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SUMMARY 

� Macroeconomic  policy  aims  to  maintain  the  economy  near  full  employment  without 

aggravating  inflationary  pressures.  The  proper  trade-off  between  these  two  goals  is  a 

source  of  ongoing  debate. 

� The  traditional  tools  of  macropolicy  are  government  spending  and  tax  collection,  which 

comprise  fiscal  policy,  and  manipulation  of  the  money  supply  via  monetary  policy. 

Expansionary  fiscal  policy  can  stimulate  the  economy  and  increase  GDP  but  tends  to 

increase  interest  rates.  Expansionary  monetary  policy  works  by  lowering  interest  rates. 

� The  business  cycle  is  the  economy's  recurring  pattern  of  expansions  and  recessions. 

Leading  economic  indicators  can be  used to anticipate the  evolution  of  the  business  cycle 

because  their  values  tend  to  change  before  those of  other  key  economic  variables. 

� Industries  differ  in their  sensitivity  to  the business cycle. More sensitive  industries  tend  to 

be those  producing  high-priced  durable  goods  for  which the  consumer  has  considerable 

discretion  as  to  the  timing  of  purchase.  Examples  are automobiles  or  consumer  durables. 

Other  sensitive  industries  are  those  that  produce  capital  equipment  for  other  firms. 

Operating  leverage  and  financial  leverage  increase  sensitivity  to  the  business  cycle. 

KEY  TERMS budget  deficit,  295 
business  cycle.  306 

cyclical  industries,  506 
defensive  industries,  306 

demand shock,  302 

exchange  rate,  293 

fiscal  policy.  304 

gross domestic product, 294  peak,  306 

industry life  cycle, 314 

inflation, 295 

leading economic 
indicators, 308 

monetary policy, 304 

nominal interest rate, 298 

real interest rate,  299 
SIC codes.  311 

supply shock,  302 

trough, 306 

unemployment rate,  295 

PROBLEM  SETS  1.  What  monetary  and  fiscal  policies  might  be  prescribed  for  an  economy  in  a  deep 

recession? 

2. Suppose  you  believe  the  Fed  is  going  to  dramatically  loosen  monetary  policy.  What 

would  be  your  recommendations  about  investments  in  the  following  industries? 

a. Gold  mining. 

b. Construction. 

3.  If  you  believed  the  U.S.  dollar  is  about  to  depreciate,  what  would  be  your  stance  on 

investments  in  U.S.  auto  producers? 

4. According  to  supply-side  economists,  what  will be  the long-run  impact  on  prices  of  a 

reduction  in  income  tax  rates? 

5. Consider  two  firms  producing  videocassette  recorders.  One  uses  a  highly  automated 

robotics  process,  while  the  other  uses  human  workers  on  an  assembly  line  and  pays 

overtime  when  there  is  heavy  production  demand. 

a. Which  firm  will  have  higher  profits  in  a  recession?  In  a  boom? 

b. Which  firm's  stock  will  have  a  higher  beta? 

6. Here  are  four  industries  and  four  forecasts  for  the  macroeconomy.  Choose  the 

industry  that  you  would  expect  to  perform  best  in  each  scenario. 

Industries: Housing  construction,  health  care,  gold  mining,  steel  production 

Economic  Forecasts 

Deep recession:  Falling  inflation,  falling  interest  rates,  falling  GDP. 

Superheated economy:  Rapidly  rising  GDP.  increasing  inflation  and  interest  rates. 
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Healthy expansion:  Rising  GDP,  mild  inflation,  low  unemployment. 

Stagflation: Falling  GDP,  high  inflation. 

7. In  which  stage  of  the  industry  life  cycle  would  you  place  the  following  industries? 

Warning:  there  is  often  considerable  room  for  disagreement  concerning  the  "cor-

rect"  answers  to  this  question. 

a. Oil  well  equipment. 

b. Computer  hardware. 

c. Computer  software. 

d. Genetic  engineering. 

e. Railroads. 

8. For  each  pair  of  firms,  choose  the  one  that  you  think  would  be  more  sensitive  to the 

business  cycle. 

a. General  Autos  or  General  Pharmaceuticals. 

b. Friendly  Airlines  or  Happy  Cinemas. 

9. Choose  an  industry  and  identify  the  factors  that  will  determine  its  performance  in the 

next three  years.  What  is  your  forecast  for  performance  in  that  time  period? 

10. Why  do  you  think  the  index  of  consumer  expectations  is  a  useful  leading  indicator  of 

the macroeconomy?  (See  Table  11.2.) 

11. Why  do  you  think  the  change  in  the  index  of  labor  cost  per  unit  of  output  is  a useful 

lagging  indicator  of  the  macroeconomy?  (See  Table  11.2.) 

12. You  have  $5,000  to  invest  for  the  next  year  and  are  considering  three  alternatives: 

a. A  money  market  fund  with  an  average  maturity  of  30  days  offering  a current  yield 

of 6%  per  year. 

b. A  one-year  savings  deposit  at  a  bank  offering  an  interest  rate  of  7.5%. 

c. A  20-year  U.S.  Treasury  bond  offering  a  yield  to  maturity  of  9%  per  year. 

What  role  does  your  forecast  of  future  interest  rates  play  in  your  decisions? 

13. Use  Figure  11.4  in  the  text  to  analyze  the  effect  of  the  following  on  the  level  of real 

interest  rates: 

a. Businesses  become  more  optimistic  about  future  demand  for  their  products  and 

decide  to  increase  their  capital  spending. 

b. Households  are  induced  to  save  more  because  of  increased  uncertainty  about  their 

future  social  security  benefits. 

c. The  Federal  Reserve  Board  undertakes  open  market  sales  of  U.S.  Treasury 

securities  in  order  to  reduce  the  supply  of  money. 

14. You  are  considering  the  choice  between  investing  S50.000  in  a  conventional  one-

year  bank  CD  offering  an  interest  rate  of  8%  and  a  one-year  Inflation-Plus  CD 

offering  3%  per  year  plus  the  rate  of  inflation. 

a. Which  is  the  safer  investment? 

b. Which  offers  the  higher  expected  return? 

c. If  you  expect  the  rate  of  inflation  to  be  4%  over  the  next  year,  which  is  the  better 

investment?  Why? 

d. If  we  observe  a  risk-free  nominal  interest  rate  of  8%  per  year  and  a  risk-free  real 

rate of  3%,  can  we  infer  that  the  market's  expected  rate  of  inflation  is  5%  per 

year? 

15. General  Weedkillers  dominates  the  chemical  weed  control  market  with  its  patented 

product  Weed-ex.  The  patent  is  about  to  expire,  however.  What  are  your  forecasts 

for changes  in  the  industry?  Specifically,  what  will  happen  to  industry  prices,  sales, 

the profit  prospects  of  General  Weedkillers,  and  the  profit  prospects  of  its  competi-
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tors?  What  stage  of  the  industry  life  cycle do  you think  is  relevant  for  the  analysis  of 

this  market  ? 

16.  The  following  questions  appeared  on  recent  CFA  Examinations. 

a. Which  one  of  the  following  statements  best  expresses  the  central  idea  of  coun-

tercyclical  fiscal  policy? 

(1)  Planned  government  deficits  are  appropriate  during  economic  booms,  and 

planned  surpluses  are  appropriate  during  economic  recessions. 

(2) The  balanced  budget  approach  is  the  proper  criterion  for  determining  annual 

budget  policy. 

(3) Actual  deficits  should  equal  actual  surpluses  during  a  period  of  deflation. 

(4) Government  deficits  are  planned  during  economic  recessions,  and  surpluses 

are utilized  to  restrain  inflationary  booms. 

b. The  supply-side  view  stresses  that: 

(1) Aggregate  demand  is  the  major  determinant  of  real  output  and  aggregate 

employment. 

(2) An  increase  in  government  expenditures  and  tax  rates  will  cause  real  income 

to rise. 

(3)  Tax  rates  are  a  major  determinant  of  real  output  and  aggregate  employment. 

(4)  Expansionary  monetary  policy  will  cause  real  output  to  expand  without 

causing  the  rate  of  inflation  to  accelerate. 

c. Which  one  of  the  following  propositions  would  a  strong  proponent  of  supply-

side  economics  be  most  likely  to  stress? 

(1) Higher  marginal  tax  rates  will  lead  to  a  reduction  in  the  size  of  the  budget 

deficit  and  lower  interest  rates  because  they  expand  government  revenues. 

(2) Higher  marginal  tax  rates  promote  economic  inefficiency  and  thereby  retard 

aggregate  output  because  they  encourage  investors  to  undertake  low  produc-

tivity  projects  with  substantial  tax-shelter  benefits. 

(3)  Income  redistribution  payments  will  exert  little  impact  on  real  aggregate 

supply  because  they  do  not  consume  resources  directly. 

(4) A  tax  reduction  will  increase  the  disposable  income  of  households.  Thus,  the 

primary  impact  of  a  tax  reduction  on  aggregate  supply  will  stem  from  the 

influence  of  the  tax  change  on  the  size  of  the  budget  deficit  or  surplus. 

d. Which  one  of  the  following  series  is  not  included  in  the  index  of  leading  eco-

nomic  indicators? 

(1)  New  building  permits;  private  housing  units. 

(2) Net  business  formation. 

(3) Stock  prices. 

(4) Inventories  on  hand. 

e. How  would  an  economist  who  believes  in  crowding  out  complete  the  follow-

ing sentence?  "The  increase  in  the  budget  deficit  causes  real  interest  rates  to 

rise,  and  therefore  private  spending  and  investment 

(1) Increase." 

(2) Stay  the  same." 

(3)  Decrease." 

(4)  Initially  increase  but  eventually  will  decrease." 

/.  If  the  central  monetary  authorities  want  to  reduce  the  supply  of  money  to  slow 

the  rate  of  inflation,  the  central  bank  should: 

(1) Sell  government  bonds,  which  will  reduce  the  money  supply;  this  will 

cause  interest  rates  to  rise  and  aggregate  demand  to  fall. 
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(2) Buy  government  bonds,  which  will  reduce  the  money  supply;  this  will 
cause interest  rates  to  rise  and  aggregate  demand  to  fall. 

(3) Decrease  the  discount  rate,  which  will  lower  the  market  rate  of  interest; 
this will  cause  both  costs  and  prices  to  fall. 

(4) Increase  taxes,  which  will  reduce  costs  and  cause  prices  to  fall. 

17. The  corporate  life-cycle  theory  predicts  that  firms  with  ample  investment  oppor-
tunities  will  maintain  high  investment  rates  while  more  mature  industries  in  which 
attractive  investment  opportunities  are  scarce  will  have  higher  dividend  payout  rates. 
Use MarketBase-E  to  test  this  prediction.  Compare  the  dividend  payout  rates  for a 
sample of  industries.  For  example,  consider  electric  utilities  versus  telecommunica-
tions equipment;  tobacco  versus  home  health  care;  etc.  Comment  on  your  findings. 

SOLUTIONS  TO  1.  The  downturn  in  the  auto  industry  will  reduce  the  demand  for  the  product  of  this 
CONCEPT  economy.  The  economy  will,  at  least  in  the  short  term,  enter  a  recession.  This  would 
CHECKS  suggest  that: 

a. GDP  will fall. 
b. The  unemployment rate  will  rise. 
c. The  government deficit  will increase.  Income  tax  receipts  will  fall,  and  government 

expenditures on  social  welfare  programs  probably  will  increase. 
d. Interest  rates  should fall.  The contraction  in  the  economy  will  reduce  the  demand 

for credit. Moreover,  the  lower  inflation  rate  will  reduce  nominal  interest  rates. 

2. a.  Solving 

1 +  R  =  (1  +  /-HI  +  0  =  (1.03)(1.08)  =  1.1124 

R =  11.24% 

b. Solving 

1 +  R  =  (1.03X1.10)  =  1.133 

R =  13.3  % 

Expansionary fiscal  policy coupled with  expansionary  monetary  policy  will  stimulate the 
economy, with  the  loose  monetary  policy  keeping  down  interest  rates. 
A traditional demand-side  interpretation  of  the  tax  cuts  is  that  the  resulting  increase in 
after-tax income increased consumption  demand  and  stimulated  the  economy.  A  supply-
side interpretation is  that the  reduction  in  marginal  tax  rates  made  it  more  attractive for 
businesses to  invest and  for  individuals  to  work,  thereby  increasing  economic  output. 
Firm С has the lowest fixed cost  and highest  variable  costs.  It  should  be  least  sensitive to 
the business cycle. In fact,  it is. Its profits  are highest  of  the  three  firms  in  recessions but 
lowest in  expansions. 

Recession Normal Expansion 

Revenue S10 S12 S14 

Fixed  cost 2 2 2 

Variable  cost 7.5 9 10.5 

Profits S 0.5 S 1 S 1.5 



CHAPTER EQUITY  VALUATION 

AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

� Calculate  the  intrinsic  value  of  a  firm  using  cither  a  constant  growth  or  multi-

stage  dividend  discount  model. 

� Calculate  the  intrinsic  value  of  a  stock  using  a  dividend  discount  model  in 

conjunction  with  a  price/earnings  ratio. 

� Assess  the  growth  prospects  of  a  firm  from  its  P/E  ratio. 

fundamental  analysts 

Analysis who  compare 

slock prices  to  determi-

nants of value  such  as 

earnings and  dividends 

technical  analysts 

Analysts who  search  for 

recurrent and  predictable 

slock price  patterns. 

You  saw  in  our  discussion  of  market  efficiency  that  finding  undervalued  securities  is 

hardly  easy.  At  the  same  time,  there  are  enough  chinks  in  the  armor  of  the  efficient 

market  hypothesis  that  the  search  for  such securities  should  not  be  dismissed  out  of  hand. 

Moreover,  it  is  the  ongoing  search  for  mispriced  securities  that  maintains  a  nearly 

efficient  market.  Even  infrequent  discoveries  of  minor  mispricing  justify  the  salary  of  a 

stock  market  analyst. 

This  chapter  describes  the  ways  stock  market  analysts  try  to  uncover  mispriced 

securities.  The  models  presented  are  those  used by fundamental  analysts,  those  analysts 

who  use  information  concerning  the  current  and prospective  profitability  of a company  to 

assess  its  fair  market  value.  Fundamental  analysts  are  different  from  technical  analysts, 

who  essentially  use  trend  analysis  to  uncover  trading  opportunities.  We  discuss  technical 

analysis  in  Chapter  14. 

We start  with  a  discussion  of  alternative  measures  of  the  value  of  a  company.  From 

there,  we  progress  to  quantitative  tools  called  dividend  discount  models  that  security 

analysts  commonly  use  to  measure  the  value  of  a  firm as  an  ongoing  concern.  Next,  we 

turn  to  price/earnings,  or  P/E,  ratios,  explaining  why  they  are  of such  interest  to  analysts 

but  also  highlighting  some  of  their  shortcomings.  We  explain  how  P/E  ratios  are  tied  to 

dividend  valuation  models  and,  more  generally,  to  the  growth  prospects  of  the  firm. 

323 
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12.1  BALANCE  SHEET  VALUATION  METHODS 

book  value 

The  net  worth  of  com-

mon equity  according  to 

a firm's  balance  sheet. 

liquidation  value 

Net amount  that  can  be 

realized  by  selling  the 

assets  of  a  firm  and  pay-

ing off  the  debt. 

replacement  cost 

Cost  to  replace  a  firm's 

assets. 

Tobin's  q 

Ratio  of  market  value  ol 

the  firm  to  replacement 

cost. 

A common  valuation  measure  is  book  value,  which  is  the  net  worth  of  a  company  as 

shown on  the  balance  sheet.  Table  12.1  gives  the  balance  sheet  totals  for  Dow  Chemical 

to illustrate  how  to  calculate  book  value  per  share. 

Book value  of  Dow  Chemical  stock  on  December  31,  1992,  was  S29.58  per  share 

(S8.074  million  divided  by  273  million  shares).  On  that  same  date,  Dow  stock  had a 

market  price  of  $57.25.  Would  it  be  fair  to  say  Dow  stock  was  overpriced? 

The book  value  is  the  result  of  applying  a  set  of  arbitrary  accounting  rules  to  spread 

the acquisition  cost  of  assets  over  a  specified  number  of  years;  in  contrast,  the  market 

price of  a  stock  takes  account  of  the  firm's  value  as  a  going  concern.  In  other  words,  the 

price  reflects  the  market  consensus  estimate  of  the  present  value  of  the  firm's  expected 

future  cash  flows.  It  would  be  unusual  if  the  market  price  of  Dow  stock  were  exactly 

equal  to  its  book  value. 

Can book  value  represent  a  "floor"  for  the  stock's  price,  below  which  level  the 

market  price  can  never  fall?  Although  Dow's  book  value  per  share  on  December  31, 

1992, was  less  than  its  market  price,  other  evidence  disproves  this  notion.  On  the  same 

date.  Digital  Equipment  Corp.  stock  had  a  book  value  of  S38.57  per  share  and  a  market 

price  of  $33.75.  Clearly,  book  value  cannot  always  be  a  floor  for  the  stock's  price. 

A better  measure  of  a  floor  for  the  stock  price  is  the  firm's  liquidation  value  per 

share.  This  represents  the  amount  of  money  that  could  be  realized  by  breaking  up  the 

firm,  selling  its  assets,  repaying  its  debt,  and  distributing  the  remainder  to  the  share-

holders.  The  reasoning  behind  this  concept  is  that  if  the  market  price  of  equity  drops 

below  the  liquidation  value  of  the  firm,  the  firm  becomes  attractive  as  a  takeover  target. 

A corporate  raider  would  find  it  profitable  to  buy  enough  shares  to  gain  control  and then 

actually  to  liquidate  because  the  liquidation  value  exceeds  the  value  of  the  business  as a 

going  concern. 

Another  balance  sheet  concept  that  is  of  interest  in  valuing  a  firm  is  the  replacement 

cost  of  its  assets  less  its  liabilities.  Some  analysts  believe  the  market  value  of  the  firm 

cannot  get  too  far  above  its  replacement  cost  because,  if  it  did.  competitors  would  try lo 

replicate  the  firm.  The  competitive  pressure  of  other  similar  firms  entering  the  same 

industry  would  drive  down  the  market  value  of  all  firms  until  they  came  into  equality 

with replacement  cost. 

This  idea  is  popular  among  economists,  and  the  ratio  of  market  price  to  replacement 

cost  is  known  as  Tobin's  q,  after  the Nobel-Prize-winning  economist  James  Tobin.  In the 

long run,  according  to  this  view,  the  ratio  of  market  price  to  replacement  cost  will  tend 

toward  1,  but  the  evidence  is  that  this  ratio  can  differ  significantly  from  1  for  very long 

periods  of  time. 

Although  focusing  on  the  balance  sheet  can  give  some  useful  information  about  a 

firm's  liquidation  value  or  its  replacement  cost,  the  analyst  must  usually  turn  to  the 

expected  future  cash  flows  for  a  better  estimate  of  the  firm's  value  as  a  going  concern. 

We now  examine  the  quantitative  models  that  analysts  use  to  value  common  stock  in 

terms  of  the  future  earnings  and  dividends  the  firm  will  yield. 

TABLE  12.1 

Dow  CHEMICAL 

BALANCE  SHEET, 

DECEMBER  31,  1992 

($  MILLION) 

Liabilities  and  Owners'  Equity 

S23.360  Liabilities  S17,286 

Common  equity  S  8.074 

273  million  shares  outstanding 
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12.2 INTRINSIC  VALUE  VERSUS  MARKET  PRICE 

The  most  popular  model  for  assessing  the  value  of  a  firm  as  a  going  concern  takes  off 

from  the  observation  that  an  investor  in  stock  expects  a  return  consisting  of  cash 

dividends  and  capital  gains  or  losses.  We  begin  by  assuming  a  one-year  holding  period 

and  supposing  that  ABC  stock  has  an  expected  dividend  per  share.  £(D,).  of  S4.  that  the 

current  price  of  a  share,  P0,  is  $48,  and that  the  expected  price  al  the end  of  a year.  E{P,), 

is $52. 

The  holding-period  return  the  investor  expects  is  £(£>,)  plus  the  expected  price 

appreciation,  E(P,)  -  P0,  all  divided  by  the  current  price  P0 

Expected  HPR  =  E{r) 

_ £(0,)  +  [£(/>,)  -  Л.1 
P0 

= 4  -I- (52  -  48) 
48 

= 0.167 

= 16.7% 

Note  that  £(  )  denotes  an  expected  future  value. Thus,  £(/>,)  represents  the  expectation 

today  of  the  stock  price  one  year  from  now.  £(/�)  is  referred  to  as  the  stock's  expected 

holding  period  return.  It  is  the  sum  of  the  expected  dividend  yield,  E(DtVP0,  and  the 

expected  rate  of  price  appreciation,  the  capital  gains  yield,  |£(Я,)  -  Pn\/Pu-
But  what  is  the  investor's  required  rate  of  return  on  the  stock?  From  the  CAPM  we 

know  that  the  required  rate,  k, is  equal  to  r{  + $\E(rM)  -  rf\.  Suppose  ly  = 6%,  (3 = 1.2, 
and  E(rM)  —  /у =  5%.  Then  the  value  of  к  is 

к =  6%  +  1.2  X  5% 

= 12% 

The  rate  of  return  the  investor  expects  exceeds  the  required  rate  based  on  ABC's  risk 
by a  margin  of  4.7%.  Naturally,  the  investor  will  want  to  include  more  of  ABC  stock  in 
the  portfolio  than  a  passive  strategy  would  dictate. 

Another  way  to  see  this  is  to  compare  the  intrinsic  value  of  a  share  of  stock  to  its 
market  price.  The  intrinsic  value,  denoted  V0,  of  a  share  of  stock  is  defined  as  the 
present  value  of  all  cash  payments  to  the  investor  in  the  stock,  including  dividends  as 
well  as  the  proceeds  from  the  ultimate  sale  of  the  stock,  discounted  at  the  appropriate 
risk-adjusted  interest  rate,  k. Whenever  the  intrinsic  value,  or the  investor's  own  estimate 
of what  the  stock  is  really  worth,  exceeds  the  market  price,  the  stock  is  considered 
undervalued  and  a  good  investment.  In  the  case  of  ABC,  using  a  one-year  investment 
horizon  and  a  forecast  that  the  stock  can  be  sold at  the  end  of  the  year  at  price  Я,  =  S52, 
the  intrinsic  value  is 

intrinsic  value 

The present  value  of  a 

firm's expected  future 

net cash  flows  dis-

counted  by  the  required 

rale of return. 

v _  £(0.)  +  £(P,) 
m� 

_ $4  +  $52 

1.12 

= $50 

Because  intrinsic  value,  $50,  exceeds  current  price,  $48,  we  conclude  the  stock  is 

undervalued  in  the  market.  We  again  conclude  investors  will  want  to  buy more  ABC  than 

they  would  following  a  passive  strategy. 
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market  capitalization 

rate 

The  market-consensus 

estimate  of  the  appropri-

ate  discount  rate  for  a 

firm's  cash  flows. 

/ CONCEPT 

CHECK 

If the  intrinsic  value  turns  out  to  be  lower  than  the  current  market  price,  investors 

should buy  less  of  it  than  under  the  passive  strategy.  It  might  even  pay  to  go  short on 

ABC stock,  as  we  discussed  in  Chapter  3. 

In market  equilibrium,  the  current  market  price  will  reflect  the  intrinsic  value  esti-

mates of  all  market  participants.  This  means  the  individual  investor  whose  V0  estimate 

differs  from  the  market  price,  P0,  in  effect  must  disagree  with  some  or  all  of  the  market 

consensus  estimates  of  £(D,),  £(P,),  or  k.  A  common  term  for  the  market  consensus 

value of  the  required  rate  of  return,  k,  is  the  market  capitalization  rate,  which  we  use 

often  throughout  this  chapter. 

1. You  expect  the  price  of 1BX stock  to  be  $59.77  per  share  a  year  from  now.  Its current 

market price  is  $50, and you expect  it  to  pay  a  dividend  one  year  from  now of $2.15 a 

share. 

a. What  is  the  stock's  expected  dividend  yield,  rate  of  price  appreciation,  and 

holding-period return? 

b. If  the stock has  a beta  of  1.15.  the  risk-free  rate  is  6%  per  year,  and  the  expected 

rate of  return  on  the  market  portfolio  is  14%  per  year,  what  is  the  required  rate of 

return on  IBX  stock? 

c. What  is  the intrinsic  value  of  IBX  stock,  and  how  does  it  compare  to  the current 

market price? 

DIVIDEND  DISCOUNT  MODELS 

Consider  an investor  who  buys  a share  of  Steady  State  Electronics  stock,  planning  to hold 

it for  one year.  The  intrinsic  value  of  the  share  is  the  present  value  of  the  dividend  to be 

received  at  the  end  of  the  first  year.  £>,.  and  the  expected  sales  price,  />,.  We  will 

henceforth  use  the  simpler  notation  P,  instead  of  E(P,)  to  avoid  clutter.  Keep  in  mind, 

though,  that  future  prices  and  dividends  are  unknown,  and  we  are  dealing  with  expected 

values,  not  certain  values.  We've  already  established  that 

1/ =  +  in  и 
0 1  +  к  1  " 

While this  year's  dividend  is  fairly  predictable  given  a  company's  history,  you  might 
ask how  we  can  estimate  P,.  the  year-end  price.  According  to  Equation  12.1,  V,  (the 
year-end  value)  will  be 

_ P2  +  P-, 
1
 Г  +  к 

If we  assume  the  stock  will  be  selling  for  its  intrinsic  value  next  year,  then  V,  =  />,,  and 
we can  substitute  this  value  for  P,  into  Equation  12.1  to  find 

V -  D•  +  ^ 0 1  +  к  (1  +  к)2 

This equation  may  be  interpreted  as  the  present  value  of  dividends  plus  sales  price for 
a two-year  holding  period.  Of  course,  now  we  need  to  come  up  with  a  forecast  of  P2. 
Continuing  in  the  same  way,  we  can  replace  P2  by  (£>,  -I- /\)/(  1  +  k),  which  relates  Pn to 

the value  of  dividends  plus  the  expected  sales  price  for  a  three-year  holding  period. 

More generally,  for  a  holding  period  of  H  years,  we  can  write  the  stock  value  as  the 

present  value  of  dividends  over  the  H  years,  plus  the  ultimate  sale  price,  PH. 
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THE  CONSTANT 

GROWTH  DDM 

V„ = 
D, 

1 +  к  (1  +  к)2 
Рн +  P„ 

(1 +  к)" 
(12.2) 

Note  the  similarity  between  this  formula  and the bond valuation  formula  developed  in 
Chapter  10.  Each  relates  price  to  the present value  of a  stream of  payments  (coupons  in 
the case  of  bonds,  dividends  in  the  case of stocks) and a final payment  (the  face  value  of 
the bond  or  the  sales  price  of the  stock).  The key differences  in the case of stocks  are  the 
uncertainty  of  dividends,  the  lack of a fixed maturity date, and the  unknown sales  price  at 
the horizon  date.  Indeed,  one  can continue  to  substitute for  price indefinitely  to  conclude 

Vn = 
D, 

+ 
D, 

1 +  к  (1+  W  (1  +  W 
(12.3) 

dividend  discount 

model  (DDM) 

A formula for  the  intrin-

sic value  of  a  firm  equal 

lo the present  value  of 

all expected  future 

dividends 

Equation  12.3  states  the  stock  price  should  equal  the  present  value  of  all  expected 
future  dividends  into  perpetuity.  This  formula  is  called  the  dividend  discount  model 
(DDM)  of  stock  prices. 

It is  tempting,  but  incorrect,  to  conclude  from  Equation 12.3  that  the  DDM  focuses 
exclusively  on  dividends  and  ignores  capital  gains  as  a  motive  for  investing  in  stock. 
Indeed,  we  assume  explicitly  in  Equation  12.1  that  capital  gains  (as  reflected  in  the 
expected  sales  price,  P])  are  part  of  the  stock's  value.  At  the  same  time,  the  price  at 
which  you  can  sell  a  stock  in  the  future  depends on  dividend  forecasts  at  that  time. 

The  reason  only  dividends  appear  in Equation 12.3  is not that investors  ignore  capital 
gains.  It  is  instead  that  those  capital gains  will be determined by  dividend  forecasts  at the 
time  the  stock  is  sold.  That  is  why in  Equation 12.2  we can write  the  stock  price  as  the 
present  value  of dividends  plus  sales price for  any horizon date.  PH is  the present  value  at 
time  H  of  all  dividends  expected  to  be  paid  after  the horizon  date.  That  value  is  then 
discounted  back  to  today,  time  0.  The  DDM  asserts  that  stock  prices  are  determined 
ultimately  by  the  cash  flows  accruing  to  stockholders,  and  those  are  dividends. 

Equation  12.3  as  it  stands  is  still  not  very  useful  in valuing  a  stock  because  it  requires 
dividend  forecasts  for  every year  into the indefinite  future.  To make  the  DDM  practical, 
we need  to  introduce  some  simplifying  assumptions.  A  useful  and common  first  pass  at 
the problem  is  to  assume  that  dividends  are  trending upward  at  a  stable  growth  rate  that 
we will  call  g.  Then  if  g  =  .05,  and  the  most  recently  paid  dividend  was  Da  =  3.81. 
expected  future  dividends  are 

D, =  D0(  1 + g)  =  3.81  X  1.05  =  4.00 

D2 =  D0(l  +  G)2 = 3.81  X  (1.05)2  =  4.20 

D, =  D„(  1 + g)'  =  3.81  X  (1.05)'  =  4.41  etc. 

Using  these  dividend  forecasts  in Equation 12.3,  we  solve  for  intrinsic  value  as 

1 +  к 

This  equation  can  be  simplified  to 

v _  D„(l  +g)  P»(l  +  gf  P„(l  +  g)* 
0 \  +  к  (I  +  W  +  11  +  ӢЗ (1 +  кУ 

PqC +  g)  =  DI 
к -  g  к  -  g 

(12.4) 

Note  in  Equation  12.4  that we  divide D,  (not  D0)  by к -  g  to calculate  intrinsic  value.  If 
the market  capitalization  rate  for  Steady State is  12%, we can use Equation  12.4  to show 
that  the  intrinsic  value  of  a  share  of  Steady  State  stock is 
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S4.00 

.12 -  .05 
= $57.14 

constant  growth  DDM 

A form  of  the  dividend 

discount  model  that 

assumes  dividends  will 

grow  at  a  constant  rate 

Equation 12.4  is called the  constant  growth  DDM  or  the  Gordon  model,  after  Myron 
J. Gordon,  who  popularized  the  model.  It  should  remind  you  of  the  formula  for  the 
present value  of  a  perpetuity.  If  dividends  were  expected  not  to  grow,  then  the  dividend 
stream would  be  a  simple  perpetuity,  and  the  valuation  formula  would  be  P0  =  DJV 

Equation 12.4  is a generalization  of  the  perpetuity  formula  to  cover  the  case  of a growing 

perpetuity. As  g increases,  the  stock  price  also  rises. 

EXAMPLE  12.1:  PREFERRED  STOCK  AND  THE  DDM 

Preferred stock that  pays  a  fixed  dividend  can  be  valued  using  the  constant  growth 
dividend discount model.  The  constant  growth  rate  of  dividends  is  simply  zero. For 
example, to  value a preferred stock paying  a  fixed  dividend  of  $2  per  share  when the 
discount rate  is  8%, we compute 

S2 
.OS -  0 S25 

EXAMPLE  12.2:  THE  CONSTANT  GROWTH  DDM 

High Flyer Industries has just paid its  annual dividend  of  $3  per  share.  The dividend is 
expected to  grow at a constant rate  of 8% indefinitely.  The  risk  of  High  Flyer  stock is 
consistent with a  market capitalization  rate  of  14%.  What  is  the  intrinsic  value of the 
stock? What would be  your estimate  of  intrinsic  value  if  you  believed  that  the  stock 
was riskier and warranted a  discount  rate  of  16%? 

Because a $3 dividend has just been paid and the  growth  rate  of  dividends  is 8%. the 
forecast for the year-end dividend  is  S3 x  1.08  =  S3.24.  Using  the  market  capitaliza-
tion rate of 14%,  the value of  the  stock  is 

v =_D1_=  S3.24  = 
V° k-g  .14  -.08 

If the stock is perceived to  be riskier,  its  value  must  be  lower.  At  the  higher market 
capitalization rate  of 16%,  the stock is  worth  only 

$3.24 
.16  -  .08 

= $40.50 

The constant  growth  DDM  is  valid  only  when  g  is  less  than  k.  If  dividends  were 
expected to  grow forever  at a rate faster  than k, the  value  of  the  stock  would  be  infinite. If 
an analyst  derives  an  estimate  of  g  that  is  greater  than  k.  that  growth  rate  must  be 
unsustainable  in  the  long  run.  The  appropriate  valuation  model  to  use  in  this  case is a 
multistage DDM  such  as  that  discussed  below. 

The constant  growth  DDM  is  so widely  used  by  stock  market  analysts  that  it  is worth 
exploring some  of  its  implications  and  limitations.  The  constant  growth  rate  DDM 
implies that  a  stock's  value  will  be  greater: 

1 Recall  from  introductory  finance  lhat  the  present  value  of  a  SI  per  year  perpetuity  is  I/к.  For  example, 
if к  =  10Чс,  the  value  of  the  perpetuity  is  SI/.  10  =  SI0.  Notice  that  if  g  —  0  in  Equation  12.4.  the  con-
stant  growth  DDM  formula  is  the  same  as  the  perpetuity  formula. 
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1. The  larger  its  expected  dividend  per  share. 

2. The  lower  the  market  capitalization  rate,  k. 

3. The  higher  the  expected  growth  rate  of  dividends. 

Another  implication  of  the  constant  growth  model  is  that the  stock  price  is  expected  to 
grow  at  the  same  rate  as  dividends.  To  see this,  suppose  Steady  State  stock  is  selling  at  its 
intrinsic  value  of  $57.14,  so  that  V0  =  P0.  Then 

k-s 

Note  that  price  is  proportional  to  dividends.  Therefore,  next  year,  when  the  dividends 
paid  to  Steady  State  stockholders  are  expected  to  be higher  by  g  =  5%,  price  also  should 
increase  by  5%.  To  confirm  this,  note 

D2 =  $4(1.05)  =  $4.20 

P, =  D2l(k  -  g)  =  $4.20/(,12  -  .05)  =  $60.00 

which  is  5%  higher  than  the  current  price  of  $57.14.  To  generalize 

D,(l  +g)  .  J.-..,, 

= Pod  +  8) 

Therefore,  the  DDM  implies  that  in the case of constant  expected  growth  of  dividends, 
the  expected  rate  of  price  appreciation  in  any year  will  equal  that  constant  growth  rate.  g. 

Note  that  for  a stock  whose  market  price  equals  its  intrinsic  value  (V0  =  P0)  the  expected 
holding-period  return  will  be 

E(r) =  Dividend  yield  +  Capital  gains  yield 

D, +  P,  -  Pn 

Pa Pq  (12.5) 

This  formula  offers  a means  to  infer  the market  capitalization  rate  of a  stock,  for  if the 
stock  is  selling  at  its  intrinsic  value,  then  E(r)  =  k,  implying  that  к  =  Df/P„  +  g.  By 
observing  the  dividend  yield,  Dt/Pa,  and  estimating  the  growth  rate  of  dividends,  we  can 
compute  k.  This  equation  is  also  known  as  the  discounted  cash  flow (DCF)  formula. 

This  is  an  approach  often  used  in  rate  hearings  for  regulated  public  utilities.  The 
regulatory  agency  responsible  for  approving  utility  pricing  decisions  is  mandated  to 
allow  the  firms  to  charge  just  enough  to  cover  costs  plus  a  "fair"  profit,  that  is.  one  that 
allows  a  competitive  return  on  the  investment  the  firm  has  made  in  its  productive 
capacity.  In  turn,  that  return  is  taken  to  be  the  expected  return  investors  require  on  the 
stock  of  the  firm.  The  DJP0  +  g  formula  provides  a  means  to  infer  that  required  return. 

EXAMPLE  12.3:  THE  CONSTANT  GROWTH  MODEL 

Suppose  that  Steady  State  Electronics  wins  a  major  contract  for  its  revolutionary 
computer  chip.  The  very  profitable  contract will enable it to increase the growth rate  of 
dividends  from  5%  to  6%  without  reducing  the  current  dividend  from  the  projected 
value  of  $4.00  per  share.  What  will  happen to  the stock  price?  What  will  happen  to 
future  expected  rates  of  return  on  the  stock? 
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The stock price ought to  increase in  response  to  the  good  news  about  the  contract, 
and indeed  it  does.  The  stock  price  rises  from  its  original  value  of  S57.14  to  a 
postannouncement price  of 

S4-°°  =  S66.67 

Investors who  are  holding  the  stock  when  the  good  news  about  the  contract  is 
announced will  receive  a  substantial windfall. 

On the other hand, at the new price the expected  rate  of  return  on  the  stocks  is 12%, 
just as  it was before  the new contract  was  announced 

D, S4.00 
E(r)  =  Ў0

 +  '  =  $6^67  +  06  =  12'  or  ,2% 

This result makes sense, of course. Once the  news  about  the  contract  is  reflected in the 
stock price,  the  expected rate  of  return  will  be  consistent  with  the  risk  of  the  stock. 
Since the risk of the stock has not changed,  neither  should  the  expected  rate  of return. 

/ I  CONCEPT  2.  a.  IBX's  stock  dividend  at  the  end  of  this  year  is  expected  to  be  S2.15,  and  it is 
I CHECK  expected  to grow at 11.29c  per  year forever.  If  the required  rate  of  return  on IBX stock 

is 15.2% per year, what is  its  intrinsic  value? 
b. If  IBX's  current  market  price  is  equal  to  this  intrinsic  value,  what  is  next year's 
expected price? 
c. If  an  investor  were  to  buy  IBX  stock  now  and  sell  it  after  receiving  the  S2.15 
dividend a year from now. what is the expected  capital  gain  (i.e..  price  appreciation) in 
percentage terms?  What is  the dividend  yield,  and  what  would  be  the  holding-period 
return? 

STOCK  PRICES  Consider  two  companies.  Cash  Cow.  Inc.,  and  Growth  Prospects,  each  with  expected 
AND  INVESTMENT  earnings  in  the  coming  year  of  S5  per  share.  Both  companies  could  in  principle  pay out 
OPPORTUNITIES  all  of these  earnings  as  dividends,  maintaining  a  perpetual  dividend  flow  of  S5  per  share. 

If the market capitalization  rate  were  к = 12.5%.  both  companies  would  then  be valued at 
Dt/k =  S5/.125  =  $40  per  share.  Neither  firm  would  grow  in  value,  because  with all 
earnings  paid  out  as  dividends,  and  no  earnings  reinvested  in  the  firm,  both  companies' 
capital stock  and  earnings  capacity  would  remain  unchanged  over  time;  earnings  and 
dividends  would  not  grow. 

Actually,  we  are  referring  here  to  earnings  net  of  the  funds  necessary  to  maintain the 
productivity  of  the  firm's  capital,  that  is.  earnings  net  of  "economic  depreciation."  In 
other words,  the earnings  figure  should  be  interpreted  as  the  maximum  amount  of money 
the firm  could pay  out  each  year  in  perpetuity  without  depleting  its  productive  capacity. 
For this  reason,  the  net  earnings  number  may  be  quite  different  from  the  accounting 
earnings  figure  that the  firm  reports  in  its  financial  statements.  (We  explore  this  further in 
the next  chapter.) 

Now suppose  one  of  the  firms.  Growth  Prospects,  engages  in  projects  that  generate a 
return on investment  of 15%.  which  is  greater  than  the  required  rate  of  return,  к = 12.5ft. 
It would  be  foolish  for  such  a  company  to  pay  out  all  of  its  earnings  as  dividends.  If 
Growth Prospects  retains  or  plows  back  some  of  its  earnings  into  its  highly  profitable 
projects,  it  can  earn  a  15%  rate  of  return  for  its  shareholders,  while  if  it  pays  out all 
earnings  as dividends,  it forgoes  the projects,  leaving  shareholders  to  invest  the  dividends 
in other  opportunities  at  a  fair  market  rate  of  only  12.5%.  Suppose,  therefore.  Growth 
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dividend  payout  ratio 

Percentage  ot  earnings 

paid out  as  dividends 

ptowback  ratio  or  earn-

ings  retention  ratio 

The proportion  of  the 

firm's earnings  that  is 

reinvested  in  the  busi-

ness  (and  not  paid  out 

as dividends). 

Prospects  lowers  its  dividend  payout  ratio  (the  fraction  of  earnings  paid  out  as 
dividends)  from  100%  to  40%,  maintaining  a  plowback  ratio  (the  fraction  of  earnings 
reinvested  in  the  firm)  at  60%.  The  plowback  ratio  is  also  referred  to  as  the  earnings 
retention  ratio. 

The  dividend  of  the  company,  therefore,  will be  $2 (40%  of  55  earnings)  instead  of  $5. 
Will  share  price  fall?  No—it  will  rise!  Although  dividends  initially  fall  under  the 
earnings  reinvestment  policy,  subsequent  growth  in  the  assets  of  the  firm  because  of 
reinvested  profits  will  generate  growth  in  future  dividends,  which  will  be  reflected  in 
today's  share  price. 

Figure  12.1  illustrates  the  dividend  streams  generated  by  Growth  Prospects  under  two 
dividend  policies.  A  low  reinvestment  rate  plan  allows  the  firm  to  pay  higher  initial 
dividends,  but  results  in  a  lower  dividend  growth  rate.  Eventually,  a  high  reinvestment 
rate  plan  will  provide  higher  dividends.  If  the  dividend  growth  generated  by  the  rein-
vested  earnings  is  high  enough,  the  stock  will be  worth more  under  the  high  reinvestment 
strategy. 

How  much  growth  will  be  generated?  Suppose  Growth  Prospects  starts  with  plant  and 
equipment  of  $100  million  and  is  all  equity  financed.  With  a  return  on  investment  or 
equity  (ROE)  of  15%,  total  earnings  are  ROE  X  $100  million  =  .15  x  $100  million  = 
$ 15 million.  There  are  3  million  shares  of stock outstanding,  so  earnings  per  share  are  $5, 
as posited  above.  If  60%  of  the  $15  million  in  this  year's  earnings  is  reinvested,  then  the 
value  of  the  firm's  capital  stock  will  increase  by  0.60  x  $15  million  =  $9  million,  or  by 
9%.  The  percentage  increase  in  the  capital  stock  is  the  rate  at  which  income  was 
generated  (ROE)  times  the  plowback  ratio  (the  fraction  of  earnings  reinvested  in  more 
capital),  which  we  will  denote  as  b. 

Now  endowed  with  9%  more  capital,  the  company  earns  9%  more  income,  and  pays 
out  9%  higher  dividends.  The  growth  rate  of  the  dividends,  therefore,  is 

g =  ROE  X  b 

= .15  X  .60 

= .09 

If the  stock  price  equals  its  intrinsic  value,  it  should  sell  at 

Dt _  $2 

к -  g  .125  -  .09 Pn = = $57.14 

When  Growth  Prospects  pursued  a  no-growth  policy  and  paid  out  all  earnings  as 
dividends,  the  stock  price  was  only  $40.  When  it  reduced  current  dividends  and  plowed 

FIGURE  12.1 

DIVIDEND  GROWTH 

FOR TWO  EARNINGS 

REINVESTMENT 

POLICIES. 
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funds back into the company,  the  growth  rate  increased  enough  to  cause  the  stock price to 
increase. 

The difference  between the  no-growth  price  of  $40  and  the  actual  price  of  $57.14 can 
be ascribed  to  the  present  value  of  the  company's  excellent  investment  opportunities. 
One way to  think of  the  company's  value  is  to  describe  its  stock  price  as  the  sum of the 
no-growth value  (the  value  of  current  earnings  per  share,  Et,  in  perpetuity)  plus  the 
present value  of these  growth  opportunities,  which  we  will  denote  as  PVGO.  In  terms of 
the example  we  have  been  following,  PVGO  =  $17.14 

Price =  No-growth  value  per  share  +  PVGO 

po  =  §  +  PVGO  (12.6) 

$57.14 =  $40  +  $17.14 

It is  important  to  recognize  that  growth  per  se  is  not  what  investors  desire.  Growth 
enhances company  value  only  if  it  is  achieved  by  investment  in  projects  with  attractive 
profit opportunities  (i.e.,  with  ROE  >  к).  To  see  why,  let's  now  consider  Growth 
Prospects'  unfortunate  sister  company.  Cash  Cow.  Cash  Cow's  ROE  is  only  12.5%. just 
equal to  the  required  rate  of  return,  k.  The  NPV  of  its  investment  opportunities  is  zero. 
We've  seen  that  following  a  zero-growth  strategy  with  b  =  0  and  g  =  0,  the  value of 
Cash Cow  will  be  Et/k  =  $5/.  125 =  $40  per  share.  Now  suppose  Cash  Cow  chooses a 
plowback ratio  of  b  =  .60.  the  same  as  Growth  Prospects'  plowback.  Then  g  would be 

g =  ROE  X  b 

= 0.125  X  0.60 

= 0.075 

and the  stock  price  becomes 

P _  -  S2  _  еде 
~ k-  g  ~  .125  -  .075  ~  5 

no different  from  the  no-growth  strategy. 
In the  case  of  Cash  Cow.  the  dividend  reduction  that  frees  funds  for  reinvestment in 

the firm  generates  only  enough  growth  to  maintain  the  stock  price  at  the  current  level. 
This is  as it should  be:  If  the  firm's  projects  yield  only  what  investors  can  earn  on their 
own, shareholders  cannot  be  made  better  off  by  a  high  reinvestment  rate  policy.  This 
demonstrates  that  "growth"  is  not the  same  as  growth  opportunities.  To  justify  reinvest-
ment, the  firm  must  engage  in  projects  with  better  prospective  returns  than  those 
shareholders  can  find  elsewhere.  Notice  also  that  the  PVGO  of  Cash  Cow  is  zero: 
PVGO =  P0  -  EJk  =  40  -  40  =  0.  With  ROE  =  k,  there  is  no  advantage  to  plowing 
funds  back into  the  firm:  this  shows  up  as  PVGO  of  zero.  In  fact,  this  is  why  firms with 
considerable  cash  flow,  but  limited  investment  prospects  are  called  "cash  cows."  The 
cash these  firms  generate  is  best  taken  out  of  or  "milked  from"  the  firm. 

EXAMPLE  12.4:  GROWTH  OPPORTUNITIES 

Takeover Target  is  run  by  entrenched  and  incompetent  management  that  insists  on 
reinvesting 60% of its earnings in projects  that provide  an  ROE  of  10%,  despite  the fact 
that the firm's  capitalization rate  is  к =  15%.  The  firm's  year-end  dividend  will  be S2 
per share, paid out of earnings of S5 per share.  At  what  price  will  the  stock  sell?  What 
is the present value  of growth opportunities?  Why  would  such  a  firm  be  a  target for a 
takeover by  another  firm? 
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Given current  management's  investment policy, the dividend growth  rate  will  be 

g =  ROE  X  b  =  10%  X  .6 =  6% 

and the  stock  price  should be 

= 15^06  =  $22'22 

The present  value  of  growth opportunities is 

PVGO =  Price  per  share -  No-growth  value per  share 

= $22.22  -  E,/k 

= $22.22  -  $5/.  15 

= -  $11.11 

PVGO is  negative.  This  is  because  the  net  present value  of  the  firm's  projects  is 

negative:  The  rate  of return on those assets is less than the opportunity cost  of capital. 

Such a  firm  would be  subject to takeover, because another firm could buy  the  firm 

for the market  price  of $22.22 per share and increase the value of the firm by changing 

its investment  policy.  For example, if the new management simply paid out all earnings 

as dividends,  the  value  of  the  firm  would increase to  its  no-growth  value,  E,/k  = 

$5/.15  =  $33.33. 

/ I  CONCEPT 

I CHECK 

LIFE  CYCLES  AND 

TIIF.  CONSTANT 

GROWTH  MODEL 

3. a.  Calculate  the  price  of  a  firm with a  plowback ratio  of  0.60  if  its  ROE  is  20%. 

Current  earnings,  £,,  will  be $5 per share, and к  =  12.5%. 
b. What  if ROE is 10%, less than the market capitalization rate? Compare price in this 
instance  to  that  of  a  firm with the same ROE and £,,  but  a  plowback ratio  b  �  0. 

As useful  as  the  constant  growth  DDM formula  is, you need to remember  that  it  is  based 

on a  simplifying  assumption,  namely,  that  the  dividend  growth  rate  will  be  constant 

forever.  In  fact,  firms  typically  pass  through  life  cycles  with  very  different  dividend 

profiles  in  different  phases.  In  early  years,  there  are  ample  opportunities  for  profitable 

reinvestment  in  the  company.  Payout ratios are low, and growth is correspondingly  rapid. 

In later  years,  the  firm matures,  production capacity is sufficient  to meet market  demand, 

competitors  enter  the  market,  and  attractive  opportunities  for  reinvestment  may  become 

harder  to  find.  In  this  mature  phase,  the firm may choose to increase  the  dividend  payout 

ratio,  rather  than  retain  earnings.  The  dividend level  increases,  but  thereafter  grows  at  a 

slower  rate  because  of  fewer  company growth  opportunities. 

Table  12.2  demonstrates  this  profile.  It  gives  Value  Line's  forecasts  of  return  on 

assets,  dividend  payout  ratio,  and three-year growth rate in earnings  per share of a sample 

of the  firms  included  in  the  semiconductor  industry versus  those  in  the  northeast  region 

electric  utility  group.  (We  compare  return on assets  rather than return  on  equity  because 

the latter  is  affected  by  leverage,  which  tends  to  be  far  greater  in  the  electric  utility 

industry  than  in  the  semiconductor  industry. Return on assets measures  operating  income 

per  dollar  of  total  assets,  regardless  of whether the source of the capital  supplied  is  debt 

or equity.  We  will  return  to  this  issue  in  the next  chapter.) 

The  semiconductor  firms  as  a group have had attractive investment  opportunities.  The 

average  return  on  assets  of  these  firms  is  forecast  to  be  13.3%,  and  the  firms  have 

responded  with  quite  high  plowback  ratios.  Many of these firms pay no  dividends  at  all. 

The  high  return  on  assets  and  high  plowback result in rapid growth.  The average  growth 

rate  of  earnings  per  share  in  this  group  is  projected at  9.8%. 
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TABLE 12.2 
FINANCIAL  R 

IN Two  INDUSTRIES 

FINANCIAI  RATIOS  RETURN  ON  PAYOUT  GROWTH  RA,E 
FINANCIAL  KATIOS  Assets  (%)  Ratio  (%)  1994-97  (%) 

Semiconductors 
Analog  Devices  13.0  0.0  22.1 
Cirrus  Logic  14.5  0.0  15.5 
Intel  19.0  110  2.4 
Micron  Technologies  13.5  5.0  10.7 
Motorola  11.5  19.0  9.5 
National  Semiconductor  13  0  16.5  6.3 
Novellus  14.0  0.0  13.4 
Teradyne  9.5  0.0  4.0 
Texas  Instruments  12Д)  27Л)  _4Ji 

Average 13.3  8.7  9.8 

Electric  Utilities 

Boston  Edison  8.0  75.0  3.3 
Central  Maine  Power  7.5  77.0  1.3 
Central  Vermont  9.0  79  0  4.6 
Commonwealth  Energy  7.5  77.0  2.0 
Consolidated  Edison  8.0  76.0  2.0 
Eastern  Utilities  8  0  65.0  5.1 
Long  Island  Lighting  6.0  78.0  4.2 
New  England  Electric  7.5  79.0  2.6 
Northeastern  Utilities  _7;0  8^0  0.0 

Average 7.6  76.4  2  8 

Source  Value  Line  Investment  Survey.  1993 

In contrast,  the  electric  utilities  are  more  representative  of  mature  firms.  Their  return 
on assets  is  lower,  7.6%;  dividend  payout  is  higher.  76.4%;  and  average  growth  is  lower, 
2.8%. 

To value  companies  with  temporarily  high  growth,  analysts  use  a  multistage  version 
of the  dividend  discount  model.  Dividends  in  the  early  high-growth  period  are  forecast 
and their  combined  present  value  is  calculated.  Then,  once  the  firm  is  projected  to  settle 
down to  a  steady  growth  phase,  the  constant  growth  DDM  is  applied  to  value  the 
remaining  stream  of  dividends. 

We can  illustrate  this  with a  real-life  example.  Figure  12.2  is  a Value  Line  Investment 
Survey  report  on  Motorola,  a  designer  and  manufacturer  of  electronic  equipment  and 
components.  Some  of  the  relevant  information  in  mid-1993  is  highlighted. 

Motorola's  beta  appears  at  the  circled  A.  the  recent  stock  price  at  the  B,  the  per  share 
dividend  payments  at  the  C,  the  ROE  (referred  to  as  percent  earned  on  net  worth)  at the 
D. and  the  dividend  payout  ratio  (referred  to  as  percent  of  all  dividends  to  net  profits)  at 
the E.  The rows  ending  at C.  D. and E  are historical  time  series.  The  bold-faced  italicized 
entries  under  1994  are  estimates  for  that  year.  Similarly,  the  entries  in  the  far  right 
column  (labeled  96-98)  are  forecasts  for  some  time  between  1996  and  1998.  which we 
will take  to  be  1997. 

Note that  while  dividends  were  S.54 per share  in  1994,  dividends  forecast  for  1997 are 
$.90; hence.  Value  Line  forecasts  rapid  short-term  growth  in  dividends,  nearly  20% per 
year. If  we use  linear  interpolation  between  1994  and 1997.  we  obtain  dividend  forecasts 
as follows: 

1994  S.54 
1995  S66 
1996  $.78 
1997  S.90 



FIGURE  12.2  VALUE  LINE  INVESTMENT  SURVEY  REPORT  ON  MOTOROLA. 

CAPITAL STRUCTURE  at  of  1СУ2/8Э 
Total Debt S2057 mill. Due  In  5 Yr« $900  mill 
LT Debt SI 438 mill. IT  Intcreat  $115  mill. 
Ind Si312  mill, lace val. гею  coupon noles f09) 
callable $38 834. ea cvbl.  into 9 134  com shs; 
$440 mill lace vaL гею  coupon noles ('13).  first 
callable 9/26/53 ai $71 49.  ea. cvbl into  5.589 
com shs. (Total interest coverage 6.0*) 

(197.  of Cap'l) 

Petition Liability  None 

Pfd Stock None 
Common Slock 274.922,500  shs. (81%  of Cap!) 
at of 7/3/93 

1992 10/2/93 
CashAss'ets 533  930  1230 
Receivables 1953  2036  24B3 
Inventory (AvgCsl)  1242  1321  1730 
Other 759  g31  997 
Current Assets 
Acds Payable 
Debt Due 
Other 
Current Uab. 

ANNUAL RATES Patl 
d (per  sh) lOYrt. 
Sales 
"Cash Row" 
Earnings 
Dividends 
Book Value 

Patt  Eat'd'gO-^ 
5 Yf». to  •K-'M 

10.0%  13.0%  14  0% 
11.5%  15  0%  15  0% 

8.0%  20  5% 
4 0% 4.0%  15  0% 

10.0%  10.5%  13.0% 

Cei-
endir 

QUARTERLY SALES {S mill) 
Hif,31 Jun.30  Sep.30  Dec.31 

Full 
Year 

1990 
1991 
199! 
1993 
1994 

2533 2715  2703  2934 
2743 2814  2745  3039 
3055 3141  3396  3711 
3626 3936  4408  4И0 
«75  4720  4965  5340 

10885 
11341 
13303 
16555 
19500 

Cal-
endar 

EARNINGS PER SHARE » 
Mar.31 Jun.30  Sep.30  Dec.31 

Full 
Year 

1990 
1991 
1992 
1993 
1994 

.49 .61  .39  .41 

.44 .45  .35  46 

.47 .54  .46  .67 

.72 .81  .87  .95 
•90 1.02  .95  1.13 

190 
1.72 
2.16 
3.35 
4.00 

Cal-
endar 

QUARTERLY DIVIDENDS PAID • • 
Mer.31 Jun.30  Sep.30  Dec.31 

Full 
Year 

1989 
1990 
1991 
1992 
1993 

.095 .095  .095  .095 

.095 095  .095  .  095 
•095 .095  .095  .095 
.095 .095  .095  095 
.11 .11  .11  .11 

.38 

.38 

.38 

.38 

BUSINESS: Motorola, Inc. is a leacing manufacturer of electronic 
equipment and components Principal products: communications— 
mobile radios and paging systems; semiconductors—a broad Ene of 
integrated circuits and discrete products: general systems—cellular 
phones and fifrastructure equipment, computers. Also makes etoc-
iromc equipment lor  government, automotive, and industrial mar-
No  off-season  lull  kept  Motorola  from 
posting  record  earnings  last  quarter. 
For  the  first  time  in  a  decade,  September-
period  results  swept  past  the  June-quarter 
figure, to  a  record  87?  a  share,  fully 
diluted.  With  sales  up  30%  over  year-
earlier  revenue,  the  expanded  volume  and 
good  control  over  operating  expenses  wid-
ened  the  net  margin  to'  5.8%, versus  3.7% 
the  year  before.  Increased  orders  generally 
in line  with  shipment  growth  suggest  an-
other  good  earnings  gain  this  quarter.  Un-
like  most  chip  makers,  whose  profit  ad-
vances  are  dependent  on  continued  growth 
in computer  sales,  Motorola's  gains  are 
also  supported  by  swelling  demand  for 
wireless  digital  communications  equip-
ment.  The  stock  ie  favorably  ranked  on 
current  profit  momentum.  Investor 
enthusiasm,  however,  has  carried  the 
shares  to  levels  that  may  not  be 
sustainable  in  a  more  normal  supply/-
demand  environment  3  to  5  years  hence. 
Surging  cellular  phone  business  out-
shines  other  major  high-growth  lines. 
Atop  healthy  gains  in  the  30%  range  a 
year  earlier,  orders  for  the  General  Sys-
tems  segment  were  58%  ahead  in  the  two 

Vets Foreign business accounts lor over 52% of sales R&D,  9.8V. 
of sales, •эг depreciation rate 12%.  Estimated pint  age: 5 years. 
Has about 107.000 employees. 19.300 shareholders insiders own 
4% of slock (3/93 proxy). Chairman 4 С E 0. George  Fisher Pres-
dent G.L  Tooker. Ineorp. Delaware Address 1303  East Algon-
oun Rd.. Schaumburg. IL 60196. Tel • 708-576-5000 

latest  quarters.  Although  shipment  growth 
has  mounted  steadily,  to  43%  last  quarter, 
this  still  lagged  the  bookings  increase,  so 
presumably  rising  backlogs  will  support 
expanding  revenues  well  into  1994.  Pros-
pects  for  this  business  are  especially  at-
tractive  in  foreign  markets,  where  wired 
telephone  facilities  are  inadequate. 
Semiconductors  are  holding  position 
in a  maturing  industry  growth  phase. 
Shipments  for  the  chip  segment  ac-
celerated  to  a  31%  rise  in  the  third 
quarter.  Growth  of  orders  has  eased,  how-
ever,  to  a  25%  rate  from  35%  in  the  first 
quarter.  And  the  book-to-bill  ratio  slipped 
to 1.04,  from  1.17  in  the  prior  three 
months,  although  the  latest  reading  still 
beats  the  1.01  reported  for  the  industry.  If 
slowing  demand  growth  for  personal  com-
puters  is  a  factor,  that's  a  lesser  concern 
for Motorola  than  for  others.  Only  15%  of 
its  chip  demand  is  PC  based. 
Work  on  the  first  global  wireless 
mobile  phone  system  is  moving  ahead. 
Initial  financing  of  $800  million  by  part-
ners  gets  the  Iridium  project  under  way 
for a  1996  satellite  launching. 
Edmund B.  Swort,  CFA  October  29,  1993 

'92; Fully diluted I  (B) Nexi drvxlend meeting about Nov 5.  Goes I  (C) In m,c-ons. tested  lor stxk  sp-us. 
™ ^  "  at^ul  Dec  ,9  ApP,ox,rn,,e  dividend pay (0  Defecation  on accelerated basis. 
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Now let  us  assume  the  dividend  growth  rate  levels  off  in  1997.  What  is  a  good  guess 

for that  steady-state  growth  rate?  Value  Line  forecasts  a  dividend  payout  ratio  of  0.18 

and an  ROE  of  14.0%,  implying  long-term  growth  will  be 

g =  ROE  x  b  =  14%  X  (1  -  .18)  =  11.5% 

Our estimate  of  Motorola's  intrinsic  value  using  an  investment  horizon  of  1997  is 

therefore  obtained  from  Equation  12.2,  which  we  restate  here 

I/  _  £*1994  .  ^1995  I  D  ]  996  ^1997  +  ^1997 
' i  Qoi  �  т^—:—гт  '  ——:—гг^  т-  ——:—г-т 

(1 +  к)  (1  +  к)2  (1  +  кў  (1  +  к)4 

= .54  .66  .78  .90  +  Я|ЗД7 

1 +  к  (1  +  к)2  (1  +  кў  (1  +  к)4 

Here,  Piggy represents  the  forecasted  price  at  which  we  can  sell  our  shares  of  Motorola  at 
the end  of  1997,  when  dividends  enter  their  constant  growth  phase.  That  price,  according 
to the  constant  growth  DDM,  should  be 

p _  01998  _  £>,997  (1  +  g)  _  -90(1.115) 
1997  k-g  k-g  Л  — .115 

The only  variable  remaining  to  be  determined  in  order  to  calculate  intrinsic  value  is  the 
market  capitalization  rate,  k. 

One way  to  obtain  к  is  from  the  CAPM.  Observe  from  the  Value  Line  data  that 
Motorola's  beta  is  1.20.  The  risk-free  rate  in  1993  was  about  3%.  Suppose  that  the 
market  risk  premium  were  forecast  at  7.75%  2  This  would  imply  that  the  forecast  for  the 
market  return  was 

Risk-free  rate  +  market  risk  premium  =  3%  +  7.75%  =  10.75% 

Therefore,  we  can  solve  for  the  market  capitalization  rate  for  Motorola  as 

к =  rf  +  3  [E(rM) -  rf] 

= 3%  +  1.2(10.75%  -  3%] 

= 12.3% 

Our guess  for  the  stock  price  in  1997  is  thus 

5.90(1.115)  ^S]2544 

П997  .123  -.115 

and today's  estimate  of  intrinsic  value  is 

= .54  .66  .78  .90  +  125.44  =  g  9g 
1993  (1.123)  (1.123)2  (1.123)3  (1.123)4 

We know  from  the  Value  Line  report  that  Motorola's  actual  price  was  $102  (at  the 
circled  B).  Our  intrinsic  value  analysis  indicates  Motorola  was  overpriced.  Should  we 
sell our  holdings  of  Motorola  or  even  sell  Motorola  short? 

- The  historical  risk  premium  on  the  market  portfolio  has  been  closer  to  8.5%.  However,  stock  analysts  in 
1993  were  relatively  pessimistic  about  market  performance  over  the  short  term.  While  the  historial  risk 
premium  is  a  guide  as  to  the  typical  risk  premium  one  might  expect  from  the  market,  there  is  no  reason 
that  the  risk  premium  cannot  vary  somewhat  from  period  to  period. 
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Perhaps.  But  before  betting  the  farm,  stop to consider  how  firm  our estimate  is.  We've 

had  to  guess  at  dividends  in  the  near  future,  the ultimate  growth  rate  of  those  dividends, 

and  the  appropriate  discount  rate.  Moreover,  we've  assumed  Motorola  will  follow  a 

relatively  simple  two-stage  growth  process.  In  practice,  the  growth  of  dividends  can 

follow  more  complicated  patterns.  Even  small  errors  in these  approximations  could  upset 

a conclusion. 

For  example,  suppose  that  we  have  underestimated  Motorola's  growth  prospects  and 

that  the  actual  growth  rate  in  the  post-1997  period  will  be  11.8%  rather  than  11.5%.  a 

change  of  only  0.3  percentage  points.  Using  the  higher  growth  rate  in  the  dividend 

discount  model  would  result  in  an  intrinsic  value  in  1993  of  $128.65,  which  actually 

is greater  than  the  stock  price.  Our  conclusion  regarding  intrinsic  value  versus  price  is 

reversed. 

This  exercise  shows  that  finding  bargains  is  not as easy as  it seems.  While  the  DDM  is 

easy  to  apply,  establishing  its  inputs  is more of a challenge.  This  should  not  be  surprising. 

In even  a  moderately  efficient  market,  finding  profit  opportunities  has  to  be  more 

involved  than  sitting  down  with  Value  Line  for  a  half  hour. 

The  exercise  also  highlights  the  importance  of  performing  sensitivity  analysis  when 

you  attempt  to  value  stocks.  Your  estimates  of  stock  values  are  no  better  than  your 

assumptions.  Sensitivity  analysis  will  highlight  the  inputs  that  need  to  be  most  carefully 

examined.  For  example,  we  just  found  that  very  small  changes  in  the  estimated  growth 

rate  for  the  post-1997  period  would  result  in  big  changes  in  intrinsic  value.  Similarly, 

small  changes  in  the  assumed  capitalization  rate  would  change  intrinsic  value  substan-

tially.  On  the  other  hand,  reasonable  changes  in  the dividends  forecast  between  1993  and 

1997  would  have  a  small  impact  on  intrinsic  value. 

/ I  CONCEPT  4.  Confirm  that  the  intrinsic  value  of Motorola  using  g  =  11.8%  is  $128.65.  Hint:  First 

I CHECK  calculate  the  stock  price  in  1997.  Then  calculate  the  present  value  of  all  interim 

dividends  plus  the  present  value  of  the  1997  sales  price. 

12.4 PRICE/EARNINGS  RATIOS 

Much  of  the  real-world  discussion  of  stock  market  valuation  concentrates  on  the  firm's 

price/earnings  multiple,  the  ratio  of  price  per  share  to  earnings  per  share.  In  fact,  one 

common  approach  to  valuing  a  firm  is  to  use  an  earnings  multiplier.  The  value  of  the 

stock  is  obtained  by  multiplying  projected  earnings  per  share  by  a  forecast  of  the  price-

earnings  ratio.  This  procedure  seems  simple,  but  the  apparent  simplicity  is  deceptive. 

First,  forecasting  earnings  is  challenging.  As  we  saw  in  the  previous  chapter,  earnings 

will  depend  on  international,  macroeconomic,  and  industry  as  well  as  firm-specific 

factors,  many  of  which  are  highly  unpredictable.  Second,  forecasting  the  P/E  multiple  is 

even  more  difficult.  P/E  ratios  vary  across  industries  and  over  lime.  Nevertheless,  our 

discussion  of  stock  valuation  provides  some  insight  into  the  factors  that  ought  to 

determine  a  firm's  P/E  ratio. 

Recall  our  discussion  of  growth  opportunities,  in  which  we  compared  two  firms. 

Growth  Prospects  and  Cash  Cow,  each  of  which  had  earnings  per  share  of  $5.  Growth 

Prospects  reinvested  60%  of  earnings  in prospects  with an ROE  of 15%,  while  Cash  Cow 

paid  out  all  earnings  as  dividends.  Cash  Cow  had  a  price  of  $40,  giving  it  a P/E  multiple 

of 40/5  =  8.0,  while  Growth  Prospects  sold  for  $57.14,  giving  it  a multiple  of 57.14/5  = 

11.4.  This  observation  suggests  the  P/E  ratio  might  serve  as  a  useful  indicator  of 

THE  PRICE/ 

EARNINGS  RATIO 

AND GROWTH 

OPPORTUNITIES 

price/earnings  multiple 

The ratio  of  a  stock's 

price to  its  earnings  per 

share. 
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expectations  of  growth  opportunities.  We  can  see  this  explicitly  by  rearranging  Equation 
12.6 to 

HT
1
^] 

When PVGO  =  0,  Equation  12.7  shows  that  P()  =  Et/k.  The  stock  is  valued  like  a 
nongrowing  perpetuity  of  EPS,.  The  P/E  ratio  is  just  Mk.  However,  as  PVGO  becomes 
an increasingly  dominant  contributor  to  price,  the  P/E  ratio  can  rise  dramatically.  The 
ratio  of  PVGO  to  E/k  has  a  simple  interpretation.  It  is  the  ratio  of  the  component  of  firm 
value  reflecting  growth  opportunities  to  the  component  of  value  reflecting  assets  already 
in place  (i.e.,  the  no-growth  value  of  the  firm.  E/k).  When  future  growth  opportunities 
dominate  the  estimate  of  total  value,  the  firm  will  command  a  high  price  relative  to 
current  earnings.  Thus,  a  high  P/E  multiple  appears  to  indicate  that  a  firm  is  endowed 
with ample  growth  opportunities. 

EXAMPLE  12.5:  P/E  RATIOS  AND  GROWTH  OPPORTUNITIES 

Return again  to  Takeover  Target,  the  firm  we  first  encountered  in  Example  12.4. 
Earnings  are  $5  per  share,  and  the  capitalization  rate  is  15%,  implying  that  the  no-
growth value  of the firm is EJk =  S5/.15  =  S33.33.  The  stock  price  actually  is  S22.22, 
implying  that  the  present  value  of  growth  opportunities  equals  —  $11.11.  This  implies 
that the  P/E  ratio  should  be 

ИЬ^К-Ы'+^МН-
44 

In fact,  the  stock  price  is  $22.22  and  earnings  are  S5  per  share,  so  the  P/E  ratio  is 
S22.22/S5  =  4.44 

Let's  see  if  P/E  multiples  do  vary  with  growth  prospects.  In  mid-1993,  Motorola's  P/E 
ratio  was  29  while  Boston  Edison's  was  12.9.  These  numbers  do  not  necessarily  imply 
Motorola  was  over  priced  compared  to  Boston  Edison.  If  investors  believed  at  the  time 
that Motorola  would  grow  faster  than  Boston  Edison,  the  higher  P/E  multiple  would  be 
justified.  That  is,  an  investor  might  well  pay  a  higher  price  per  dollar  of  current  earnings 
if he  or  she  expects  that  earnings  stream  to  grow  rapidly.  In  fact,  Motorola's  growth  rate 
has been  consistent  with  its  higher  P/E  multiple.  Its  earnings  per  share  grew  fivefold 
between  1977  and  1993,  while  Boston  Edison  earnings  only  doubled.  Figure  12.4,  page 
341,  shows  the  EPS  history  of  the  two  companies. 

Clearly,  it  is  differences  in  expected  growth  opportunities  that  justify  particular 
differentials  in  P/E  ratios  across  firms.  The  P/E  ratio  actually  is  a  reflection  of  the 
market's  optimism  concerning  a  firm's  growth  prospects.  In  their  use  of  a  P/E  ratio, 
analysts  must  decide  whether  they  are  more  or  less  optimistic  than  the  market.  If  they are 
more  optimistic,  they  will  recommend  buying  the  stock. 

There  is  a way  to  make  these  insights  more  precise.  Look  again  at  the  constant  growth 
DDM formula.  Pa  =  DJ{k  —  g). Now  recall  that  dividends  equal  the  earnings  that  are 
not reinvested  in  the  firm:  D,  -  £,(1  �  b).  Recall  also  that  g  =  ROE  x  b.  Hence, 

substituting  for  £>, and  g.  we  find  that 

_ £,(!-£) 
0 к  —  ROE  X  b 
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TABLE  12.3  Plowback  Ratio  (b) 

EFFECT  OF  ROE 

AND PLOWBACK  ON 

GROWTH  AND  THE 

P/E  RATIO 

ROE 0 .25 .50 .75 

A. Growth  Rate,  g 

10% 0 2.5% 5.0% 7.5% 

12% 0 3.0% 6.0% 9.0% 

14% 0 3.5% 7.0% 10.5% 

B. P/E  Ratio 

10% 8.33 7.89 7 14 5.56 

12% 8.33 8.33 8.33 8.33 

14% 8 33 8.82 10.00 16.67 

Assumption k=  12%  per year 

implying  the  P/E  ratio  is 

=
 1  ~  b  (12.8) 

£,  к  -  ROE  X  b 

It is  easy  to  verify  that the  P/E ratio increases with ROE. This makes  sense,  because  high 
ROE  projects  give  the  firm  good  opportunities  for  growth.3  We  also  can  verify  that  the 
P/E ratio  increases  for  higher  b as long as ROE exceeds k.  This too makes  sense.  When  a 
firm has  good  investment  opportunities,  the  market  will  reward  it  with  a  higher  P/E 
multiple  if  it  exploits  those  opportunities  more  aggressively  by  plowing  back  more 
earnings  into  those  opportunities. 

Remember  we  noted,  however,  that growth is  not desirable  for  its own sake.  Examine 
Table  12.3,  where  we  use  Equation 12.8  to compute both growth  rates  and  P/E  ratios  for 
different  combinations  of  ROE and b.  While growth always  increases  with  the  plowback 
ratio  (move  across  the  rows in Table 12.3A), the P/E ratio does not (move  across  the rows 
in Panel  B).  In the  top row of Table 12.3B, the P/E falls as the plowback  rate  increases.  In 
the middle  row,  it  is  unaffected  by plowback.  In  the  third  row,  it  increases. 

This  pattern  has  a  simple  interpretation.  When  the  expected  ROE  is  less  than  the 
required  return,  k, investors  prefer  that the firm pay out earnings  as dividends  rather  than 
reinvest  earnings  in  the  firm  at  an inadequate  rate  of return.  That is,  for  ROE lower  than 
k, the  value  of  the  firm  falls  as plowback  increases.  Conversely,  when  ROE  exceeds  k, 
the firm  offers  superior  investment  opportunities,  so  the value of the firm  is  enhanced  as 
those  opportunities  are  more  fully  exploited by  increasing  the  plowback  ratio. 

Finally,  where  ROE  just  equals  k,  the  firm  offers  "break-even"  investment  oppor-
tunities  with  a  fair  rate  of  return.  In this case, investors  are  indifferent  between  reinvest-
ment  of  earnings  in  the  firm  or  elsewhere  at  the  market  capitalization  rate,  because  the 
rate  of  return  in  either  case  is  12%.  Therefore,  the  stock  price  is  unaffected  by  the 
plowback  ratio. 

One  way  to  summarize  these  relationships  is  to say the higher  the plowback  ratio,  the 
higher  the  growth  rate,  but  a  higher  plowback  ratio  does  not  necessarily  mean  a  higher 
P/E ratio.  A  higher  plowback  ratio  increases  P/E  only if  investments  undertaken  by  the 
firm offer  an expected  rate  of return higher than the market capitalization  rate.  Otherwise, 

3 Note  that  Equation  12.8  is  a  simple  rearrangement  of  the  DDM  formula,  with  ROE  x  b  =  g.  Because 
that  formula  requires  that  g<k.  Equation  12.8  is  valid  only  when  ROE  x  b  <  k. 
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higher  plowback  hurts  investors  because  it  means  more  money  is  sunk  into  prospects 

with inadequate  rates  of  return. 

� I  CONCEPT  5.  ABC  stock  has  an  expected  ROE  of  12%  per  year,  expected  earnings  per  share  of S2, 

I CHECK  and  expected  dividends  of  $1.50  per  share.  Its  market  capitalization  rate  is  10% per 

year. 

a. What  are  its  expected  growth  rate,  its  price,  and  its  P/E  ratio? 

b. If  the  plowback  rate  were  0.4,  what  would  be  the  expected  dividend  per  share, the 

growth rate,  price,  and  the  P/E  ratio? 

PITFALLS  IN  P/E  No  description  of  P/E  analysis  is  complete  without  mentioning  some  of  its  pitfalls.  First, 

ANALYSIS  consider  that  the  denominator  in  the  P/E  ratio  is  accounting  earnings,  which  are  influ-

enced  by  somewhat  arbitrary  accounting  rules  such  as  the  use  of  historical  cost  in 

depreciation  and  inventory  valuation.  In  times  of  high  inflation,  historic  cost  depreciation 

and inventory  costs  will  tend  to  underrepresent  true  economic  values  because  the 

replacement  cost  of  both  goods  and  capital  equipment  will  rise  with  the  general  level  of 

prices.  As  Figure  12.3  demonstrates.  P/E  ratios  have  tended  to  be  lower  when  inflation 

has been  higher.  This  reflects  the  market's  assessment  that  earnings  in  these  periods  are 

of "lower  quality,"  artificially  distorted  by  inflation,  and  warranting  lower  P/E  ratios. 

Another  confounding  factor  in the  use  of  P/E  ratios  is  related  to  the  business  cycle.  We 

were  careful  in  deriving  the  DDM  to  define  earnings  as  being  net  of  economic  deprecia-

tion,  that  is,  the  maximum  flow  of  income  that  the  firm  could  pay  out  without  depleting 

its productive  capacity.  And  reported  earnings,  as  we  note  above,  are  computed  in 

accordance  with  generally  accepted  accounting  principles  and  need  not  correspond  to 

economic  earnings.  Beyond  this,  however,  notions  of  a  normal  or  justified  P/E  ratio,  as in 

Equations  12.7  or  12.8,  assume  implicitly  that  earnings  rise  at  a  constant  rate,  or,  put 

another  way,  on  a  smooth  trend  line.  In  contrast,  reported  earnings  can  fluctuate 

dramatically  around  a  trend  line  over  the  course  of  the  business  cycle. 

Another  way  to  make  this  point  is  to  note  that  the  ��normal"  P/E  ratio  predicted  by 

Equation  12.8  is  the  ratio  of  today's  price  to  the  trend  value  of  future  earnings.  E,.  The 

P/E ratio  reported  in  the  financial  pages  of  the  newspaper,  by  contrast,  is  the  ratio  of price 

to the  most  recent  past  accounting  earnings.  Current  accounting  earnings  can  differ 

FIGURE  12.3 

P/E  RATIOS  AND 

INFLATION, 

1955-1993 
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FIGURE  12.4 

EARNINGS  PER 

SHARE,  1974-1993 

FIGURE  12.5 

PRICE-EARNINGS 

RATIOS,  1974-1993 

considerably  from  future  economic  earnings.  Because  ownership  of  stock  conveys  the 

right  to  future  as well  as  current  earnings,  the ratio of price  to most  recent  earnings  can 

vary  substantially  over  the  business  cycle, as accounting earnings  and the  trend  value  of 

economic  earnings  diverge  by  greater  and  lesser  amounts. 

As an  example,  Figure  12.4  graphs  the  earnings  per  share  of  Motorola  and  Boston 

Edison  since  1977.  Note  that  Motorola's  EPS  fluctuate  considerably.  This  reflects  the 

company's  relatively  high  degree  of  sensitivity  to  the  business  cycle.  Value  Line 

estimates  its  beta  at  1.20.  Boston  Edison,  by  contrast,  shows  much  less  variation  in 

earnings  per  share  around  a  smoother  and flatter  trend line.  Its  beta  was  only  0.70. 

Because  the  market  values  the  entire  stream  of  future  dividends  generated  by  the 

company,  when  earnings  are  temporarily  depressed,  the  P/E  ratio  should  tend  to  be 

high�that  is,  the  denominator  of  the  ratio  responds  more  sensitively  to  the  business 

cycle  than  the  numerator.  This  pattern  is  borne out well. 

Figure  12.5  graphs  the  Motorola  and  Boston Edison  P/E  ratios.  Motorola,  with  the 

more  volatile  earnings  profile,  also has a more volatile P/E profile. For example,  in 1985, 
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when EPS  fell  to a far-below-trend  value  of  $.31,  the  P/E  rose  to  56.3.  The  market  clearly 

recognized  that  earnings  were  depressed  only  temporarily. 

This  example  shows  why  analysts  must  be  careful  in  using  P/E  ratios.  There  is  no way 

to say  a  P/E  ratio  is  overly  high  or  low  without  referring  to  the  company's  long-run 

growth  prospects,  as  well  as  to  current  earnings  per  share  relative  to  the  long-run  trend 

line. 

Nevertheless,  Figures  12.4  and  12.5  demonstrate  a  clear  relationship  between  P/E 

ratios  and  growth.  Despite  considerable  short-run  fluctuations,  Motorola's  EPS  clearly 

trended  upward  over  the  period.  Its  compound  rate  of  growth  between  1977  and  1993 

was 10.8%.  Boston  Edison's  earnings  grew  far  less  rapidly,  with  a  15-year  average 

growth  rate  of  5%.  The  growth  prospects  of  Motorola  are  reflected  in  its  consistently 

higher  P/E  multiple. 

This  analysis  suggests  that  P/E  ratios  should  vary  across  industries,  and  in  fact  they 

do. Figure  12.6  shows  P/E  ratios  in  mid-1993  for  a  sample  of  industries.  P/E  ratios  for 

each industry  are  computed  in  three  ways:  by  taking  the  ratio  of  price  to  previous  year 

earnings,  current  year  earnings,  and  projected  next-year  earnings.  Notice  that  while  the 

ratios  based  on  1992  or  even  1993  earnings  appear  quite  high,  the  ratios  are  far  more 

moderate  when  prices  are  compared  to  1994  earnings.  This  should  not  surprise  you,  since 

stock  market  prices  are  based  on  firms'  future  earnings  prospects. 

Some  analysts  use  P/E  ratios  in  conjunction  with  earnings  forecasts  to  estimate  the  price 

of a  stock  at  an  investor's  horizon  date.  The  Motorola  analysis  in  Figure  12.2  shows  that 

Value  Line  forecasted  a  P/E  ratio  for  1997  of  20.0.  EPS  for  1997  were  forecast  at  $5.00, 

implying  a  price  in  1997  of  20  X  $5.00  =  S100.  Given  an  estimate  of  $100  for  the 1997 

sales  price,  we  would  compute  Motorola's  intrinsic  value  as 

_ $.54  $.66  S.78  $.90  4-  $100 
V|993  ~  (1.123)  +  (1.123)-  +  (1.123)3  +  (1.123)4 

12.5  THE  AGGREGATE  STOCK  MARKET 

The most  popular  approach  to  forecasting  the  overall  stock  market  is  the  earnings 

multiplier  approach  applied  at  the  aggregate  level.  The  first  step  is  to  forecast  corporate 

profits  for  the  coming  period.  Then  we  derive  an  estimate  of  the  earnings  multiplier,  the 

aggregate  P/E  ratio,  based  on  a  forecast  of  long-term  interest  rates.  The  product  of  the 

two forecasts  is  the  estimate  of  the  end-of-period  level  of  the  market. 

The forecast  of  the  P/E  ratio  of  the  market  is  sometimes  derived  from  a  graph  similar 

to that  in  Figure  12.7,  which  plots  the  earnings  yield  (earnings  per  share  divided  by  price 

per share,  the  reciprocal  of  the  P/E  ratio)  of  the  S&P  500  and  the  yield  to  maturity  on  10-

year  Treasury  bonds.  The  figure  shows  that  both  yields  rose  dramatically  in  the  1970s.  In 

the case  of  Treasury  bonds,  this  was  because  of  an  increase  in  the  inflationary  expecta-

tions  built  into  interest  rates.  The  earnings  yield  on  the  S&P  500,  however,  probably  rose 

because  of  inflationary  distortions  that  artificially  increased  reported  earnings.  We  have 

already  seen  that  P/E  ratios  tend  to  fall  when  inflation  rates  increase.  For  most  of  the 

1980s, the  earnings  yield  ran  about  one  percentage  point  below  the  T-bond  rate. 

One might  use  this  relationship  and  the  current  yield  on  10-year  Treasury  bonds  to 

forecast  the  earnings  yield  on  the  S&P  500.  Given  that  earnings  yield,  a  forecast  of 

earnings  could  be  used  to  predict  the  level  of  the  S&P  in  some  future  period.  Let's 

consider  a  simple  example  of  this  procedure. 

COMBINING  P/E 

ANALYSIS  AND 

THE  DDM 



FIGURE  12.6  P/E  RATIOS  BASED  ON  1992,  1993,  AND  1994  EPS 
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FIGURE  12.7 

EARNINGS  YIELD  OF 

S&P  500  VERSUS 

TREASURY  BOND 

YIELD,  1955-1993 

EXAMPLE  12.6:  FORECASTING  THE  AGGREGATE  STOCK  MARKET 

The mid-1993 forecast  for 1993 earnings per  share  for  the S&P  500  portfolio  was about 

S28.50.4 The  10-year  Treasury  bond  yield  in  mid-1993  was  about  1%.  Since  the 

earnings yield on the S&P 500 has been about  one  percentage  point  below  the  10-year 

Treasury yield,  a  first guess  for  the earnings  yield  on  the  S&P  500  might  be  6%. This 

would imply  a  P/E  ratio  of  1/.06  =  16.7.  Our  forecast  for  the  P/E  of  the  S&P  500 

portfolio would  then  be  16.7  X  S28.50  =  476. 

Of course, there is uncertainty  regarding  all  three  inputs  into  this  analysis:  the actual 

earnings on the S&P 500 stocks, the level of Treasury  yields  at year  end,  and the spread 

between the  Treasury  yield  and  the  earnings  yield.  One  would  wish  to  perform 

sensitivity or  scenario  analysis  to  examine  the  impact  of  changes  in  all  of  these 

variables. To  illustrate,  consider  Table  12.4,  which  shows  a  simple  scenario  analysis 

treating possible  effects  of variation  in  the  Treasury  bond  yield.  The  scenario  analysis 

shows that the forecasted  level  of  the  stock  market  varies  inversely  and  with  dramatic 

sensitivity to  interest  rate  changes. 

Some analysts  use  an  aggregate  version  of  the  dividend  discount  model  rather  than an 

earnings  multiplier  approach.  All  of  these  models,  however,  rely  heavily  on  forecasts  of 

such macroeconomic  variables  as  GDP.  interest  rates,  and  the  rate  of  inflation,  which are 

difficult  to  predict  accurately. 

Because  stock  prices  reflect  expectations  of  future  dividends,  which  are  tied  to  the 

economic  fortunes  of  firms,  it  is  not  surprising  that  the  performance  of  a  broad-based 

stock index  like  the  S&P  500  is  taken  as  a leading  economic  indicator,  that  is,  a predictor 

of the  performance  of  the  aggregate  economy.  Stock  prices  are  viewed  as  embodying 

consensus  forecasts  of  economic  activity  and  are  assumed  to  move  up  or  down  in 

anticipation  of  movements  in  the  economy.  The  government's  index  of  leading  economic 

indicators,  which  is  taken  to  predict  the  progress  of  the  business  cycle,  is  made  up  in part 

of recent  stock  market  performance.  However,  the  predictive  value  of  the  market  is  far 

from perfect.  A well-known  joke,  often  attributed  to  Paul  Samuelson,  is  that  the  market 

has forecast  eight  of  the  last  five  recessions. 

4 According  to  Institutional  Brokers  Estimate  System  (I/B/E/S)  as  of  May  1993.  I/B/E/S  surveys  a  large 

sample  of  stock  analysts  and  reports  several  analyses  of  their  forecasts  for  both  the  economy  and  indi-

vidual  stocks. 
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TABLE  12.4 

S&P  500  PRICE 

FORECASTS  UNDER 

VARIOUS 

SCENARIOS 

Most  Likely Pessimistic Optimistic 

Scenario Scenario Scenario 

Treasury  bond  yield 7% 7.5% 6 5% 

Earnings  yield 6% 6.5% 5.5% 

Resulting  P/E  ratio 16.7 15.4 18.2 

EPS  forecast S 28.50 S 28.50 S 28.50 

Forecast  for  S&P  500 476 439 519 

Forecast tor the earnings yield on the S&P 500 equals Treasury bond yield minus lie The  P/E 

ratio is the reciprocal of the forecasted earnings yield. 

SUMMARY 

One approach  to  Firm valuation is to focus on the firm's  book value, either as it appears on 

the balance  sheet  or  as adjusted to reflect current replacement cost of assets or liquidation 

value.  Another  approach  is  to focus on the present value of expected future  dividends. 

The dividend  discount  model  holds  that  the  price of  a  share of  stock  should  equal  the 

present  value  of all future  dividends per share, discounted at an interest rate commensurate 

with the  risk  of  the  stock. 

The constant  growth version of the DDM asserts that if dividends are expected to grow at a 

constant  rate  forever,  then the  intrinsic value of the stock is  determined by  the  formula 

V° k-g 

This  version  of the DDM is simplistic in its assumption of a constant value of g. There are 

more sophisticated  multistage  versions  of  the  model  for  more  complex  environments. 

When the  constant  growth assumption is reasonably satisfied, the formula can be inverted 

to infer  the  market  capitalization rate  for  the stock 

Stock market  analysts  devote  considerable attention to  a  company's  price-to-earnings 

ratio.  The  P/E  ratio  is  a  useful measure of the market's  assessment of  the firm's  growth 

opportunities.  Firms  with no growth opportunities should have a P/E ratio that is  just the 

reciprocal  of  the  capitalization  rate,  k. As growth opportunities become a  progressively 

more important  component  of  the total value of the firm, the P/E ratio will increase. 

The models  presented  in  this chapter can be used to explain or  to forecast the behavior of 

the aggregate  stock  market. The key macroeconomic variables that determine the level of 

stock prices  in  the  aggregate  are  interest rates and corporate profits. 

KEY  TERMS  book  value,  324 

constant growth  DDM,  328 
dividend discount  model, 327 
dividend payout  ratio,  331 
earnings retention ratio,  331 

fundamental analysts, 323 
intrinsic value. 325 
liquidation value. 324 
market capitalization 

rate, 326 

plowback ratio. 331 
price/earnings multiple. 337 
replacement cost. 324 
technical analysts, 323 
Tobin s  q, 324 

PROBLEM  SETS  1.  a.  Computer  stocks  currently  provide  an  expected  rate  of  return  of  16%.  MBI.  a 

large  computer  company,  will pay a year end dividend of S2 per share.  If the stock 

is selling  at  $50  per  share,  what  must be  the market's  expectation  of  the  growth 

rate of  MBI  dividends? 
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b. If  dividend  growth  forecasts  for  MBI  are  revised  downward  to  5%  per  year,  what 

will happen  to  the  price  of  MBI  stock?  What  will  happen  to  the  company's  price-

earnings  ratio? 

2. True,  false,  or  uncertain?  Explain. 

a. Holding  all  else  constant,  a  Firm will  have  a  higher  P/E  if  its  beta  is  higher. 

b. P/E  will  tend  to  be  higher  when  ROE  is  higher  (assume  plowback  is  positive). 

c. P/E  will  tend  to  be  higher  when  the  plowback  rate  is  higher. 

3. Even  Better  Products  has  come  out  with  a  new  and  improved  product.  As  a  result, 

the firm  projects  an  ROE  of  20%,  and  will  maintain  a  plowback  ratio  of  .30.  Its 

earnings  this  year  will  be  $2  per  share.  Investors  expect  a  12%  rate  of  return  on the 

stock. 

a. At  what  price  and  P/E  ratio  would  you  expect  the  firm  to  sell? 

b. What  is  the  present  value  of  growth  opportunities? 

c. What  would  the  P/E  ratio  and  the  present  value  of  growth  opportunities  be  if the 

firm  plans  to  reinvest  only  20%  of  earnings? 

4. a.  MF  Corp.  has  an  ROE  of  16%  and  a  plowback  ratio  of  50%.  If  the  coming  year's 

earnings  are  expected  to  be  S2  per  share,  at  what  price  will  the  stock  sell?  The 

market  capitalization  rate  is  12%. 

b. What  price  do  you  expect  MF  shares  to  sell  for  in  three  years? 

5. The  constant  growth  dividend  discount  model  can  be  used  both  for  the  valuation  of 

companies  and  for  the  estimation  of  the  long-term  total  return  of  a  stock. 

Assume: 

$20  =  the  price  of  a  stock  today 

8% =  the  expected  growth  rate  of  dividends 

$.60  =  the  annual  dividend  one  year  forward 

a. Using  only  the  above  data,  compute  the  expected  long-term  total  return  on  the 

stock  using  the  constant  growth  dividend  discount  model.  Show  calculations. 

b. Briefly  discuss  two  disadvantages  of  the  constant  growth  dividend  discount 

model  in  its  application  to  investment  analysis. 

c. Identify  two  alternative  methods  to  the  dividend  discount  model  for  the  valuation 

of companies. 

6. The  market  consensus  is  that  Analog  Electronic  Corporation  has  an  ROE  =  9%,  a 

beta of  1.25,  and  it  plans  to  maintain  indefinitely  its  traditional  plowback  ratio  of 

2/3.  This  year's  earnings  were  $3  per  share.  The  annual  dividend  was  just  paid.  The 

consensus  estimate  of  the  coming  year's  market  return  is  14%,  and  T-bills  currently 

offer  a  6%  return. 

a. Find  the  price  at  which  Analog  stock  should  sell. 

b. Calculate  the  P/E  ratio. 

c. Calculate  the  present  value  of  growth  opportunities. 

d. Suppose  your  research  convinces  you  Analog  will  announce  momentarily  that  it 

will immediately  reduce  its  plowback  ratio  to  1/3.  Find  the  intrinsic  value  of  the 

stock.  The  market  is  still  unaware  of  this  decision.  Explain  why  V0  no  longer 

equals  Pn  and  why  V0  is  greater  or  less  than  P0. 
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7. If  the  expected  rate  of return  of the market portfolio  is 15% and a stock with a beta of 
1.0 pays  a  dividend  yield  of 4%, what must the market believe  is the expected  rate  of 
price  appreciation  on  that  stock? 

8. The  FI  Corporation's  dividends  per  share  are  expected to  grow indefinitely  by  5% 
per year. 
a. If  this  year's  year-end  dividend  is  $8 and the market capitalization  rate  is 10%  per 

year,  what  must  the  current  stock  price  be  according  to  the  DDM? 
b. If  the  expected  earnings  per  share are  $12, what is  the implied  value  of  the  ROE 

on future  investment  opportunities? 
c. How  much  is  the market  paying  per share for growth opportunities  (that  is.  for  an 

ROE on  future  investments  that  exceeds  the  market  capitalization  rate)? 
9. Using  the  data  provided,  discuss  whether  the  common  stock  of  United  States 

Tobacco  Company  is  attractively  priced  based  on  at  least  three  different  valuation 
approaches.  (Hint:  use  the  asset  value,  DDM,  and earnings  multiplier  approaches.) 

U.S.  Tobacco  S&P  500 

Recent  price S27.00 $290 

Book  value  per  share S 6.42 
Liquidation  value  per  share S 4.90 
Replacement  costs  of  assets  per  share S 9.15 
Anticipated  next  year's  dividend S 1.20 S 8.75 

Estimated  annual  growth  in  dividends  and  earnings 10 0% 7.0% 

Required  return 13.0% 
Estimated  next  year's  EPS S 2.40 S 16.50 
P/E  ratio  based  on  next  year's  earnings 11.3 17.6 

Dividend  yield 4.4% 3.0% 

10. The  risk-free  rate  of  return is  10%, the required rate  of return on  the  market  is  15%, 
and High-Flyer  stock  has  a beta coefficient  of 1.5.  If the dividend per  share  expected 
during  the  coming  year,  D,,  is  $2.50 and g =  5%,  at what price  should  a  share  sell? 

11.  Your  preliminary  analysis  of two stocks has yielded the information  set  forth  below. 
The  market  capitalization  rate  for  both stock  A  and  stock  В  is  10%  per  year. 

Stock  A Stock  В 

Expected  return  on  equity,  ROE 14% 12% 
Estimated  earnings  per  share,  E, S2.00 S1.65 
Estimated  dividends  per  share.  D, S1.00 S1 00 
Current  market  price  per  share,  P0 S27.00 S25.00 

a. What  are  the  expected  dividend  payout  ratios  for  the two  stocks? 
b. What  are  the  expected  dividend  growth  rates  of  each? 
c. What  is  the  intrinsic  value  of  each  stock? 
d. In  which,  if  either,  of  the  two  stocks  would  you  choose  to  invest? 

12. The  Tennant  Company,  founded  in 1870,  has evolved into  the  leading  producer  of 
large-sized  floor  sweepers  and scrubbers, which are  ridden by their  operators.  Some 
of its  financial  data  are  presented  in  the following  table: 



371 PART  IV  I  SECURITY  ANALYSIS 

Tennant  Company 

Selected  Historic  Operating  and  Balance  Sheet  Data  (000  Omitted) 

As  of  December  31 

1980 1986 1992 

Net sales 

Cost  of  goods  sold 
S47.909 

27,395 

S109.333 

62.373 

S166.924 

95.015 

Gross  profits 

Selling,  general,  and  administrative  expenses 
20,514 

11.895 

46,960 

29,649 

71,909 

54,151 

Earnings  before  interest  and  taxes 

Interest  on  long-term  debt 
8,619 

0 

17,311 

53 

17.758 

248 

Pre-tax  income 

Income  taxes 
8.619 

4,190 

17,258 

7,655 

17.510 

7,692 

After-tax  income 4.429 9.603 9.818 

Total  assets 

Total  common  stockholders'  equity 

Long-term  debt 

Total  common  shares  outstanding 

Earnings  per  share 

Dividends  per  share 

Book  value  per  share 

S33.848 

25,722 

6 

5,654 

S .78 

.28 

4.55 

S 63,555 

46.593 

532 

5.402 

S 1.78 

.72 

8.63 

S106,098 

69,516 

2,480 

5,320 

S 185 

.96 

13.07 

a. Based  on  these  data,  calculate  a  value  for  Tennant  common  stock  by  applying the 

constant  growth  dividend  discount  model.  Assume  an  investor's  required  rate of 

return is  a five  percentage  point  premium  over  the  current  risk-free  rate  of return 

of 7%. 

b. To  your  disappointment,  the  calculation  you  completed  in  part  a  results  in a value 

below the  stock's  current  market  price.  Consequently,  you  apply  the  constant 

growth DDM  using  the  same  required  rate  of  return  as  in  your  calculation  for  part 

a. but  using  the  company's  stated  goal  of  earning  20%  per  year  on  stockholders' 

equity and  maintaining  a  35%  dividend  payout  ratio.  However,  you  find  you are 

unable to  calculate  a  meaningful  answer.  Explain  why  you  cannot  calculate  a 

meaningful  answer,  and  identify  an  alternative  DDM  that  may  provide  a  mean-

ingful  answer. 

13. You  are  a  portfolio  manager  considering  the  purchase  of  Nucor  common  stock. 

Nucor  is  the  preeminent  "minimiH"  steel  producer  in  the  United  States.  Minimills 

use scrap  steel  as  their  raw  material  and  produce  a  limited  number  of  products, 

primarily  for  the  construction  market.  You  are  provided  the  following  information: 

Nucor  Corporation 

Stock  price  (Dec.  30,  1990)  S53.00 

1990  Estimated  earnings  S  4.25 

1990  Estimated  book  value  S25.00 

Indicated  dividend  S  0.40 

Beta  1.10 

Risk-free  return  7.0% 

High  grade  corporate  bond  yield  9.0% 

Risk  premium�stocks  over  bonds  5.0% 
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a. Calculate  the  expected  stock  market  return.  Show your  calculations. 

b. Calculate  the  implied  total  return  of  Nucor  stock. 

c. Calculate  the  required  return  of Nucor stock using the security market  line  model. 

d. Briefly  discuss  the  attractiveness  of  Nucor  based on  these  data. 

14. The  stock  of  Nogro  Corporation  is  currently selling  for  $10 per  share.  Earnings  per 

share  in  the  coming  year  are  expected to  be $2. The company has  a policy of  paying 

out 50%  of  its  earnings  each  year  in dividends. The rest  is  retained  and  invested  in 

projects  that  earn a  20% rate  of return per year. This situation is  expected to  continue 

indefinitely. 

a. Assuming  the  current  market  price  of  the  stock  reflects  its  intrinsic  value  as 

computed  using  the  constant  growth  rate  DDM, what  rate  of  return  do  Nogro's 

investors  require? 

b. By  how  much  does  its  value exceed what it would be if all earnings  were  paid  as 

dividends  and  nothing  were  reinvested? 

c. If  Nogro  were  to  cut  its  dividend payout  ratio to 25%, what  would  happen  to  its 

stock  price?  What  if  Nogro  eliminated the  dividend? 

15. The  risk-free  rate  of return is  8%, the expected rate of return on the  market  portfolio 

is 15%,  and  the  stock  of  Xyrong  Corporation has  a beta coefficient  of 1.2.  Xyrong 

pays  out  40%  of  its  earnings  in  dividends,  and  the  latest  earnings  announced  were 

$10  per  share.  Dividends  were  just paid and are  expected to  be paid  annually.  You 

expect  that  Xyrong  will  earn  an  ROE  of  20%  per  year  on  all  reinvested  earnings 

forever. 

a. What  is  the  intrinsic  value  of  a  share of Xyrong  stock? 

b. If  the  market  price  of a share is currently $100, and you expect  the market  price  to 

be equal  to  the intrinsic  value one year from now, what is your expected  one-year 

holding  period  return  on  Xyrong  stock? 

16. The  price/earnings  multiple  approach  values  stock  by  projecting  earnings  and 

multiplying  by  an  estimated  P/E  multiple. Use  MarketBase-E  to  generate  projected 

values  for  the  firms  in the  Home Health  Care  Industry.  Use  the  52-week  high  and 

low prices  and  the  trailing  12  months earnings  to  determine  the  high  and  low  P/E 

multiple  over  the  past  year.  Determine  the  compound growth  rate  of  earnings  over 

the most  recent  2  full  years, i.e.,  EPS%C13. Apply  this  growth  rate  to  the  TTM  of 

EPS.  Multiply  the  high  and  low P/E  multiples  by  the  projected  EPS.  Compare  the 

projected  values  to  the  current  price. 

17. Use  MarketBase-E  to  investigate  whether  the firms  with the  highest  growth  rate  of 

earnings  are  also  the  firms  with  the  highest  P/E  ratios.  Use  the  firms  in  the 

manufacturing  sector  as  the sample,  i.e., SIC >  20xx  and <  399x.  Find  the  top  100 

firms  as  ranked  by  current  P/E  and as ranked by  the  percentage  growth  in  EPS  for 

the most  recent  full  year. How many firms are common to both portfolios?  Comment 

on the  results. 

18.  Many  valuation  models  require  an  estimate  of  the  firm's  growth  rate.  Use 

MarketBase-E  to  calculate  some alternative  growth rates  for  the Home  Health  Care 

Industry.  Use  both  the  average  annualized gain  and  the  compound  annualized  gain 

over  all  possible  periods,  i.e.,  1,  2, 3, and 4 years. Use both EPS  and  total  earnings. 

Also  determine  g  from  ROE  X  b.  Examine and  comment  on  the  array  of  growth 

rates  generated. 
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SOLUTIONS  TO  1.  a.  Dividend  yield  =  S2.15/S50  =  4.3% 

CONCF.PT  Capital  gains  yield  =  (59.77  -  50)/50  =  19.54% 

CHECKS  Total  return  =  4.3%  +  19.54%  =  23.84% 

b. к  =  6%  +  1.15(14%  -  6%)  =  15.2% 
c. Vn  =  ($2.15  +  $59.77)/1.152  =  $53.75.  whi.  b exceeds  the  market  price.  This 

would indicate  a  "buy"  opportunity. 

2. a.  D,/(k  -  g)  =  $2.15/(.152  -  .112)  =  $53.75 
b. P,  =  P„(l  +  g)  =  $53.'75(I.l  12)  =  $59.77 
c. The  expected  capital  gain  equals  S59.77  -  $53.75  =  $6.02,  for  a  percentage  gain 

of 11.2%.  The  dividend  yield  is  0,/Я()  =  2.15/53.75  =  4%,  for  a  holding-period 
return of  4%  +  11.2%  =  15.2% 

3. a.  g  =  ROE  X  b  =  .20  x  .60  =  .12 

Л) =  2/{.  125 -  .12)  =  400 
b. When  the  firm  invests  in  projects  with  ROE  less  than  k,  its  stock  price  falls. 

If b  =  .60,  then 
g =  .10  X  .60  =  .06  and 
P„ = $2/(.125  -  .06)  =  $30.77 
In contrast,  if  b  =  0,  then 
P0 =  $5/.  125 =  $40 

4. V1Qg,  =: 
.54  ,  .66  ,  .78  .  .90  +  P,w7 

(1.123)  f  1.123)- (1.123)-'  (1.123)4 

Now compute  the  sales  price  in 1997  using  the  constant  growth  dividend  discount  model. 

_ .90  X  (1  +  .?)  _  $.90  X  1.118  _ 
П997 -  k_g  -  123  _  n8  -  i-Ul-4 

Therefore,  Vl49}  =  $128.65 

S. a.  ROE  =  12% 
b =  $.50/$2.00  =  .25 
g =  ROE  X  b  =  12%  X  .25  =  3% 
P„ = Dt/(k  -  g)  =  S1.50/(.10  -  .03)  =  S2I.43 
P()/E, =  $21.43/52.00  =  SI  0.71 

b. If  b  =  .4.  then  .4  X  S2  =  $.80  would  be  reinvested  and  the  remainder  of  earnings, 
or SI.20.  would  be  paid  as  dividends 
g =  12%  X  .4  =  4.8% 
P„ = DI/(k  -  g)  =  $l.20/(.10  -  .048)  =  $23.08 
PJE. =  $23.08/$2.00  =  11.54 
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AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

� Use  a  firm's  income  statement,  balance  sheet,  and  statement  of  cash  flows  to 

calculate  standard  financial  ratios. 

� Calculate  the  impact  of  taxes  and  leverage  on  a  firm's  return  on  equity  using 

ratio  decomposition  analysis. 

� Measure  a  firm's  operating  efficiency  using  various  asset  utilization  ratios. 

� Identify  likely  sources  of  biases  in  conventional  accounting  data. 

In  the  previous  chapter,  we  explored  equity  valuation  techniques.  These  techniques  take 

as inputs  the  firm's  dividends  and  earnings  prospects.  While  the  valuation  analyst  is 

interested  in  economic  earnings  streams,  only  financial  accounting  data  are  readily 

available.  What  can  we  learn  from  a company's  accounting  data  that  can  help  us  estimate 

the  intrinsic  value  of  its  common  stock? 

In this  chapter,  we  show  how  investors  can  use  financial  data  as  inputs  into  stock 

valuation  analysis.  We  start  by  reviewing  the  basic  sources  of  such  data:  the  income 

statement,  the  balance  sheet,  and  the  statement  of  cash  flows.  We  next  discuss  the 

difference  between  economic  and  accounting  earnings.  While  economic  earnings  are 

more  important  for  issues  of  valuation,  we  examine  evidence  suggesting  that,  whatever 

their  shortcomings,  accounting  data  still  are  useful  in  assessing  the  economic  prospects 

of the  firm.  We  show  how  analysts  use  financial  ratios  to  explore  the  sources  of  a  firm's 

profitability  and  evaluate  the  "quality"  of  its  earnings  in  a  systematic  fashion.  We  also 

examine  the  impact  of  debt  policy  on various  financial  ratios.  Finally,  we  conclude  with  a 

discussion  of  the  limitations  of  financial  statement  analysis  as  a  tool  in  uncovering 

mispriced  securities.  Some  of  these  limitations  are  due  to  differences  in  firms'  account-

ing  procedures.  Others  arise  from  inflation-induced  distortions  in  accounting  numbers. 

351 
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13.1  THE  MAJOR  FINANCIAL  STATEMENTS 

THE  INCOME 

STATEMENT 

income  statement 

A financial  statement 

showing  a  firm's  reve-

nues  and  expenses 

during  a  specified 

period. 

The income  statement  is  a summary  of  the  profitability  of  the  firm  over  a  period  of time, 

such as  a  year.  It  presents  revenues  generated  during  the  operating  period,  the  expenses 

incurred  during  that  same  period,  and  the  company's  net  earnings  or  profits,  which are 

simply  the  difference  between  revenues  and  expenses. 

It is  useful  to  distinguish  four  broad  classes  of  expenses:  cost  of  goods  sold,  which is 

the direct  cost  attributable  to  producing  the  product  sold  by  the  firm;  general  and 

administrative  expenses,  which  correspond  to  overhead  expenses,  salaries,  advertising, 

and other  costs  of  operating  the  firm  that  are  not  directly  attributable  to  production; 

interest  expense  on  the  firm's  debt;  and  taxes  on  earnings  owed  to  federal  and  local 

governments. 

Table  13.1  presents  a  1992  income  statement  for  NYNEX,  the  New  York-New 

England  telephone  company.  At  the  top  are  revenues  from  standard  operations.  Next 

come operating  expenses,  the  costs  incurred  in  the  course  of  generating  these  revenues, 

including  a  depreciation  allowance.  The  difference  between  operating  revenues  and 

operating  costs  is  called  operating  income.  Income  from  other,  primarily  nonrecurring, 

sources  is  then  added  to  obtain  earnings  before  interest  and  taxes  (EBIT),  which  is  what 

the firm  would  have  earned  if  not  for  obligations  to  its  creditors  and  the  tax  authorities. 

EBIT  is  a  measure  of  the  profitability  of  the  firm's  operations  abstracting  from  any 

TABLE  13.1 

NYNEX 

CONSOLIDATED 

STATEMENTS  OF 

INCOME 

For  the  year  ended  December  31,  in  millions, 

except  per  share  amounts 

Operating  revenues 

Local  service 

Long  distance 

Network  access 

Other 

S 6,307.6 

1.113.4 

3.355.8 

2,378.2 

S 6,097.0 

1,171.5 

3,294.8 

2.665.5 

Total  operating  revenues 13,155.0  13,228.8 

1990 

S 5,651.0 

1,365.0 

3,292.3 

3,273.8 

13,582.1 

Operating  expenses 

Maintenance  and  support 

Depreciation  and  amortization 

Marketing  and  customer  services 

Taxes  other  than  income  [Note  K] 

Selling,  general  and  administrative 

Other 

2,778.6 2.973.9 3.053.6 

2,518.0 2,397.5 2.337.3 

1,281.0 1,287.6 1.326.5 

1,054.6 1,122.6 1.091.3 

2,163.9 2,778.5 2,075.1 

831.4 1.078.5 1,683.0 

Total  operating  expenses 10,627.5 11,638.6 11,566.8 

Operating  income 

Other  income  (expense)�net 

2,527.5 

38.7 

1,590.2 

(71.3) 

2,015.3 

2.4 

Earnings  before  Interest  expense  and  Income  taxes 

Interest  expense 

2,566.2 

684.6 

1,518.9 

726.0 

2,017.7 

700.0 

Earnings  before  Income  taxes 

Income  taxes 

1,881.6 

570.4 

792.9 

192.1 

1,317.7 

368.3 

Net  income S 1,311.2 S 600.8 S 949  4 

Earnings  per  share S 6.40 S 2.98 S 4.78 

Weights  average  number  of  shares  outstanding 204.9 201.5 198.7 

Source: NYNEX Annual Report. 1992 
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interest  burden  attributable  to  debt  financing.  The  income  statement  then  goes  on  to 
subtract  net  interest  expense  from  EBIT  to arrive  at  taxable  income.  Finally,  the  income 
tax due  the  government  is  subtracted  to  arrive  at  net  income,  the  "bottom  line"  of  the 
income  statement. 

THE  BALANCE  While  the  income  statement  provides  a  measure  of  profitability  over  a period  of  time,  the 
SHEET  balance  sheet  provides  a  "snapshot"  of  the  financial  condition  of  the  firm  at  a particular 

time.  The  balance  sheet  is  a  list  of  the  firm's  assets  and  liabilities  at  that  moment.  The 
balance  sheet  difference  in  assets  and  liabilities  is  the  net  worth  of  the  firm,  also  called  stockholders' 
AN accounting statement equity.  Like  income  statements,  balance  sheets  are  reasonably  standardized  in  presenta-
of a firm's  financial posi- tjon  -ТаЫе  ,  32  js  lhe  balance  sheet  of  NYNEX  for  year-end  1992. 
lion  at a specified  time. 

TABLE  13.2 

NYNEX 

CONSOLIDATED 

BALANCE  SHEETS 

SOURCE  NYNEX  ANNUAL 

ПГРОПТ,  1992 

December  31,  In  millions 

Assets 

Current  assets 
Cash  and  temporary  cash  investments S 88  9 S 158.0 
Receivables  (net  of  allowance  of  S190.3  and  S169.9, 

respectively) 2,382.2 2,490.0 

Inventories 186.5 237.9 
Prepaid  expenses 321.0 343.1 
Deferred  charges  and  other  current  assets 545.7 589.1 

Total  current  assets 3.524.3 3.818.1 

Property,  plant,  and  equipment—net 19,973.2 19,914.9 
Deferred  charges  and  other  assets 4,216.4 3.769.6 

Total  assets S27.713.9 S27,502.6 

Liabilities  and  Stockholders'  Equity 
Current  liabilities: 

Accounts  payable S 2.564.1 S 3,040.2 
Short-term  debt 1,4194 1,573.4 
Other  current  liabilities 811.0 786.6 

Total  current  liabilities 4,794.5 5,400.2 

Long-term  debt 7,018  2 6.833.1 
Deferred  income  taxes 3,306.0 3,122.5 
Unamortized  investment  tax  credits 426.1 496.0 
Other  long-term  liabilities  and  deferred  credits 2,445.4 2,530.9 

Total  liabilities 17,990.2 18,382.7 

Commitments  and  contingencies 
Stockholders'  equity: 

Preferred  stock—$1  par  value.  70.000.000  shares  autho-
rized — 

Preferred  stock—Series  A  Junior  Participating—S1  par 
value.  5,000,000  shares  authorized — — 

Common  stock—51  par  value,  750,000.000  shares  autho-

rized 214.2 211.1 
Additional  paid-in  capital 6,5200 6.282.3 
Retained  earnings 3.958.7 3.614  8 
Treasury  stock—7.375,946  shares,  at  cost (572  9) (572.9) 

Deferred  compensation—LESOP  Trust (396  3) (415  4) 

Total  stockholders'  equity 9,723.7 9,119.9 

Total  liabilities  and  stockholders'  equity S27,713.9 S27,502.6 
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The first  section  of  the  balance  sheet  gives  a  listing  of  the  assets  of  the  firm.  Current 

assets  are  presented  first.  These  are  cash  and  other  items  such  as  accounts  receivable  or 

inventories  that  will  be  converted  into  cash  within  one  year.  Next  comes  a  listing  of long-

term assets,  which  generally  corresponds  to  the  company's  property,  plant,  and  equip-

ment.  The  sum  of  current  and  long-term  assets  is  total  assets,  the  last  line  of  the  assets 

section  of  the  balance  sheet. 

The liability  and  stockholders'  equity  section  is  arranged  similarly.  First  come  short-

term or  "current"  liabilities,  such  as  accounts  payable,  accrued  taxes,  and  debts  that are 

due within  one  year.  Following  this  is  long-term  debt  and  other  liabilities  due  in  more 

than a  year.  The  difference  between  total  assets  and  total  liabilities  is  stockholders' 

equity.  This  is  the  net  worth  or  book  value  of  the  firm.  Stockholders'  equity  is  divided 

into par  value  of  stock,  capital  surplus  (additional  paid-in  capital),  and  retained  earnings, 

although  this  division  is  usually  unimportant.  Briefly,  par  value  plus  capital  surplus 

represent  the  proceeds  realized  from  the  sale  of  stock  to  the  public,  while  retained 

earnings  represent  the  buildup  of  equity  from  profits  plowed  back  into  the  firm.  Even if 

the firm  issues  no  new  equity,  book  value  will  increase  each  year  by  the  retained  earnings 

of the  firm. 

THE  STATEMENT 

OK  CASH  FLOWS 

statement  of  cash 

flows 

A financial  statement 

showing  a  firm's  cash 

receipts  and  cash  pay-

ments  during  a  specified 

period. 

The statement  of  cash  flows  replaces  what  used  to  be  called  the  statement  of  changes  in 

financial  position  or  flow  of  funds  statement.  It  is  a  report  of  the  cash  flow  generated  by 

the firm's  operations,  investments,  and  financial  activities.  This  statement  has  only 

recently  (since  1987)  been  mandated  by  the  Financial  Accounting  Standards  Board  and is 

sometimes  called  the  FASB  Statement  No.  95. 

While  the  income  statement  and  balance  sheets  are  based  on  accrual  methods  of 

accounting,  which  means  revenues  and  expenses  are  recognized  when  incurred  even  if no 

cash has  yet  been  exchanged,  the  statement  of  cash  flows  recognizes  only  transactions  in 

which  cash  changes  hands.  For  example,  if  goods  are  sold  now.  with  payment  due  in 60 

days,  the  income  statement  will  treat  the  revenue  as  generated  when  the  sale  occurs,  and 

the balance  sheet  will  be  immediately  augmented  by  accounts  receivable,  but  the 

statement  of  cash  flows  will  not  recognize  the  transaction  until  the  bill  is  paid  and  the 

cash is  in  hand. 

Table  13.3  is  the  1992  statement  of  cash  flows  for  NYNEX.  The  first  entry  listed 

under  cash  flows  from  operations  is  net  income.  The  next  entries  modify  that  figure  by 

components  of  income  that  have  been  recognized  but  for  which  cash  has  not  yet  changed 

hands.  Increases  in  accounts  receivable,  for  example,  mean  income  has  been  claimed  on 

the income  statement,  but  cash  has  not  yet  been  collected.  Hence,  increases  in  accounls 

receivable  reduce  the  cash  flows  realized  from  operations  in  this  period.  Similarly, 

increases  in  accounts  payable  mean  expenses  have  been  incurred,  but  cash  has  not  yet left 

the firm.  Any  payment  delay  increases  the  company's  net  cash  flows  in  this  period. 

Another  major  difference  between  the  income  statement  and  the  statement  of  cash 

flows  involves  depreciation,  which  is  a  substantial  addition  to  income  in  the  adjustment 

section  of  the  statement  of  cash  flows  in  Table  13.3.  The  income  statement  attempts  to 

"smooth"  large  capital  expenditures  over  time  to  reflect  a  measure  of  profitability  not 

distorted  by  large,  infrequent  expenditures.  The  depreciation  expense  on  the  income 

statement  is  a  way  of  doing  this  by  recognizing  capital  expenditures  over  a  period  of 

many years  rather  than  at  the  specific  time  of  those  expenditures. 

The statement  of  cash  flows,  however,  recognizes  the  cash  implication  of  a  capital 

expenditure  when  it  occurs.  It  will  ignore  the  depreciation  "expense"  over  time  but  will 

account  for  the  full  capital  expenditure  when  it  is  paid. 
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TABLE  13.3 

CONSOLIDATED 

STATEMENTS  OF 

CASH FLOWS 

(IN MILLIONS) 

SOURCE  NYNEX  ANNUAL 

RE РОЯТ.  1992 

For  the  Year  Ended  December  31 

Cash  flows  from  operating  activities: 
Net  income S 1.311.2 S 600.8 S 9494 

Adjustments  to  reconcile  net  income  to  net 
cash  provided  by  operating  activities: 

Depreciation  and  amortization 2.518.0 2.397.5 2.337  3 

Amortization  of  unearned  lease  income—net (67.1) (57.8) (47  6) 

Deferred  income  taxes—net 48.9 (222  1) (23.2) 

Deferred  tax  credits—net (63.8) (68.0) (60.4) 

Allowance  for  funds  used  during 
construction—equity  component (30.6) (28.6) (406) 

Changes  in  operating  assets  and  liabilities: 
Receivables 107.8 152.1 (143.6) 

Inventories 51.4 198.8 (35.3) 

Prepaid  expenses 22.1 (164) (29.4) 

Deferred  charges  and  other  current  assets 43.4 (202.9) (69.8) 

Accounts  payable (483.6) 56.5 51.8 

Other  current  liabilities 24.4 (257.9) 326.4 

Other—net 24.2 693.7 (3401) 

Total  adjustments 2,1951 2.644.9 1,925.5 

Net  cash  provided  by  operating  activities 3.506.3 3,245.7 2,874.9 

Cash  flows  from  investing 
activities: 

Capital  expenditures (2.449.6) (2,499.3) (2,493.2) 
Investment  in  leased  assets (198.6) (133.5) (172.2) 
Cash  received  from  leasing  activities 62  8 68.9 65.9 
Other  investing  activities—net (308.0) 17.8 (74.3) 

Net  cash  used  in  investing 

activities (2,893.4) (2.546  1) (2,673.8) 

Cash  flows  from  financing 

activities 

Increase  (decrease)  in  commercial  paper 249.5 (314.4) 594.7 
Issuance  of  long-term  debt 573.0 521.2 680.5 
Repayment  of  long-term  debt  and  capital 

leases (795.8) (219.2) (306.6) 
Issuance  of  common  stock 146.9 170.3 89.5 
Purchase  of  treasury  stock — — (446.1) 
Dividends  paid (855.6) (821.2) (846.4) 

Net  cash  used  in  financing  activities (682.0) (663.3) (234.4) 

Net  (decrease)  increase  in  cash 

and  temporary  cash  investments (69.1) 36.3 (33.3) 
Cash  and  temporary  cash  investments  at 

beginning  of  year 158  0 121.7 155.0 

Cash  and  temporary  cash  Investments  at 

end  of  year S 121.7 

Rather  than  smooth  or  allocate  expenses  over  time,  as  in  the  income  statement,  the 
statement  of  cash  flows  reports  cash  flows  separately  for  operations,  investing,  and 
financing  activities.  This  way,  any large cash flows  such as those for  big investments  can 
be recognized  explicitly  as  nonrecurring  without  affecting  the  measure  of  cash  flow 
generated  by  operating  activities. 
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The second  section  of  the  statement  of  cash  flows  is  the  accounting  of  cash  flows  from 

investing  activities.  These  entries  are  investments  in  the  capital  stock  necessary  for  the 

firm to  maintain  or  enhance  its  productive  capacity. 

Finally,  the  last  section  of  the  statement  lists  the  cash  flows  realized  from  financing 

activities.  Issuance  of  securities  will  contribute  positive  cash  flows.  For  example, 

NYNEX  issued  $249.5  million  more  in  commercial  paper  than  it  retired  in  1992,  which 

was a  major  source  of  cash  flow.  In  contrast,  payments  of  dividends  reduced  net  cash 

flow.  Notice  that  while  dividends  paid  are  included  in  the  cash  flows  from  financing, 

interest  payments  on  debt  are  included  with  operating  activities,  presumably  because 

unlike  dividends,  interest  payments  are  not  discretionary. 

The statement  of  cash  flows  provides  evidence  on  the  well-being  of  a  firm.  If  a 

company  cannot  pay  its  dividends  and  maintain  the  productivity  of  its  capital  stock  out of 

cash flow  from  operations,  for  example,  and  it  must  resort  to  borrowing  to  meet  these 

demands,  this  is  a  serious  warning  that  the  firm  cannot  maintain  dividend  payout  at  its 

current  level  in  the  long  run.  The  statement  of  cash  flows  will  reveal  this  developing 

problem,  when  it  shows  that  cash  flow  from  operations  is  inadequate  and  that  borrowing 

is being  used  to  maintain  dividend  payments  at  unsustainable  levels. 

13.2  ACCOUNTING  VERSUS  ECONOMIC  EARNINGS 

We've  seen  that  stock  valuation  models  require  a  measure  of  economic  earnings  or 

sustainable  cash  flow  that  can  be  paid  out  to  stockholders  without  impairing  the 

productive  capacity  of  the  firm.  In contrast,  accounting  earnings  are  affected  by several 

conventions  regarding  the  valuation  of  assets  such  as  inventories  (e.g..  LIFO  versus  FIFO 

treatment)  and  by  the  way  some  expenditures  such  as  capital  investments  are  recognized 

over  time  (as  depreciation  expenses).  We  will  discuss  problems  with  some  of  these 

accounting  conventions  in  greater  detail  later  in  the  chapter.  In  addition  to  these 

accounting  issues,  as  the  firm  makes  its  way  through  the  business  cycle,  its  earnings  will 

rise above  or  fall  below  the  trend  line  that  might  more  accurately  reflect  sustainable 

economic  earnings.  This  introduces  an  added  complication  in  interpreting  net  income 

figures.  One  might  wonder  how  closely  accounting  earnings  approximate  economic 

earnings  and.  correspondingly,  how  useful  accounting  data  might  be  to  investors  attempt-

ing to  value  the  firm. 

In fact,  the  net  income  figure  on  the  firm's  income  statement  does  convey  consider-

able  information  concerning  a  firm's  prospects.  We  see  this  in  the  fact  that  stock  prices 

tend to  increase  when  firms  announce  earnings  greater  than  market  analysts  or  investors 

had anticipated.  There  are  several  studies  to  this  effect. 

In one  study,  Niederhoffer  and  Regan  (1972)  formed  three  groups  of  stock:  the  50 

stocks  with  the  greatest  price  increases  in  1970.  the  50  with  the  greatest  price  decreases, 

and 50  randomly  selected  stocks.  In  the  worst-performing  group,  earnings  declined  by 

83% (compared  with  analysts'  forecasts  of  a  15.3%  increase);  while  in  the  best-

performing  group,  earnings  increased  21.4%  (the  analysts  forecast  a  7.7%  increase).  The 

implication  is  that  deviation  of  actual  earnings  from  projected  earnings  is  the  driving 

force  behind  abnormal  stock  returns. 

In a  more  recent  study,  Foster.  Olsen.  and  Shevlin  (1984)  used  time  series  of  earnings 

for  many  firms  to  forecast  the  coming  quarter's  earnings  announcement.  They  estimated 

an equation  for  more  than  2.000  firms  between  1974  and  1981 

Eu  =  £,.r-4  +  a{£ij-1  -  Eu-s)  +  Si 

accounting  earnings 

Earnings  of  a  firm  as 

reported  on  its  income 

statement. 

economic  earnings 

The  real  How  of  cash 

that  a  firm  could  pay  out 

forever  in  the  absence  of 

any  change  in  the  firm's 

productive  capacity. 
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where 

El t =  Earnings  of  firm  i  in  quarter  t 

aj  =  Adjustment  factor  for  firm  / 

g, =  Growth  factor  for  firm  / 

The  rationale  is  that  this  quarter's  earnings,  E,  r will  equal  last  year's  earnings  for  the 

same  quarter,  £,  ,_4,  plus  a  factor  representing  recent  above-  (or  below-)  trend  earnings 

performance  as  measured  by  the  difference  between  last  quarter's  earnings  and  the 

corresponding  quarter's  earnings  a  year  earlier,  plus another  factor  that  represents  steady 

earnings  growth  over  time.  Regression  techniques  are  used  to  estimate  a,  and  gr  Given 

these  estimates,  the  equation  is  used  together  with  past  earnings  to  forecast  future 

earnings. 

Now  it  is  easy  to  determine  earnings  surprises.  Simply  take  the  difference  between 

actual  earnings  and  forecasted  or  expected  earnings,  and  see  whether  earnings  surprises 

correlate  with  subsequent  stock  price  movements. 

Before  doing  so,  however,  these  researchers  introduced  an  extra  refinement  (first 

suggested  by  Latane  and  Jones  [1979]).  Instead  of  using  the  earnings  forecast  error  itself 

as the  variable  of  interest,  they  first  divided  the  forecast  errors  for  each  period  by  the 

standard  deviation  of  forecast  errors  calculated  from  earlier  periods:  they  effectively 

deflated  the  earnings  surprise  in  a  particular  quarter  by a  measure  of  the  typical  surprise 

in an  average  quarter.  This  discounts  forecast  errors  for  firms  with  historically  very 

unpredictable  earnings.  A  large  error  for  such firms  might  not  be  as  significant  as  for  a 

firm with  typically  very  predictable  earnings.  The  resulting  "normalized"  forecast  error 

commonly  is  called  the  "standardized  unexpected  earnings"  (SUE)  measure.  SUE  is  the 

variable  that  was  correlated  with  stock  price  movements. 

Each  earnings  announcement  was  placed  in one of 10  deciles  ranked  by  the  magnitude 

of SUE,  and  the  abnormal  returns  of  the  stock  in  each  decile  were  calculated.  The 

abnormal  return  in  a  period  is  the return  of  a portfolio  of all  stocks  in  a  given  decile  after 

adjusting  for  both  the  market  return  in  that  period  and  the  portfolio  beta.  It  measures 

return  over  and  above  what  would  be  expected  given  market  conditions  in  that  period. 

Figure  13.1  is  a  graph  of  the  cumulative  abnormal  returns. 

The  results  of  this  study  are  dramatic.  The  correlation  between  SUE  ranking  and 

abnormal  returns  across  deciles  is  as predicted.  There  is  a large  abnormal  return  (a  large 

increase  in  cumulative  abnormal  return)  on the  earnings  announcement  day  (time  0).  The 

abnormal  return  is  positive  for  high-SUE  and  negative  for  low-SUE  (actually  negative-

SUE)  firms. 

The  more  remarkable,  and  disturbing,  result  of  the  study  concerns  stock  price  move-

ments  after  the  announcement  date.  The  cumulative  abnormal  returns  of  high-SUE 

stocks  continue  to  grow  even  after  the  earnings  information  becomes  public,  while  the 

low-SUE  firms  continue  to  suffer  negative  abnormal  returns.  The  market  appears  to 

adjust  to  the  earnings  information  only  gradually,  resulting  in  a  sustained  period  of 

abnormal  returns. 

Evidently,  one  can  earn  abnormal  profits  simply  by  waiting  for  earnings  announce-

ments  and  purchasing  a  stock  portfolio  of high-SUE  companies.  These  are  precisely  the 

types  of  predictable  continuing  trends  that  ought  to  be impossible  in  an  efficient  market. 

This  finding  is  not  unique.  Many  earnings  announcement  studies  have  found  similar 

results.  This  phenomenon  remains  a  puzzle  for  future  research. 

You  might  wonder  whether  security  analysts  can  predict  earnings  more  accurately 

than  mechanical  time  series  equations.  After  all, analysts  have  access  to  these  statistical 
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FIGURE  13.1 

CUMULATIVE 
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EARNINGS 

ANNOUNCEMENTS. 

equations  and  to  other  qualitative  and  quantitative  data.  The  evidence  seems  to  be  that 

analysts  in  fact  do  outperform  such  mechanical  forecasts. 

Brown and  Rozeff  (1978)  compared  earnings  forecasts  from  the  Value  Line  Invest-

ment Survey  with  those  made  using  a  sophisticated  statistical  technique  called  a  Box-

Jenkins  model.  The  Value  Line  forecasts  generally  were  more  accurate.  While  54% of 

the Box-Jenkins  forecasts  were  within  25%  of  the  realized  values,  and  26.59c  were  within 

10%, 63.5%  of  the  Value  Line  forecasts  were  within  25%,  and  23%  were  within  10%. 

Apparently,  the  qualitative  data  and  firm-specific  fundamental  analysis  that  analysts 

bring to  bear  are  of  value. 

13.3  RETURN  ON  EQUITY 

PAST  VERSOS 

FUTURE  ROE 

return  on  equity  (ROE) 

The  ratio  of  net  profits  to 

common  equity. 

We noted  in  Chapter  12  that  return  on  equity  (ROE)  is  one  of  the  two  basic  factors  in 

determining  a  firm's  growth  rate  of  earnings.  There  are  two  sides  to  using  ROE. 

Sometimes  it  is  reasonable  to  assume  that  future  ROE  will  approximate  its  past  value,  but 

a high  ROE  in  the  past  does  not  necessarily  imply  a  firm's  future  ROE  will  be  high. 

A declining  ROE,  on  the  other  hand,  is  evidence  that  the  firm's  new  investments  have 

offered  a  lower  ROE  than  its  past  investments.  The  best  forecast  of  future  ROE  in  this 

case may  be  lower  than  the  most  recent  ROE.  The  vital  point  for  an  analyst  is  not to 

accept  historical  values  as  indicators  of  future  values.  Data  from  the  recent  past  may 

provide  information  regarding  future  performance,  but  the  analyst  should  always  keep an 

eye on  the  future.  It  is  expectations  of  future  dividends  and  earnings  that  determine  the 

intrinsic  value  of  the  company's  stock. 

FINANCIAL  An  analyst  interpreting  the  past  behavior  of  a  firm's  ROE  or  forecasting  its  future  value 

LEVERAGE  AND  must  pay  careful  attention  to  the  firm's  debt-equity  mix  and  to  the  interest  rate  on  its 

ROE  debt.  An example  will  show  why.  Suppose  Nodett  is  a  firm  that  is  all-equity  financed  and 
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TABLE  13.4 

NODETT'S 

PROFITABILITY 

OVER  THE  BUSINESS 

CYCLE 

Scenario 

Bad  year 

Normal  year 

Good  year 

Sales 

(S  millions) 

EB1T 
(S  millions) 

ROA 

о per  year) 

Net  Profit 

(S  millions) 

100 
120 

10 
15 

5 

10 

15 

ROE 

per  year) 

TABLE  13.5 

IMPACT  OF 

FINANCIAL 

LEVERAGE  ON  ROE 

Bad  year 

Normal  year 

Good  year 

Net 

EBIT  Profits  ROE 

(S  millions)  (S  millions)  (%) 

' Somdett's  after-tax profits are given by 6(EBIT  -  S3  2 million) 

t Somdetl's  equity is  only S60  million 

Net 

Profits 

(S  millions) 

1.08 

4.08 

7.08 

ROEf 

(%) 

has  total  assets  of  $100  million.  Assume  it  pays  corporate  taxes  at  the  rate  of  40%  of 
taxable  earnings. 

Table  13.4  shows  the  behavior  of  sales,  earnings  before  interest  and  taxes,  and  net 
profits  under  three  scenarios  representing  phases  of the  business  cycle.  It  also  shows  the 

return  on assets  (ROA)  behavior  of  two  of  the  most  commonly  used  profitability  measures:  operating  return  on 
Earnings  before  interest  assets  (ROA),  which  equals  EBIT/total  assets,  and ROE.  which  equals  net  profits/equity, 
and  taxes  divided  by  Somdett  is  an otherwise  identical  firm  to Nodett,  but $40  million  of  its  $100  million  of 
total  assets.  assets  are  financed  with  debt  bearing  an  interest  rate  of  8%.  It  pays  annual  interest 

expense  of  $3.2  million.  Table  13.5  shows  how  Somdett's  ROE  differs  from  Nodett's. 
Note  that  annual  sales,  EBIT,  and  therefore  ROA  for  both firms  are  the  same  in  each 

of the  three  scenarios,  that  is,  business  risk  for  the two  companies  is  identical.  It  is  their 
financial  risk  that  differs.  Although  Nodett  and  Somdett  have  the  same  ROA  in  each 
scenario,  Somdett's  ROE  exceeds  that of Nodett  in normal  and  good  years  and  is  lower  in 
bad  years. 

We can  summarize  the  exact  relationship  among  ROE,  ROA,  and  leverage  in  the 
following  equation' 

1 The  derivation  of  Equation  13.1  is  as  follows 

ROE  =  ftopront 

Equity 

_ EBIT  -  Interest  -  Taxes 

Equity 

_ (I  -  Tax  ratcHEBIT  -  Interest) 

Equity 

,.  -j.  ,  .(ROA  X  Assets  -  Interest  rate  X  Debt) 
= (1  —  Tax  rate)  -—:  1 

Equity 

= (1  -  Tax  rate)f  ROA  x^l^  -  Interest  Rate  x 
t Equity  Equity! 

= (1  -  Tax  rale)I  ROA  +  (ROA  -  Interest  ralc)^^] 
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ROE =  (1  -  Tax  rate)[  ROA  +  (ROA  -  Interest  rate)f~~]  (13.1) 

The relationship  has  the  following  implications.  If  there  is  no  debt  or  if  the  firm's 

ROA equals  the  interest  rate  on its  debt,  its  ROE  will  simply  equal  (1  minus  the  tax rate) 

times ROA.  If  its  ROA  exceeds  the  interest  rate,  then  its  ROE  will  exceed  (1  minus the 

tax rate)  times  ROA  by  an amount  that  will  be  greater  the  higher  the  debt-to-equity  ratio. 

This result  makes  intuitive  sense:  If  ROA  exceeds  the  borrowing  rate,  the  firm earns 

more on its  money  than  it  pays  out  to  creditors.  The  surplus  earnings  are  available  to the 

firm's owners,  the  equity  holders,  which  raises  ROE.  If.  on  the  other  hand,  ROA  is less 

than the  interest  rate,  then  ROE  will  decline  by  an  amount  that  depends  on  the  debt-to-

equity ratio. 

To illustrate  the  application  of  Equation  13.1.  we  can  use  the  numerical  example  in 

Table  13.5.  In a normal  year,  Nodett  has  an  ROE  of  6%>. which  is  .6  (1 minus  the  tax rate) 

times its  ROA  of  10%.  However,  Somdett,  which  borrows  at  an  interest  rate  of  8% and 

maintains  a  debt/equity  ratio  of  2A,  has an  ROE  of  6.8%.  The  calculation  using  Equation 

13.1 is 

ROE =  ,6[10%  +  (10%  -  8%)%] 

= ,6[10%  +  4/j%) 

= 6.8% 

The important  point  to  remember  is  that  increased  debt  will  make  a  positive  contribu-

tion to  a  firm's  ROE  only  if  the  firm's  ROA  exceeds  the  interest  rate  on  the  debt. 

Note also  that  financial  leverage  increases  the  risk  of  the  equity  holder  returns.  Table 

13.5 shows  that  ROE  on  Somdett  is  worse  than  that  of  Nodett  in  bad  years.  Conversely, 

in good  years,  Somdett  outperforms  Nodett  because  the  excess  of  ROA  over  ROE 

provides  additional  funds  for  equity  holders.  The  presence  of  debt  makes  Somdett  more 

sensitive  to  the  business  cycle  than  Nodett.  Even  though  the  two  companies  have  equal 

business  risk  (reflected  in  their  identical  EBIT  in  all  three  scenarios),  Somdett  carries 

greater  financial  risk  than  Nodett. 

Even if  financial  leverage  increases  the  expected  ROE  of  Somdett  relative  to  Nodett 

(as it  seems  to  in  Table  13.5),  this  does  not  imply  the  market  value  of  Somdett's  equity 

will be  higher.  Financial  leverage  increases  the  risk  of  the  firm's  equity  as  surely  as  it 

raises the  expected  ROE. 

/ I  CONCEPT  1.  Mordett  is  a company with  the same assets  as  Nodett  and  Somdett  but  a  debt-to-equily 

I CHECK  ratio  of 1.0  and  an interest  rate  of  9%.  What  would  its  net  profit  and  ROE  be  in a bad 

year, a  normal year,  and  a  good  year? 

13.4  RATIO  ANALYSIS 

DECOMPOSITION  TO  understand  the  factors  affecting  a  firm's  ROE.  including  its  trend  over  time  and its 

OK ROE  performance  relative  to  competitors,  analysts  often  "decompose"  ROE  into  the  product 

of a series  of ratios.  Each  component  ratio  is  in  itself  meaningful,  and  the  process  serves 

to focus  the analyst's  attention  on  the  separate  factors  influencing  performance.  This kind 

of decomposition  of  ROE  is  often  called  the  Du  Pont  system. 

One useful  decomposition  of  ROE  is 
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TABLE  13.6  RATIO  DECOMPOSITION  ANALYSIS  FOR  NODETT  AND  SOMDETT 

(1) (2) (3) (4) (5) (6) 

Net 
(2) 

Compound 

Profit Pretax EBIT Sales Leverage 

Pretax Profit Sales Assets Assets Factor 

ROE Profit EBIT (ROS) (ATO) Equity (2)  X  (5) 

Bad  Year 

Nodett .030 .6 1.000 .0625 .800 1.000 1.000 

Somdett .018 .6 .360 .0625 800 1.667 .600 

Normal  Year 

Nodelt .060 .6 1.000 .100 1.000 1.000 1 000 

Somdett .068 .6 .680 .100 1.000 1.667 1.134 

Good  Year 

Nodett .090 6 1.000 .125 1.200 1.000 1.000 

Somdett .118 .6 .787 .125 1.200 1.667 1.311 

ROE 
Net profit 

Pretax profit 

(1) X 

Pretax profit  EB1T 
X EBIT  *  �  X 

Sales  Assets 

(2) 

Sales "  Assets  Equity 

X (3)  X  (4)  X  (5) 

profit  margin  or  return 

on  sales  (ROS) 

The  ratio  of  operating 

profits  per  dollar  of  sales 

(EBIT  divided  by  sales). 

asset  turnover  (ATO) 

The  annual  sales  gener* 

aled  by  each  dollar  of 

assets  (sales/assets). 

Table  13.6  shows  all  these  ratios  for  Nodett and Somdett  Corporations  under  the  three 

different  economic  scenarios. 

Let  us  first  focus  on  factors  3 and 4.  Notice  that  their  product.  EBIT/Assets.  gives  us 

the firm's  ROA. 

Factor  3  is  known  as  the  firm's  operating  profit  margin  or  return  on  sales  (ROS). 

ROS  shows  operating  profit  per dollar  of sales.  In an average  year,  Nodett's  ROS  is  0.10. 

or 10%;  in  a  bad  year,  it  is  0.0625,  or  6.25%,  and  in  a  good  year,  .125,  or  12.5%. 

Factor  4.  the  ratio  of  sales  to  assets,  is  known  as  asset  turnover  (ATO).  It  indicates 

the  efficiency  of  the  firm's  use  of  assets  in  the  sense  that  it  measures  the  annual  sales 

generated  by  each  dollar  of  assets.  In  a  normal  year,  Nodett's  ATO  is  1.0  per  year, 

meaning  that  sales  of  $1  per  year  were  generated  per  dollar  of  assets.  In  a  bad  year,  this 

ratio  declines  to  0.8  per  year,  and  in  a  good  year,  it  rises  to  1.2  per  year. 

Comparing  Nodett  and  Somdett,  we  see that  factors  3 and 4 do  not  depend  on  a  firm's 

financial  leverage.  The  firms'  ratios  are  equal  to  each  other  in  all  three  scenarios. 

Similarly,  factor  1,  the  ratio  of  net  income  after  taxes  to  pretax  profit,  is  the  same  for 

both  firms.  We  call  this  the  tax-burden  ratio.  Its  value  reflects  both  the  government's  tax 

code  and  the  policies  pursued  by  the  firm  in  trying  to  minimize  its  tax  burden.  In  our 

example,  it  does  not  change  over  the  business  cycle,  remaining  a  constant  .6. 

While  factors  1,  3, and  4  are  not  affected  by a  firm's  capital  structure,  factors  2  and  5 

are.  Factor  2  is  the  ratio  of  pretax  profits  to  EBIT.  The  firm's  pretax  profits  will  be 

greatest  when  there  are  no  interest  payments  to  be  made  to  debtholders.  In  fact,  another 

way  to  express  this  ratio  is 

Pretax profits  _  EBIT  -  Interest  expense 

EBIT ~  EBIT 

We will  call  this  factor  the  interest-burden  (IB)  ratio.  It  takes  on  its  highest  possible 

value.  1,  for  Nodett.  which  has  no  financial  leverage.  The  higher  the  degree  of  financial 

leverage,  the  lower  the  IB ratio.  Nodett's  IB ratio does  not vary  over  the  business  cycle.  It 
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is fixed  at  1.0,  reflecting  the  total  absence  of  interest  payments.  For  Somdett,  however, 

because  interest  expense  is  fixed  in  dollar  amount  while  EBIT  varies,  the  IB  ratio  varies 

from  a  low  of  0.36  in  a  bad  year  to  a  high  of  0.787  in  a  good  year. 

Factor  5,  the  ratio  of  assets  to  equity,  is  a  measure  of  the  firm's  degree  of  financial 

leverage.  It  is  called  the  leverage  ratio  and  is  equal  to  1  plus  the  debt-to-equity  ratio.2  In 

our numerical  example  in  Table  13.6,  Nodett  has  a  leverage  ratio  of  1,  while  Somdett'sis 

1.667. 

From our  discussion  in  Section  13.2,  we  know  that  financial  leverage  helps  boost  ROE 

only if  ROA  is  greater  than  the  interest  rate  on  the  firm's  debt.  How  is  this  fact  reflected 

in the  ratios  of  Table  13.6? 

The answer  is  that  to  measure  the  full  impact  of  leverage  in  this  framework,  the 

analyst  must  take  the  product  of  the  IB  and  leverage  ratios  (that  is,  factors  2 and  5,  shown 

in Table  13.6  as  column  6).  For  Nodett.  factor  6.  which  we  call  the  compound  leverage 

factor,  remains  a  constant  1.0  under  all  three  scenarios.  But  for  Somdett,  we  see  that the 

compound  leverage  factor  is  greater  than  1  in  normal  years  (1.134)  and  in  good  years 

(1.311),  indicating  the  positive  contribution  of  financial  leverage  to  ROE.  It  is  less than 1 

in bad  years,  reflecting  the  fact  that  when  ROA  falls  below  the  interest  rate,  ROE  falls 

with increased  use  of  debt. 

We can  summarize  all  of  these  relationships  as  follows 

ROE =  Tax  burden  x  Interest  burden  x  Margin  x  Turnover  x  Leverage 

Because 

ROA  =  Margin  x  Turnover 

and 

Compound  leverage  factor  =  Interest  burden  x  Leverage 

we can  decompose  ROE  equivalently  as  follows 

ROE =  Tax  burden  x  ROA  X  Compound  leverage  factor 

Table  13.6  compares  firms  with  the  same  ROS  and  ATO  but  different  degrees  of 

financial  leverage.  Comparison  of  ROS  and  ATO  usually  is  meaningful  only  in  evaluat-

ing firms  in  the  same  industry.  Cross-industry  comparisons  of  these  two  ratios  are  often 

meaningless  and  can  even  be  misleading. 

For example,  let  us  take  two  firms  with  the  same  ROA  of  10%  per  year.  The  first  is a 

supermarket  chain,  the  second  is  a  gas  and  electric  utility. 

As Table  13.7  shows,  the  supermarket  chain  has  a  "low"  ROS  of  2%  and  achieves  a 

10% ROA  by  "turning  over"  its  assets  five  times  per  year.  The  capital-intensive  utility, 

on the  other  hand,  has  a  "low"  ATO  of  only  0.5  times  per  year  and  achieves  its  10% 

ROA by  having  an  ROS  of  20%.  The  point  here  is  that  a  "low"  ROS  or  ATO  ratio  need 

not indicate  a  troubled  firm.  Each  ratio  must  be  interpreted  in  light  of  industry  norms. 

Even within  an  industry,  ROS  and  ATO  sometimes  can  differ  markedly  among  firms 

pursuing  different  marketing  strategies.  In  the  retailing  industry,  for  example.  Neiman-

Marcus  pursues  a  high-margin.  low-ATO  policy  compared  to  Wal-Mart,  which  pursues a 

low-margin,  high-ATO  policy. 

2 Assets  _  Equity  4-  Dcbl  _  (  +  Debt 

Equity  ~  Equity  Equity 

leverage  ratio 

Measure  of  debt  to  total 

capitalization  of  a  firm. 
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TABLE  13.7 

DIFFERENCES 

BETWEEN  ROS 

AND ATO  ACROSS 

INDUSTRIES 

ROS X ATO ROA 

Supermarket  chain .02 5.0 .10 

Utility .20 0.5 .10 

TABLE  13.8  GROWTH  INDUSTRIES  FINANCIAL  STATEMENTS,  19X1-19X3  ($  THOUSANDS) 

Income  statements 

Sales  revenue 

Cost  of  goods  sold  (including  depreciation) 

Depreciation 

Selling  and  administrative  expenses 

Operating  income 

Interest  expense 

Taxable  income 

Income  tax  (40%  rate) 

Net  income 

Balance  sheets  (end  of  year) 

Cash  and  marketable  securities 

Accounts  receivable 

Inventories 

Net  plant  and  equipment 

Total  assets 

Accounts  payable 

Short-term  debt 

Long-term  debt  (8%  bonds  maturing  in  19X7) 

Total  liabilities 

Shareholders'  equity  (1  million  shares  outstanding) 

Other  data 

Market  price  per  common  share  at  year-end 

S 50,000 

25,000 

75,000 

150,000 

$300.000 

$ 30,000 

45,000 

75.000 

S150.000 

S150.000 

S100.000 

55.000 

15.000 

15.000 

30.000 

10.500 

19.500 

7.800 

11,700 

60,000 

30,000 

90.000 

180.000 

S360.000 

$ 36,000 

87.300 

75.000 

$198,300 

$161,700 

S120.000 
66,000 

18.000 

18,000 

36.000 

19,095 

16,905 

6,762 

10.143 

72,000 

36,000 

108.000 

216,000 

S432.000 

S 43.200 

141,957 

S 75,000 

$171,843 

5144,000 

79.200 

21,600 

21.600 

43,200 

34.391 

8.809 

3.524 

5,285 

86.400 

43.200 

129,600 

259,200 

$518,400 

$ 51.840 

214.432 

75,000 

$341,272 

/ I  CONCEPT 

I CHECK 

TURNOVER  AND 

OTHER  ASSET 

UTILIZATION 

RATIOS 

2. Do  a ratio decomposition analysis for the Mordett corporation of Question 1.  preparing 

a table  similar  to  Table 13.6. 

It is  often  helpful  in understanding  a  firm's  ratio of sales to assets to compute  comparable 

efficiency-of-utilization,  or  turnover,  ratios  for  subcategories  of  assets.  For  example, 

fixed-asset  turnover  would  be 

Sales 

Fixed assets 

This  ratio  measures  sales  per  dollar  of the  firm's  money tied  up  in  fixed  assets. 

To illustrate  how  you  can  compute  this  and  other  ratios  from  a  firm's  financial 

statements,  consider  Growth  Industries,  Inc.  (Gl).  GI's  income  statement  and  opening 

and closing  balance  sheets  for  the years  19X1,  19X2.  and 19X3  appear  in  Table  13.8. 

GI's  total  asset  turnover  in 19X3 was 0.303, which was  below the  industry  average  of 

0.4.  To  understand  better  why  GI  underperformed,  we  compute  asset  utilization  ratios 

separately  for  fixed  assets,  inventories,  and  accounts  receivable. 
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LIQUIDITY  AND 

COVERAGE 

RATIOS 

GI's  sales  in  19X3  were  $144  million.  Its  only  fixed  assets  were  plant  and  equipment, 

which were  $216  million  at  the  beginning  of  the  year  and  $259.2  million  at  year's  end. 

Average  fixed  assets  for  the  year  were,  therefore,  $237.6  million  [($216  million  + 

$259.2  million)]!].  GI's  fixed  asset  turnover  for  19X3  was  $144  million  per  year/S237.6 

million  =  .606  per  year.  In other  words,  for  every  dollar  of  fixed  assets,  there  were  S.606 

in sales  during  the  year  19X3. 

Comparable  figures  for  the  fixed-asset  turnover  ratio  for  19X1  and  19X2  and  the 

19X3 industry  average  are 

19X1 

.606 

19X3  Industry  average 

/700 

average  collection 

period,  or  days 

receivables 

The  ratio  of  accounts 

receivable  to  daily  sales, 

or  the  total  amount  of 

credit  extended  per  dol-

lar  of  daily  sales. 

GI's  fixed  asset  turnover  has  been  stable  over  time  and  below  the  industry  average. 

Whenever  a  financial  ratio  includes  one  item  from  the  income  statement,  which  covers 

a period  of  time,  and  another  from  the  balance  sheet,  which  is  a  "snapshot"  at  a 

particular  time,  the  practice  is  to  take  the  average  of  the  beginning  and  end-of-year 

balance  sheet  figures.  Thus,  in  computing  the  fixed-asset  turnover  ratio  you  divide  sales 

(from  the  income  statement)  by  average  fixed  assets  (from  the  balance  sheet). 

Another  widely  followed  turnover  ratio  is  the  inventory  turnover  ratio,  which  is  the 

ratio  of cost  of  goods  sold  per  dollar  of  inventory.  It  is  usually  expressed  as  cost  of goods 

sold (instead  of  sales  revenue)  divided  by  average  inventory.  It  measures  the  speed  with 

which inventory  is  turned  over. 

In 19X1,  GI's  cost  of  goods  sold  (less  depreciation)  was  S40  million,  and  its  average 

inventory  was  $82.5  million  [(S75  million  +  S90  million)/2].  Its  inventory  turnover  was 

0.485  per  year  ($40  million/S82.5  million).  In  19X2  and  19X3.  inventory  turnover 

remained  the  same  and  continued  below  the  industry  average  of  0.5  per  year. 

Another  measure  of  efficiency  is  the  ratio  of  accounts  receivable  to  sales.  The 

accounts  receivable  ratio  usually  is  computed  as  average  accounts  receivable/sales  x 

365. The  result  is  a  number  called  the  average  collection  period,  or  days  receivables, 

which equals  the  total  credit  extended  to  customers  per  dollar  of  daily  sales.  It  is  the 

number  of  days'  worth  of  sales  tied  up  in  accounts  receivable.  You  can  also  think  of it as 

the average  lag  between  the  date  of  sale  and  the  date  payment  is  received. 

For GI  in  19X3,  this  number  was  100.4  days 

($36 million  +  $43.2  million)/2 

$144  million 
X 365  =  100.4  days 

The industry  average  was  60  days. 

In summary,  use  of these  ratios  lets  us  see  that  GI's  poor  total  asset  turnover  relative  to 

the industry  is  in  part  caused  by  lower  than  average  fixed-asset  turnover  and  inventory 

turnover,  and  higher  than  average  days  receivables.  This  suggests  GI  may  be  having 

problems  with  excess  plant  capacity  along  with  poor  inventory  and  receivables  manage-

ment procedures. 

Liquidity  and  interest  coverage  ratios  are  of  great  importance  in  evaluating  the  riskiness 

of a  firm's  securities.  They  aid  in  assessing  the  financial  strength  of  the  firm. 

Liquidity  ratios  include  the  current  ratio,  quick  ratio,  and  interest  coverage  ratio. 

1. Current  ratio:  current  assets/current  liabilities.  This  ratio  measures  the  ability  of 

the firm  to  pay  off  its  current  liabilities  by  liquidating  its  current  assets  (that  is. 

turning  them  into  cash).  It  indicates  the  firm's  ability  to  avoid  insolvency  in  the 
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current  ratio 

A ratio  representing  the 

abilily  of  the  firm  to  pay 

off  its  current  liabilities 

by  liquidating  current 

assets  (current  assets/ 

current  liabilities). 

quick  ratio  or  acid  test 

ratio 

A measure  of  liquidity 

similar  to  the  current 

ratio  except  for  exclusion 

of inventories  (cash  plus 

receivables  divided  by 

current  liabilities). 

short  run.  GI's  current  ratio  in 19X1,  for  example,  was  (60  +  30  +  90)/(36  +  87.3) 

= 1.46.  In  other  years,  it  was 

19X1  19X2  19X3  19X3  Industry  Average 

This  represents  an  unfavorable  time  trend  and  poor  standing  relative  to  the  industry. 

2. Quick  ratio:  (cash  +  receivables)/current  liabilities.  This  ratio  is  also  called  the 

acid  test  ratio.  It  has  the  same  denominator  as  the  current  ratio,  but  its  numerator 

includes  only  cash,  cash equivalents  such as marketable  securities,  and  receivables. 

The  quick  ratio  is  a  better  measure  of  liquidity  than  the  current  ratio  for  firms 

whose  inventory  is  not  readily  convertible  into  cash.  GI's  quick  ratio  shows  the 

same  disturbing  trends  as  its  current  ratio: 

19X1  19X2  19X3  19X3  Industry  Average 

interest  coverage  ratio 

or  times  interest 

earned 

A financial  leverage 

measure  arrived  at  by 

dividing  earnings  before 

interest  and  taxes  by 

interest  expense. 

3. Interest  coverage  ratio:  EBIT/interest  expense.  This  ratio  is  often  called  times 

interest  earned.  It  is  closely  related  to  the  interest-burden  ratio  discussed  in  the 

previous  section.  A  high  coverage  ratio  tells  the  firm's  shareholders  and  lenders 

that  the  likelihood  of  bankruptcy  is  low because  annual  earnings  are  significantly 

greater  than  annual  interest  obligations.  It  is  widely  used  by  both  lenders  and 

borrowers  in  determining  the  firm's  debt capacity  and  is  a major  determinant  of  the 

firm's  bond  rating. 

GI's  interest  coverage  ratios  are 

19X1  19X2  19X3  19X3  Industry  Average 

GI's  interest  coverage  ratio  has fallen  dramatically  over  this  three-year  period,  and 

by 19X3  it  is  far  below  the  industry  average.  Probably  its  credit  rating  has  been 

declining  as  well,  and  no  doubt  GI  is  considered  a  relatively  poor  credit  risk  in 

19X3. 

MARKET  PRICE 

RATIOS 

market-to-book-value 

ratio 

Market  price  of  a  share 

divided  by  book  value 

per  share. 

There  are  two  market  price  ratios:  the  market-to-book  value  ratio  and  the  price/earnings 

ratio. 

The  market-to-book-value  ratio  (P/B)  equals  the  market  price  of  a  share  of  the 

firm's  common  stock  divided  by  its  book  value,  that  is,  shareholders'  equity  per  share. 

Analysts  sometimes  consider  the  stock  of a firm with a  low market-to-book  value  to  be  a 

"safer"  investment,  seeing  the  book  value  as  a  "floor"  supporting  the  market  price. 

Analysts  presumably  view  book  value  as  the level  below  which  market  price  will  not 

fall  because  the  firm  always  has  the  option  to  liquidate,  or  sell,  its  assets  for  their  book 

values.  However,  this  view  is  questionable.  In  fact,  some  firms,  such  as  Digital  (see 

Chapter  12),  do  sometimes  sell  for  less  than  book  value.  Nevertheless,  low  market-to-

book-value  ratio  is  seen  by  some  as  providing  a  "margin  of  safety,"  and  some  analysts 

will  screen  out  or  reject  high  P/B  firms  in their  stock  selection  process. 

Proponents  of  the  P/B  screen  would  argue  that,  if  all  other  relevant  attributes  are  the 

same  for  two  stocks,  the  one  with  the  lower  P/B  ratio  is  safer.  Nevertheless,  book  value 

does  not  necessarily  represent  liquidation  value,  which  renders  the  margin  of  safety 

notion  unreliable. 
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TABLE  13.9 

EFFECT  OF  ROE 

AND  PLOWBACK 

RATIO  ON  P/B 

ROE 

Plowback  Ratio  (b) 

ROE 0 25% 50% 75% 

10% 1.00 .95 .86 .67 

12% 1.00 1.00 1.00 1.00 
14% 1.00 1.06 1.20 2.00 

The assumplions  and  formulas underlying this table are- E,  =  S1;  book  value  per  share  =  S8  33.  к  =  12% 
per year 

P/B -  P0I$8  33 

price/earnings  ratio 

The  ratio  ot  a  stock's 

price  to  its  earnings  per 

share.  Also  referred  to 

as  the  P/E  multiple. 

The theory  of  equity  valuation  offers  some  insight  into  the  significance  of  the  P/B 
ratio.  A  high  P/B  ratio  is  an  indication  that  investors  think  a  firm  has  opportunities  of 
earning  a  rate  of  return  on  their  investment  in  excess  of  the  market  capitalization  rate.  k. 

To illustrate  this  point,  we  can  return  to  the  numerical  example  in  Chapter  12,  Section 
12.5 and  Table  12.3.  That  example  assumes  the  market  capitalization  rate  is  12%  per 
year.  Now  add  the  assumptions  that  the  book  value  per  share  is  S8.33  and  that  the  coming 
year's  expected  EPS  is  $1,  so  that  in  the  case  for  which  the  expected  ROE  on  future 
investments  also  is  12%,  the  stock  will  sell  at  S1/.  12 =  S8.33,  and  the  P/B  ratio  will be 1. 

Table  13.9  shows  the  P/B  ratio  for  alternative  assumptions  about  future  ROE  and 
plowback  ratio. 

Reading  down  any  column,  you  can  see  how  the  P/B  ratio  changes  with  ROE.  The 
numbers  reveal  that,  for  a  given  plowback  ratio,  the  P/B  ratio  is  higher,  the  higher 
the expected  ROE.  This  makes  sense,  because  the  greater  the  expected  profitability  of the 
firm's  future  investment  opportunities,  the  greater  its  market  value  as  an  ongoing 
enterprise  compared  with  the  cost  of  acquiring  its  assets. 

We've  noted  that  the  price/earnings  ratio  that  is  based  on  the  firm's  financial 
statements  and  reported  in  newspaper  stock  listings  is  not  the  same  as  the  price/earnings 
multiple  that  emerges  from  a discounted  dividend  model.  The  numerator  is  the  same (the 
market  price  of  the  stock),  but  the  denominator  is  different.  The  P/E  ratio  uses  the  most 
recent  past  accounting  earnings,  while  the  P/E  multiple  predicted  by  valuation  models 
uses expected  future  economic  earnings. 

Many security  analysts  pay  careful  attention  to  the  accounting  P/E  ratio  in  the  belief 
that among  low  P/E  stocks  they  are  more  likely  to  find  bargains  than  with  high  P/E 
stocks.  The  idea  is  that  you  can  acquire  a  claim  on  a  dollar  of  earnings  more  cheaply  if 
the P/E  ratio  is  low.  For  example,  if  the  P/E  ratio  is  8.  you  pay  S8  per  share  per  SI of 
current earnings,  while  if  P/E  is  12,  you  must  pay  S12  for  a  claim  on  SI  of  current 
earnings. 

Note,  however,  that  current  earnings  may  differ  substantially  from  future  earnings. 
The higher  P/E  stock  still  may  be  a  bargain  relative  to  the  low  P/E  stock  if  its  earnings 
and dividends  are  expected  to  grow  at  a  faster  rate.  Our  point  is  that  ownership  of  the 
stock conveys  the  right  to  future  earnings  as  well  as  to  current  earnings.  An  exclusive 
focus  on the  commonly  reported  accounting  P/E  ratio  can  be  shortsighted  because  by its 
nature  it  ignores  future  growth  in  earnings. 

An efficient  markets  adherent  will  be  skeptical  of  the  notion  that  a  strategy  of 
investing  in  low  P/E  stocks  would  result  in  an  expected  rate  of  return  greater  than  that of 
investing  in  high  or  medium  P/E  stocks  having  the  same  risk.  The  empirical  evidence  on 
this question  is  mixed,  but  if  the  strategy  had  worked  in  the  past,  it  almost  surely  would 



CHAPTER  13  I  FINANCIAL  STATEMENT  ANALYSIS  367 

earnings  yield 

The  ratio  of  earnings  to 

pnce.  BP 

/ I  CONCEPT 

I CHECK 

not  work  in  the  future  because  too  many  investors  would  be  following  it.  This  is  the 

lesson  of  market  efficiency. 

Before  leaving  the  P/B  and  P/E  ratios,  it  is worth  pointing  out  the  relationship  among 

these  ratios  and  ROE 

ROE  = 
Earnings 

Book  value 

_ Market  price  Market  price 

Book  value  '  Earnings 

= P/B  ratio  -r  P/E  ratio 

By rearranging  the  terms,  we  find  that  a firm's  earnings  yield,  the  ratio  of  earnings  to 

price,  is  equal  to  its  ROE  divided  by  the  market-book  value  ratio 

ROE 

P/B 

Thus,  a  company  with  a  high ROE  can have  a relatively  low  earnings  yield  because  its 

P/B ratio  is  high.  This  indicates  that  a high ROE  does  not in  and  of  itself  imply  the  stock 

is a  good  buy:  The  price  of  the  stock  already  may  be  bid up  to  reflect  an  attractive  ROE. 

If so,  the  P/B  ratio  will  be  above  1.0,  and the earnings  yield  to  stockholders  will  be  below 

the  ROE,  as  the  equation  demonstrates.  The  relationship  shows  that  a  strategy  of 

investing  in  the  stock  of  high  ROE  firms  may produce  a lower  holding-period  return  than 

investing  in  those  with  a  low  ROE. 

Clayman  (1987)  has  found  that  investing  in  the  stocks  of  29  "excellent"  companies, 

with  mean  reported  ROE  of  19.05%  during  the  period  1976  to  1980,  produced  results 

much  inferior  to  investing  in  39  "unexceilent"  companies,  those  with  a  mean  ROE  of 

7.09%  during  the  period.  An  investor  putting  equal  dollar  amounts  in  the  stock  of  the 

unexceilent  companies  would  have  earned  a  portfolio  rate of return  over  the  1981  to  1985 

period  that  was  11.3%  higher  per  year  than the rate of return  on a comparable  portfolio  of 

excellent  company  stocks. 

3. What  were  GI's  ROE,  P/E,  and P/B ratios in the year 19X3?  How do  they  compare  to 

the industry  average  ratios,  which were: 

ROE =  8.64% 

P/E =  8 

P/B =  .69 

How does  GI's  earnings  yield  in  19X3  compare to  the industry  average? 

13.5 AN  ILLUSTRATION  OF  FINANCIAL  STATEMENT  ANALYSIS 

In her  19X3  annual  report  to  the  shareholders  of  Growth  Industries,  Inc.,  the  president 

wrote:  "19X3  was  another  successful  year  for  Growth  Industries.  As  in  19X2,  sales, 

assets,  and  operating  income  all  continued  to  grow  at  a  rate  of  20%." 

Is she  right? 

We can  evaluate  her  statement  by  conducting  a  full-scale  ratio  analysis  of  Growth 

Industries.  Our  purpose  is  to  assess  GI's  performance  in  the  recent  past,  to  evaluate  its 

future  prospects,  and  to  determine  whether  its  market  price  reflects  its  intrinsic  value. 

Table  13.10  shows  the  key  financial  ratios  we  can  compute  from  GI's  financial 

statements.  The  president  is  certainly  right  about  the  growth  in  sales,  assets,  and 

operating  income.  Inspection  of  GI's  key  financial  ratios,  however,  contradicts  her  first 
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TABLE  13.10  KEY  FINANCIAL  RATIOS  OF  GROWTH  INDUSTRIES,  INC. 

(1) (2) (3) (4) (5) (6) (7) 
Net 

Profit 

Pretax 

Pretax 

Profit 

EBIT 

Sales 

Sales 

Assets Assets 

Compound 

Leverage 

Factor ROA 
Year ROE Profit EBIT (ROS) (ATO) Equity (2)  X  (5) (3)  X  (4) P/E P/B 

19X1 7.51% .6 .650 30% .303 2.117 1.376 9.09% 8 58 
19X2 608 .6 .470 30 .303 2.375 1.116 9.09 6 35 
19X3 3.03 6 .204 30 .303 2.723 .556 9.09 4 12 
Industry  average 8 64% .6 800 30% .400 1.500 1.200 12.00% В 69 

sentence:  19X3  was  not  another  successful  year  for  GI—it  appears  to  have  been another 
miserable  one. 

ROE has  been  declining  steadily  from  7.51%  in  19X1  to  3.03%  in  19X3.  A compari-
son of  GI's  19X3  ROE  to  the  19X3  industry  average  of  8.64%  makes  the  deteriorating 
time trend  especially  alarming.  The  low  and  falling  market-to-book  value  ratio  and the 
falling  price/earnings  ratio  indicate  that  investors  are  less  and  less  optimistic  about the 
firm's  future  profitability. 

The fact  that  ROA  has  not  been  declining,  however,  tells  us  that  the  source  of the 
declining  time  trend  in  GI's  ROE  must  be  inappropriate  use  of  financial  leverage.  And 
we see  that,  while  GI's  leverage  ratio  climbed  from  2.117  in  19X1  to  2.723  in  19X3. its 
interest-burden  ratio  fell  from  0.650  to  0.204—with  the  net  result  that  the  compound 
leverage factor  fell  from  1.376  to  0.556. 

The rapid  increase  in  short-term  debt  from  year  to  year  and  the  concurrent  increase in 
interest expense  make  it  clear  that,  to  finance  its  20%  growth  rate  in  sales.  GI  has 
incurred sizable  amounts  of short-term  debt  at  high  interest  rates.  The  firm  is paying rales 
of interest  greater  than  the  ROA  it  is  earning  on  the  investment  financed  with  the  new 
borrowing.  As  the  firm  has  expanded,  its  situation  has  become  ever  more  precarious. 

In 19X3.  for  example,  the  average  interest  rate  on  short-term  debt  was  20%  versus an 
ROA of  9.09%.  (We  compute  the  average  interest  rate  on  short-term  debt  by  taking the 
total interest  expense  of  S34.391.000.  subtracting  the  S6  million  in  interest  on  the  long-
term bonds,  and  dividing  by  the  beginning-of-year  short-term  debt  of  S  141.957.000.) 

GI's  problems  become  clear  when  we  examine  its  statement  of  cash  flows  in  Ta-
ble 13.11.  The statement  is  derived  from  the  income  statement  and  balance  sheet  in Table 
13.8. GI's  cash  flow  from  operations  is  falling  steadily,  from  S12.700.000  in  19X1 to 
S6.725.000  in  19X3.  The  firm's  investment  in  plant  and  equipment,  by  contrast,  has 
increased greatly.  Net  plant  and  equipment  (i.e.,  net  of  depreciation)  rose  from 
SI50.000.000  in  19X0  to S259.200.000  in  19X3.  This  near  doubling  of  the  capital  assets 
makes the  decrease  in  cash  flow  from  operations  all  the  more  troubling. 

The source  of  the  difficulty  is  GI's  enormous  amount  of  short-term  borrowing.  In a 
sense, the  company  is  being  run  as  a  pyramid  scheme.  It  borrows  more  and  more  each 
year to  maintain  its  20%  growth  rate  in  assets  and  income.  However,  the  new  assets are 
not generating  enough  cash  flow  to  support  the  extra  interest  burden  of  the  debt,  as the 
falling cash flow  from  operations  indicates.  Eventually,  when  the  firm  loses  its  ability to 
borrow further,  its  growth  will  be  at  an  end. 

At this  point,  GI stock  might  be  an attractive  investment.  Its  market  price  is  only 12% 
of its  book  value,  and  with  a  P/E  ratio  of  4.  its  earnings  yield  is  25%  per  year.  GI is a 
likely candidate  for  a takeover  by  another  firm  that  might  replace  GI's  management  and 
build shareholder  value  through  a  radical  change  in  policy. 
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TABLE  13.11 

GROWTH 

INDUSTRIES 

STATEMENT  OF 

CASH  FLOWS 

($  THOUSANDS) 

Cash  Flow  from  Operating  Activities 

Net  income 

+ Depreciation 

+ Decrease  (increase)  in  accounts  receivable 

+ Decrease  (increase)  in  inventories 

+ Increase  in  accounts  payable 

Cash  Flow  from  Investing  Activities 

Investment  in  plant  and  equipment* 

Cash  Flow  from  Financing  Activities 

Dividends  paidt 

Short-term  debt  issued 

Change  in  cash  and  marketable  securities} 

S 11.700 

15.000 

(5,000) 

(15.000) 

6.000 

S 10,143 

18.000 

(6.000) 

(18,000) 

7,200 

S 0 

S 42,300 

S 0 

S 54,657 

S 5,285 

21.600 

(7,200) 

(21.600) 

8,640 

S 12.700  S  11.343  S  6,725 

$(45,000)  S(54.000)  S(64,800) 

s 0 
S 72.475 

S 10.000  S  12.000  S  14.400 

� Gross  investment equals increase m nel plant and equipment plus depreciation 

t We  can  conclude thai no dividends are paid because stockholders equity increases each  year by Ihe 

full amount of net income, implying a plowback ratio of 1 0 

t Equals  cash  flow from operations plus cash llow from inveslmenl activities plus cash  flow from financ-

ing activities. Note that Ihis equals lhe yearly change in cash and marketable securities on the balance 

sheet 

/ I  CONCEPT  4.  You  have  the  following  information for  1BX Corporation for  the years  1994  and 

I CHECK  (all  figures  are  in  S  millions): 

1994  1991 

Net  income S 253.7 S 239.0 

Pretax  income 411  9 375.6 

EBIT 517.6 403.1 

Average  assets 4,857.9 3.459.7 

Sales 6.679  3 4.537.0 

Shareholders'  equity 2,2333 2,347.3 

What  is  the trend in IBX's  ROE, and how can you account for  it in terms of tax burden, 

margin,  turnover,  and  financial  leverage? 

13.6 COMPARABILITY  PROBLEMS 

Financial  statement  analysis  gives  us  a  good  amount  of  ammunition  for  evaluating  a 

company's  performance  and  future  prospects.  But  comparing  financial  results  of  differ-

ent  companies  is  not  so  simple.  There  is  more  than  one  acceptable  way  to  represent 

various  items  of  revenue  and  expense  according  to  generally  accepted  accounting 

principles  (GAAP).  This  means  two  firms  may have  exactly  the  same  economic  income 

yet  very  different  accounting  incomes. 

Furthermore,  interpreting  a  single  firm's  performance  over  time  is  complicated  when 

inflation  distorts  the  dollar  measuring  rod.  Comparability  problems  are  especially  acute 

in this  case  because  the  impact  of  inflation  on  reported  results  often  depends  on  the 

particular  method  the  firm  adopts  to  account  for  inventories  and  depreciation.  The 

security  analyst  must  adjust  the  earnings  and  the  financial  ratio  figures  to  a  uniform 

standard  before  attempting  to  compare  financial  results  across  firms  and  over  time. 

Comparability  problems  can  arise  out  of  the  flexibility  of  GAAP  guidelines  in 

accounting  for  inventories  and  depreciation  and  in  adjusting  lor  the  effects  of inflation. 
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THE  MANY  WAYS  OF  FIGURING  FINANCIAL  RESULTS 

An investor  in  First  Boston  Corp.  might  have  had  a 
pleasant surprise  while  reading the  investment  banking 
company's 1987  financial  statement.  Despite  taking 
heavy hits  in  the  volatile  bond  markets  and  October's 
stock crash. First Boston reported earnings  of  $3.12  per 
share�down 40  percent from  the heights  of  1986.  but 
about Ihe same as profits  in 1984. 

But hold on.  Looking  through  Value  Line's  Invest-

ment Sutvey,  the  same  investor  would  be  dismayed  to 
find that First Boston's  earnings  for  last year  were  only 
59tf a  share. What gives?  In this  case the  explanation  is 
fairly simple. Value  Line  doesn't  take  into  account  the 
profits First  Boston  made  in  selling  its  Park  Avenue 
headquarters, while  the  company  and  other  reporting 
services such as  Standard &  Poor's  do. 

This type of discrepancy in  reported financial  figures 
is very  common  (table)  and  points  to  a  general  rule: 
Where the bottom line falls  depends on who's  drawing it. 
S&P's Stock  Report  generally  follows  the  company's 
accounting in  regard  to  nonrecurring  items,  but  Value 
Line doesn't.  For  example.  Union  Carbide's  reserve  for 
Bhopal litigation  amounted  lo  40(J per  share.  S&P  and 
Carbide subtracted it  from  earnings, but  Value  Line  left 
it in. 

THE  BOTTOM  LINE:  TAKE  YOUR  CHOICE 

1987  Earnings  per  Share 

S&P Value  Line 

Alcoa S2.52 S4.14 

Affiliated  Publ. 4.08 0.61 

First  Boston 3.12 0.59 

Merrill  Lynch 3 58 1.52 

Union  Carbide 1.76 2.17 

Data trom Standard & Poor s Corp., Value Line Inc 

FORECAST  TOOL 

With the  rash of  mergers,  acquisitions,  and  divestitures 

in recent  years,  the  varying  approaches  of  reporting ser-
vices can  result  in  enormous  differences.  In  1985.  for 
example,  when  Warner-Lambert  cut  its  losses  by selling 
three hospital-supply  units,  S&P  showed  the  company 
losing $4.05  per  share  for  the  year,  while  Value  Line 
reported a  gain  of  $3.05  per  share. 

To try  to  get  a  "clear-cut  number,"  Value  Line will 
remove from  earnings  such  items  as  gains  or  losses from 
discontinued  operations  and  other  special  items,  says a 
senior analyst  at  the  firm.  He  says  such  a  number is more 
useful to investors  looking  at  the  future  earning power of 
a company.  Similarly.  Business Week's  Corporate  Score-
board shows  earnings  from  continuing  operations, 
excluding  special,  nonrecurring,  or  extraordinary  items 
Dan Mayper  at  S&P  says  S&P's  philosophy  is  to reflect 
all the  special  items  in  the  figures  and  explain  their 
significance  in  the  narrative  of  the  report. 

There are  also  wide  variations  when  it  comes  to 
computing  a  company's  book  value.  That's  basically 
what's  left  over when  you  subtract  liabilities  from assets. 
Unlike Value  Line.  S&P  gives  no  credit  to  such intang-
ible assets  as customer  lists,  patents,  trademarks,  or fran-
chises. Companies  with  many  intangibles  on their books, 
such as  broadcasters  and  publishers,  are  bound to  look a 
lot worse  in  S&P's  calculations.  For  example.  Capital 
Cities/ABC  had  a  1986  per-share  book  value  of S120.82, 
said Value  Line,  while  S&P  showed  a  negative  net worth 
of S24.26  per  share. 

Value Line  analyst  Marc  Gerstein  believes  that 
including the  intangibles  on  the  balance  sheet  gives the 
best idea  of  a  company's  value  as  an  ongoing  concern. 
S&P regards its approach  as  more  conservative,  designed 
to approximate  the  company's  liquidation  value. 

Reprinted  from  April  11.  1988.  issue  of  Business  Week  by 

special  permission,  copyright  ©  1988  by  McGraw-Hill,  Inc. 

Other  important  potential  sources  of  noncomparability  include  the  capitalization  of  leases 

and other  expenses  and  the  treatment  of  pension  costs,  but  they  are  beyond  the  scope  of 

this  book.  The  nearby  box  illustrates  the  types  of  problems  an  analyst  must  be  aware  of in 

using  financial  statements  to  identify  bargain  stocks. 

INVENTORY  There  are  two  commonly  used  ways  to  value  inventories:  LIFO  (last-in  first-out)  and 

VALUATION  FIFO  (first-in  first-out).  We  can  explain  the  difference  using  a  numerical  example. 

Suppose  Generic  Products.  Inc.,  (GPI)  has  a  constant  inventory  of  I  million  units  of 

generic  goods.  The  inventory  turns  over  once  per  year,  meaning  the  ratio  of  cost  of  goods 

sold lo  inventory  is  1. 
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UFO 

The  last-in  tirst-out 

accounting  method  of 

valuing  inventories. 

FIFO 

The  lirst-in  first-out 

accounimg  method  of 

valuing  inventories. 

The  LIFO  system  calls  for  valuing  the  million  units  used  up  during  the  year  at  the 

current  cost  of  production,  so  that  the  last goods  produced  are  considered  the  first  ones  to 

be sold.  They  are  valued  at  today's  cost. 

The  FIFO  system  assumes  that  the  units  used  up  or sold are  the  ones  that  were  added 

to inventory  first,  and  goods  sold  should  be  valued  at  original  cost. 

If the  price  of  generic  goods  were  constant,  at  the  level  of  SI.  say.  the  book  value  of 

inventory  and  the  cost  of  goods  sold  would  be  the  same.  SI  million  under  both  systems. 

But  suppose  the  price  of  generic  goods  rises  by  10  cents  per  unit  during  the  year  as  a 

result  of  general  inflation. 

LIFO  accounting  would  result  in  a  cost  of  goods  sold  of  S1.1  million,  while  the  end: 

of-year  balance  sheet  value  of  the  1  million units  in  inventory  remains  SI  million.  The 

balance  sheet  value  of  inventories  is  given  as  the  cost  of  the  goods  still  in  inventory. 

Under  LIFO,  the  last  goods  produced  are  assumed  to  be sold at  the  current  cost  of  S1.10; 

the  goods  remaining  are  the  previously  produced  goods,  at a  cost of  only  S1.  You  can  see 

that,  although  LIFO  accounting  accurately  measures  the  cost  of  goods  sold  today,  it 

understates  the  current  value  of  the  remaining  inventory  in  an  inflationary  environment. 

In contrast,  under  FIFO  accounting,  the  cost  of  goods  sold  would  be  SI  million,  and 

the  end-of-year  balance  sheet  value  of the  inventory  is  Sl.l  million.  The  result  is  that  the 

LIFO  firm  has  both  a  lower  reported  profit  and a lower balance  sheet  value  of  inventories 

than  the  FIFO  firm. 

LIFO  is  preferred  over  FIFO  in computing  economic  earnings  (that  is,  real  sustainable 

cash  flow),  because  it  uses  up-to-date  prices  to  evaluate  the  cost  of  goods  sold.  A 

disadvantage  is  that  LIFO  accounting  induces  balance  sheet  distortions  when  it  values 

investment  in  inventories  at  original  cost.  This  practice  results  in  an upward  bias  in  ROE 

because  the  investment  base  on  which  return  is  earned  is  undervalued. 

In computing  the  gross  national  product,  the  U.S.  Department  of  Commerce  has  to 

make  an  inventory  valuation  adjustment  (1VA) to eliminate  the  effects  of FIFO  account-

ing  on  the  cost  of  goods  sold.  In  effect,  it  puts  all  firms  in  the  aggregate  onto  a  LIFO 

basis. 

DEPRECIATION  Another  source  of  problems  is  the measurement  of  depreciation,  which  is  a  key  factor  in 

computing  true  earnings.  The  accounting  and  economic  measures  of  depreciation  can 

differ  markedly.  According  to  the  economic  definition,  depreciation  is  the  amount  of  a 

firm's  operating  cash  flow  that must  be  reinvested  in  the  firm  to  sustain  its  real  cash  flow 

at the  current  level. 

The  accounting  measurement  is  quite different.  Accounting  depreciation  is  the  amount 

of the  original  acquisition  cost  of an asset  that  is  allocated  to  each  accounting  period  over 

an arbitrarily  specified  life  of the  asset.  This  is the figure  reported  in  financial  statements. 

Assume,  for  example,  that  a  firm  buys  machines  with  a  useful  economic  life  of  20 

years  at  $100,000  apiece.  In  its  financial  statements,  however,  the  firm  can depreciate  the 

machines  over  10  years  using  the  straight-line  method,  for  $10,000  per  year  in  deprecia-

tion.  Thus,  after  10  years  a machine  will  be fully  depreciated  on  the  books,  even  though  it 

remains  a  productive  asset  that  will  not  need  replacement  for  another  10  years. 

In computing  accounting  earnings,  this  firm  will overestimate  depreciation  in  the  first 

10 years  of  the  machine's  economic  life  and underestimate  it  in  the  last  10  years.  This 

will  cause  reported  earnings  to  be  understated  compared  with  economic  earnings  in  the 

first  10  years  and  overstated  in  the  last  10  years. 

If the  management  of  the  firm  had  a  zero  plowback  policy  and  distributed  as  cash 

dividends  its  accounting  earnings,  it  would  pay  out  too  little  in  the  first  10  years  relative 

to the  sustainable  cash  flow.  Similarly,  a  security  analyst  who  relied  on  the  (unadjusted) 
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reported  earnings  figure  during  the  first  few  years  would  see  understated  economic 

earnings  and  would  underestimate  the  firm's  intrinsic  value. 

Depreciation  comparability  problems  add  one  more  wrinkle.  A  firm  can  use  different 

depreciation  methods  for  tax  purposes  than  for  other  reporting  purposes.  Most  firms use 

accelerated  depreciation  methods  for  tax  purposes  and  straight-line  depreciation  in 

published  financial  statements.  There  also  are  differences  across  firms  in  their  estimates 

of the  depreciable  life  of  plant,  equipment,  and  other  depreciable  assets. 

The major  problem  related  to  depreciation,  however,  is  caused  by  inflation.  Because 

conventional  depreciation  is  based  on  historical  costs  rather  than  on  the  current  replace-

ment cost  of  assets,  measured  depreciation  in  periods  of  inflation  is  understated  relative 

to replacement  cost,  and  real  economic  income  (sustainable  cash  flow)  is  correspond-

ingly  overstated. 

The situation  is  similar  to  what  happens  in  FIFO  inventory  accounting.  Conventional 

depreciation  and  FIFO  both  result  in  an  inflation-induced  overstatement  of  real  income 

because  both  use  original  cost  instead  of  current  cost  to  calculate  net  income. 

For example,  suppose  Generic  Products.  Inc..  has  a  machine  with  a  three-year  useful 

life  that  originally  cost  $3  million.  Annual  straight-line  depreciation  is  SI  million, 

regardless  of  what  happens  to  the  replacement  cost  of  the  machine.  Suppose  inflation  in 

the first  year  turns  out  to  be  10%.  Then  the  true  annual  depreciation  expense  is  Sl.l 

million  in  current  terms,  while  conventionally  measured  depreciation  remains  fixed  at 

$1 million  per  year.  Accounting  income  therefore  overstates  real  economic  income. 

As it  does  in  the  case  of  inventory  valuation,  the  Commerce  Department  in  its 

computation  of  GDP  tries  to  adjust  aggregate  depreciation.  It  does  this  by  applying 

"capital  consumption  allowances"  (CCA),  to  account  for  the  distorting  effects  of 

conventional  depreciation  techniques. 

While  inflation  can  cause  distortions  in  the  measurement  of  a  firm's  inventory  and 

depreciation  costs,  it  has  perhaps  an  even  greater  effect  on  calculation  of  real  interest 

expense.  Nominal  interest  rates  include  an  inflation  premium  that  compensates  the  lender 

for inflation-induced  erosion  in  the  real  value  of  principal.  From  the  perspective  of  both 

lender  and  borrower,  therefore,  part  of  what  is  conventionally  measured  as  interest 

expense  should  be  treated  more  properly  as  repayment  of  principal. 

For example,  suppose  Generic  Products  has  debt  outstanding  with  a  face  value  of S10 

million  at  an interest  rate  of  10%  per  year.  Interest  expense  as  conventionally  measured  is 

$1 million  per  year.  However,  suppose  inflation  during  the  year  is  6%.  so  that  the  real 

interest  rate  is  4Vc.  Then  S.6  million  of  what  appears  as  interest  expense  on  the  income 

statement  is  really  an  inflation  premium,  or  compensation  for  the  anticipated  reduction  in 

the real  value  of  the  SIO  million  principal:  only  $.4  million  is  real  interest  expense.  The 

S.6 million  reduction  in  the  purchasing  power  of  the  outstanding  principal  may  be 

thought  of  as  repayment  of  principal,  rather  than  as  an  interest  expense.  Real  income  of 

the firm  is.  therefore,  understated  by  S.6  million. 

This  mismeasurement  of  real  interest  means  that  inflation  results  in  an  underestimate 

of real  income.  The  effects  of  inflation  on  the  reported  values  of  inventories  and 

depreciation  that  we  have  discussed  work  in  the  opposite  direction. 

5. In  a  period  of  rapid  inflation,  companies  ABC  and  XYZ  have  the  same  reported 

earnings.  ABC  uses  L1FO  inventory  accounting,  has  relatively  fewer  depreciable 

assets, and  has  more  debt  than  XYZ.  XYZ  uses  FIFO  inventory  accounting.  Which 

company  has  the  higher  real  income  and  why? 

INFLATION  AND 

INTEREST 

EXPENSE 

/ CONCEPT 

I CHECK 
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The  examples  cited  above  illustrate  some  of  the  problems  that  analysts  can  encounter 

when  attempting  to  interpret  financial  data.  Even greater  problems  arise  in  the  interpreta-

tion  of  the  financial  statements  of  foreign  firms.  This is because  these  firms  do  not  follow 

GAAP  guidelines.  Accounting  practices  in  various  countries  differ  to  greater  or  lesser 

extents  from  U.S.  standards.  Here  are  some of the  major  issues  that  you  should  be  aware 

of when  using  the  financial  statements  of  foreign  firms. 

RESERVING  PRACTICES  Many  countries  allow  firms  considerably  more  discretion  in 

-setting  aside  reserves  for  future  contingencies  than  is  typical  in  the  United  States. 

Because  additions  to  reserves  result  in  a  charge against  income,  reported  earnings  are  far 

more  subject  to  managerial  discretion  than  in  the  United  States. 

Germany  is  a  country  that  allows  particularly  wide  discretion  in  reserve  practice. 

When  Daimler-Benz  AG  (producer  of the Mercedes  Benz)  decided  to  issue  shares  on  the 

New  York  Stock  Exchange  in  1993,  it  had  to  revise  its  accounting  statements  in 

accordance  with  U.S.  standards.  The  revisions  transformed  a small  profit  for  the first  half 

of 1993  using  German  accounting  rules  into  a loss of a S592 million  under  more  stringent 

U.S.  rules. 

DEPRECIATION  In  the  United  States,  firms typically  maintain  separate  sets  of  accounts 

for  tax  and  reporting  purposes.  For  example,  accelerated  depreciation  is  typically  used 

for  tax  purposes,  while  straight-line  depreciation  is  used  for  reporting  purposes.  In 

contrast,  most  other  countries  do  not  allow  dual  sets  of  accounts,  and  most  firms  in 

foreign  countries  use  accelerated  depreciation  to  minimize  taxes  despite  the  fact  that  it 

results  in  lower  reported  earnings.  This  makes  reported  earnings  of  foreign  firms  lower 

than  they  would  be  if  the  firms  were  allowed  to  use  the  U.S.  practice. 

INTANGIBLES  Treatment  of  intangibles  such  as  goodwill  can  vary  widely.  Are  they 

amortized  or  expensed?  If  amortized,  over  what  period?  Such  issues  can  have  a  large 

impact  on  reported  profits. 

In recognition  of  the  need  to  adjust  for  the effects  of inflation,  the  Financial  Accounting 

Standards  Board  in  1980  issued  Rule  No.  33  (FASB  33).  It  required  large  public 

corporations  to  supplement  their  customary  financial  statements  with  data  pertaining  to 

the  effect  of  inflation. 

A survey  reported  by  Norby  (1983),  however,  indicated  that  security  analysts,  by  and 

large,  were  ignoring  the  inflation-adjusted  data.  One  possible  reason  is  that  analysts 

believed  FASB  33  just  added  another  element  of  noncomparability.  In  other  words, 

analysts  may  have  judged  the  inflation-adjusted  earnings  to  be  poorer  estimates  of  real 

economic  earnings  than  the  original  unadjusted  figures. 

In 1987,  after  a  lengthy  evaluation  of  the  effects  of FASB  33,  the  FASB  decided  to 

discontinue  it.  Today,  analysts  interested  in  adjusting  reported  financial  statements  for 

inflation  are  on  their  own. 

INTERNATIONAL 

ACCOUNTING 

CONVENTIONS 

INFLATION 

ACCOUNTING 

13.7 VALUE  INVESTING:  THE  GRAHAM  TECHNIQUE 

No presentation  of  fundamental  security  analysis  would  be  complete  without  a  discussion 

of the  ideas  of  Benjamin  Graham,  the  greatest  of  the  investment  "gurus."  Until  the 

evolution  of  modern  portfolio  theory  in  the  latter  half  of  this  century,  Graham  was  the 

single  most  important  thinker,  writer,  and teacher  in  the field  of  investment  analysis.  His 

influence  on  investment  professionals  remains  very  strong. 
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Graham's  magnum  opus  is  Security  Analysis,  written  with  Columbia  Professor  David 

Dodd in  1934.  Its  message  is  similar  to  the  ideas  presented  in  this  chapter.  Graham 

believed  careful  analysis  of  a  firm's  financial  statements  could  turn  up  bargain  stocks. 

Over  the  years,  he  developed  many  different  rules  for  determining  the  most  important 

financial  ratios  and  the  critical  values  for  judging  a  stock  to  be  undervalued.  Through 

many editions,  his  book  has  had  a  profound  influence  on  investment  professionals.  It has 

been so  influential  and  successful,  in  fact,  that  widespread  adoption  of  Graham's 

techniques  has  led  to  elimination  of  the  very  bargains  they  are  designed  to  identify. 

In a  1976  seminar  Graham  said:3 

I am  no  longer  an  advocate  of  elaborate  techniques  of  security  analysis  in  order  to  find 

superior  value  opportunities.  This  was  a  rewarding  activity,  say,  forty  years  ago,  when  our 

textbook  "Graham  and  Dodd"  was  first  published;  but  the  situation  has  changed  a  good 

deal  since  then.  In  the  old  days  any  well-trained  security  analyst  could  do  a  good  profes-

sional  job  of  selecting  undervalued  issues  through  detailed  studies;  but  in  the  light  of  the 

enormous  amount  of  research  now  being  carried  on.  I  doubt  whether  in  most  cases  such 

extensive  efforts  will  generate  sufficiently  superior  selections  to  justify  their  cost.  To  that 

very  limited  extent  I'm  on  the  side  of  the  "efficient  market"  school  of  thought  now 

generally  accepted  by  the  professors. 

Nonetheless,  in  that  same  seminar,  Graham  suggested  a  simplified  approach  to 

identify  bargain  stocks: 

My  first,  more  limited,  technique  confines  itself  to  the  purchase  of  common  stocks  at  less 

than  their  working-capital  value,  or  net  current-asset  value,  giving  no  weight  to  the  plant 

and  other  fixed  assets,  and  deducting  all  liabilities  in  full  from  the  current  assets.  We  used 

this  approach  extensively  in  managing  investment  funds,  and  over  a  thirty-odd-year  period 

we  must  have  earned  an  average  of  some  20  percent  per  year  from  this  source.  For  awhile, 

however,  after  the  mid-1950s,  this  brand  of  buying  opportunity  became  very  scarce  because 

of  the  pervasive  bull  market.  But  it  has  returned  in  quantity  since  the  1973-1974  decline.  In 

January  1976  we  counted  over  100  such  issues  in  the  Standard  &  Poor's  Slock  Guide� 

about  10  percent  of  the  total.  I  consider  it  a  foolproof  method  of  systematic  investment� 

once  again,  not  on  the  basis  of  individual  results  but  in  terms  of  the  expectable  group 

outcome. 

There  are  two  convenient  sources  of  information  for  those  interested  in  trying  out the 

Graham  technique.  Both  Standard  &  Poor's  Outlook  and  The  Value  Line  Investment 

Survey carry  lists  of  stocks  selling  below  net  working  capital  value. 

SUMMARY 

� The  primary  focus  of  the  security  analyst  should  be  the  firm's  real  economic  earnings 

rather than  its  reported  earnings.  Accounting  earnings  as  reported  in  financial  statements 

can be  a biased  estimate  of  real  economic  earnings,  although  empirical  studies  reveal that 

reported earnings  convey  considerable  information  concerning  a  firm's  prospects. 

� A  firm's  ROE  is  a  key  determinant  of  the  growth  rate  of  its  earnings.  ROE  is  affected 

profoundly  by  the  firm's  degree  of  financial  leverage.  An  increase  in  a  firm's  debt-to-

equity ratio  will raise  its  ROE  and hence  its  growth  rate  only  if  the  interest  rate  on the debt 

is less  than  the  firm's  return  on  assets. 

1 As  cited  by  John  Train  in  Money  Masters  (New  York:  Harper  &  Row.  Publishers.  Inc.,  1987). 
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It is  often  helpful  to  the  analyst  to  decompose  a  firm's  ROE  ratio  into  the  product  of 
several  accounting  ratios  and  to  analyze  their  separate  behavior  over  time  and  across 
companies  within  an  industry.  A  useful  breakdown is 

ROE = 
Net profits  Pretax  profits  EBIT  Sales  Assets 

Pretax profits  X  EBIT  Sales  Assets  Equity 

Other  accounting  ratios  that  have  a bearing on a firm's  profitability  and/or  risk  are  fixed-
asset  turnover,  inventory  turnover,  days  receivables,  and  the  current,  quick,  and  interest 
coverage  ratios. 

Two  ratios  that  make  use of the market price of the firm's  common stock  in  addition  to  its 
financial  statements  are the ratios of market-to-book value  and price-to-earnings.  Analysts 
sometimes  take  low values for these ratios as a margin of safety  or a sign that  the  stock  is  a 
bargain. 

A major  problem  in  the  use  of  data  obtained  from  a  firm's  financial  statements  is 
comparability.  Firms  have a great deal of latitude in how they choose  to  compute  various 
items  of  revenue  and  expense.  It  is, therefore,  necessary for  the security  analyst  to  adjust 
accounting  earnings  and  financial  ratios  to  a  uniform  standard  before  attempting  to 
compare  financial  results  across  firms. 

Comparability  problems  can  be  acute  in  a  period  of  inflation.  Inflation  can  create 
distortions  in  accounting  for  inventories, depreciation,  and  interest  expense. 

KKY  TERMS accounting 
earnings,  356 

acid test  ratio,  365 
asset turnover,  361 
average  collection 

period,  364 
balance  sheet,  353 
current ratio,  365 
days receivables,  364 
earnings  yield,  367 
economic  earnings,  356 

FIFO, 371 
income statement, 352 
interest coverage 

ratio, 365 
leverage ratio, 362 
LIFO, 371 

market-to-book-value 
ratio, 365 

price/earnings 
ratio, 366 

profit margin, 361 
quick ratio,  365 
return on assets,  359 
return on  equity,  358 
return on  sales,  361 
statement of  cash 

flows, 354 
times interest 

earned, 365 

PROBLEM  SETS  1.  The  Crusty  Pie  Co.,  which  specializes  in apple  turnovers,  has  a return  on  sales  higher 

than  the  industry  average,  yet  its  ROA is  the same  as  the  industry  average.  How  can 
you explain  this? 

2. The  ABC  Corporation  has  a  profit  margin  on  sales  below  the  industry  average,  yet 
its ROA  is  above  the  industry  average.  What  does  this  imply  about  its  asset 
turnover? 

3. Firm  A  and  firm  В  have  the  same  ROA,  yet  firm  A's  ROE  is  higher.  How  can  you 
explain  this? 

©(Questions  4  through  17  are  from  past  CFA  Examinations,  Level  I.) 

4. Which  of  the  following  best  explains  a  ratio  of  "net  sales  to  average  net  fixed 
assets"  that  exceeds  the  industry  average? 
a. The  firm  added  to  its  plant  and  equipment  in  the  past  few  years. 
b. The  firm  makes  less  efficient  use  of  its  assets  than  other  firms. 
c. The  firm  has  a  lot  of  old  plant  and  equipment. 
d. The  firm  uses  straight-line  depreciation. 
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S. The  rate  of  return  on  assets  is  equivalent  to: 
a. Profit  margin  X  Total  asset  turnover 
b. Profit  margin  x  Total  asset  turnover  x  Leverage  ratio/Interest  expense 
c. (Net  income  +  Interest  expense  net  of  income  tax  -I-  Minority  interest  in 

earnings)/Average  total  assets 
d. Net  income  +  Minority  interest  in  earnings 

Average total  assets 
(1) о  only 
(2) a  and  с 
(3) b  only 
(4) b  and  d 

6. The  financial  statements  for  Seattle  Manufacturing  Corporation  are  to  be  used to 
compute  the  following  ratios  for  1994  (Tables  13A  and  13B). 
a. Return  on  total  assets. 
b. Earnings  per  share  of  common  stock. 
c. Acid  test  ratio. 
d. Interest  coverage  ratio. 
e. Receivables  collection  period. 
f.  Leverage  ratio. 

TABLE  13A 

SEATTLE 

MANUFACTURING 

CORP. 

CONSOLIDATED 

BALANCE  SHEET,  AS 

OF  DECEMBER  31 

($  MILLIONS) 

Assets 
Current  assets: 

Cash 

Short-term  investment  in  commercial  paper 

Accounts  receivable 

Inventory 

Prepaid  manufacturing  expense 

Total  current  assets 

Leased  property  under  capital  leases  net  of 

accumulated  amortization 

Other 

Total  assets 

Liabilities 

Current  liabilities 

Accounts  payable 

Dividends  payable 

Current  portion  of  long-term  debt 

Current  portion  of  obligations  under  capital  leases 

Estimated  taxes  on  income 

Total  current  liabilities 

Long-term  debt 

Obligations  under  capital  leases 

Total  liabilities 

Shareholders'  equity 

Common  stock,  S10  par  value  4,000.000  shares  authorized; 

3,000.000  and  2,680.000  outstanding,  respectively 

Cumulative  preferred  stock.  Series  A  8%:  S25  par  value; 

1.000,000  authonzed;  600,000  outstanding 

Additional  paid-in  capital 

Retained  earnings 

Total  shareholders'  equity 

Total  liabilities  and  shareholders'  equity 
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TABLE  13B 

SEATTLE 

MANUFACTURING 

CORP.  INCOME 

STATEMENT,  YEARS 

ENDING  DECEMBER 

31  ($  MILLIONS) 

1993 1994 

Sales SI.  166.6 S1,207.6 

Other  income,  net 12.8 156 

Total  revenues 1,179.4 1,223.2 

Cost  of  sales S 9120 S 961.2 

Amortization  of  leased  property 43.6 48.6 

Selling  and  administrative  expense 118.4 128.8 

Interest  expense 16.2 19.8 

Total  costs  and  expenses 1,090.2 1,158.4 

Income  before  income  tax S 89.2 S 64.8 

Income  tax 19.2 10.4 

Net  income S 70.0 S 54  4 

7. The  financial  statements  for  Chicago Refrigerator  Inc. are to be used to  compute  the 

following  ratios  for  1994  (Tables  13C  and 13D). 

TABLE  13C 

CHICAGO 

REFRIGERATOR  INC. 

BALANCE  SHEET,  AS 

OF DECEMBER  31 

($ THOUSANDS) 

Assets 

Current  assets' 

Cash  S  683  S  325 

Accounts  receivable  1,490  3,599 

Inventories  1,415  2,423 

Prepaid  expenses  15  13 

Total  current  assets  3.603  6.360 

Property,  plant,  equipment,  net  1,066  1,541 

Other  123  157 

Total  assets  S4.792  S8.058 

Liabilities 

Current  liabilities 

Notes  payable  to  bank 

Current  portion  ot  long-term  debt 

Accounts  payable 

Estimated  income  tax 

Accrued  expenses 

Customer  advance  payment 

Total  current  liabilities 

Long-term  debt 

Other  liabilities 

Total  liabilities 

Shareholders'  equity 

Common  stock,  51  par  value  1.000,000  shares 

authorized;  550.000  and  829,000  outstanding, 

respectively  550  829 

Preferred  stock,  Series  A  10%:  S25  00  par 

value;  25,000  authorized;  20,000  and  18.000 

outstanding,  respectively  500  450 

Additional  paid-in  capital  450  575 

Retained  earnings  1,368  1,949 

Total  shareholders'  equity  S2.868  S3.803 

Total  liabilities  and  shareholders'  equity  S4.792  S8.058 
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TABLE  I3D 

CHICAGO 1993 1994 

REFRIGERATOR 

INC.  INCOME 

Net  sales 

Other  income,  net 

$7,570 

261 

S12.065 

345 

STATEMENT, Total  revenues 7,831 12,410 

YEARS  ENDING 

DECEMBER  31 

($  THOUSANDS) 

Cost  of  goods  sold 

General  administrative  and  marketing  expense 

Interest  expense 

Total  costs  and  expenses 

$4,850 

1,531 

22 

6,403 

$ 8,048 

2,025 

78 

10,151 

Net  income  before  tax 

Income  lax 

$1.428 

628 

$ 2.259 

994 

Net  income S 800 $ 1,265 

Q 

TABLE  13E 

ATLAS 

CORPORATION 

CONSOLIDATED 

BALANCE  SHEET,  AS 

OK DECEMBER  31 

($  MILLIONS) 

a. Quick  ratio. 

b. Return  on  assets. 

c. Return  on  common  shareholders'  equity. 

d. Earnings  per  share  of  common  stock. 

e. Profit  margin. 

/.  Times  interest  earned. 

g. Inventory  turnover. 

h. Leverage  ratio. 

8. The  financial  statements  for  Atlas  Corporation  are  to  be  used  to  compute  the 

following  ratios  for  1994  (Tables  13E  and  13F). 

1993  1994 

Assets 

Current  Assets 

Cash  S  3.1  S  3.3 

Short-term  investment  in  commercial  paper  2.9  � 

Accounts  receivable  38.5  466 

Inventory  125.6  1430 

Prepaid  manufacturing  expense  -7  :? 

Total  current  assets  S170.8  S1938 

Leased  properly  under  capital  leases  net  of  accumulated  amortization  S  90.7  S107.8 

Other  49 

Total  assets  S264.6  $306  5 

Liabilities 

Current  liabilities 

Accounts  payable  S  71.6  $  817 

Dividends  payable  6.5  60 

Current  portion  of  long-term  debt  6.0  83 

Current  portion  of  obligation  under  capital  leases  9.4  113 

Estimated  taxes  on  income  5.4  49 

Total  current  liabilities  S  98.9  S112.2 

Long-term  debt  S  43.2  S  535 

Obligations  under  capital  leases  70.4  82.9 

Total  liabilities  S212.5  S2486 

Shareholders'  equity 

Common  stock.  S10  par  value  2,000.000  shares  authorized; 

1,340,000  and  1,500,000  outstanding,  respectively  13.4  15.0 

Additional  paid-in  capital  13.2  13.5 

Retained  earnings  25.5  29  4 

Total  shareholders'  equity  52.1  57.9 

Total  liabilities  and  shareholders'  equity  S264.6  S3Q6  5 
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TABLE  13F 

ATLAS 

CORPORATION 

INCOME 

STATEMENT, 

YEARS  ENDING 

DECEMBER  31, 

($ MILLIONS) 

1993 1994 

Sales S583.3 S603.8 

Other  income,  net 6.4 2.8 

Main  revenues 589  7 606.6 

Cost  of  sales 456  0 475.6 

Amortization  of  leased  properly 21.8 24.3 

Selling  and  administrative  expense 59.2 64.4 

Interest  expense 8.1 9.9 

Total  costs  and  expenses 545.1 574.2 

Income  before  income  tax 44.6 32.4 

Income  tax 9.6 5.2 

Net  income S 35.0 S 27  2 

a. Acid-test  ratio. 

b. Inventory  turnover. 

c. Earnings  per  share. 

d. Interest  coverage. 

e. Leverage. 

9. Just  before  the  onset  of  inflation,  a firm switched from  FIFO and  LIFO.  If  nothing 

else changed,  the  inventory  turnover  for  the next  year  would  be: 

a. Higher. 

b. Lower. 

c. Unchanged. 

d. Unpredictable  from  the information given. 

10. In  an inflationary  period, the use of FIFO will make which one of the following  more 

realistic  than  the  use  of LIFO? 

a. Balance  sheet. 

b. Income  statement. 

c. Cash  flow  statement. 

d. None  of  the  above. 

11. A  company  acquires  a  machine  with  an  estimated  10-year  service  life.  If  the 

company  uses  the  Accelerated Cost  Recovery System  depreciation  method  instead 

of the  straight-line  method: 

a. Income  will  be  higher  in the  10th year. 

b. Total  depreciation  expense  for  the 10  years will  be  lower. 

c. Depreciation  expense  will  be  lower in  the first  year. 

d. Scrapping  the  machine  after  8 years will result  in  a  larger  loss. 

12. Why  might  a  firm's  ratio  of long-term debt  to  long-term  capital  be  lower  than  the 

industry  average,  but  its  ratio  of  income-before-interest-and-taxes  to  debt-interest 

charges  be  lower  than  the  industry average? 

a. The  firm  has  higher  profitability  than average. 

b. The  firm  has  more  short-term debt  than average. 

c. The  firm  has  a  high ratio  of current assets  to  current  liabilities. 

d. The  firm  has  a  high ratio  of total cash flow  to total long-term  debt. 

13. Assuming  continued  inflation,  a firm that uses LIFO will tend to  have a 

current  ratio  than a  firm using FIFO, and the difference  will tend to as 

time passes. 

a. Higher,  increase. 

b. Higher,  decrease. 
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c. Lower,  decrease. 
d. Lower,  increase. 

14. In  a  cash  flow  statement  prepared  in  accordance  with  FASB  95,  cash  flow  from 
investing  activities  excludes: 

a. Cash  paid  for  acquisitions. 
b. Cash  received  from  sale  of  fixed  assets. 
c. Inventory  increase  due  to  new  (internally  developed)  product  line. 
d. All  of  the  above. 

15. Cash  How  from  operating  activities  includes: 

a. Inventory  increases  resulting  from  acquisitions. 
h. Inventory  changes  due  to  changing  exchange  rates. 
c. Interest  paid  to  bondholders. 
d. Dividends  paid  to  stockholders. 

16. All  other  things  being  equal,  what  effect  will  the  payment  of  a  cash  dividend  have on 
the following  ratios: 

Times  Interest  Earned  Debt/Equity  Ratio 

a.  Increase  Increase 
b No  effect  Increase 
с No  effect  No  effect 
d Decrease  Decrease 

TABLE  13G 

INCOME 

STATEMENTS  AND 

BALANCE  SHEETS 

17. The  Du  Pont  formula  defines  the  net  return  on  shareholders'  equity  as  a  function  of 
the following  components: 

• Operating  margin. 

• Asset  turnover. 

• Interest  burden. 

• Financial  leverage. 

• Income  tax  rate. 

Using  only  the  data  in  Table  I3G. 
a. Calculate  each  of  the  five  components  listed  above  for  1990  and  1994.  and 

calculate  the  return  on  equity  (ROE)  for  1990  and  1994.  using  all  of  the  five 
components. 

b. Briefly  discuss  the  impact  of  the  changes  in  asset  turnover  and  financial  leverage 
on the  chance  in  ROE  from  1990  to  1994. 

1990 1994 

Income  statement  data 
Revenues S542 S979 

Operating  income 38 76 

Depreciation  and  amortization 3 p 

Interest  expense 3 0 

Pretax  income 32 67 

Income  taxes 13 37 

Net  income  after  tax 19 30 

Balance  sheet  data 
Fixed  assets S 41 S 70 

Total  assets 245 291 

Working  capital 123 157 

Total  debt 16 0 

Total  shareholders'  equity 159 220 
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A 
MB-E 

A 
MB-E 

18. Use  MarketBase-E  to  find  the  profit  margin, or  return on  sales  and  the  asset  turn-
over  of  several  non-financial  industry  groups,  e.g..  Home  Furniture  &  Furnishing 
(SIC  =  571)  and  Grocery  Stores  (SIC  =  541).  What  seems  to  be  the  relationship 
between  return  on  sales  and turnover? Is  this result expected  or  unexpected?  Why? 

19. Examine  the  Grocery  Stores  Industry using  MarketBase-E.  Compare  the  return  on 
assets  of  several  firms in that industry to the industry average.  Why does  the  firm  do 
better  or  worse  than  the  industry  average?  Use  the  Dupont  formula  to  guide  your 
analysis.  Compare  the debt ratios, asset turnover, and return on sales  of your  firms  to 
the industry  average. 

SOLUTIONS  TO  1.  A  debt/equity  ratio of 1  implies that Mordett will have S50 million of debt and S50 million 
CONCEPT  of  equity.  Interest expense will be  .09  X  S50  million, or S4.5 million per year. Mordett's 
CHECKS  net  profits  and  ROE  over  the business cycle will therefore be 

Nodett Mordett 

Scenario EBIT Net  Prolits ROE Net  Profits" ROEb 

Bad  year S 5M S3  million 3% S.3  million .6% 
Normal  year 10M 6 6 3.3 6.6 
Good  year 15M 9 9 6.3 126 

• Mordett's  after-tax prolits are given by .6(ЕВ1Т—S4.5  million) 
b Mordett's  equity is only S50  million. 

RATIO  DECOMPOSITION  ANALYSIS  FOR  MORDETT  CORPORATION 

(1) (2) (3) № (S) (6) 

Net Combined 
Profit Pretax EBIT Sales Leverage 

Pretax Profit Sales Assets Assets Factor 
ROE Profit EBIT (ROS) (ATO) Equity (2)  X  (5) 

a. Bad year 

Nodett .030 .6 1.000 .0625 .800 1 000 1.000 
Somdett .018 .6 .360 .0625 .800 1.667 .600 
Mordett .006 .6 .110 .0625 .800 2.000 .200 

b. Normal year 

Nodett .060 .6 1 000 .100 1.000 1.000 1.000 
Somdett .068 .6 680 .100 1.000 1 667 1.134 
Mordett .066 .6 .550 .100 1.000 2.000 1.100 

c. Good year 

Nodett .090 .6 1.000 125 1 200 1 000 1.000 
Somdett .118 .6 787 .125 1.200 1.667 1.311 
Mordett .126 .6 .700 .125 1 200 2.000 1.400 

3. GI's  ROE  in  19X3  was 3.03%. computed as  follows 

$5,285 
ROE = 

.51$ 171.843 +  SI  77.128) 

S2I 

= .303.  or 3.03% 

Its P/E  ratio  was  4 = 
S5.285 

and its  P/B  ratio  was .12 
S21 
SI 77 

It's  earnings  yield was  25% compared with an industry average of 12.5%. 
Note that  in  our calculations the earnings yield will not equal ROE/1/УЙ) because we 

have computed  ROE  with average shareholders' equity in the denominator and P/B  with 
end-of-year  shareholders'  equity in the denominator. 
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4.  IBX  RATIO  ANALYSIS 

(1) 

Net 

Profit 

(2) 

Pretax 

(3) 

EBIT 

(4) 

Sales 

(5) (6) 

Com-

bined 

Leverage 

(7) 

Pretax Profit Sales Assets Assets Factor ROA 

Year ROE Profit EBIT (ROS) (ATO) Equity (2)  X  (5) (3)  X  (4) 

1994 11.4% 616 .796 7.75% 1.375 2.175 1.731 1065% 

1991 10.2% .636 .932 8.88% 1.311 1.474 1.374 11.65% 

ROE went  up  despite  a  decline  in  operating  margin  and  a  decline  in  the  tax burden 

ratio because  of  increased  leverage  and  turnover.  N  >K that  ROA  declined  from 

11.65% in  1991  to  10.65%. in 1994. 

5. LIFO  accounting  results  in  lower  reported  earnings  than  does  FIFO.  Fewer  assets to 

depreciate results  in lower reported earnings  because  there  is  less  bias  associated with the 

use of  historic  cost.  More  debt  results  in  lower  reported  earnings  because  the  inflation 

premium in  the  interest  rate  is  treated  as  part  of  interest. 



TECHNICAL  ANALYSIS 

AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

� Use  the  Dow  theory  to  identify  situations  that  technicians  would  characterize 

as buy  or  sell  opportunities. 

� Use  indicators  such  as  volume,  put/call  ratios,  breadth,  short  interest,  or  confi-

dence  indexes  to  measure  the  "technical  condition"  of  the  market. 

� Explain  why  most  of  technical  analysis  is  at  odds  with  an  efficiently  function-

ing  stock  market. 

In  the  three  previous  chapters,  we  examined  fundamental  analysis  of  equity,  considering 

how  the  general  macroeconomic  environment  and  the  specific  prospects  of  the  firm  or 

industry  might  affect  the present  value  of the dividend  stream  the  firm  can  be  expected  to 

generate.  In  this  chapter,  we  examine  technical  analysis.  Technical  analysis  focuses  more 

on past  price  movements  of  a  company  than  on the  underlying  fundamental  determinants 

of future  profitability.  Technicians  believe  the  past  price  and  volume  data  signal  future 

price  movements. 

Such  a  view  is  diametrically  opposed  to  that of the  efficient  market  hypothesis,  which 

holds  that  all  historical  data  must  be  reflected  in  stock  prices  already.  As  we  lay  out  the 

basics  of  technical  analysis  in  this  chapter,  we  will  point  out  the  contradiction  between 

the  assumptions  on  which  these  strategies  are  based  and  the  notion  of  well-functioning 

capital  markets  with  rational  and  informed  traders. 

14.1  TECHNICAL  ANALYSIS 

Technical  analysis  is  in  most  instances  an  attempt  to  exploit  recurring  and  predictable 

patterns  in  stock  prices  to  generate  abnormal  trading  profits.  Technicians  do  not  neces-

sarily  deny  the  value  of  fundamental  information,  such as  we have  discussed  in  the  three 

past  chapters.  Many  technical  analysts  believe  stock  prices  eventually  "close  in  on" 

383 
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their  fundamental  values.  Technicians  believe,  nevertheless,  that  shifts  in  market  funda-

mentals  can  be  discerned  before  the  impact  of  those  shifts  is  fully  reflected  in  prices.  As 

the market  adjusts  to  a  new  equilibrium,  astute  traders  can  exploit  these  price  trends. 

Technicians  also  believe  that  market  fundamentals  can  be  perturbed  by  irrational 

factors.  More  or  less  random  fluctuations  in  price  will  accompany  any  underlying  trend. 

If these  fluctuations  dissipate  slowly,  they  can  be  taken  advantage  of  for  abnormal 

profits. 

These  presumptions,  of  course,  clash  head-on  with  those  of  the  efficient  market 

hypothesis  (EMH)  and  with  the  logic  of  well-functioning  capital  markets.  According  to 

the EMH,  a  shift  in  market  fundamentals  should  be  reflected  in  prices  immediately. 

According  to  technicians,  though,  that  shift  will  lead  to  a  gradual  price  change  that  can be 

recognized  as  a  trend.  Such  easily  exploited  trends  in  stock  market  prices  would  be 

damning  evidence  against  the  EMH,  as  they  would  indicate  profit  opportunities  that 

market  participants  had  left  unexploited. 

A more  subtle  version  of  technical  analysis  holds  that  there  are  patterns  in  stock  prices 

that can  be  exploited,  but  that  once  investors  identify  and  attempt  to  profit  from  these 

patterns,  their  trading  activity  affects  prices,  thereby  altering  price  patterns.  This  means 

the patterns  that  characterize  market  prices  will  be  constantly  evolving,  and  only  the best 

analysts  who  can  identify  new  patterns  earliest  will  be  rewarded.  We  call  this 

phenomenon  self-destructing  patterns  and  explore  it  further  later  in  the  chapter. 

The notion  of  evolving  patterns  is  consistent  with  almost  but  not-quite  efficient 

markets.  It  allows  for  the  possibility  of  temporarily  unexploited  profit  opportunities,  but 

it also  views  market  participants  as  aggressively  exploiting  those  opportunities  once  they 

are uncovered.  The  market  is  continually  groping  toward  full  efficiency,  but  it  is  never 

quite  there. 

This  is  in  some  ways  an  appealing  middle  position  in  the  ongoing  debate  between 

technicians  and  proponents  of  the  EMH.  Ultimately,  however,  it  is  an  untestable  hypoth-

esis.  Technicians  will  always  be  able  to  identify  trading  rules  that  would  have  worked  in 

the past  but  need  not  work  any  longer.  Is  this  evidence  of  a  once  viable  trading  rule  that 

has now  been  eliminated  by  competition?  Perhaps.  But  it  is  far  more  likely  the  trading 

rule could  have  been  identified  only  after  the  fact. 

Until  technicians  can  prove  rigorous  evidence  that  their  trading  rules  provide  consis-

tent trading  profits,  we  must  doubt  the  viability  of  those  rules.  As  you  saw  in  the  chapter 

on the  efficient  market  hypothesis,  the  evidence  on  the  performance  of  professionally 

managed  funds  does  not  support  the  efficacy  of  technical  analysis. 

14.2  CHARTING 

Technical  analysts  are  sometimes  called  chartists  because  they  study  records  or  charts of 

past stock  prices  and  trading  volume,  hoping  to  find  patterns  they  can  exploit  to  make a 

profit.  In  this  section,  we  examine  several  specific  charting  strategies. 

The Dow  theory,  named  after  its  creator  Charles  Dow  (who  established  the  Wall  Street 

Journal), is  the  grandfather  of  most  technical  analysis.  While  most  technicians  today 

would  view  the  theory'  as  somewhat  dated,  the  approach  of  many  more  statistically 

sophisticated  methods  are  essentially  variants  of  Dow's  approach.  The  aim  of  the  Dow 

theory' is  to  identify  long-term  trends  in  stock  market  prices.  The  two  indicators  used  are 

the Dow  Jones  Industrial  Average  (DJIA)  and  the  Dow  Jones  Transportation  Average 

(DJTA).  The  DJIA  is  the  key  indicator  of  underlying  trends,  while  the  DJTA  usually 

serves  as  a  check  to  confirm  or  reject  that  signal. 

THE  Dow 

THEORY 

Dow  theory 

A technique  that 

attempts  to  discern  long-

and  short-term  trends  tn 

stock  market  prices. 
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FIGURE  14.1 

DOW  THEORY 

TRENDS. 

From Melanie F. Bowman  and 
Thorn Наше. "Dow  Theoiy." 
Technical Analysis  ol  Stocks 

ana Commodities.  September 
1990, p 690 

Trends 

I Primary  trend  1 

The  primary  trend  is  typically  measured  in  years  and  the  intermediate  trend  is  measured  in  weeks  to  months, 
while  the  minor  trend  will  last  from  days  to  weeks. 

FIGURE  14.2 

Dow  JONES 

INDUSTRIAL 

AVERAGE  IN  1988. 

From Melanie F Bowman  and 
Thorn Hartle. 'Dow  Theory," 
Technical Analysis  ot  Stocks 

and Commodities,  September 
1990. p. 690. 

During  1988  the  DJIA  was  bullish  as  points  B,  D  and  F  and  points  А,  С  and  E  were  a  series  of  higher  highs  and 
higher  lows,  respectively. 

The  Dow  theory  posits  three  forces  simultaneously  affecting  stock  prices: 

1. The  primary  trend  is  the  long-term  movement  of  prices,  lasting  from  several 
months  to  several  years. 

2. Secondary  or  intermediate  trends  are  caused  by  short-term  deviations  of  prices 
from  the  underlying  trend  line.  These  deviations  are  eliminated  via  corrections 

when  prices  revert  back  to  trend  values. 

3. Tertiary  or  minor  trends  are  daily  fluctuations  of  little  importance. 

Figure  14.1  represents  these  three  components  of  stock  price  movements.  In  this 
figure,  the  primary  trend  is  upward,  but  intermediate  trends  result  in  short-lived  market 
declines  lasting  a  few  weeks.  The  intraday  minor  trends  have  no  long-run  impact  on 
price. 

Figure  14.2  depicts  the  course  of the  DJIA during  1988.  The primary  trend  is  upward, 
as evidenced  by  the  fact  that  each  market  peak  is  higher  than  the  previous  peak  (point  F 
versus  D  versus  B).  Similarly,  each  low  is  higher  than  the  previous  low  (E  versus  С 
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FIGURE 14.3 
Dow  THEORY 

SIGNALS. 

From Melanie F Bowman  and 
Thorn Hartle, ' Dow Theory. 
Technical Analysis  ol  Stocks 

and Commodities.  September 
1990. p  690 

A simulated  example  of  confirmation  and  non-confirmation  by  the  DJIA  and  the  DJTA. 

support  level 

A price  level  below 

which  it  is  supposedly 

unlikely  for  a  slock  or 

stock  index  to  fall. 

resistance  level 

A price  level  above 

which  it  is  supposedly 

unlikely  for  a  stock  or 

stock  index  to  rise. 

/ I  CONCEPT 

I CHECK 

versus A). This pattern  of upward-moving  "tops"  and  "bottoms"  is  one  of the key ways 
to identify  the  underlying  primary  trend.  Notice  in  Figure  14.2  that,  despite  the  upward 
primary trend.  intermediate  trends  still  can  lead  to  short  periods  of  declining  prices 
(points В  through  C.  or  D  through  E). 

The Dow  theory  incorporates  notions  of  support  and  resistance  levels  in  stock prices. 
A support  level  is  a  value  below  which  the  market  is  relatively  unlikely  to  fall.  A 
resistance  level  is a value above  which  it  is difficult  to rise.  Support  and  resistance  levels 
are determined  by  the  recent  history  of  prices.  In  Figure  14.3.  the  price  at  point  С would 
be viewed  as  a  resistance  level  because  the  recent  intermediate-trend  high  price  was 
unable to  rise  above  C.  Hence,  piercing  the  resistance  point  is  a  bullish  signal.  The fact 
that the  transportation  index  also  pierces  its  resistance  level  at  point  D  confirms  the bull 
market signal. 

Technicians  see resistance  and support  levels  as  resulting  from  common  psychological 
investor traits.  Consider,  for  example,  stock  XYZ.  which  traded  for  several  months at a 
price of $72  and then  declined  to  S65. If the  stock  eventually  begins  to  increase  in price, 
$72 is a natural resistance  level  because  the  many  investors  who  bought  originally  at S72 
will be  eager  to  sell  their  shares  as  soon  as  they  can  break  even  on  their  investment. 
Whenever prices  near  $72,  a  wave  of  selling  pressure  would  develop.  Such  activity 
imparts to  the  market  a  type  of  "memory"  that  allows  past  price  history  to  influence 
current stock  prospects. 

1. Describe  how technicians  might  explain  support  levels. 

At point G.  the DJIA  fails  to move  to  a higher  high  when  the  DJTA  reaches  a higher 
high at point H.  This contradictory  signal,  called  a  nonconfimation, is  a warning  sign. At 
points I and J. both indexes  fall  below the  low points  of  the  previous  trading  range,  which 
is taken as  a  signal  of  the  end  of  the  primary  bull  market. 

In evaluating  the  Dow  theory,  don't  forget  the  lessons  of  the  efficient  market 
hypothesis. The  Dow theory  is  based  on  a  notion  of  predictably  recurring  price  patterns. 

В New  low 

Dow  confirmation  simulation 

Failed  to 
confirm 
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J 
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Transportation 
Average 

Dow  Jones  Industrial  Averages 

New  High 
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a new  low 
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Yet  the  EMH  holds  that  if  any  pattern  is  exploitable,  many  investors  would  attempt  to 

profit  from  such  predictability,  which  would  ultimately  move  stock  prices  and  cause  the 

trading  strategy  to  self-destruct.  While  Figure  14.2  certainly  appears  to  describe  a  classic 

upward  primary  trend,  one  always  must  wonder  whether  we  can see  that  trend  only  after 

the  fact.  Recognizing  patterns  as  they  emerge  is  far  more  difficult. 

Recent  variations  on  the  Dow  theory  are  the  Elliott  wave  theory  and  the  theory  of 

Kondratieff  waves.  Like  the  Dow  theory,  the  idea  behind  Elliott  waves  is  that  stock 

prices  can  be  described  by  a  set  of  wave  patterns.  Long-term  and  short-term  wave  cycles 

are  superimposed  and  result  in  a  complicated  pattern  of  price  movements,  but  by 

interpreting  the  cycles,  one  can,  according  to  the  theory,  predict  broad  movements. 

Similarly,  Kondratieff  waves  are  named  after  a Russian  economist  who  asserted  that  the 

macroeconomy  (and  therefore  the  stock  market)  moves  in  broad  waves  lasting  between 

48 and  60  years.  The  Kondratieff  waves  are therefore  analogous  to  Dow's  primary  trend, 

although  of  far  longer  duration.  Kondratieff  s assertion  is  hard  to  evaluate  empirically, 

however,  because  cycles  that  last  about  50  years  provide  only  two  full  data  points  per 

century,  which  is  hardly  enough  data  to  test  the  predictive  power  of  the  theory. 

OTHER  CHARTING  The  Dow  theory  posits  a  particular,  and  fairly  simple,  type  of  pattern  in  stock  market 

TECHNIQUES  prices:  long-lasting  trends  with  short-run  deviations  around  those  trends.  Not  sur-

prisingly,  several  more  involved  patterns  have  been  identified  in  stock  market  prices. 

Figure  14.4  illustrates  several  of  these  patterns.  If  stock  prices  actually  follow  any  of 

these  patterns,  profit  opportunities  would  result.  The  patterns  are  reasonably  straightlor-

ward  to  discern,  meaning  future  prices  could  be  extrapolated  from  current  prices. 

A variant  on  pure  trend  analysis  is  the  point anil  figure  chart  depicted  in  Figure  14.5. 

This  figure  has  no  time  dimension.  It  simply  traces  significant  upward  or  downward 

moves  in  stock  prices  without  regard  to  their  liming.  The  data  for  Figure  14.5  come  from 

Table  14.1. 

TABLE  14.1 

STOCK  PRICE 

HISTORY 

Date Price Date Price 

January  2 40 Feoruary  1 40-
January  3 40-1/2 February  2 41 
January  4 41 February  5 40-1/2 
January  5 42» February  6 42* 
January  8 41-1/2 February  7 45* 
January  9 42-1/2 February  8 44-1/2 
January  10 43 February  9 46" 
January  11 43-3/4 February  12 47 
January  12 44* February  13 48* 
January  15 45 February  14 47-1/2 
January  16 44 February  15 46t 
January  17 41-1/21 February  16 45 
January  18 41 February  19 44* 
January  19 40* February  20 42* 
January  22 39 February  21 41 
January  23 39-1/2 February  22 40* 
January  24 39-3/4 February  23 41 
January  25 38* February  26 40-1/2 
January  26 35* February  27 38* 
January  29 36t February  28 39 

January  30 37 March  1 36* 

January  31 39* Marcb  2 34* 
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FIGURE  14.4 

CHART 

REPRESENTATION  OF 

MARKET  BOTTOMS 

AND  TOPS 

From liv/m Shishko.  "Tech-
niques of Forecasting 
Commodity Prices."  Commod-

ity Yearbook  (New  York 
Commodity Research  Bureau. 
19651.  0  4. 

Suppose,  as  in Table  14.1,  that  a  stock's  price  is  currently  S40.  If  the  price  rises  by at 
least 52,  you  put  an  X  in  the  first  column  at  S42  in  Figure  14.5.  Another  increase  of at 
least $2  calls  for  placement  of  another  X  in the  first  column,  this  time  at  the  S44 level. If 
the stock  then  falls  by at  least  S2,  you start  a  new  column  and  put  an  О  next  to  S42. Each 
subsequent  S2  price  fall  results  in  another  О  in  the  second  column.  When  prices  reverse 
yet again  and  head  upward,  you  begin  the  third  column  with  an  X  denoting  each 
consecutive  S2  price  increase. 

The single  asterisks  in Table  14.1  mark  an  event  resulting  in  the  placement  of  a new X 
or О  in  the  chart.  The  daggers  denote  price  movements  that  result  in  the  start  of  a  new 
column of  Xs  or  Os. 
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FIGURE  14.5 

POINT  AND  FIGURE 

CHART  FOR  TABLE 

14.1 
X 

X о 

X X О 

X о X о 

0 X о 

о X О 

О X о 

О 

FIGURE  14.6 

POINT  AND  FIGURE 

CHART  WITH  SELL 
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Congestion  areas  Buy 
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\ 
ч X 0 0 
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48 X 0 0 X 0 X 0 X X 0 X 0 X 0 X 
46 X 0 X 0 X 0 X 0 0 X п X п X 
44 

0 X X 0 0 0 X 0 0 

42 
0 X 0 X X 0 

40 / 0 X 0 X 0 X 
38 / 0 0 X 0 
36 1 0 
34 / 
32 / 
30 / 
28 

J-
Sell 

Sell  signals  are  generated  when  the  stock  price  penetrates  previous  lows,  and  buy 
signals  occur  when  previous  high  prices  are penetrated.  A  congestion area  is  a horizontal 
band  of  Xs  and  Os  created  by  several  price  reversals.  These  three  regions  are  indicated  in 
Figure  14.6. 

One  can  devise  point  and  figure  charts  using  price  increments  other  than  $2.  but  it  is 
customary  in  setting  up  a  chart  to  require  reasonably  substantial  price  changes  before 
marking  pluses  or  minuses. 
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/ I  CONCEPT  2.  Draw  a  point  and  figure  chart  using  the  history  in  Table  14.1  with  price  increments 
I CHECK  of  S3. 

A WARNING  The  search  for  patterns  in  stock  market  prices  is  nearly  irresistible,  and  the  ability  of the 
human eye  to  discern  apparent  patterns  is  remarkable.  Unfortunately,  it  is  possible to 
perceive  patterns  that  really  don't  exist.  Consider  Figure  14.7,  which  presents  simulated 
and actual  values  of  the  Dow  Jones  Industrial  Average  during  1956  taken  from  a famous 
study by  Harry  Roberts  (1959).  In  Figure  14.7B,  it  appears  as  though  the  market  presents 
a classic  head-and-shoulders  pattern  where  the  middle  hump  (the  head)  is  flanked  by two 
shoulders.  When  the  price  index  "pierces  the  right  shoulder"—a  technical  trigger 
point—it  is  believed  to  be  heading  lower,  and  it  is  time  to  sell  your  stocks.  Figure  14.7A 
also looks  like  a  "typical"  stock  market  pattern. 

Can you tell  which  of  the  two  graphs  is  constructed  from  the  real  value  of  the  Dow and 
which from  the  simulated  data?  Figure  14.7A  is  based  on  the  real  data.  The  graph  in В 
was generated  using  "returns"  created  by  a  random  number  generator.  These  returns by 

construction were  patternless.  but  the  simulated  price  path  that  is  plotted  appears  to 
follow  a  pattern  much  like  that  of  A. 

Figure  14.8  shows  the  weekly  price  changes  behind  the  two  panels  in  Figure  14.7. 
Here the  randomness  in  both  series—the  stock  price  as  well  as  the  simulated  sequence-
is obvious. 

A problem  related  to  the  tendency  to  perceive  patterns  where  they  don't  exist  is  data 
mining.  After  the  fact,  you  can  always  find  patterns  and  trading  rules  that  would  have 
generated  enormous  profits.  If you  test  enough  rules,  some  will  have  worked  in  the past. 
Unfortunately,  picking  a  theory  that  would  have  worked  after  the  fact  carries  no 
guarantee  of  future  success. 

In this  regard,  consider  a  curious  investment  rule  that  has  worked  with  uncanny 
precision  since  1967.  In  years  that  an  original  National  Football  League  team  wins  the 
Superbowl  (played  in  January),  bet  on  the  stock  market  rising  for  the  rest  of  the  year. In 
years  that  a  team  from  the  American  Football  Conference  that  was  not  originally  an NFL 
team wins,  bet  on  a  market  decline. 

FIGURE  14.7  ACTUAL  AND  SIMULATED  LEVELS  FOR  STOCK  MARKET  PRICES  OF  52  WEEKS. 

Prom Harry Roberts, "Stock  Market "Patterns and  Financial Analysis  Methodological  Suggestions."  Journal  ot  Finance,  March  1959.  pp.  5-6. 
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Changes  from  Friday  to  Friday  (closing)  January  6.1956�December  28,1956.  Dow  Jones  Industrial  Average 
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From Harry Roberts. "Stock Market "Patterns' and Financial Analysis Methodological Suggestions." Journal  ol  Finance.  March  1959. pp 5-6 

Between  1967  and  1992,  the NYSE  index  rose  in the year  following  the  Superbowl  17 

of the  19  times  that  an  NFC  or  original  NFL  team  won.  The  market  fell  in  six  out  of 

seven  years  that  an  AFC  team  won.  Despite  the  overwhelming  past  success  of  this  rule, 

would  you  use  it  to  invest  your  money?  We  suspect  not. 

In evaluating  trading  rules,  you  should  always  ask  whether  the  rule  would  have 

seemed  reasonable  before  you  looked  at  the data.  If not,  you might  be  buying  into  the  one 

arbitrary  rule  among  many  that  happened  to  have worked  in  the recent  past.  The  hard  but 

crucial  question  is  whether  there  is  reason to  believe  that  what  worked  in  the  past  should 

continue  to  work  in  the  future. 

14.3  TECHNICAL  INDICATORS 

Technical  analysts  use  technical  indicators  besides  charts  to  assess  prospects  for  market 

declines  or  advances.  We  will  examine  some  popular  indicators  in  this  section.  The 

nearby  box  discusses  these  and  some  other  indicators  as  well. 

MARKET  VOLUME  Market  volume  is  sometimes  used  to  measure  the  strength  of  a  market  rise  or  fall. 

Increased  investor  participation  in  a  market  advance  or  retreat  is  viewed  as  a  measure  of 

the  significance  of  the  movement.  Technicians  consider  market  advances  to  be  a  more 

favorable  omen  of  continued  price  increases  when  they  are  associated  with  increased 

trading  volume.  Similarly,  market  reversals  are  considered  more  bearish  when  associated 

with  higher  volume.  The  trin  statistic  is  the ratio  of the  number  of advancing  to  declining 

issues  divided  by  the  ratio  of  volume  in  advancing  versus  declining  issues. 

_ Number  advancing/Number  declining 

Volume  advancing/Volume  declining 

This  expression  can  be  rearranged  as 

^ _  Volume  declining/Number  declining 

Volume  advancing/Number  advancing 

Therefore,  trin  is  the  ratio  of  average  volume  in  declining  issues  to  average  volume  in 

advancing  issues.  Ratios  above  1.0  are  considered  bearish  because  the  falling  stocks 
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IS THERE  SAFETY  IN  NUMBERS?  TECHNICAL  ANALYSTS  SAY  SO 

Partly sunny  for  the  next  two  to  three  months,  with  a 

warming trend  in  the  cyclical-stock  area.  Probable  mar-

ket squalls  developing  before  the  election. 

II" stock-market  technical  analysts  spoke  like  weather 

forecasters,  that's  what  many  of  them  would  say. 

Technical  analysts  view  the  stock  market  differently 

than  most  investors  do.  Most  people  try  to  be  fundamen-

tal  analysts:  They  buy  or  avoid  stocks  based  on  corporate 

earnings,  dividends,  interest  rates,  the  outlook  for  the 

economy,  and  the  like. 

Technical  analysts,  also  known  as  technicians  or 

chartists,  take  their  cues  from  the  stock  market  itself. 

They  delve  into  price  trends,  trading  volume,  and  stock-

chart  patterns. 

Among  the  tools  used  by  technicians  arc  the  advance-

decline  line,  new  highs  and  lows,  volume,  momentum, 

and  confirmation  theory.  Here's  a  quick  look  at  the  state 

of  these  indicators. 

ADVANCE-DECLINE  LINE 

Every  day,  newspapers  print  the  number  of  New  York 

Stock  Exchange  issues  that  advanced,  and  the  number 

that  fell.  The  advance-decline  line  is  a  running  total  that 

tracks  the  balance  between  gainers  and  losers.  Here's 

how  it  works. 

The  analyst  arbitrarily  picks  a  starting  point,  and  calls 

that  zero.  (In  the  accompanying  table,  the  starting  point 

is Aug.  21,  1987.)  Daily  or  weekly,  the  analyst  subtracts 

the  number  of  declining  stocks  from  the  number  of 

advancing  stocks  to  get  a  net  figure.  So.  if  in  the  first 

week  advancers  outnumber  decliners  920  to  6X0,  the  first 

point  on  the  chart  would  be  at  240.  If  decliners  outnum-

ber  advancers  by  100  in  the  second  week,  the  advance-

decline  line  would  dip  to  140. 

NEW  HIGHS  AND  LOWS 

When  a  large  number  of  stocks  each  day  hit  52-week 

highs,  that's  supposed  to  be  a  bullish  sign.  If  the  Dow 

Jones  industrials  are  rising,  yet  there  are  few  new  highs, 

technicians  worry. 

VOLUME 

Technicians  generally  regard  high  trading  volume  on  the 

New  York  Stock  Exchange  as  a  bullish  signal.  Betleryet. 

most  of  them  believe,  is  heavy  volume  in  a  stock  (or 

index)  combined  with  rising  prices. 

MOMENTUM 

Technicians  often  believe  in  a  sort  of  Newtonian  law:  A 

stock  (or  marketi  in  motion  tends  to  remain  in  motion  in 

the  same  direction,  unless  acted  upon  by  an  outside 

force.  Hence,  the  Wall  Street  saying,  "Don't  fight  the 

tape." 

CONFIRMATION  THEORY 

Technicians  want  to  see  various  market  averages  all 

hitting  new  highs  together,  "confirming"  one  another,  in 

market  lingo.  Today,  broad  market  measures  such  as  the 

Nasdaq  composite  index  of  over-the-counter  stocks  are 

sagging.  "We've  had  two  months  of  divergence 

already."  says  Jack  Solomon  [technical  analyst  for  Bear 

Stearns],  He  says  such  divergences  almost  always  end 

badly:  The  broad  list  doesn't  rise  in  price  to  join  the  Dow 

Jones  industrials:  rather,  the  industrials  usually  fall  to 

join  the  broad  mass  of  stocks. 

John  R.  Dorfman.  "Is  There  Safety  in  Numbers?  Technical 
Analysis  Say  So."  The  Wall  Street  Journal.  May  I.  1992. 
pp.  C1-C2.  Reprinted  b\  permission  of  the  Wall  Street  journal 
© 1992  Dow  Jones  &  Company.  Inc.  All  Rights  Reserved 
Worldu  ide. 

THE  ADVANCE-DECLINE  LINE 

A favorite  tool  of  technical  analysts,  the  advance-

decline  line  is  a  cumulative  tally  of  the  number  of 

advancing  stocks  (in  this  case,  weekly  on  the  New 

York  Stock  Exchange)  minus  declining  ones. 

Some  market  watchers  worry  that  the  downward 

blip  since  February  could  be  a  sign  of  weakness 

ahead. 
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FIGURE  14.9 

MARKET  DIARY. 

From 7T»e Wall Street  Journal, 

October 18. 1990 Reprinted 

by permission of THE  WALL 

STREET JOURNAL,  ©  1990 

Dow Jones & Company.  Inc. 

All Bights Reserved 

Worldwide. 

DIARIES 

NYSE THU WED WK  AGO 

Issues  traded 2.7S2 2,811 2,810 

Advances 1,370 1,268 752 

Declines 761 956 1,532 

Unchanged 651 587 526 

New  highs 32 19 4 

New  lows 55 79 481 

zAdv  vol  (000) 171,219 149,166 150,531 

zDecl  vol  (0001 82,297 122,613 204,509 

zTotal  vol  1000) 267,731 300,789 398.826 

Closing  tick' +507 +76 + 135 

Closing  Arms'  (trin)  .87 1.09 .67 

zBlock  trades 6,505 6,770 8,757 

PUT/CALL  RATIO 

put/call  ratio 

Ratio  of  put  options  to 

call  options  outstanding 

on  a  stock. 

MOVING 

AVERAGES 

would  then  have  higher  average  volume  than  the advancing  stocks,  indicating  net  selling 

pressure.  The  Wall  Street  Journal  reports  trin every day in  the market  diary  section,  as  in 

Figure  14.9. 

Note,  however,  that  for  every buyer,  there  must be a seller  of stock.  Rising  volume  in  a 

rising  market  should  not  necessarily  indicate  a  larger  imbalance  of  buyers  versus  sellers. 

For  example,  a  trin  statistic  above  1.0.  which is  considered  bearish,  could  equally  well  be 

interpreted  as  indicating  that  there  is  more  buying  activity  in  declining  issues. 

Call  options  give  investors  the  right  to  buy  a  stock  at  a  fixed  "exercise"  price  and 

therefore  are  a  way  of  betting  on stock  price  increases.  Put  options  give  the  right  to  sell  a 

stock  at  a  fixed  price  and  therefore  are  a  way  of  betting  on  stock  price  decreases.  The 

ratio  of  outstanding  put  options  to  outstanding  call  options  is  called  the  put/call  ratio. 

Typically,  the  put/call  ratio  hovers  around  65%.  Because  put  options  do  well  in  falling 

markets  while  call  options  do  well  in  rising  markets,  deviations  of  the  ratio  from 

historical  norms  are  considered  to  be  a  signal  of  market  sentiment  and  therefore 

predictive  of  market  movements. 

Interestingly,  however,  a  change  in  the  ratio  can  be  given  a  bullish  or  a  bearish 

interpretation.  Many  technicians  see  an  increase  in  the  ratio  as  bearish,  as  it  indicates 

growing  interest  in  put  options  as  a hedge against  market  declines.  Thus,  a  rising  ratio  is 

taken  as  a  sign  of  broad  investor  pessimism  and  a  coming  market  decline.  Contrarian 

investors,  however,  believe  that  a  good  time  to  buy  is  when  the  rest  of  the  market  is 

bearish  because  stock  prices  are  then  unduly  depressed.  Therefore,  they  would  take  an 

increase  in  the  put/call  ratio  as  a  signal  of  a  buy opportunity. 

The  moving  average  of  a  stock  index  is  the  average  level  of  the  index  over  a  given 

interval  of  time.  For  example,  a  52-week  moving  average  tracks  the  average  index  value 

over  the  most  recent  52  weeks.  Each  week,  the  moving  average  is  recomputed  by 

dropping  the  oldest  observation  and  adding  the latest.  After  a period  in  which  prices  have 

generally  been  falling,  the  moving  average  will  be  above  the  current  price  (because  the 

moving  average  "averages  in"  the  older  and  higher  prices).  When  prices  have  been 

rising,  the  moving  average  will  be  below  the  current  price. 

When  the  market  price  breaks  through  the  moving  average  line  from  below,  it  is taken 

as a  bullish  signal  because  it  signifies  a shift  from  a falling  trend  (with  prices  below  the 

moving  average)  to  a  rising  trend  (with  prices  above  the  moving  average).  Conversely, 

when  prices  fall  below  the  moving  average,  it's  considered  time  to  sell. 
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There  is  some  variation  in  the  length  of  the  moving  average  considered  most  predic-
tive of  market  movements.  Two  popular  measures  are  200-day  and  53-week  moving 
averages. 

EXAMPLE  14.1:  MOVING  AVERAGES 

Consider the following  price data. Each observation  represents  the  closing  level of the 
Dow Jones Industrial Average  (DJIA)  on the  last  trading  day  of  the  week.  The 5-week 
moving average for  each week is the average  of the  DJIA  over  the  previous  five  weeks. 
For example,  the  first  entry,  for  week  5,  is  the  average  of  the  index  value  between 
weeks 1  and 5: 3,290, 3,380, 3,399, 3,379,  and  3,450.  The  next  entry  is  the  average of 
the index values  between weeks  2  and 6,  and  so  on. 

5-Week  5-Week 

Moving  Moving 
Week DJIA Average Week DJIA Average 

1 3,290 11 3.590 3,555 
2 3,380 12 3.652 3,586 
3 3,399 13 3.625 3,598 
4 3.379 14 3.657 3,624 

5 3.450 3,380 15 3.699 3,645 
6 3.513 3,424 16 3,647 3,656 

7 3,500 3.448 17 3,610 3,648 

8 3,565 3.481 18 3.595 3,642 

9 3,524 3.510 19 3.499 3,610 

10 3,597 3,540 20 3.466 3,563 

Figure 14.10 plots the level of the index and the  5-week  moving  average.  Notice that 
while the  index  itself  moves  up  and  down  rather  abruptly,  the  moving  average  is  a 
relatively smooth  series,  since the  impact  of  each  week's  price  movement  is  averaged 
with that of  the  previous  weeks.  Week  16  is  a  bearish  point  according  to  the  moving 
average rule.  The  price  series  crosses  from  above  the  moving  average  to  below it, 
signifying the beginning  of  a  downward  trend  in  stock  prices. 

BREADTH  The  breadth  of  the  market  is  a  measure  of  the  extent  to  which  movement  in  a  market 
index is  reflected  widely  in  the price  movements  of  all  the  stocks  in  the  market.  The most 
common  measure  of breadth  is  the spread  between  the  number  of  stocks  that  advance and 

FIGURE  14.10 

MOVING  AVERAGES. 
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TABLE  14.2 

BREADTH Day Net  Advances 

Cumulative 

Breadth 

802 

917 

703 

512 

633 

748 

640 

772 

1122 

1004 

54 

277 

-69 

-610 

-371 

54 

331 

262 

-348 

-719 

Note. The sum ol advances and declines vanes across days because some slock prices are unchanged 

breadth 

The  extent  to  which 

movements  in  broad 

market  indexes  are 

reflected  widely  in  move-

ments  of  individual  stock 

prices. 

SHORT  INTEREST 

short  Interest 

The  total  number  of 

shares  currently  sold 

short  in  the  market. 

ODD-LOT 

TRADING 

odd-lot  theory 

The  theory  that  net  buy-

ing  of  small  investors  is 

a bearish  signal  for  a 

stock. 

CONFIDENCE 

INDEX 

confidence  index 

Ratio  of  the  yield  of  top-

rated  corporate  bonds  to 

ihe  yield  on  intermediate 

grade  bonds. 

decline  in  price.  If  advances  outnumber  declines  by  a  wide  margin,  then  the  market  is 

viewed  as  being  stronger  because  the  rally is widespread.  These  breadth  numbers  also  are 

reported  daily  in  the  Wall  Street  Journal  (see  Figure  14.9). 

Some  analysts  cumulate  breadth  data  each  day  as  in  Table  14.2.  The  cumulative 

breadth  for  each  day  is  obtained  by  adding  that  day's  net  advances  (or  declines)  to  the 

previous  day's  total.  The  direction  of  the  cumulated  series  is  then  used  to  discern  broad 

market  trends.  Analysts  might  use  a  moving  average  of  cumulative  breadth  to  gauge 

broad  trends. 

Short  interest  is  the  total  number  of  shares  of  stock  currently  sold  short  in  the  market. 

Some  technicians  interpret  high  levels  of  short  interest  as  bullish,  some  as  bearish.  The 

bullish  perspective  is  that  because  all  short  sales  must  be  covered  (i.e.,  short-sellers 

eventually  must  purchase  shares  to  return  the  ones  they  have  borrowed),  short  interest 

represents  latent  future  demand  for  the  slocks.  As  short  sales  are  covered,  the  demand 

created  by  the  share  purchase  will  force  prices  up. 

The  bearish  interpretation  of  short  interest  is  based on the  fact  that short-sellers  tend  to 

be larger,  more  sophisticated  investors.  Accordingly,  increased  short  interest  reflects 

bearish  sentiment  by  those  investors  "in  the  know,"  which  would  be  a  negative  signal  of 

the  market's  prospects. 

Just  as  short-sellers  tend  to  be  larger  institutional  traders,  odd-lot  traders  are  almost 

always  small  individual  traders.  (An odd lot is a transaction  of  fewer  than 100  shares;  100 

shares  is  one  round  lot.)  The  odd-lot  theory  holds  that  these  small  investors  tend  to  miss 

key  market  turning  points,  typically  buying  stocks  after  a bull market  has  already  run  its 

course  and  selling  too  late  into  a  bear  market.  Therefore,  the  theory  suggests  that  when 

odd-lot  traders  are  widely  buying,  you  should  sell,  and  vice  versa. 

The  Wall  Street  Journal  publishes  odd-lot  trading  data  every  day.  You  can  construct 

an index  of  odd-lot  trading  by  computing  the  ratio  of odd-lot  purchases  to  sales.  A  ratio 

substantially  above  1.0  is  bearish  because  it  implies  small  traders  are  net  buyers. 

Barron's computes  a  confidence  index  using  data  from  the  bond  market.  The  presump-

tion  is  that  actions  of  bond  traders  reveal  trends  that  will  emerge  soon  in  the  stock 

market. 

The  confidence  index  is  the ratio  of the average  yield  on 10  top-rated  corporate  bonds 

divided  by  the  average  yield  on  10  intermediate-grade  corporate  bonds.  The  ratio  will 

always  be  below  100%  because  higher-rated  bonds  will  offer  lower  promised  yields  to 

maturity.  When  bond  traders  are  optimistic  about  the  economy,  however,  they  might 

require  smaller  default  premiums  on  lower-rated  debt.  Hence,  the  yield  spread  will 

narrow,  and  the  confidence  index  will  approach  100%.  Therefore,  higher  values  of  the 

confidence  index  are  bullish  signals. 
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/ I  CONCEPT 

I CHECK 

RELATIVE 

STRENGTH 

relative  strength 

Recent  performance  of  £ 

given  stock  or  industry 

compared  to  that  of  a 

broader  market  index. 

3. Yields  on  lower-rated  debt  will  rise  after  fears  of  recession  have  spread  through  the 

economy.  This  will  reduce  the  confidence  index.  Should  the  stock  market  now  be 

expected to  fall  or  will  it  already  have  fallen? 

Relative  strength  measures  the  extent  to  which  a  security  has  outperformed  or  underper-

formed  either  the  market  as  a  whole  or  its  particular  industry.  Relative  strength  is 

computed  by  calculating  the  ratio  of  the  price  of  the  security  to  a  price  index  for  the 

industry.  For  example,  the  relative  strength  of  Ford  versus  the  auto  industry  would  be 

measured  by  movements  in  the  ratio  of  the  price  of  Ford  divided  by  the  level  of  an auto 

industry  index.  A  rising  ratio  implies  Ford  has  been  outperforming  the  rest  of  the 

industry.  If  relative  strength  can  be  assumed  to  persist  over  time,  then  this  would  be  a 

signal  to  buy  Ford. 

Similarly,  the  relative  strength  of  an  industry  relative  to  the  whole  market  can  be 

computed  by  tracking  the  ratio  of  the  industry  price  index  to  the  market  price  index. 

EXAMPLE  14.2:  RELATIVE  STRENGTH 

The middle  two  columns  of  the  following  table  present  data  on  the  levels  of  an  auto 

industry index  and  the  S&P  500.  Does  the  auto  industry  exhibit  relative  strength?  That 

can be  determined  by  examining  the  last  column,  which  presents  the  ratio  of  the  two 

indexes. Despite  the  fact  that  the  auto  industry  as  a  whole  has  exhibited  positive 

returns,  reflected  in  the  rising  level  of  the  industry  index,  the  industry  has  not  shown 

relative strength.  The  falling  ratio  of  the  auto  industry  index  to  the  S&P  500  index 

shows that  the  auto  industry  has  underperformed  the  broad  market. 

Week Auto  Industry S&P  500 Ratio 

1 165.6 447.0 .370 

2 166.7 450.1 .370 

3 168.0 455.0 .369 

4 1669 459.9 .363 

5 170.2 459.1 .371 

6 169.2 463.0 .365 

7 171.0 469.0 .365 

8 174.1 473.2 .368 

9 173.9 478.8 .363 

10 174.2 481.0 .362 

14.4  THE  VALUE  LINE  SYSTEM 

The Value  Line  ranking  system  may  be  the  most  celebrated  and  well-documented 

example  of  successful  stock  analysis.  Value  Line  is  the  largest  investment  advisory 

service  in  the  world.  Besides  publishing  the  Value  Line  Investment  Survey,  which 

provides  information  on  investment  fundamentals  for  approximately  1.700  publicly 

traded  companies.  Value  Line  also  ranks  each  of  these  stocks  according  to  their  antici-

pated  price  appreciation  over  the  next  12  months.  Stocks  ranked  in  group  1  are expected 

to perform  the  best,  while  those  in  group  5  are  expected  to  perform  the  worst.  Value  Line 

calls  this  "ranking  for  timeliness." 

Figure  14.11  shows  the  performance  of  the  Value  Line  ranking  system  over  the  25 

years  from  1965  to  March  1990.  Over  the  total  period,  the  different  groups  performed 

just  as  the  rankings  would  predict,  and  the  differences  were  quite  large.  The  total  25-year 

price  appreciation  for  the  group  1  stocks  was  3,083%  (or  14.8%  per  year)  compared  to 

15% (or  0.5%  per  year)  for  group  5. 
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FIGURE  14.11 

RECORD  OF  VALUE 

LINE  RANKING  FOR 

TIMELINESS 

(WITHOUT 

ALLOWING  FOR 

CHANGES  IN  RANK, 

1965-1990). 

From Тле Value Line  Invest-

ment Survey.  "Selection  & 
Opinion." Apnl 20. 1990 
Copynghl 1994 by Value  Line 
Publishing. Inc. Reprinted by 
permission. All Rights 
Reserved 

% 

Year 

How  does  the  Value  Line  ranking  system  work?  As  Bernhard  (1979)  explains  it.  the 
ranking  procedure  has  three  components:  (1)  relative  earnings  momentum.  (2)  earnings 
surprise,  and  (3)  a  value  index.  Most  (though  not  all)  of  the  Value  Line  criteria  are 
technically  oriented,  relying  on  either  price  momentum  or  relative  strength.  Points 
assigned  for  each  factor  determine  the  stock's  overall  ranking. 

The  relative  earnings  momentum  factor  is calculated  as  each  company's  year-to-year 
change  in  quarterly  earnings  divided  by  the  average  change  for  all  stocks. 

The  earnings  surprise  factor  has  to  do  with  the  difference  between  actual  reported 
quarterly  earnings  and  Value  Line's  estimate.  The points  assigned  to  each  stock  increase 
with  the  percentage  difference  between  reported  and  estimated  earnings. 

The  value  index  is  calculated  from  the following  regression  equation 

V =  а  +  b  I*, +  b^x2  +  63X3 

where 

xl =  A  score  from  1  to 10  depending  on  the  relative  earnings  momentum  ranking, 
compared  with  the  company's  rank  for  the  last  10  years; 

x2 =  A  score  from  1  to 10  based on the stock's  relative  price,  with  ratios  calculated  in 
a similar  way  to  the  earnings  ratio; 
x3  =  The  ratio  of  the  stock's  latest  10-week  average  relative  price  (stock  price  divided 
by the  average  price  for  all  stocks)  to  its  52-week  average  relative  price; 

and  a,  £>,,  b2,  and  t>3  are  the  coefficients  from  the  regression  estimated  on  12  years  of 

data. 

Finally,  the  points  for  each  of  the  three  factors  are added,  and the  stocks  are  classified 

into  five  groups  according  to  the  total  score. 
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PAYING  THE  PIPER 

ON PAPER,  VALUE  LINE'S  PERFORMANCE  IN 

PICKING  STOCKS  Is  NOTHING  SHORT  OF 

DAZZLING  .  .  .  FOR  AN  INVESTOR  TO  CAPITALIZE 

ON THAT  PERFORMANCE  IS  A  DIFFERENT 

MATTER 

Value  Line,  Inc..  publishes  the  Value  Line  Investment 

Sun'ey, that  handy  review  of  1,652  companies.  Each 

week  the  survey  rates  stocks  from  I  (best  buys)  to  V 

(worst).  Can  you  beat  the  market  following  these  rank-

ings?  Value  Line  tracks  the  performance  of  group  I  from 

April  1965.  when  a  new  ranking  formula  went  into 

effect.  If  you  bought  group  I  then  and  updated  your  list 

every  week,  you  would  have  a  gain  of  15,391  percent  by 

June  30.  That  means  $  10,000  would  have  grown  to  about 

$1.5  million,  dividends  excluded.  The  market  is  up  only 

245  percent  since  1965,  dividends  excluded. 

Quite  an  impressive  record.  There  is  only  one  flaw:  It 

ignores  transaction  costs.  Do  transaction  costs  much 

matter  against  a  performance  like  that?  What  does  the 

investor  lose  in  transaction  costs?  A  percentage  point  a 

year?  Two  percent? 

None  other  than  Value  Line  provides  an  answer  to 

this  question,  and  the  answer  is  almost  as  startling  as  the 

paper  performance.  Since  late  1983,  Value  Line  has  run  a 

mutual  fund  that  attempts  to  track  group  1  precisely.  Its 

return  has  averaged  a  dismal  11  percentage  points  a  year 

worse  than  the  hypothetical  results  in  Group  I.  The  fund 

hasn't  even  kept  up  with  the  market  (see  chart). 

What  went  wrong?  "Inefficiencies  and  costs  of 

implementation,"  says  Mark  Tavel,  manager  of  the  fund. 

Value  Line  Centurion. 

The  Value  Line  Centurion  Fund's  turnover  is  200 

percent  a  year.  That's  quite  a  bit  of  turnover�although 

PAPER  PROFITS 

Value  Line's  hypothetical  Group  I  has  beaten  the 

market  since  1984.  But  not  its  funds. 

Performance  index  (12/31/83  =  100)  Ratio  scale 

250  Group  I  stocks 

by  no  means  the  highest  in  the  business.  The  turnover  is 

high  because  in  a  typical  week,  4  of  the  100  group  I 

stocks  drop  down  in  rank  and  have  to  be  replaced  with 

Investing  according  to  this  system  does  seem  to  produce  superior  results  on  paper, as 

Figure 14.11  shows.  Yet  as  the  accompanying  box  points  out,  in  practice,  things  are not 

so simple�Value  Line's  own  mutual  funds  have  not  kept  up  even  with  the  broad  market 

averages.  The  box  illustrates  that  even  apparently  successful  trading  rules  can  be difficult 

to implement  in  the  market. 

14.5  CAN  TECHNICAL  ANALYSIS  WORK  IN  EFFICIENT  MARKETS? 

SELF- It  should  be  abundantly  clear  from  our  presentation  that  most  of  technical  analysis  is 

OBSTRUCTING  based  on  ideas  totally  at  odds  with  the  foundations  of  the  efficient  market  hypothesis. 

PATTERNS  The  EMH  follows  from  the  idea  that  rational  profit-seeking  investors  will  act  on  new 



CHAPTER  14  I  TECHNICAL  ANALYSIS  399 

new group  I  stocks.  It's  not  impossible  for  traders  like 

Centurion  to  beat  the  market,  but  they  start  out  with  a 

handicap. 

All  of  which  means  that  paper  performance  can  be 

pretty  fanciful.  "Anytime  hypothetical  returns  are 

offered  as  proof  of  a  particular  investing  style,  one 

should  also  swallow  a  large  grain  of  salt,"  says  Cam 

Schmidt  of  Potomac  Investment  Management,  a  money 

manager  in  Bethesda,  Md.,  that  brought  the  Value  Line 

discrepancy  to  Forbes'  attention. 

What  are  these  inefficiencies  and  costs?  And  what  do 

they  tell  investors  about  the  perils  of  in-and-out  trading? 

Fund  overhead  is  not  a  big  item.  At  the  $244  million 

Centurion,  which  is  available  only  through  variable  life 

and annuity  policies  sold  by  Guardian  Life,  the  annual 

expense  ratio  averages  0.6  percent.  Nor  are  brokerage 

commissions  large.  Funneled  at  about  5  cents  a  share 

mostly  to  a  captive  Value  Line  broker,  commissions  eat 

up 0.4  percent  of  Centurion's  assets  per  year. 

So far  we  have  1  percent.  Where's  the  other  10 

percent  of  the  shortfall?  Bid-ask  spreads,  for  one.  A 

stock quoted  at  39  to  sellers  might  cost  a  buyer  39'/:—or 

even  41  or  42  if  the  buyer  wants  a  lot  of  it.  With  about  95 

of the  100  group  I  stocks  at  any  given  time  in  the 

Centurion  portfolio,  Tavel  needs  to  amass  an  average 

$2.5  million  position  in  each.  Some  of  these  companies 

have  $150  million  or  less  in  outstanding  shares.  The  very 

smallest  Tavel  doesn't  even  try  to  buy. 

Timing  explains  some  of  the  gulf  between  hypotheti-

cal and  actual  results.  The  hypothetical  performance 

assumes  a  purchase  at  the  Wednesday  close  before  pub-

lication  of  the  new  rankings.  Most  subscribers  get  their 

surveys  on  Friday  morning,  however,  and  buy  at  the 

Friday  opening—if  they  are  lucky.  An  internal  Value 

Line  rule  forbids  the  funds  to  act  on  rank  changes  before 

Friday  morning. 

Why.  then,  are  Wednesday  prices  used  in  the  per-

formance  claims?  Because,  says  Samuel  Eisenstadt. 

Value  Line's  chief  of  statistics,  until  recently  that  was  all 

Value  Line  had  in  its  database.  Wednesday  prices  л  ere 

gathered  because  it  takes  nine  days  to  compute,  print  and 

mail  the  results.  The  hypothetical  buy,  then,  would  come 

a week  after  the  closing  prices  used  to  calculate  the 

rankings,  and  a  day  and  a  half  before  a  real  buyer  could 

act on  the  advice.  Eisenstadt  says  a  conversion  to  Fridas 

night  scoring  is  under  way  and  will  no  doubt  depress 

reported  performance. 

A day  makes  all  the  difference.  A  1985  study  by  Scott 

Stickel,  now  an  assistant  professor  at  Wharton,  showed 

that almost  all  of  the  excess  return  on  a  group  I  stock  is 

concentrated  on  three  days,  almost  evenly  divided:  the 

Friday  when  subscribers  read  about  the  stock's  being 

promoted  into  group  1.  the  Thursday  before  and  the 

Monday  following.  Wait  until  Tuesday  to  buy  and  you 

might  as  well  not  subscribe. 

Why  are  prices  moving  up  on  Thursday,  the  day 

before  publication?  Eisenstadt  suspects  the  Postal  Ser-

vice  of  acting  with  uncharacteristic  efficiency  in  some 

parts of  the  country,  giving  a  few  subscribers  an  early 

start.  Another  reason  for  an  uptick:  Enough  is  known 

about  the  Value  Line  formula  for  smart  investors  to 

anticipate  a  rank  change  by  a  few  days.  The  trick  is  to 

watch  group  II  (near-top)  stocks  closely.  If  a  quarterly 

earnings  report  comes  in  far  better  than  the  forecast 

published  in  Value  Line,  grab  the  stock.  "What  happens 

if you're  wrong?  You're  stuck  with  a  group  II  stock  with 

terrific  earnings,"  says  Eisenstadt. 

Reprinted  by  permission  of  Forbes  magazine.  October  19.  I9S7. 
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information  so  quickly  that  prices  will  nearly  always  reflect  all  publicly  available 
information.  Technical  analysis,  on  the  other  hand,  posits  the  existence  of  long-lived 
trends  that  play  out  slowly and predictably. Such patterns, if they exist,  would violate  the 
EMH  notion  of  essentially  unpredictable  stock price  changes. 

An interesting  question  is  whether a technical rule that seems to work will continue  to 
work  in  the  future  once it becomes widely recognized. A clever analyst may occasionally 
uncover  a  profitable  trading  rule,  but the real test of efficient  markets is  whether  the  rule 
itself  becomes  reflected  in  stock  prices  once its  value is  discovered. 

Suppose,  for  example,  the  Dow theory predicts an upward primary trend.  If the theory 
is widely  accepted,  it  follows  that many investors will attempt to buy stocks immediately 
in anticipation  of  the  price  increase;  the  effect  would be  to  bid  up  prices  sharply  and 
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immediately  rather  than  at  the  gradual,  long-lived  pace  initially  expected.  The  Dow 

theory's  predicted  trend  would  be  replaced  by  a  sharp  jump  in  prices.  It  is  in  this  sense 

that price  patterns  ought  to  be  self-destructing.  Once  a  useful  technical  rule  (or  price 

pattern)  is  discovered,  it  ought  to  be  invalidated  once  the  mass  of  traders  attempt  to 

exploit  it. 

An instructive  example  of  this  phenomenon  is  the  evidence  by  Jegadeesh  (1990)  and 

Lehmann  (1990)  that  stock  prices  seem  to  obey  a  reversal  effect;  specifically,  the  best-

performing  stocks  in  one  week  or  month  tend  to  fare  poorly  in  the  following  period, 

while  the  worst  performers  follow  up  with  good  performance.  Such  a  phenomenon  can 

be used  to  form  a  straightforward  technically  based  trading  strategy:  Buy  shares  that 

recently  have  done  poorly  and  sell  shares  that  recently  have  done  well.  Lehmann  shows 

such a  strategy  would  have  been  extremely  profitable  in  the  past. 

The  reversal  effect  is  at  odds  with  market  efficiency  and  at  the  same  time  consistent 

with  the  viability  of  technical  analysis.  The  real  test  of  the  trading  rule  will  come  now 

that  the  potential  of  the  strategy  has  been  uncovered.  Lehmann  notes  that  some  profes-

sionally  managed  equity  funds  now  use  return  reversal  strategies  in  their  actively 

managed  portfolios.  These  activities  presumably  should  eliminate  existing  profit  oppor-

tunities  by  forcing  prices  to  their  "correct"  levels. 

Thus,  the  market  dynamic  is  one  of  a  continual  search  for  profitable  trading  rules, 

followed  by  destruction  by  overuse  of  those  rules  found  to  be  successful,  followed  by 

more  search  for  yet-undiscovered  rules. 

Two  writers  offer  a  rigorous  foundation  for  the  potential  efficacy  of  technical  analysis 

(Brown  and  Jennings,  1990).  They  envision  an  economy  where  many  investors  have 

private  information  regarding  the  ultimate  value  of  a  stock.  Moreover,  as  time  passes, 

each  investor  acquires  additional  information.  Each  investor  can  infer  something  of  the 

information  possessed  by  other  traders  by  observing  the  price  at  which  securities  trade. 

The  entire  sequence  of  past  prices  can  turn  out  to  be  useful  in  the  inference  of  the 

information  held  by  other  traders.  In  this  sense,  technical  analysis  can  be  useful  to traders 

even  if  all  traders  rationally  use  all  information  available  to  them. 

Most  discussions  of  the  EMH  envision  public  information  commonly  available  to  all 

traders  and  ask  only  if  prices  reflect  that  information.  In  this  sense,  the  Brown  and 

Jennings  framework  is  more  complex.  Here,  different  individuals  receive  different 

private  signals  regarding  the  value  of  a  firm.  As  prices  unfold,  each  trader  infers  the 

good-news  or  bad-news  nature  of  the  signals  received  by  other  traders  and  updates 

assessments  of  the  firm  accordingly.  Prices  reveal  as  well  as  reflect  information  anc 

become  useful  data  to  traders.  Without  addressing  specific  technical  trading  rules,  thi 

Brown  and  Jennings  model  is  an  interesting  and  innovative  attempt  to  reconcile  technica 

analysis  with  the  usual  assumption  of  rational  traders  participating  in  efficient  market; 

SUMMARY 

� Technical  analysis  is  the  search  for  recurring  patterns  in  stock  market  prices.  It  is  bas< 

essentially  on  the  notion  that  market  prices  adjust  slowly  to  new  information  and,  thus, 

at odds  with  the  efficient  market  hypothesis. 

� The  Dow theory  is  the earliest  chart-based  version  of  technical  analysis.  The  theory  pos 

the existence  of  primary,  intermediate,  and  minor  trends  that  can  be  identified  on  a  ch 

and acted  on  by an  analyst  before  the  trends  fully  dissipate.  Other  trend-based  theories 

based on  relative  strength  and  the  point  and  figures  chart. 

A NEW  VIEW  OF 

TECHNICAL 

ANALYSIS 
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Technicians  believe  high  volume and market breadth accompanying market  trends  add 
weight  to  the  significance  of a  trend. 

Odd-lot  traders  are viewed as uninformed, which suggests informed traders should pursue 
trading  strategies  in  opposition to  their activity. In contrast, short-sellers  are  viewed  as 
informed  traders,  lending credence to their activity. 

• Value  Line's  ranking  system uses  technically based data and has  shown great  ability  to 
discriminate  between  stocks  with good and poor prospects, but  the  Value  Line  mutual 
fund  that  uses  this  system most closely has been only a  mediocre performer,  suggesting 
that implementation  of  the  Value Line timing system is difficult. 

• New  theories  of information dissemination in the market suggests there may be a role for 
the examination  of past prices in formulating investment strategies. They do not, however, 
support  the  specific  charting patterns currently relied on by technical analysts. 

EY ERMS 
breadth, 395 
confidence index, 395 
Dow theory,  384 

odd-lot theory, 395 
put/call ratio, 393 
relative strength, 396 

resistance level. 386 
short interest rate. 395 
support level, 386 

PROBLEM ETS 
1. Consider  the  graph  of  stock  prices  over a  two-year period  in  Figure  14A.  Identify 

likely  support  and  resistance  levels. 

FIGURE 14A 
Simulated  stock 

FIGURE 1 

2. Use  the  data  from  the Wall  Street  Journal  in  Figure 14B to construct  the  trin ratio  for 
the market.  Is  the  trin  ratio  bullish or  bearish? 

J, 14B f 1VJ  ̂»— 
MARKET  D.ARY. 

Z Dow Jones & Company. 
Inc «in.9№Res<,'vet' 
Worldwide. 

DIARIES 
NYSE FBI THUR 2/4  WK 

Issues  traded 2,754 2,759 2,881 

Advances 316 918 953 

Declines 2,037 1,190 1,598 

Unchanged 401 651 330 

New  highs 97 136 402 

New  lows 44 20 75 

lAdv  vol  (000) 21,551 142,261 692.684 

iDecl  vol  (000) 337,341 137,791 810,302 

rtotal vol  (000) 377,773 318,004 1,669,134 
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3. Calculate  market  breadth  using  the  same  data  as  in  Question  2.  Is  the  signal  bullish 
or bearish? 

4. Collect  data  on  the  DJIA  for  a period  covering  a  few  months.  Try  to  identify  primary 
trends.  Can  you  tell  whether  the  market  currently  is  in  an  upward  or  downward 
trend? 

5. Using  Figure  14C  from  the  Wall  Street  Journal,  determine  whether  market  price 
movements  and  volume  patterns  were  bullish  or  bearish  around  the  following  dates: 

FIGURE  14C 
Dow  JONES 

INDUSTRIAL 

AVERAGE  AND 

MARKET  VOLUME. 

From  The  Wall  Street  Journal. 

February  7,  1994.  p. C3. 

Reprinted  by  permission  ol  Ihe 

WALL  STREET  JOURNAL.  О 

1994 Dow  Jones  &  Company, 

Inc All  Rights  Reserved 

Worldwide 

Industrials 

I I  I  I  I  I  I  I  I  II  i  I  ГТ 
30 STOCKS  IN  INDUSTRIAL  AVERAGE-NYSE  CHG. 
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35/» UnCarbide  -  Vh 
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oow  JONES  YEARLY  RANGE 
Industrials  Transport  Utilities  Composite 
High  Low  High  Low  High  Low  High  Low 

1994  3973  34  3754.601362.29  1751.59  227.04  217.11  1447.04  1374.91 
1993  3794  333241.951775.41  1453.64  256.44  217.14  1394.051201.64 
1992  3413  21  3136.53  1447.63  12C4.40  225.59  200.74  1211.161107.47 
1991  3163.832470.30  1356.00  394.30  226.15  195.171156.62  380  62 
1990  2999  75  2365  101212.77  82193  236.23  190.941043.92  339.00 
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September  17,  November  5,  January 5.  In each instance,  compare  your  prediction  to 

the subsequent  behavior  of  the  DJIA in  the  following  few  weeks. 

6. Table  14A  presents  price  data  for  Computers, Inc.,  and a  computer  industry  index. 

Does  Computers,  Inc.,  show relative  strength  over  this  period? 

TABLE 14A Trading  Day  Computers,  Inc.  Industry  Index 

COMPUTERS,  INC., 

��,_�  1  19  5/8  50.0 

STOCK PRICE  2  20  501 

HISTORY  3  20  1/2  50.5 

4 22  50.4 

5 21  1/8  51.0 

6 22  50.7 

7 21  7/8  50.5 

8 22  1/2  51.1 

9 23  1/8  51.5 

10 23  7/8  51.7 

11 24  1/2  51.4 

12 23  1/4  51.7 

13 22  1/8  52.2 

14 22  52.0 

15 20  5/8  53.1 

16 20  1/4  53.5 

17 19  3/4  53.9 

18 18  3/4  53  6 

19 17  1/2  52.9 

20 19  53.4 

21 19  5/8  541 

22 21  1/2  54.0 

23  22  53.9 

24 23  1/8  53.7 

25  24  54.8 

26 25  1/4  54.5 

27 26  1/4  54.6 

28  27  54.1 

29 27  1/2  54.2 

30  28  54.8 

31 28  1/2  54  2 

32  28  54  8 

33  27  1/2  54.9 

34 29  55.2 

35  29  1/4  55.7 

36 29  1/2  56.1 

37 30  56.7 

38  28  1/2  56.7 

39 27  3/4  56.5 

40  28  56.1 

7. Use  the  data  in  Table  14A  to  compute a  five-day  moving  average  for  Computers, 

Inc.  Can  you  identify  any buy or  sell signals? 

8. Construct  a  point  and  figure  chart for  Computers, Inc.,  using  the  data  in  Table  14A. 

Use $2  increments  for  your chart. Do the buy or  sell signals  derived from  your chart 

correspond  to  those  derived  from  the moving  average  rule  (see  Problem  7)? 

9. Table  14B  contains  data  on  market  advances  and  declines.  Calculate  cumulative 

breadth  and  decide  whether  this  technical signal  is  bullish  or  bearish. 
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TABLE  14B 

MARKET  ADVANCES  AND  DECLINES 

Day Advances Declines 

1 906 704 
2 653 986 
3 721 789 
4 503 968 
S 497 1095 
6 970 702 
7 1002 609 
8 903 722 
9 850 748 

10 766 766 

10. Is  the  confidence  index  rising  or  falling? 

This  Year  Last  Year 

Yield  on  lop-rated  corporate  bonds  8%  9% 

Yield  on  intermediate-grade  corporate  bends  9%  10% 

SOLUTIONS  TO  1.  Suppose  a  stock  had  been  selling  in  a  narrow  trading  range  around  S50  for  a  substantial 
CONCEPT  period  and  later  increased  in  price.  Now  the  stock  falls  back  to  a  price  near  S50.  Potential 
CHECKS  buyers  might  recall  the  price  history  of  the  stock  and  remember  that  the  last  time  the stock 

fell so low.  they  missed  an  opportunity  for  large  gains  when  it  later  advanced.  They might 
then view  $50  as  a  good  opportunity  to  buy.  Therefore,  buying  pressure  will  materialize 
as the  stock  price  falls  to  S50,  which  will  create  a  support  level. 

2. 

X о 

X О X о 

О X о 

о 

о 

3. By  the  time  the  news  of  recession  affects  bond  yields,  it  also  ought  to  affect  stock prices. 
The market  should  fall  before  the  confidence  index  signals  that  the  time  is  ripe  to  sell. 
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DERIVATIVE  ASSETS: 

OPTIONS  AND  FUTURES 

15  OPTIONS  MARKETS 

16  OPTIONS  VALUATION 

17  FUTURES  MARKETS 



CHAPTER 

15 

OPTIONS  MARKETS 

AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

• Calculate  the  profit  to  various  option  positions  as  a  function  of  ultimate 
security  prices. 

• Formulate  option  strategies  to  modify  portfolio  risk-return  attributes. 

• Compute  the  proper  relationship  between  call  and  put  prices. 

• Identify  embedded  options  in  various  securities  and  determine  how  option 
characteristics  affect  prices  of  those  securities. 

A relatively  recent,  but  extremely  important  class  of  financial  assets  is  derivative  secur-
ities.  or  simply  derivatives.  These  are  securities  whose  prices  are  determined  by,  or 
"derive  from,"  the  prices  of  other  securities.  These  assets  are  also  called  contingent 

claims because  their  payoffs  are  contingent  on  the  prices  of  other  securities. 
Options  and  futures  contracts  are  both  derivative  securities.  We  will  see  that  their 

payoffs  depend  on  the  value  of  other  securities.  Swaps,  which  we  discussed  in  Chapter 
10, also  are  derivatives.  Because  the  value  of  derivatives  depends  on  the  value  of  other 
securities,  they  can  be  powerful  tools  for  both  hedging  and  speculation.  We  will 
investigate  these  applications  in  the  next  three  chapters,  beginning  in  this  chapter  with 
options. 

Trading  of  standardized  options  on  a  national  exchange  started  in  1973  when  the 
Chicago  Board  Options  Exchange  (СВОЕ)  began  listing  call  options.  These  contracts 
were  almost  immediately  a  great  success,  crowding  out  the  previously  existing  over-the-
counter  trading  in  stock  options.  Today,  the  СВОЕ  is  the  second-largest  securities  market 
in the  United  States  in  terms  of  the  value  of  traded  securities.  Only  the  New  York  Stock 
Exchange  is  larger. 

Options  contracts  are  traded  now  on  several  exchanges.  They  are  written  on  common 
stock,  stock  indexes,  foreign  exchange,  agricultural  commodities,  precious  metals,  and 
interest  rate  futures.  Popular  and  potent  tools  in  modifying  portfolio  characteristics, 
options  have  become  essential  tools  that  a  portfolio  manager  must  understand. 
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This  chapter  is  an  introduction  to  options  markets.  It  explains  how  puts  and calls  work 

and  examines  their  investment  characteristics.  Popular  option  strategies  are  considered 

next.  Finally,  we  examine  a  range  of  securities  with  embedded  options  such as callable or 

convertible  bonds. 

15.1  THE  OPTION  CONTRACT 

call  option 

The  right  to  buy  an 

asset  at  a  specified 

exercise  price  on  or 

before  a  specified  expi-

ration  date. 

exercise  or  strike  price 

Pnce  set  for  calling  (buy-

ing)  an  asset  or  putting 

(selling)  an  asset. 

put  option 

The  nght  to  sell  an  asset 

at a  specified  exercise 

price  on  or  before  a  spe-

cified  expiration  date. 

A call  option  gives  its  holder  the  right  to  purchase  an  asset  for  a  specified  price,  called 

the  exercise  or  strike  price,  on  or  before  some  specified  expiration  date.  For  example,  a 

July  call  option  on  Motorola  stock  with  exercise  price  $90  entitles  its  owner  to  purchase 

Motorola  stock  for  a  price  of  $90  at  any  time  up  to  and  including  the  expiration  date  in 

July.  The  holder  of  the  call  is  not  required  to  exercise  the  option.  It  is  profitable  for  the 

holder  to  exercise  the  call  only  if  the  market  value  of  the  asset  to  be  purchased  exceeds 

the  exercise  price.  When  the  market  price  does  exceed  the  exercise  price,  the  option 

holder  may  either  sell  the  option  or  "call  away"  the  asset  for  the exercise  price  and reap 

a profit.  Otherwise,  the  option  may  be  left  unexercised.  If  it  is  not  exercised  before  the 

expiration  date  of  the  contract,  a  call  option  simply  expires  and  no  longer  has  value. 

The  purchase  price  of  the  option  is  called  the  premium. It  represents  the  compensation 

the  purchaser  of  the  call  must  pay  for  the  ability  to  exercise  the  option  if  exercise 

becomes  profitable.  Sellers  of  call  options,  who  are  said  to  write  calls,  receive  premium 

income  now  as  payment  against  the  possibility  they  will  be  required  at  some later  date to 

deliver  the  asset  in  return  for  an exercise  price  lower  than  the  market  value  of the asset.  If 

the  option  is  left  to  expire  worthless  because  the  exercise  price  remains  above  the  market 

price  of  the  asset,  then  the  writer  of  the  call  clears  a  profit  equal  to  the  premium  income 

derived  from  the  sale  of  the  option. 

EXAMPLE  15.1:  PROFIT  AND  LOSS  FROM  A  CALL  OPTION  ON  MOTOROLA 

An April  1994  maturity  call  option on a share of Motorola stock, with an exercise price 

of $90  per  share,  sells  on December  16,  1993, for  $7. Exchange-traded options  expire 

on the  Saturday  following  the  third  Friday  of  the  expiration  month,  which  for  this 

option  is  April  15,  1994.  Until  the  expiration day,  the purchaser  of the calls  is entitled 

to buy  shares  of  Motorola  for  $90. On December 16,  however, Motorola stock sells for 

$89.25.  If  it  remains  below  $90,  the  call  will  expire  worthless,  and  the  investor  who 

buys  the  call  on  that  day  will  lose  the  $7  paid  for  the  call.  If,  on  the  other  hand. 

Motorola  sells  for  $ 100 on the expiration date,  the option will turn out to be a profitable 

investment  since  it  will give  its holder the right to pay $90 for a stock worth $100.  The 

proceeds  from  exercise  will  be 

Proceeds  =  Stock  price  -  Exercise  price  =  $100  -  $90  =  $10 

and the  profit  to  the  investor  will  be 

Profit  =  Proceeds  -  Original  investment  =  $10  -  $7  =  $3 

This  is  a holding  period  return  of $3/$7 =  43%  over less than four  months! Obviously, 

option  sellers  on  December  16,  1993,  did not  consider  this  outcome  very  likely. 

A put  option  gives  its  holder  the  right  to  sell an  asset  for  a specified  exercise  or  strike 

price  on  or  before  some  expiration  date.  An  April  put  on  Motorola  with  exercise  price 

$90  entitles  its  owner  to  sell  Motorola  stock  to  the put  writer  at a price  of $90  at any time 

before  expiration  in  April,  even  if  the  market  price  of  Motorola  is  less  than  $90.  While 



408  PART  V I  DERIVATIVE  ASSETS: OPTIONS AND  FUTURES 

in the  money 

In the  money  describes 

an option  where 

exercise  would 

be profitable. 

out  of  the  money 

Out of  the  money 

describes  an  option 

where  exercise  would 

not be  profitable. 

at the  money 

The  exercise  price  and 

asset  pnce  are  equal. 

profits  on  call  options  increase  when  the  asset  increases  in  value,  profits  on  put  options 

increase  when  the  asset  value  falls.  A  put  will  be  exercised  only  if  the  exercise  price  is 

greater  than  the  price  of  the  underlying  asset,  that  is,  only  if  its  holder  can  deliver  for  the 

exercise  price  an  asset  with  market  value  less  than  the  exercise  price.  (One  doesn't  need 

to own  the  shares  of  Motorola  to  exercise  the  Motorola  put  option.  Upon  exercise,  the 

investor's  broker  purchases  the  necessary  shares  of  Motorola  at  the  market  price  and 

immediately  delivers  or  "puts  them"  to  an  option  writer  for  the  exercise  price.  The 

owner  of  the  put  profits  by  the  difference  between  the  exercise  price  and  market  price.) 

EXAMPLE  15.2:  PROFIT  AND  LOSS  FROM  A  PUT  OPTION  ON  MOTOROLA 

An April  1994  maturity  put  option  on  Motorola,  with  an  exercise  price  of  S90,  sells on 

December  16,  1993,  for  $7.50.  It  entitles  its  owner  to  sell  a  share  of  Motorola  for  $90  at 

any time  until  April  15,  1994.  This  means  that  immediate  exercise  would  provide  a 

payoff  of $90  -  $89.25  =  $.75.  Obviously,  an  investor  who  pays  $7.50  for  the put has 

no intention  of  exercising  immediately.  If  Motorola  stock  rises  above  S90  by  the 

expiration  date,  the  put  will  be  left  to expire  worthless.  If,  on  the  other  hand.  Motorola 

sells for  $86  at  expiration,  the  put  holder  will  find  it  optimal  to  exercise.  The  payoff 

from exercising  will  be 

Proceeds  =  Exercise  price  -  Stock  price  =  S90  �  S86 =  S4. 

Despite  the  $4  payoff  at  maturity,  the  investor  still  realizes  a  loss  on  the  put  because  it 

cost $7.50  to  purchase.  Still,  exercise  of  the  put  will  be  optimal  at  maturity  if  the stock 

price is  below  the  exercise  price  because  the  exercise  proceeds  will  offset  at  least part 

of the  investment  in  the  option. 

An option  is  described  as  in  the  money  when  its  exercise  would  produce  a  positive 

payoff  for  its  holder.  An  option  is  out  of  the  money  when  exercise  would  be  unprofita-

ble.  A  call  option  is  in  the  money  when  the  exercise  price  is  below  the  asset  value 

because  purchase  at  the  exercise  price  would  be  profitable.  It  is  out  of  the  money  when 

the exercise  price  exceeds  the  asset  value;  no  one  would  exercise  the  right  to  purchase  for 

the exercise  price  an  asset  worth  less  than  that  price.  Conversely,  put  options  are  in 

the money  when  the  exercise  price  exceeds  the  asset's  value,  because  delivery  of  the 

lower-valued  asset  in  exchange  for  the  exercise  price  is  profitable  for  the  holder.  Options 

are at  the  money  when  the  exercise  price  and  asset  price  are  equal. 

OPTIONS  TRADING  Some  options  trade  on  over-the-counter  markets.  The  OTC  market  offers  the  advantage 

that the  terms  of  the  option  contract�the  exercise  price,  maturity  date,  and  number  of 

shares  committed�can  be  tailored  to  the  needs  of  the  traders.  The  costs  of  establishing 

an OTC  option  contract,  however,  are  quite  high.  Today,  most  option  trading  occurs  on 

organized  exchanges. 

Options  contracts  traded  on  exchanges  are  standardized  by  allowable  maturity  dates 

and exercise  prices  for  each  listed  option.  Each  stock  option  contract  provides  for  the 

right to  buy  or  sell  100  shares  of  stock  (except  when  stock  splits  occur  after  the  contract 

is listed  and  the  contract  is  adjusted  for  the  terms  of  the  split). 

Standardization  of  the  terms  of  listed  option  contracts  means  all  market  participants 

trade  in  a  limited  and  uniform  set  of  securities.  This  increases  the  depth  of  trading  in  any 

particular  option,  which  lowers  trading  costs  and  results  in  a  more  competitive  market. 

Exchanges,  therefore,  offer  two  important  benefits:  ease  of  trading,  which  flows  from a 

central  marketplace  where  buyers  and  sellers  or  their  representatives  congregate,  and  a 

liquid  secondary  market  where  buyers  and  sellers  of  options  can  transact  quickly  and 

cheaply. 
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FIGURE  15.1 

LISTING OF  STOCK 

OPTION 

QUOTATIONS. 

From The Wall  Street  Journal, 

December 17.1993.  Reprinted 

by permission of THE  WALL 

STREET JOURNAL,  ©  1993 

Dow Jones & Company.  Inc 

All Rights Reserved  World-

wide. 

Figure  15.1  is  a  reproduction  of  listed  stock  option  quotations  from  The  Wall  Street 

Journal. The  circled  options  are  for  shares  of  Motorola.  The  numbers  in  the  column 

below  the  company  name  represent  the  last  recorded  price  on  the  New  York  Stock 

Exchange  for  Motorola  stock,  $89.25  per share.'  The  first  column  shows  that  options  are 

traded  on  Motorola  at  exercise  prices  of $75 through $110  in $5 increments.  These  values 

are  also  called  the  strike  prices. 

The  exercise  or  strike  prices  bracket  the  stock  price.  While  exercise  prices  generally 

are  set  at  five-point  intervals  for  stocks,  larger  intervals  may  be  set  for  stocks  selling 

above  $  100, and  intervals  of $2 1/2 may be used for  stocks  selling  below  $30.  If  the  stock 

price  moves  outside  the  range  of  exercise  prices  of  the  existing  set  of  options,  new 

options  with  appropriate  exercise  prices  may be  offered.  Therefore,  at any  time,  both  in-

the-money  and  out-of-the-money  options  will  be  listed,  as  in  the  Motorola  example. 

The  next  column  in  Figure  15.1  gives  the  maturity  month  of  each  contract,  followed 

by two  pairs  of  columns  showing  the  number  of  contracts  traded  on  that  day  and  the 

closing  price  for  the  call  and  put,  respectively. 

1 Occasionally,  this  price  may  not  match  the  closing  price  listed  for  the  stock  on  the  stock  market  page. 
This  is  because  some  NYSE  stocks  also  trade  on  the  Pacific  Stock  Exchange,  which  closes  after  the 
NYSE,  and  the  stock  pages  may  reflect  the  more  recent  Pacific  Exchange  closing  price.  The  options 
exchanges,  however,  close  with  the  NYSE,  so  the  closing  NYSE  stock  price  is  appropriate  for  compari-
son  with  the  closing  option  price. 
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When  we  compare  prices  of  call  options  with  the  same  maturity  date  but  different 

exercise  prices  in  Figure  15.1,  we  see  that  the  value  of  call  is  lower  when  the  exercise 

price  is  higher.  This  makes  sense,  for  the  right  to  purchase  a  share  at  a  given  exercise 

price  is  not  as  valuable  when  the  purchase  price  is  higher.  Thus,  the  April  maturity 

Motorola  call  option  with  strike  price  $90  sells  for  $7,  while  the  $100  exercise  price 

April  call  sells  for  only  $3,125.  Conversely,  put  options  are  worth  more  when  the 

exercise  price  is  higher:  You  would  rather  have  the  right  to  sell  Motorola  shares  for  S100 

than for  $90,  and  this  is  reflected  in  the  prices  of  the  puts.  The  April  maturity  put  option 

with  strike  price  $100  sells  for  $12,875,  while  the  $90  exercise  price  April  put  sells  for 

only  $7.50. 

/ CONCEIT  1,  Can  you  tell  from  the  existing  set  of  option  contracts  in  Figure  15.1  whether  Motorola 

I CHECK  stock  performed  well  or  poorly  in  the  months  before  this  listing? 

Throughout  Figure  15.1,  you  will  see  that  many  options  may  go  an  entire  day  without 

trading.  A  lack  of  trading  is  denoted  by  three  dots  in  the  volume  and  price  columns. 

Because  trading  is  infrequent,  it is  not  unusual  to  find  option  prices  that  appear  out  of line 

with other  prices.  You  might  see.  for  example,  two  calls  with  different  exercise  prices 

that seem  to  sell  for  the  same  price.  This  discrepancy  arises  because  the  last  trades  for 

these  options  may  have  occurred  at  different  times  during  the  day.  At  any  moment,  the 

call  with  the  lower  exercise  price  must  be  worth  more,  and  the  put  less,  than  an 

otherwise-identical  call  or  put  with  a  higher  exercise  price. 

An American  option  allows  its  holder  to  exercise  the  right  to  purchase  (if  a  call)  or sell 

(if a  put)  the  underlying  asset  on  or  before  the  expiration  date.  European  options  allow 

for  exercise  of  the  option  only  on  the  expiration  date.  American  options,  because  they 

allow  more  leeway  than  their  European  counterparts,  generally  will  be  more  valuable. 

Virtually  all  traded  options  in  this  country  are  American.  Foreign  currency  options  and 

stock  index  options  traded  on  the  Chicago  Board  Options  Exchange  are  notable  excep-

tions  to  this  rule,  however. 

AMERICAN  AND 

EUROPEAN 

OPTIONS 

American  option 

Can  be  exercised  on  or 

before  its  expiration. 

European  option 

Can  be  exercised  only  at 

expiration. 

THE  OPTION  The  Option  Clearing  Corporation  (OCC),  the  clearinghouse  for  options  trading,  is  jointly 

CLEARING  owned  by  the  exchanges  on  which  stock  options  are  traded.  Buyers  and  sellers  of  options 

CORPORATION  who  agree  on  a  price  will  strike  a  deal.  At  this  point,  the  OCC  steps  in.  The  OCC  places 

itself  between  the  two  traders,  becoming  the  effective  buyer  of  the  option  from  the  writer 

and the  effective  writer  of  the  option  to  the  buyer.  All  individuals,  therefore,  deal  only 

with the  OCC,  which  effectively  guarantees  contract  performance. 

When  an  option  holder  exercises  an  option,  the  OCC  arranges  for  a  member  firm with 

clients  who  have  written  that  option  to  make  good  on  the  option  obligation.  The  member 

firm selects  from  its  clients  who  have  written  that  option  to  fulfill  the  contract.  The 

selected  client  must  deliver  100  shares  of  stock  at  a  price  equal  to  the  exercise  price  for 

each  call  option  contract  written  or  must  purchase  100  shares  at  the  exercise  price  for 

each  put  option  contract  written. 

Because  the  OCC  guarantees  contract  performance,  option  writers  are  required  to  post 

margin  to  guarantee  that  they  can  fulfull  their  contract  obligations.  The  margin  required 

is determined  in  part  by  the  amount  by  which  the  option  is  in  the  money,  because  that 

value  is  an  indicator  of  the  potential  obligation  of  the  option  writer  upon  exercise  of  the 

option.  When  the  required  margin  exceeds  the  posted  margin,  the  writer  will  receive  a 

margin  call.  The  holder  of  the  option  need  not  post  margin  because  the  holder  will 
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exercise  the  option  only  if  it is profitable  to do so. After  purchasing  the  option,  no  further 
money  is  at  risk. 

Margin  requirements  are  determined  in  part  by  the  other  securities  held  in  the 
investor's  portfolio.  For  example,  a call option  writer  owning  the  stock  against  which  the 
option  is  written  can  satisfy  the  margin  requirement  simply  by  allowing  a  broker  to  hold 
that  stock  in  the  brokerage  account.  The  stock  is  then  guaranteed  to  be  available  for 
delivery  should  the  call  option  be  exercised.  If  the  underlying  security  is  not  owned, 
however,  the  margin  requirement  is  determined  by the value  of the  underlying  security  as 
well  as  by  the  amount  by  which  the  option  is  in or  out  of  the  money.  Out-of-the-money 
options  require  less  margin  from  the  writer,  for  expected  payouts  are  lower. 

OTHER  LISTED  Options  on  assets  other  than  stocks  are  also  widely  traded.  These  include  options  on 
OPTIONS  market  indexes  and  industry  indexes,  on foreign  currency,  and  even  on  the  futures  prices 

of agricultural  products,  gold,  silver,  fixed-income  securities,  and  stock  indexes.  We  will 
discuss  these  in  turn. 

INDEX  OPTIONS  An  index  option  is  a call or put based  on a  stock  market  index  such  as 
the  S&P  500  or  the  New York  Stock  Exchange  Index.  Index  options  are  traded  on  several 
broad-based  indexes  as  well as  on a few industry-specific  indexes.  We  discussed  many  of 
these  indexes  in  Chapter  2. 

The  construction  of  the  indexes  can vary  across  contracts  or  exchanges.  For  example, 
the S&P  100  index  is  a  value-weighted  average  of  the  100  stocks  in  the  Standard  & 
Poor's  100  stock  group.  The  weights  are  proportional  to  the  market  value  of  outstanding 
equity  for  each  stock.  The  Major  Market Index,  by contrast,  is  a  price-weighted  average 
of 20  stocks,  most  of  which  are  in  the  Dow  Jones  Industrial  Average  group,  while  the 
Value  Line  Index  is  an  equally  weighted  average  of  roughly  1,700  stocks. 

More  recently,  options  contracts  on  foreign  stock  indexes  have  been  introduced.  For 
example,  options  on  the  (Japanese)  Nikkei  225  stock  average  trade  on  the  Chicago 
Mercantile  Exchange  and  options  on  the  Japan  Index  trade  on  the  American  Stock 
Exchange.  Options  on  the  Financial  Times  Share  Exchange  (FT-SE)  100  Index  of  large 
firms  in  the  United  Kingdom,  and  Eurotrak  100  Index  of  stocks  from  11  European 
countries  excluding  the  United  Kingdom,  and  the  Eurotrak  200  Index  of  both  the  FT-SE 
100 and  Eurotrak  100  stocks  trade  on  the  Chicago  Board  Options  Exchange. 

In contrast  to  stock  options,  index  options  do  not  require  that  the  call  writer  actually 
"deliver  the  index"  upon  exercise  or  that the put writer'  'purchase  the  index."  Instead,  a 
cash  settlement  procedure  is  used.  The  payoff  that  would  accrue  upon  exercise  of  the 
option  is  calculated,  and  the  option  writer  simply  pays  that  amount  to  the  option  holder. 
The  payoff  is  equal  to  the  difference  between  the  exercise  price  of  the  option  and  the 
value  of  the  index.  For  example,  if  the  S&P  index  is  at  $440  when  a  call  option  on  the 
index  with  exercise  price  $430  is exercised,  the holder  of the  call receives  a cash payment 
of the  $10  difference  times  the  contract  multiplier  of  100,  or  $1,000  per  contract. 

Figure  15.2  is  a  reproduction  of  the  listings  of  index  options  from  The  Wall  Street 

Journal. The  top  of  the  listing  shows  recent  price  ranges  for  over  20  stock  indexes.  The 
option  listings  are  similar  to  those  of  stock  options.  However,  instead  of  supplying 
separate  columns  for  put  and calls,  the index options  are all listed  in  one  column,  and  the 
letters  p  or  с  are  used  to  denote  puts  or  calls.  The  index  listings  also  report  the  "open 
interest"  for  each  contract,  which  is  the  number  of  contracts  currently  outstanding. 

FUTURES  OPTIONS  Futures  options  give  their  holders  the  right  to  buy  or  sell  a 
specified  futures  contract,  using  as  a  futures  price  Ihe  exercise  price  of  the  option. 

! 
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Dec 440  с 170 

Mar 450  P 2  723.  -  H 
jan 455c  167  I 
ғео 455  C 95  •/„  ..  : 
Call vol 170  773 Ooenint  S77 
Pui vol US  993 Open  int  600 

SAP  500 INDEX AM(SPX) 

Mar Зт5с  И4  BJ*«  -

AMERICAN 
BIO TECM(BTK) 

lCCp 10  1  . 115C Ю  6'. 
!15e SC  >  ..  -  >. 
'TCc '0  7'.  -  Г. 
;:io '3  93.  -  I», 
13CP 6  'S»t  -  *t 

vc! 70  Ooenint 
•e'  Ooeninf 

INSTITUTIONAL AM(XII) 
445 C 
*45S 

JAPAN  JNOEX(JPN) 

175D 11  3'. 

Dec I75C  17  7'. 

Jan I80P  33  4'i  -

Jan lESc  117  4'| 
jan  IBSd  7"  7  -  S't 

Dec 185c  110 

Dec 190c  300 

Mar 195  c 10  4".  -

jan  3C5P  1.000  77  I 

V.ar 77Cc  53  "  4 

MAJOR MARKETIXMII Mar Yfi  с 310 
10 54'.  •  l>. 

Dec 350c  10  79'.  -  I 

Feb 365c  10  3 

Dec 375C  136  4Ц  -
Dec 375D  333 
Jan 350C  ?l  5  -
jan  зг:о  u  4»«  -

Dec 3:5  С 450 
Dec 3:5  p 106 

Jan JCJD  350  9 
Ca" vol 0  Ooen  int 1.7И 
pLtvO' 350  Ooenint  10  599 

MS CYCLICAL(CYC) 
790 c 100  S'.  -  И.  371 

, Dec  790c  100  3'. 
1.160 •  зес  7Ko  IX 

Mar 3750  750 
( Dec  375C  Ut 

PHARMACEUTICAL(ORG) 

Although  the  delivery  process  is  slightly  complicated,  the  terms  of  futures  options 
contracts  are  designed  in  effect  to  allow  the  option  to  be  written  on  the  futures  price 
itself.  The  option  holder  receives  upon  exercise  a  net  payoff  equal  to  the  difference 
between  the  current  futures  price  on  the  specified  asset  and  the  exercise  price  of  the 
option.  Thus,  if  the  futures  price  is,  say,  $37,  and  the  call  has  an  exercise  price  of  S35. 
the holder  who  exercises  the  call  option  on  the  futures  gets  a  payoff  of  $2.  Many  of the 
futures  options  in  Figure  15.3  are  foreign  exchange  future  options;  they  are  written  on the 
futures  price  of  foreign  exchange  rather  than  on  the  actual  or  spot  exchange  rate. 

FOREIGN  CURRENCY  OPTIONS  A  currency  option  offers  the  right  to  buy  or  sell  A 

quantity  of  foreign  currency  for  a  specified  amount  of  domestic  currency.  Foreign 
currency  options  have  traded  on  the  Philadelphia  Stock  Exchange  since  December  1982. 
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HGURE  15.3 

FUTURES  OPTIONS. 

From The  Wall Street Journal. 

December  17.  1993  Reprinted 
by permission  of  THE  WALL 

STREET JOURNAL. ©  1993 
Dow Jones  &  Company.  Inc 
All Rights  Reserved  World-
wide. 

FUTURES OPTIONS PRICES 
Thursday Oecember 16 '993 

AGRICULTURAL 

CORN (CBT) 5,000 bu , cenls per bu Strike CaHs - settle Puts-Settle Pricc Mar May jty Mar Mav Jlv 270 7У*  Я  №i 'i  J  4 280 17  71 23 Tt  4-J 7'3 290 10'.  IS". 11  6  . 8'; 12 6'i 10'i 13'i 12  14 IB 

HOGS-LIVE (CME) 

310 19 J4 

J/50 2600 200  1.050 1 350 
1900 2950 

970 
.700 

>l I 700 Wed 657 (alls W'DUIS OP int Wed 11191  rails 11691 outs WHEAT (CBT) 5.000 bu , cents per bu • Sir.ke Can*-SoWe Pots-Settle Mar Mav Jiy Mar May Jiy J4'j IS  IV1 3>. 340 171.  8-,  7  23 

6'. 11 . 380 V 390 51 1 Ti 

40,000 lb 

S 7'. 36 . Est vol 6 000 Wed 4 887 cans 1.173 Dots Oo ml Wed 73.194 cans 50.199 puts SOYBEANS(CBT) 
5.000 bu . cents per bu. Strike Cans-Settle Puts-Settle Price jan Mar Mav Jan Mar May 625 57'> Ы': 67 cl  I  7  i 650 37'*  47'j 44 C7 4  7 675 7»,  26'. 3?  'a  IVj 17 700 >.  14'. 77  18  25 IV j 725 cl  8'.  14* i 42'; 44'J 49'j 750 Cl  S'l 10  67'V 65': Hst vol 9.500 Wed 5.947 calls 3.595 puis cp.nl Wed 8'517  cans 51 303 puis SOYBEAN MEAL (CBT) 100 ions. J per Ion 
•rike Cans Seme Puis-Settle 'rice jan Mar Mav Jan Mar May W 8  Ю 9  70 11 25 05 1  25 2  00 95 3  75 6  40 7  90 05 2  75 3  55 00 20  4  10 5.75 2  00 5  25 6.35 10 OS  1.75 3  IS 11 90 12 85 13 50 •20 05  7S 1  50 71 90 72.00 22 10 'JO .05  SS 95 
£si vol 600 Wed  881 calls >93 puts 
Op >nt Wed 17.471 calls 13.598 puis 
SOYBEAN OIL (CBT) 
60.000 lbs . cenls per lb. 

Slr-nc Cans Seme Puts Settle 
Pnce jan маг May jan Mar May 7 700 1  070 1 550 1.650 005 450 870 

Cans-Settle Puis-Settle Price Feb Apr jun Feb Apr jun 47 4  S7 0.12  0  25 44 7.77  3.00 0.45  0  6? 0.22 44 107  47 1  75 145 035 0 45 0  95 4.15 2  65 2  55 0.65 0 73 0.45 3  40 4  40 4  07 1  IS 0 07 0  25 2  25 6  27 l  95 Est vol 269 wed  138 calls 78 puis I 775 calls 3.022 puis 
METALS 

Op int wed 

COPPER (CMX) 75,000 lbs. cents per lb. 
Strike Calls-Settle Puis-Settle Price Feb Mar May Fee Mar May 4 00 4  40 5  30 0.60 1  00 1  55 2 60 3  20 4  05 1  20 1  60 2  30 1 60 2  20 3  15 2.15 2  80 3  40 0 90 1  45 2  Д5 3  45 4  05 4  60 0 4 5 0  90 1  75 5  00 5  50 6  CC 0.20 0  60 1  15 6  80 7  70 ?  40 Est vol 650 Wed  587 cans 197 puts Oointfted 15.377 calls 6,390 pots GOLD (CMX) 

100 Iroy ounces; J per troy ounce Strike Cans-Settle Puis  Settle Price Feb Mar A� Feb Mar Apr 370 4  70 72 20 23 70 1  70 3  00 4  40 380 10  BO 15 00 16 70 3  30 5  70 7  50 
5 50 9  80 И 70 8  00 10 30 12 30 2 SO 6  30 8  50 15 30 16 eO 18.70 1 50 4  70 6  CO 24 00 2 4 50 26 70 420 0  10 7  70 4.50 13 10 33 00 34 50 Est vol 4 600 wed 4.630 cans 2.007 puis Op in! Wed 92  927 cans 14 051 puis SILVER (CMX) 

5,000 Irey ounces, di per Iroy ounce Irike Ca"s-Settle Puis  Settle rice Feb Mar May Feb маг Mav SO 56  6 60 8 69 5 2  С 6  5 17 S '5 36  2 42 5 53 7 6S •]  0 210 50 70.7 28i 411 IS 5 73 8 33 3 !S 117  19 3 H  5 32.5 19 6 48 2 SO 6  7 4  7 74 5 541 2 57 1 66 0 .'5 1  6 9.2 19 5 71 9 77 5 85 2 Esi vol 1.5t0 Weo 7.461 cans 94i puts 47 971 cans 70.110 puts 

CANADIAN DOLLAR (CME) 100,000 Can.}, cents per Can J Strike Calls-Settle P-j-s-Sett'e ice Jan Feb Mar jan Fee Mar » 1  11 0  14 0  34 0 48 
..50 0  64 1  04 0.78 0  52 0  68 7500 0  19 0.61 0  78 0.S1 0  75 0  97 1.71 0  41 0  57 0  65 ICS 120 ! 10 0.75 0.40 1  74 1  38 1  53 ) 04 1  16 0.77 1  68 190 Est vol 771 Wed  W0 calls 105 Puis Op mi Лей 4.777  calls 3.180 puts 
BRITISH POUND (CME) 61500 pounds, cents per pound Strike Calls-Settle Pels-Settle Price Jan Feb Mar Jan Feb Mar 0 16 0  66 1.J0 1450 137 4  60 0.46 1.78 1  96 1M 7  64 1  16 1.10 7  J8 3.00 ) 64 1  56 7  78 7  78 3  68 4  40 177 0E6 1.48 4  84 5.43 6  08 

On int Wed 
INTEREST RATE 

T-BONDS (CBT) »100.000. points and Mlhs ot 100*. irike Calls-Settle Pu's-Settle Pnce jan ғео Mar jan Feb Mar 078 0-S1 113 174 MI ( 

LIVESTOCK CATTLE FEEDER (CME) SS.000 lbs . cents per lb Strike Calls-settle Puis-Seme Price Jan Mar Apr jan Mar Apr 78 4  17 о  и 0  65 0  93 10 J  67 0  17 1  15 1  55 87 1.70  1.50 1  37 0  65 1.97 7 U 0.6S  0  70 0  70 1  67 1.70 86 0.17  0  30 0.10 3  10 88 0  05 0.10 Est vol 187 Wed  178 calls 714 puis OP mi wed 1.741  calls 6,704 puis CATTLE-LIVE (CME) 40,000 lbs ; cenls per lb. Strike Calls-Settle Puis-Settle Price Feb Apr June Feb Apr June 70 4.10  6  IS 0,75  0.37 0  77 
77 7.55 4  47 7  67 0  67 0  60 1  40 74 1  35 7  97 1  67 1.47 1  17 7  37 76 0  57 1  87 0.8 7 7  70 1  95 7t 0.15  1  00 0  40 4.75 1  10 80 005  045 0  17 6  15 4  57 Es' vol I 825 Wed 1.182 cans 1 160 puis Op int Wed 16.74  catls 70,175 puis 

1550 0C3 I I 090 

114 Ml  175 I  S4 0-12 1-05 1  31 US 0-05 0*0 0-41  118 "16 <H)I 0-17 (Ml 1-43 7-14 7-39 117 (4)1 0-71 2-42  243 
ЕЯ vol 60-000. wed vol 14 612 cans 46.648 puts OP ml wed lis 600 cans 278.147 puts T-NOTES (CBT) SIOO.OOO. points and Mlhs ol 100*. Strike Cans-Settle Puts  - Settle Jan Feb Mar jan Feb Ma' 2 47 0-0» 0-18 HI Ml 0-18 0-12 П2 0-13 1-07 1  19 0431 0-16 0-S4 111 0-02 0-14 0-50 0-16 1-04 1-20 114 OOl 0-14 077 1  IS 115 0-01 0-14 Es'vol 15 000 Wed 4,947 calls 9.809 puis Op in' Wed 69.J7J calls 127.345 puts MUNICIPAL BOND INDEX (CBT) $100.000. pit ftMlhlollOON Strike Calls-Settle Puts-Settle Price Dec jan Mar Dec Jan Mai 

Esivoi 1.437 Wed 511 calls 419 cuts I Us  Ю. 1H puts SWISS FRANC (CME) 125,000 (rancs, cenls per Irene irike Calls-Settle Puts-Settle rice Jan Feb маг jan Feb Mar 6750 1  23 I 64 0.40  0 84 114 
" 89 1  15 1.67 0  59 1  05 1.37 '64 I 10 1  47 0,84 HO I  t: I 44 0  69 I  JO 1  14 1  69 

6950 0  30 0  71 1.01 7000 0  19 0.56 0 85 1 69 J  54 Est vol 1 596 Wed Ы1 calls 1.766 puts Op in tted  7  610 cans 9 J18 puts 
U S  DOLLAR  INDEX  (FINEX) 

i-Sett Feb -  --J 88 3.11 0  U 0  41 0  67 I 78 J  46 0JO 0  99 1 II I  69 0  67 1  07 1  40 
0 67 1  40 1  13 1  91 011 0  70 1.01 7  50 0U 0  43 0  70 7  97 3.11 Esl vol 39 Wed  74 cabs 95 puis OP ml wed 806  cans 546 pots 

S&P 500 STOCK INDEX (CME) 1500 limes premium .Irike Calls Settle Puis-Settle Pnce Dec jan Feb Dec Jan Feb 8.15 17 40 0  05 7  70 4.80 1 55 8  60 10 85 0  45 1  85 6  15 0 40 SIS 7  70 7.10 5  60 7  95 470 0  00 J  90 5  10 6.90 8  15 0 00 1  10 3  10 II 90 11 50 0 W 0  45 l  70 16 90 ЕЯ vol 10.5еб Wed J.60J cans 6.618 puts Oo ml V/cd 64.757 calls 159.826 pots GSCI (CME) 
times GSCI nearby index Cans Settle Puis  Settle jan Feb Mar Jan Feb Mar 

101 2-08 Ml 10 042 1-31 M2 103 0-20 0-14 1-0? 0-11 104 Ml  0-14 045 0-S9 105 0-01 0-28  1  57 

1 70 200 
JJ0 

1.J0 2  00 169 0  90 3  2« • 30 110 Esl vol 8i Wed  476 с. OP ml Wed 2.748  call 

0-61 

Since  then,  the  Chicago  Board  Options  Exchange  and  the  Chicago  Mercantile  Exchange 
have  listed  foreign  currency  options.  Currency  option  contracts  call  for  purchase  or  sale 
of the  currency  in  exchange  for  a specified  number  of U.S.  dollars.  Contracts  are  quoted 
in cents  or  fractions  of  a  cent  per  unit  of  foreign  currency. 

Figure  15.4  shows  a  Wall  Street  Journal listing  of some of these  contracts.  The  size  of 
each  option  contract  is  specified  for  each listing.  The call option  on  the  British  pound  on 
the  Philadelphia  exchange,  for  example,  entitles  its holder  to purchase  31,250  pounds  for 
a specified  number  of  cents  per  pound  on  or  before  the expiration  date.  The  December 
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FIGURE  15.4 

FOREIGN  CURRENCY 

OPTIONS. 

From  The  Wall Street Journal. 

December  17.  1993  Reprinted 
by permission  of  THE  WALL 
STREET  JOURNAL.  ©  1993 
Dow  Jones  &  Company,  inc. 
All  Rights  Reserved  World-
wide 

CURRENCY TRADING 
Call» Put» 

Vol.  La»t  Vol.  Last 

FFranc  171.27 
250,000 French Franc EOM-European jtyle. 

17 Jan  499  2.56 
British  Pound  141.71 
31/250 British  Pound EOM-cents per unit. 

150 Dec  70  0.15 
French  Franc  171.27 
250,000 French Frana EOM-ieths of a «nil per unit. 

17'/J Dec 6  4.02 
German Mark  51.48 

OPTIONS 
PHILADELPHIA  EXCHANGE 

Calls Puis 
Vol.  Last  Vol.  Last 

63.500 German Marks  EOM-cents  per unit. 
58 Dec  1050  0.05 
58Vg Dec 296  0.16  806  0.16 
59 Dec  2630  0.06  A  0.56 

Japanese Yen  91.18 
1,20.ro) jдалей  Yen EOM-IWMef a cent per unit. 

91 Dec  100  0.31 
1,250,000 Japanese Yen  ЕОМ. 

Calls Puts 
vol.  Last  vol.  List 

VO'/I Dec  220  0.08 
Swiss Franc  4I.M 
42,500 Swiss  Franc  EOM-cents  per unll. 

67 Jan  8  1.90 
69 Dec  15  0.8! 
69 Jan  10  0.77 

62.S00 Swiss  Francs  EOM. 
66Vi Jan  100  2.30 
67'.'j Jan  25  1.46  20  0.7! 
69'/3 Dec  6  1.09 

Call  Vol  6,355  Open  Inl  ...  <60,715 
Pul  Vol  12,335  Open  Inl  ...  389,631 

1994 call  option  with  strike  price  of  150  cents  sells  for  0.15  cents,  which  means  each 
contract  costs  $.0015  X  31,250  =  $46,875.  The  current  exchange  rate  is  148.71  cents  per 
pound.  Therefore,  the  option  is  out  of  the  money  by  1.29  cents,  the  difference  between 
the current  exchange  rate  and  the  exercise  price. 

There  is  an  important  difference  between  the  options  traded  on  the  Philadelphia 
exchange  (Figure  15.4)  and  the  futures  options  traded  on  the  International  Monetary 
Market  (IMM)  (Figure  15.3).  The  former  provide  payoffs  that  depend  on  the  difference 
between  the  exercise  price  and  the  exchange  rate  at  maturity.  The  latter  are  foreign 
exchange  futures  options  that  provide  payoffs  that  depend  on  the  difference  between  the 
exercise  price  and  the  exchange  rate  futures price  at  maturity.  Because  exchange  rates 
and exchange  rate  futures  prices  generally  are  not  equal,  the  options  and  futures-options 
contracts  will  have  different  values,  even  with  identical  expiration  dates  and  exercise 
prices.  For  example,  in  Figure  15.4,  the  call  option  on  the  Swiss  Franc  on  the 
Philadelphia  exchange  with  strike  price  69  cents  and  January  maturity  is  quoted  at  .77. 
The  corresponding  futures  option  from  Figure  15.3  on  the  IMM  with  the  same  strike 
price  and  maturity  is  quoted  at  .44. 

INTEREST  RATE  OPTIONS  Options  on  particular  U.S.  Treasury  notes  and  bonds  are 
listed  on  the  AMEX  and  the  СВОЕ.  Options  also  are  traded  on  Treasury  bills,  certificates 
of deposit,  and  GNMA  pass-through  certificates.  Options  on  Treasury  bond  and  Treasury 
note  futures  also  trade  on  the  Chicago  Board  of  Trade. 

15.2  VALUES  OF  OPTIONS  AT  EXPIRATION 

CALL  OPTIONS  Recall  that  a  call  option  gives  the  right  to  purchase  a  security  at  the  exercise  price.  If you 
hold a  call  option  on  Motorola  stock  with  an  exercise  price  of  S90,  and  Motorola  is  now 
selling  at  $100,  you  can  exercise  your  option  to  purchase  the  stock  at  $90  and  simul-
taneously  sell  the  shares  at  the  market  price  of  SI00.  clearing  S10  per  share.  Yet  if  the 
shares  sell  below  $90.  you  can  sit  on  the  option  and  do  nothing,  realizing  no  further  gain 
or loss.  The  value  of  the  call  option  at  expiration  equals 

Payoff  to  call  holder  =  ST  -  X  if  ST  >  X 

0 if  ST  <  X 

where  ST  is  the  value  of  the  stock  at  expiration,  and  X  is  the  exercise  price.  This  formula 
emphasizes  the  option  property  because  the  payoff  cannot  be  negative.  That  is.  the  option 
is exercised  only  if  ST  exceeds  X.  If  Sr  is  less  than  X,  exercise  does  not  occur,  and  the 
option  expires  with  zero  value.  The  loss  to  the  option  holder  in  this  case  equals  the  price 
originally  paid  for  the  right  to  buy  at  the  exercise  price.  More  generally,  the  profit to  the 
option  holder  is  the  payoff  to  the  option  minus  the  original  purchase  price. 
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FIGURE  15.5 

PAYOFF  AND  PROFIT 

TO CALL  OPTION  AT 

EXPIRATION. 

The  value  at  expiration  of  the  call on  Motorola  with  exercise  price  S90  is  given  by  the 

following  schedule. 

Motorola  value:  S80  $90  S100  $110  $120 

Option  value:  0  0  10  20  30 

For Motorola  prices  at  or  below  $90,  the  option  expires  worthless.  Above  S90,  the 

option  is  worth  the  excess  of  Motorola's  price  over  $90.  The  option's  value  increases  by 

one  dollar  for  each  dollar  increase  in  the  Motorola  stock  price.  This  relationship  can  be 

depicted  graphically,  as  in  Figure  15.5. 

The  solid  line  in  Figure  15.5  depicts  the  value  of the  call  at  maturity.  The  net  profit to 

the  holder  of  the  call  equals  the  gross  payoff  less  the  initial  investment  in  the  call. 

Suppose  the  call  cost  $14.  Then  the  profit  to  the  call  holder  would  be  as  given  in  the 

dashed  (bottom)  line  of Figure  15.5.  At option expiration,  the  investor  has  suffered  a loss 

of $14  if  the  stock  price  is  less  than  or  equal  to  $90. 

Profits  do  not  become  positive  unless  the  stock  price  at  expiration  exceeds  $104.  The 

break-even  point  is  $104,  because  at  that  price  the  payoff  to  the  call,  ST  �  X =  $104  � 

$90  =  $14,  equals  the  cost  paid  to  acquire  the  call.  Hence,  the  call  holder  shows  a  profit 

only  if  the  stock  price  is  higher. 

Conversely,  the  writer  of  the  call  incurs  losses  if  the  stock  price  is  high.  In  that 

scenario,  the  writer  will  receive  a call and will be obligated  to  deliver  a stock  worth  Sr  for 

only  X  dollars. 

Payoff  to  call  writer  =  ~(ST  -  X)  if  ST>  X 

0 tfST<X. 

The  call  writer,  who  is  exposed  to  losses  if Motorola  increases  in  price,  is  willing  to  bear 

this  risk  in  return  for  the  option  premium. 

Figure  15.6  depicts  the  payoff  and  profit  diagrams  for  the  call  writer.  These  are  the 

mirror  images  of  the  corresponding  diagrams  for  call  holders.  The  breakeven  point  for 

the  option  writer  also  is  $104.  The (negative)  payoff  at that point  just  offsets  the premium 

originally  received  when  the  option  was  written. 

PUT  OPTIONS  A  put  option  conveys  the  right  to  sell an asset at the exercise  price.  In this  case,  the  holder 

will  not  exercise  the  option  unless  the  asset  sells  for  less  than  the  exercise  price.  For 

example,  if  Motorola  shares  were  to  fall  to  $80,  a  put  option  with  exercise  price  $90 

could  be  exercised  to  give  a  $10  payoff  to  its holder.  The holder  would  purchase  a  share 
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FIGURE  15.6 

PAYOFF  AND  PROFIT 

TO  CALL  WRITERS 

AT EXPIRATION. 

FIGURE  15.7 

PAYOFF  AND  PROFIT 

TO  PUT  OPTION  AT 

EXPIRATION. 

of Motorola  for  S80 and  simultaneously  deliver  it  to  the  put  option  writer  for  the exercise 

price of  S90. 

The value  of  a  put  option  at  expiration  is 

Payoff  to  put  holder  =  0  if  ST  >  X 

X -  ST  if  ST<  X. 

The solid  line  in  Figure  15.7  illustrates  the  payoff  at  maturity  to  the  holder  of  a put 

option on  Motorola  stock  with  an  exercise  price  of  S90.  If  the  stock  price  at  option 

maturity  is  above  S90,  the  put  has  no  value,  as  the  right  to  sell  the  shares  at  $90  would not 

be exercised.  Below  a  price  of  $90,  the  put  value  at  expiration  increases  by  one  dollar for 

each dollar  the  stock  price  falls.  The  dashed  line  in  Figure  15.7  is  a  graph  of  the put 

option owner's  profit  at  expiration,  net  of  the  initial  cost  of  the  put. 

/ I  CONCEPT 

I CHECK 

2. Analyze  the  strategy  of  put  writing. 

a. What  is  the  payoff  to  a  put  writer  as  a  function  of  the  stock  price? 

b. What  is  the  profit? 

c. Draw  the  payoff  and  profit  graphs. 

d. When  do  put  writers  do  well?  When  do  they  do  poorly? 
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THE  BLACK  HOLE:  HOW  SOME  INVESTORS  LOST  ALL  THEIR  MONEY 

IN  THE  MARKET  CRASH 

THEIR  SALES  OF  "NAKED  PUTS"  QUICKLY 

COME  TO  GRIEF,  DAMAGE  SUITS  ARE  FILED 

When Robert  O'Connor  got  involved  in  stock-index 
options, he hoped  his  trading  profits  would help put his 
children through  college.  His  broker,  Mr.  O'Connor 
explains, "said  we  would  make  about  $1,000  a  month, 
and if our losses  got  to  $2,000  to  $3,000, he would close 
out the account." 

Instead, Mr.  O'Connor,  the  46-year-old  owner  of  a 
small medical  X-ray  printing  concern  in  Grand Rapids, 
Michigan, got  caught  in  one  of the  worst investor blow-
outs in history.  In  a  few  minutes  on  October 19,  he lost 
everything in his  account  plus  an additional  $91,000—a 
total loss  of  175  percent  of  his  original  investment. 

SCENE  OF  DISASTER 

For Mr.  O'Connor  and  hundreds  of  other  investors, a 
little-known corner  of  the  Chicago  Board  Options 
Exchange was  the  "black  hole"  of  Black  Monday's 
market crash.  In  a  strategy  marketed  by  brokers nation-
wide as a sure thing,  these  customers  had sunk hundreds 
of millions  of  dollars  into  "naked  puts"-—unhedged, 
highly leveraged  bets  that  the  stock  market  was  in  no 
danger of  plunging.  Most  of  these  naked  puts  seem to 
have been options  on  the  Standard  &  Poor's  100  stock 
index, which  are  traded  on  the  СВОЕ.  When  stocks 
crashed, many  traders  with  unhedged  positions got mar-
gin calls  for  several  times  their  original  investment. 

THE  'PUT'  STRATEGY 

The losses  were  especially  sharp  in  "naked,  out-of-the-
money puts."  A  seller  of  puts  agrees  to  buy  stock  or 
stock-index contracts  at a set price before the put expires. 
These contracts  are  usually  sold  "out  of  the money"— 
priced at  a  level  below  current  market  prices  that makes 
it unprofitable  to  exercise  the  option  so  long  as  the 

market rises  or  stays flat.  The seller  pockets  a  small 
amount per contract. 

But if  the market plunges, as  it  did October  19.  the 
option swings into the money. The seller, in effect,  has to 
pay pre-plunge  stock  prices  to  make  good  on  his 
contract—and he  takes a big loss. 

"You have to recognize that there is unlimited poten-
tial for  disaster"  in  selling  naked  options,  says  Peter 
Thayer, executive vice president of Gateway Investment 
Advisors Inc.,  a  Cincinnati-based investment  firm  that 
trades options to hedge its stock portfolios. Last Septem-
ber, Gateway bought out-of-the-money put  options  on 
the S&P 100  stock index on  the  СВОЕ  at  S2  to  S3  a 
contract as  "insurance"  against  a  plunging market.  By 
October 20,  the day after  the crash,  the  value  of  those 
contracts had soared to $130. Although Gateway profited 
handsomely, the  parties on  tile  other  side  of  the  trade 
were clobbered. 

FIRM  SUED 

Brokers who were pushing naked options  assumed that 
the stock market wouldn't  plunge  into  uncharted terri-
tory. Frank VanderHoff, one of  the  two  main  brokers 
who put 50  to 70 H.B. Shaine clients  into  stock-index 
options, says he told clients that the strategy's  risk  was 
"moderate barring  a  nuclear  attack  or  a  crash  like 
1929." It wasn't speculative. The market could go up or 
down, but not substantially up or down. If the crash had 
only been as bad as "29, he adds, "we  would have made 
it." 

Abridged from  The  Wall  Street  Journal.  December  2.  1987. 
Reprinted by  permission of  THE  WALL  STREET  JOURNAL.  © 

1987 Dow Jones & Company.  Inc.  All  Rights  Reserved  World-
wide. 

Writing  puts  naked  (i.e.,  writing  a  put without  an offsetting  short  position  in  the  stock 
for  hedging  purposes)  exposes  the  writer  to  losses  if  the  market  falls.  Writing  naked  out-
of-the-money  puts  was  once  considered  an  attractive  way  to  generate  income,  as  it  was 
believed  that  as  long  as  the  market  did  not  fall  sharply  before  the  option  expiration,  the 
option  premium  could  be  collected  without  the  put  holder  ever  exercising  the  option 
against  the  writer.  Because  only  sharp  drops  in  the  market  could  result  in  losses  to  the 
writer  of  the  put,  the  strategy  was  not  viewed  as  overly  risky.  However,  the  accompany-
ing box  notes  that  in  the  wake  of  the  market  crash  of  October  1987.  such  put  writers 
suffered  hugh  losses.  Participants  now  perceive  much  greater  risk  to  this  strategy. 
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OPTION  VERSUS  Purchasing  call  options  is  a  bullish  strategy;  that  is,  the  calls  provide  profits  when stock 
STOCK  prices  increase.  Purchasing  puts,  in contrast,  is  a bearish  strategy.  Symmetrically,  writing 
INVESTMENTS  calls  is  bearish,  while  writing  puts  is  bullish.  Because  option  values  depend  on  the price 

of the  underlying  stock,  purchase  of  options  may  be  viewed  as  a  substitute  for  direct 
purchase  or  sale  of  a  stock.  Why  might  an  option  strategy  be  preferable  to  direct stock 
transactions?  We  can  begin  to  answer  this  question  by  comparing  the  values  of  option 
versus stock  positions  in  Motorola. 

Suppose  you  believe  Motorola  stock  will  increase  in  value  from  its  cutTenl level, 
which we  will  assume  is  $90.  You  know  your  analysis  could  be  incorrect,  however,  and 
that Motorola  could  fall  in price.  Suppose  a  six-month  maturity  call  option  with  exercise 
price of  $80  sells  for  $18,  and  the  semiannual  interest  rate  is  2%.  Consider  the  following 
three strategies  for  investing  a  sum of  $18,000.  For  simplicity,  suppose  Motorola  will not 
pay any  dividends  until  after  the  six-month  period. 

Strategy  A:  Purchase  200  shares  of  Motorola 
Strategy  B:  Purchase  1,000  call options  on Motorola  with  exercise  price  $80.  (This would 

require  10  contracts,  each  for  100  shares.) 
Strategy  C:  Purchase  200  call  options  for  S3.600.  Invest  the  remaining  $14,400  in six-

month T-bills,  to  earn  2%  interest. 

Let us  trace  the  possible  values  of  these  three  portfolios  when  the  options  expire in six 
months  as  a  function  of  Motorola  stock  price  at  that  time. 

Motorola  Price 

S70 S80 S90 S100 siio 

Value  of  portfolio  A 

Value  of  portfolio  В 

Value  of  portfolio  С 

S14,000 

0 

14.688 

S16.000 

0 

14.688 

S18.000 

10.000 

16.688 

S20.000 

20,000 

18.688 

$22,000 

30.000 

20,688 

Portfolio  A  will  be  worth  200  times  the  share  value  of  Motorola.  Portfolio  В  is 
worthless  unless  Motorola  sells  for  more  than  the  exercise  price  of  the  call.  Once  that 
point is  reached,  the  portfolio  is  worth  1.000  times  the  excess  of  the  stock  price  over the 
exercise  price.  Finaly.  portfolio  С  is  worth  SI4.688  from  the  investment  in  T-bills 
(SI4.400  X  1.02  =  $14,688)  plus  any  profits  from  the  200  call  options.  Remember  that 
each of  these  portfolios  involves  the  same  SI  8.000  initial  investment.  The  rates  of return 
on these  three  portfolios  are  as  follows: 

Motorola  Price 

S70 sso S90 S100 S110 

A (all  Stock) 
В (all  options) 
С (options  plus  bills) 

-22.2% 
-100.0 

-18.4 

-11.1% 
-100.0 

-18.4 

0.0% 
-44.4 

-7.3 

11.1% 
11.1 

3.8 

22.2% 
66.7 
14.9 

These  rates  of  return  are  graphed  in  Figure  15.8. 

Comparing  the  returns  of  portfolios  В  and  С  to  those  of  the  simple  investment  in 
Motorola  stock  represented  by  portfolio  A,  we  see  that  options  offer  two  interesting 
features.  First,  an option  offers  leverage.  Compare  the  returns  of  portfolio  В and A. When 
Motorola  stock  falls  in  price  even  moderately  to  S80,  the  value  of  portfolio  В  falls 
precipitously  to  zero—a  rate  of  return  of  negative  100  percent.  Conversely,  if  the stock 



CHAPTER 15  I  OPTIONS  MARKETS 419 

FIGURE  15.8 

RATE  OF  RETURN 

TO THREE 

STRATEGIES. 

Stock price 

A: All slock 

- —  B:  All options 

C: Stock  plus  bills 

price  increases  by  22.2  percent, from $90 to $110, the all-option portfolio  jumps in  value 
by a  disproportionate  66.7%.  In this  sense,  calls are  a  levered investment  on  the  stock. 
Their  values  respond  more  than proportionately  to  changes  in  the  stock  value. 

Figure  15.8  vividly  illustrates  this  point.  The  slope  of  the  all-option  portfolio  is  far 
steeper  than  that  for  the all-stock portfolio,  reflecting  its greater  porportional  sensitivity 
to the  value  of  the  underlying  security.  The  leverage  factor  is  the  reason  that  investors 
(illegally)  exploiting  inside  information  commonly  choose  options  as  their  investment 
vehicle. 

The potential  insurance  value of options is the second interesting  feature,  as portfolio 
С shows.  The  T-bill  plus  option  portfolio  cannot be  worth  less  than  $14,688  after  six 
months,  as  the  option  can  always be left  to expire worthless.  The  worst  possible  rate  of 
return  on  portfolio  С  is  -18.4%,  compared  to  a  (theoretically)  worst  possible  rate  of 
return  of  Motorola  stock  of -100%  if  the company were  to go bankrupt.  Of  course,  this 
insurance  comes  at  a  price:  When Motorola  does  well,  portfolio  С does  not  perform  as 
well as  portfolio  A, the all-stock portfolio. For stock prices above $90,  Portfolio  С under-
performs  portfolio  A  by  7.3  percentage points. 

This  simple  example  makes  an  important  point.  While  options  can  be  used  by 
speculators  as  effectively  leveraged stock  positions,  as  in portfolio  B,  they  also  can  be 
used  by  investors  who  desire to tailor their risk exposures in creative ways,  as in portfolio 
C. For  example,  the  call  plus  T-bills  strategy of  portfolio  С  provides  a  rate  of  return 
profile  quite  unlike  that  of the stock alone. The absolute limitation  on  downside  risk  is  a 
novel  and  attractive  feature  of  this  strategy.  We  will  discuss  below  several  option 
strategies  that  provide  other  novel  risk  profiles  that might  be  attractive  to  hedgers  and 
other  investors. 

THE  PUT-CALL 

PARITY 

RELATIONSHIP 

Say you  buy  a  call  option  and  write  a  put option, each with  the  same  exercise  price.  X, 

and the  same  expiration  date,  T. At expiration, the payoff on your  investment  will  equal 
the payoff  to  the call,  minus the payoff that must be made on the put. The payoff  for  each 
option  will  depend  on  whether  the ultimate stock price,  ST, exceeds  the  exercise  price  at 
contract  expiration. 

Payoff  of  call  held 

-Payoff  of  put  written 

Total 

SR<X  ST  >  X 

0 ST~  X 

-{X-  ST)  0 

ST -  X  Sr-  X 

I 
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FIGURE  15.9 

THE  PAYOFF 

PATTERN  OF  A  LONG 

CAI.L-SHORT  PUT 

POSITION. 

Payoff 

Long  call 

Sr 

+ Short  put 

Sr 

= Leveraged  equity 

ST 

Figure  15.9  illustrates  this  payoff  pattern.  Compare  the  payoff  to  that  of  a  portfolio 
made  up  of  the  stock  plus  a  borrowing  position,  where  the  money  to  be  paid  back  will 
grow,  with  interest,  to  X  dollars  at  the  maturity  of  the  loan.  Such  a  position  is  a  levered 

equity  position  in  which  X/(\  +  rf)
Tdollars  is  borrowed  today  (so  that  X  will  be  repaid at 

maturity),  and  S0  dollars  is  invested  in  the  stock.  The  total  payoff  of  the  levered  equity 
position  is  ST  -  X,  the  same  as  that  of  the  option  strategy.  Thus,  the  long  call-short  put 
position  replicates  the  levered  equity  position.  Again,  we  see  that  option  trading  provides 
leverage. 

Because  the  option  portfolio  has  a  payoff  identical  to  that  of  the  levered  equity 
position,  the  costs  of  establishing  them  must  be  equal.  The  net  cash  outlay  necessary  to 
establish  the  option  position  is  С  —  P:  the  call  is  purchased  for  C.  while  the  written  put 
generates  income  of  P.  Likewise,  the  levered  equity  position  requires  a  net  cash  outlay of 
S0 -  X/(l  +  rf)

T,  the  cost  of  the  stock  less  the  proceeds  from  borrowing.  Equating  these 
costs,  we  conclude. 

С -  P  =  S0  -  X/(l  +  rf)T (15.1) 
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put-call  parity  theorem 

An equation  represent-

ing the proper  relation-

ship between  put  and 

call prices. 

Equation  15.1  is  called the  put-call  parity  theorem  because  it  represents  the  proper 
relationship  between  put  and  call  prices.  If  the  parity  relation  is  ever  violated,  an 
arbitrage  opportunity  arises. 

EXAMPLE  15.3:  PUT-CALL  PARITY 

Suppose  you  confront  the following data for a certain stock. 

Stock  price 
Call price  (six-month  maturity,  X  =  $105) 
Put price  (six-month  maturity,  X  =  $105) 
Risk-tree  interest  rate: 

$110 
17 

5 

10 25% effective  annual 
yield (5%  per  6  months) 

We use  these  data in the put-call  parity theorem to  see if parity is  violated. 

С -  P  I  S0  -  X/(l  +  rfY 

17 - 5  1  110  -  105/1.05 
12 1 10 

This result,  a  violation of parity (12 does not equal 10) indicates mispricing and leads 
to an  arbitrage  opportunity. You can buy the relatively cheap portfolio  (the stock plus 
borrowing  position  represented on  the right-hand side  of  the  equation)  and  sell  the 
relatively expensive  portfolio  (the long call-short  put  position corresponding  to  the 
left-hand  side,  that is,  write a call and buy a put). 

Let's  examine  the payoff to this strategy. In six months, the stock will be worth ST. 

The $100  borrowed will  be paid back with interest, resulting in  a  cash flow  of $105. 
The written  call  will  result in a  cash outflow of ST  -  $105  if  ST  exceeds  $105.  The 
purchased put  pays off $105 -  ST  if the stock price is below $105. 

Table 15.1  summarizes  the  outcome. The  immediate cash  inflow  is  $2.  In  six 
months,  the  various  positions provide exactly offsetting cash flows:  the $2  inflow  is 
realized risklessly without any offsetting outflows. This is an arbitrage opportunity that 
investors  will  pursue  on  a  large scale until buying and  selling pressure  restores  the 
parity condition  expressed in  Equation 15.1. 

TABLE  15.1 

ARBITRAGE 

STRATEGY 

Equation  15.1  actually applies  only to options on stocks  that pay no  dividends  before 
the maturity  date  of the option. It also applies only to European options,  as  the cash  flow 
streams  from  the two portfolios  represented by the two sides of Equation  15.1  will match 
only  if  each  position  is  held until maturity. If a call and a put may be optimally  exercised 
at different  times  before  their  common  expiration  date,  then  the  equality  of  payoffs 
cannot  be  assured,  or  even  expected,  and the portfolios  will have  different  values. 

Cash  Flow  in  Six  Months 

Position Immediate  Cash  Flow SR <105 ST 3:  105 

Buy  stock -110 Sr Sr 

Borrow  Л/(1  +  r,)r  =  $100 + 100 -105 -105 

Sell  call + 17 0 -(ST-  105) 

Buy  put -5 105 -  ST 
0 

Total 2 a 0 
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The extension  of  the  parity  condition  for  European  call  options  on  dividend-paying 
stocks is,  however,  straightforward.  Problem  12  at  the  end  of  the  chapter  leads  you 
through the  extension  of  the  parity  relationship.  The  more  general  formulation  of the put-
call parity  condition  is 

Put-call  parity:  P  =  С  -  S0  +  PV(X)  +  PV(dividends)  (15.2) 

where />V(dividends)  is  the  present  value  of  the  dividends  that  will  be  paid  by  the stock 
during the  life  of the  option.  If  the  stock  does  not  pay  dividends,  Equation  15.2  becomes 
identical  to  Equation  15.1. 

Notice  that  this  generalization  would  apply  as  well  to  European  options  on assets other 
than stocks.  Instead  of  using  dividend  income  per  se  in  equation  15.2,  we  would  let any 
income  paid  out  by  the  underlying  asset  play  the  role  of  the  stock  dividends.  For 
example,  European  put  and  call  options  on  bonds  would  satisfy  the  same  parity  relation-
ship, except  that  the  bond's  coupon  income  would  replace  the  stock's  dividend  payments 
in the  parity  formula. 

Let's  see  how  well  parity  works  using  real  data  on  the  Motorola  options  in  Fig-
ure 15.1.  The  January  call  with  exercise  price  S90  and  time  to  expiration  of  36  days cost 
$4, while  the  corresponding  put  option  cost  S4.25.  Motorola  was  selling  for  S89.25, and 
the annualized  short-term  interest  rate  on  this  date  was  2.8%.  Motorola  went  ex-dividend 
on December  9,  so there  are  no  dividends  to  be paid  to  a stock  purchaser  between  the date 
of the  listing,  December  16,  1993.  and  the  option  maturity  date,  January  21,  1994. 
According  to  parity,  we  should  find  that 

P =  С  +  PV(X)  -  S 

4-25 =  4.00  +  (]  Q2s°  6/365 -  89-25 

4.25  =  4.00  +  89.76  -  89.25 

4.25  =  4.51 

So. parity  is  violated  by  about  S.26  per  share.  Is  this  a  big  enough  difference  to exploit? 
Probably  not.  You  have  to  weigh  the  potential  profit  against  the  trading  costs  of the call, 
put, and  stock.  More  important,  given  the  fact  that  options  trade  relatively  infrequently, 
this deviation  from  parity  might  not  be  "real."  but  may  instead  be  attributable  to  "stale" 
price quotes  at  which  you  cannot  actually  trade. 

OPTION  An  unlimited  variety  of  payoff  patterns  can  be  achieved  by  combining  puts  and calls with 
STRATEGIES  various  exercise  prices.  Below  we  explain  the  motivation  and  structure  of  some  of the 

more popular  ones. 

PROTECTIVE  PUT  Imagine  you  would  like  to  invest  in  a  stock,  but  you  are  unwilling to 
bear potential  losses  beyond  some  given  level.  Investing  in  the  stock  alone  seems  risky to 
you because  in  principle  you  could  lose  all  the  money  you  invest.  You  might  consider 
instead investing  in  stock  and  purchasing  a  put  option  on  the  stock. 

Table  15.2  shows  the  total  value  of  your  portfolio  at  option  expiration.  Whatever 
happens  to  the stock  price,  you  are  guaranteed  a  payoff  equal  to  the  put  option's  exercise 
price because  the  put  gives  you  the  right  to  sell  Motorola  for  the  exercise  price  even if the 
stock price  is  below  that  value. 
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TABLE  15.2 

PAYOFF  TO 

PROTECTIVE  POT 

STRATEGY 

S,<X  ST  >  X 

Slock  ST  Sr 

Put  X  -  Sr  0 

Total  X  ST 

FIGURE  15.10 

VALUE  OF  A 

PROTECTIVE  PUT 

POSITION  AT 

EXPIRATION. 

Payoff  of  stock 
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EXAMPLE  15.4:  PROTECTIVE  PUT 

Suppose the  strike  price  is  X  =  $115  and  Motorola  is  selling  for  $112  at  option 

expiration. Then the  value  of your  total  portfolio  is  SI  15: the  stock  is  worth  $112 and 

the value  of  the  expiring  put  option  is 

X -  Sr  =  $115  -  $112  =  $3 

Another way to look at it is that you are holding  the  stock  and  a  put  contract  giving you 

the right to  sell the  stock for  $115. On the  other  hand,  if  the  stock  price  is  above $115, 

say $119, then the  right to sell a  share at $115  is  worthless.  You  allow  the  put to expire 

unexercised, ending  up  with  a  share  of  stock  worth  Sr  �  $119. 

protective  put 

An asset  combined  with 

a put  option  that  guaran-

tees minimum  proceeds 

equal  to  the  put's  exer-

cise price. 

Figure  15.10  illustrates  the  payoff  and  profit  to  this  protective  put  strategy.  The solid 

line in  Figure  15.10C  is  the  total  payoff.  The  dashed  line  is  displaced  downward  by the 

cost of  establishing  the  position,  S0  +  P.  Notice  that  potential  losses  are  limited. 

It is  instructive  to  compare  the  profit  on  the  protective  put  strategy  with  that  of the 

slock investment.  For  simplicity,  consider  an  at-the-money  protective  put,  so that X = 50. 

Figure 15.11  compares  the  profits  for  the  two  strategies.  The  profit  on  the  stock  is zero if 

the stock  price  remains  unchanged,  and  ST  =  S0.  It  rises  or  falls  by  $1  for  every dollar 

swing in  the ultimate  stock  price.  The  profit  on the  protective  put  is  negative  and equal to 

the cost  of  the  put  if  5,  is  below  S0.  The  profit  on  the  protective  put  increases  one for one 

with increases  in  the  stock  price. 

Figure  15.11  makes  it  clear  that  the  protective  put  offers  some  insurance  against  stock 

price declines  in  that  it  limits  losses.  As  we  shall  see  in  the  next  chapter,  protective put 

strategies  are  the  conceptual  basis  for  the  portfolio  insurance  industry.  The  cost  of the 

protection  is  that,  in the  case  of  stock  price  increases,  your  profit  is  reduced  by  the cost of 

the put,  which  turned  out  to  be  unneeded. 

covered  call 

Writing  a  call  on  an 

asset  together  with  buy-

ing the  asset. 

COVERED  CALLS  A  covered  call  position  is  the  purchase  of  a  share  of  stock  with a 

simultaneous  sale  of a call  on  that  stock.  The  position  is  '  'covered''  because  the  potential 

obligation  to  deliver  the  stock  is  covered  by  the  stock  held  in  the  portfolio.  Writing an 

FIGURE  15.11 

PROTECTIVE  PUT 

VERSUS  STOCK 

INVESTMENT. 
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option  without  an  offsetting  stock position  is  called by contrast  naked option  writing.  The 

payoff  to  a  covered  call,  presented  in  Table 15.3,  equals  the  stock  value  minus  the  payoff 

of the  call.  The  call  payoff  is  subtracted  because  the  covered  call  position  involves 

issuing  a  call  to  another  investor  who  can choose  to  exercise  it  to  profit  at  your  expense. 

TABLE  15.3 

PAYOFF  TO  A 

COVERED  CALL Payoff  of  stock 

-Payoff  of  call 

Total 

ST s  X  ST  >  X 

Sr  Sr 

-0  -(Sr  -  X) 

Sr X 

FIGURE  15.12 

VALUE  OF  A 

COVERED  CALL 

POSITION  AT 

EXPIRATION. 
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The solid  line  in  Figure  15.12C  illustrates  the  payoff  pattern.  You  see  that  the  total 

position  is  worth  ST  when  the  stock  price  at  time  T  is  below  X  and  rises  to  a  maximum  of 

X when  ST  exceeds  X.  In  essence,  the  sale  of  the  call  option  means  the  call  writer  has sold 

the claim  to  any  stock  value  above  X  in  return  for  the  initial  premium  (the  call  price). 

Therefore,  at  expiration,  the  position  is  worth  at  most  X.  The  dashed  line  of  Fig-

ure 15.12C  is  the  net  profit  to  the  covered  call. 

Writing  covered  call  options  has  been  a  popular  investment  strategy  among  institu-

tional  investors.  Consider  the  managers  of  a  fund  invested  largely  in  stocks.  They  might 

find it  appealing  to  write  calls  on  some  or  all  of  the  stock  in  order  to  boost  income  by the 

premiums  collected.  Although  they  thereby  forfeit  potential  capital  gains  should  the 

stock  price  rise  above  the  exercise  price,  if  they  view  X  as  the  price  at  which  they  plan to 

sell the  stock  anyway,  then  the  call  may  be  viewed  as  enforcing  a  kind  of  "sell 

discipline."  The  written  call  guarantees  the  stock  sale  will  occur  as  planned. 

EXAMPLE  15.5:  COVERED  CALL 

Assume  a pension  fund  holds  1,000  shares  of  GE  stock,  with  a  current  price  of S130 per 

share.  Suppose  management  intends  to  sell  all  1.000  shares  if  the  share  price  hits  $140, 

and a  call  expiring  in  90  days  with  an  exercise  price  of  S140  currently  sells  for  $5. By 

writing  10  GE  call  contracts  (100  shares  each)  the  fund  can  pick  up  $5,000  in  extra 

income.  The  fund  would  lose  its  share  of  profits  from  any  movement  of  GE  stock 

above  $140  per  share,  but  given  that  it  would  have  sold  its  shares  at  $140,  it  would not 

have realized  those  profits  anyway. 

STRADDLE  A  long  straddle  is  established  by  buying  both  a  call  and  a  put  on  a  stock, 

each  with  the  same  exercise  price,  X,  and  the  same  expiration  date.  T.  Straddles  are  useful 

strategies  for  investors  who  believe  a  stock  will  move  a  lot  in  price  but  are  uncertain 

about  the  direction  of  the  move.  For  example,  suppose  you  believe  an  important  court 

case  that  will  make  or  break  a  company  is  about  to  be  settled,  and  the  market  is  not yet 

aware  of  the  situation.  The  stock  will  either  double  in  value  if  the  case  is  settled  favorably 

or will  drop  by  half  if  the  settlement  goes  against  the  company.  The  straddle  position  will 

do well  regardless  of  the  outcome  because  its  value  is  highest  when  the  stock  price  makes 

extreme  upward  or  downward  moves  from  X. 

The  worst-case  scenario  for  a  straddle  is  no  movement  in  the  stock  price.  If  ST  equals 

X. both  the  call  and  the  put  expire  worthless,  and  the  investor's  outlay  for  the  purchase  of 

both options  is  lost.  Straddle  positions  basically  are  bets  on  volatility.  An  investor  who 

establishes  a  straddle  must  view  the  stock  as  more  volatile  than  the  market  does. 

Conversely,  investors  who  write  straddles�selling  both  a  call  and  a  put�must  believe 

the market  is  less  volatile.  They  accept  the  option  premiums  now,  hoping  the  stock  price 

will not  change  much  before  option  expiration. 

The payoff  to  a  straddle  is  presented  in  Table  15.4.  The  solid  line  of  Figure  15.13C 

illustrates  this  payoff.  Notice  the  portfolio  payoff  is  always  positive,  except  at  the  one 

point  where  the  portfolio  has  zero  value.  ST  =  X.  You  might  wonder  why  all  investors 

don't  pursue  such  a  no-lose  strategy.  The  straddle  requires  that  both  the  put  and  call be 

purchased.  The  value  of  the  portfolio  at  expiration,  while  never  negative,  still  must 

exceed  the  initial  cash  outlay  for  a  straddle  investor  to  clear  a  profit. 

The dashed  line  of  Figure  15.13C  is  the  profit  to  the  straddle.  The  profit  line  lies  below 

the payoff  line  by  the  cost  of  purchasing  the  straddle,  P  +  C.  It  is  clear  from  the  diagram 

that the  straddle  position  generates  a  loss  unless  the  stock  price  deviates  substantially 

from  X. The  stock  price  must  depart  from  X by  the  total  amount  expended  to  purchase  the 

call and  the  put  in  order  for  the  purchaser  of  the  straddle  to  clear  a  profit. 

straddle 

A combination  of  a  call 

and a  put,  each  with  the 

same exercise  price  and 

expiration  date. 
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TABLE15-4 
PAYOFF  TO  A 

STRADDLE  Payoff  of  call  0  ST  -  X 

+ Payoff  of  put  +(X  -  ST)  +0 

Total  X-  ST  Sr  -  X 

FIGURE  15.13 

PAYOFF  AND  PROFIT 

ТО Л  STRADDLF.  AT 

EXPIRATION. 

Payoff of call 

Payoff of  put 

\ \  Payoff 

Payoff  of  straddle 
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spread 

A combination  of  two  or 

more call  options  or  put 

options  on  the  same 

asset with  diffenng  exer-

cise prices  or  times  to 

expiration. 

Strips and  straps  are  variations  of  straddles.  A  strip  is  two  puts  and  one  call  on  a 

security  with  the  same  exercise  price  and  maturity  date.  A  strap  is  two  calls  and  one put. 

3. Graph  the  profit  and  payoff  diagrams  for  strips  and  straps. 

SPREADS  A  spread  is  a combination  of  two  or  more  call  options  (or  two  or  more puts) 

on the  same  stock  with  differing  exercise  prices  or  times  to  maturity.  Some  options  are 

bought,  while  others  are  sold,  or  written.  A  vertical  or  money  spread  involves  the 

purchase  of  one  option  and  the  simultaneous  sale  of  another  with  a  different  exercise 

price.  A  horizontal  or  time  spread  refers  to  the  sale  and  purchase  of  options  with 

differing  expiration  dates. 

Consider  a  vertical  spread  in  which  one  call  option  is  bought  at  an  exercise  price  X,, 

while  another  call  with  identical  expiration  date,  but  higher  exercise  price,  X-,,  is written. 

The  payoff  to  this  position  will  be  the  difference  in  the  value  of  the  call  held  and  the 

value  of  the  call  written,  as  in  Table  15.5. 

There  are  now  three  instead  of  two  outcomes  to  distinguish:  the  lowest-price  region 

where  ST  is  below  both  exercise  prices,  a  middle  region  where  ST  is  between  the  two 

exercise  prices,  and  a  high-price  region  where  Sr  exceeds  both  exercise  prices.  Fig-

ure 15.14  illustrates  the  payoff  and  profit  to  this  strategy,  which  is  called  a  bullish  spread 

because  the  payoff  either  increases  or  is  unaffected  by  stock  price  increases.  Holders  of 

bullish  spreads  benefit  from  stock  price  increases. 

EXAMPLE  15.6:  BULLISH  SPREAD 

A bullish  spread  would  be  appropriate  for  an  investor  who  has  a  target  wealth  goal in 

mind but  is  unwilling  to  risk  losses  beyond  a  certain  level. 

Suppose  you  are  contemplating  buying  a  house  for  S  150.000.  You  might  set  this 

figure  as  your  goal.  Your  current  wealth  may  be  SI45.000.  and  you  are  unwilling  to 

risk losing  more  than  S 10.000. A call  with  exercise  price  SI  35 sells  for  S15,  while a call 

with exercise  price  S150  sells  for  S5.  A  bullish  spread  on  1.000  shares  (10  option 

contracts)  with  X,  =  SI35  and  X2  =  SI50  would  give  you  a  good  chance  to  realize a 

S5.000  profit  (if  ST  exceeds  S150)  without  risking  loss  of  more  than  S10.000. 

Another  motivation  for  a bullish  spread  might  be  that  the  investor  thinks  one  option is 

overpriced  relative  to  another.  For  example,  an  investor  who  believes  the  X  =  S135  call 

is cheap  compared  to  the  X =  S150  call  might  establish  the  spread,  even  without  a  strong 

desire  to  take  a  bullish  position  in  the  stock. 

15.3  OPTION-LIKE  SECURITIES 

Suppose  you  never  traded  an  option  directly.  Why  do  you  need  to  appreciate  the 

properties  of  options  in  formulating  an  investment  plan?  Many  financial  instruments  and 

agreements  have  features  that  convey  implicit  or  explicit  options  to  one  or  more  parties. 

If you  are  to  value  and  use  these  securities  correctly,  you  must  understand  these 

embedded  option  attributes. 

CALLABLE  BONDS  YOU  know  from  Chapter  9  that  most  corporate  bonds  are  issued  with  call  provisions 

entitling  the  issuer  to  buy  bonds  back  from  bondholders  at  some  time  in  the  future  at a 

specified  call  price.  A  call  provision  conveys  a  call  option  to  the  issuer,  where  the 

exercise  price  is  equal  to  the  price  at  which  the  bond  can  be  repurchased.  A  callable  bond 

arrangement  is  essentially  a  sale  of  a  straight  bond  (a  bond  with  no  option  features  such 
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TABLE  15.S 

PAYOFF  TO  A 

BULLISH  VERTICAL 

SPREAD 

Sr  <  X, X,  <  ST  £  X2  St  >  X3 

Payoff  of  call,  exercise  price  =  X,  0  ST  -  X,  ST~  X, 

-Payoff  of  call,  exercise  price  =  X2  -0  -0  -(Sr  -  X2) 

Total  0  ST  -  X,  Xz  -  X, 

FIGURE  15.14 

VALUE  OF  A 

BULLISH  SPREAD 

POSITION  AT 

EXPIRATION. 
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FIGURE  15.15 

VALUES  OF 

CALLABLE  BONDS 

COMPARED  WITH 

STRAIGHT  BONDS. 

/ I  CONCEPT 

I CHECK 

/ I  CONCEPT 

I CHECK 

as callability  or  convertibility)  to  the  investor  and  the  concurrent  sale  of  a  call  option by 

the investor  to  the  bond-issuing  firm. 

There  must  be  some  compensation  for  offering  this  implicit  call  option  to  the firm. If 

the callable  bond  were  issued  with  the  same  coupon  rate  as  a  straight  bond,  we  would 

expect  it  to  sell  at  a  discount  to  the  straight  bond  equal  to  the  value  of  the  call.  To sell 

callable  bonds  at  par,  firms  must  issue  them  with  coupon  rates  higher  than  the  coupons 

on straight  debt.  The  higher  coupons  are  the  investor's  compensation  for  the  call option 

retained  by  the  issuer.  Coupon  rates  usually  are  selected  so  that  the  newly  issued  bond 

will sell  at  par  value. 

Figure  15.15  illustrates  this  option-like  property.  The  horizontal  axis  is  the  value of a 

straight  bond  with  otherwise  identical  terms  as  the  callable  bond.  The  dashed  45-degree 

line represents  the  value  of  straight  debt.  The  solid  line  is  the  value  of  the  callable  bond, 

and the  dotted  line  is  the  value  of  the  call  option  retained  by  the  firm.  A callable  bond's 

potential  for  capital  gains  is  limited  by  the  firm's  option  to  repurchase  at  the  call price. 

4. How  is  a  callable  bond  similar  to  a  covered  call  strategy  on  a  straight  bond? 

The option  inherent  in  callable  bonds  actually  is  more  complex  than  an  ordinary  call 

option  because  usually  it  may  be  exercised  only  after  some  initial  period  of  call 

protection.  The  price  at  which  the  bond  is  callable  may  change  over  time  also.  Unlike 

exchange-listed  options,  these  features  are  defined  in  the  initial  bond  covenants  and will 

depend  on  the  needs  of  the  issuing  firm  and  its  perception  of  the  market's  tastes. 

5. Suppose  the  period  of  call  protection  is  extended.  How  will  the  coupon  rate  the 

company needs  to  offer  on its  bonds  change  to  enable  the  issuer  to  sell  the  bonds at 

par value? 

CONVERTIBLE  Convertible  bonds  and  convertible  preferred  stock  convey  options  to  the  holder  of the 

SECURITIES  security  rather  than  to  the  issuing  firm.  A  convertible  security  typically  gives  its  holder 

the right  to  exchange  each  bond  or  share  of  preferred  stock  for  a  fixed  number  of  shares 

of common  stock,  regardless  of  the  market  prices  of  the  securities  at  the  time. 

/ I  CONCEPT 

I CHECK 

6. Should  a convertible  bond issued  at  par value  have  a  higher  or  lower  coupon  rate than a 

nonconvertible bond  at  par? 
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For example,  a  bond  with  a  conversion ratio  of 10  allows its  holder  to  convert  one 
bond  of  par  value  $1,000  into  10  shares of  common  stock.  Alternatively,  we  say  the 
conversion  price  in this case is $ 100: To receive 10 shares of stock,  the investor  sacrifices 
bonds  with  face  value $1,000  or $100 of face value per share. If the present  value  of the 
bond's  scheduled  payments  is  less than 10  times the value of one  share  of  stock,  it  may 
pay to  convert;  that  is,  the conversion option is in the money. A bond worth  $950  with  a 
conversion  ratio  of 10  could be converted profitably if the stock were  selling  above  $95. 
as the  value  of  the  10  shares received for  each bond  surrendered  would  exceed  $950. 
Most  convertible  bonds  are issued "deep  out of the money."  That  is.  the issuer  sets  the 
conversion  ratio  so  that  conversion  will  not  be  profitable  unless  there  is  a  substantial 
increase  in  stock  prices  and/or  decrease in  bond prices  from  the  time  of  issue. 

A bond's  conversion  value  equals  the  value it  would  have  if  you  converted  it  into 
stock  immediately.  Clearly,  a bond must sell for at least its conversion value.  If it did not, 
you could  purchase  the  bond,  convert  it  immediately, and  clear  a  riskless  profit.  This 
condition  could  never  persist,  for  all  investors  would  pursue  such  a  strategy  and 
ultimately  would  bid  up  the price of the  bond. 

The  straight  bond  value  or "bond  floor"  is the value the bond would  have  if  it  were 
not convertible  into  stock.  The  bond  must  sell  for  more  than  its  straight  bond  value 
because  a  convertible  bond  has  more value; it  is in fact  a  straight  bond  plus  a  valuable 
call  option.  Therefore,  the convertible bond has two lower bounds on its market price:  the 
conversion  value  and  the  straight bond value. 

Figure  15.16  illustrates  the  option-like  properties  of  the  convertible  bond.  Figure 
15.16A  shows  the  value of the straight debt as a function of the stock price  of the  issuing 
firm. For  healthy  firms,  the straight debt value is almost independent  of  the  value  of  the 
stock  because  default  risk  is  small. However, if  the  firm  is  close  to  bankruptcy  (stock 
prices  are  low),  default  risk  increases, and the straight bond  value  falls.  Panel В  shows 
the conversion  value  of the bond. Panel С compares the value of the convertible  bond  to 
these  two  lower  bonds. 

When  stock  prices  are  low,  the straight bond value is  the effective  lower  bound,  and 
the conversion  option  is  nearly irrelevant.  The convertible  will  trade  like  straight  debt. 
When  stock  prices  are high, the bond's price is determined by its  conversion  value.  With 
conversion  all  but  guaranteed,  the  bond is  essentially equity  in  disguise. 

We can  illustrate  with  two  examples. 

Bond  A Bond  В 

Annual  coupon S80 $80 
Maturity  date 10 years 10 years 
Quality  rating Baa Baa 
Conversion  ratio 20 25 
Stock price S30 $50 
Conversion  value S600 $1,250 
Market  yield  on  10-year  Baa-rated  bonds 8.5% 8.5% 
Value  as  straight  debt S967 $967 
Actual  bond  price $972 $1.255 
Reported  yield  to  maturity 8.42% 4.76% 

Bond  A  has  a  conversion  value  of only $600.  Its  value as  straight  debt,  in  contrast,  is 
$967.  This  is  the present  value of the coupon and principal payments  at a market rate  for 
straight  debt  of 8.5%.  The bond's  price is $972, so the premium over straight bond  value 
is only  $5,  reflecting  the  low  probability of  conversion.  Its  reported  yield  to  maturity 
based  on  scheduled  coupon  payments and the market price of $972 is 8.42%, close to that 
of straight  debt. 
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FIGURE  15.16 

VALUE  OF  A 

CONVERTIBLE  BOND 

AS A  FUNCTION  OF 

STOCK  PRICE.  A, 

STRAIGHT  DEBT 

VALUE,  OR  BOND 

FLOOR.  B, 

CONVERSION  VALUE 

OF THE  BOND.  C, 

TOTAL  VALUE  OF 

CONVERTIBLE  BOND. 

Straight  debt  value 

Conversion  value 

Convertible  bond  value 

The conversion  option  on  bond  В  is in the  money.  Conversion  value  is  SI .250, and the 
bond's  price,  $1,255,  reflects  its  value  as  equity  (plus  S5  for  the  protection  the  bond 
offers  against  stock  price  declines).  The  bond's  reported  yield  is  4.76%,  far  below the 
comparable  yield  on  straight  debt.  The  big  yield  sacrifice  is  attributable  to  the  far  greater 
value of  the  conversion  option. 

In theory,  we  could  value  convertible  bonds  by  treating  them  as  straight  debt  plus call 
options.  In  practice,  however,  this  approach  is  often  impractical  for  several  reasons: 

1. The  conversion  price  frequently  increases  over  time,  which  means  the  exercise 
price for  the  option  changes. 

2. Stocks  may  pay  several  dividends  over  the  life  of  the  bond,  further  complicating 
the option  valuation  analysis. 
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3. Most  convertibles  also  are callable  at the discretion  of  the firm.  In essence,  both  the 

investor  and  the  issuer  hold  options  on  each  other.  If  the  issuer  exercises  its  call 

option  to  repurchase  the  bond,  the  bondholders  typically  have  a  month  during 

which  they  still  can  convert.  When  issuers  use  a  call  option,  knowing  that 

bondholders  will  choose  to  convert,  the  issuer  is said  to  have  forced  a  conversion. 

These  conditions  together  mean  the  actual  maturity  of  the  bond  is  indeterminate. 

Warrants  are  essentially  call  options  issued  by a firm. One important  difference  between 

calls  and  warrants  is  that  exercise  of  a  warrant  requires  the  firm  to  issue  a  new  share  of 

stock  to  satisfy  its  obligation�the  total  number  of shares  outstanding  increases.  Exercise 

of a  call  option  requires  only  that  the  writer  of the call deliver  an  already-issued  share  of 

stock  to  discharge  the  obligation.  In  this  case,  the number  of  shares  outstanding  remains 

fixed. Also  unlike  call  options,  warrants  result in a cash flow  to the firm when  the  warrant 

holder  pays  the  exercise  price.  These  differences  mean  warrant  values  will  differ 

somewhat  from  the  values  of  call  options  with  identical  terms. 

Like  convertible  debt,  warrant  terms  may  be  tailored  to  meet  the  needs  of  the  firm. 

Also  like  convertible  debt,  warrants  generally  are  protected  against  stock  splits  and 

dividends  in  that  the  exercise  price  and the number  of warrants  held  are  adjusted  to  offset 

the effects  of  the  split. 

Warrants  are  often  issued  in  conjunction  with  another  security.  Bonds,  for  example, 

may be  packaged  together  with  a  warrant "sweetener."  frequently  a warrant  that  may  be 

sold  separately.  This  is  called  a  detachable  warrant. 

Issue  of  warrants  and  convertible  securities  creates  the  potential  for  an  increase  in 

outstanding  shares  of  stock  if  exercise  occurs.  Exercise  obviously  would  affect  financial 

statistics  that  are  computed  on  a  per share  basis,  so annual  reports  must  provide  earnings 

per  share  figures  under  the  assumption  that  all  convertible  securities  and  warrants  are 

exercised.  These  figures  are  called  fully diluted  earnings  per  share.2 

COLLATERALIZED  Many  loan  arrangements  require  that  the borrower  put  up  collateral  to  guarantee  the  loan 

LOANS  will  be  paid  back.  In  the  event  of  default,  the  lender  takes  possession  of  the  collateral.  A 

nonrecourse  loan  gives  the  lender  no  recourse  beyond  the  right  to  the  collateral.  That  is, 

the lender  may  not  sue  the  borrower  for  further  payment  if  the  collateral  turns  out  not  to 

be valuable  enough  to  repay  the  loan. 

This  arrangement  gives  an  implicit  call  option  to  the  borrower.  Assume  the  borrower 

is obligated  to  pay  back  L  dollars  at the maturity  of the  loan.  The  collateral  will  be  worth 

Sr dollars  at  maturity.  (Its  value  today  is  S�.)  The borrower  has  the  option  to  wait  until 

loan  maturity  and  repay  the  loan  only  if  the  collateral  is  worth  more  than  the  L  dollars 

necessary  to  satisfy  the  loan.  If  the  collateral  is  worth  less  than  L.  the  borrower  can 

default  on  the  loan,  discharging  the  obligation  by  forfeiting  the collateral,  which  is  worth 

only  ST. 

Another  way  of  describing  such  a  loan  is  to  view  the  borrower  as  turning  over 

collateral  to  the  lender  but  retaining  the  right  to  reclaim  it  by  paying  off  the  loan.  The 

transfer  of  the  collateral  with  the  right  to  reclaim  it  is  equivalent  to  a  payment  of  S� 

dollars,  less  a  simultaneous  recovery  of  a  sum that  resembles  a  call  option  with  exercise 

price  L.  Basically,  the  borrower  turns  over  collateral  and  keeps  an  option  to 

"repurchase"  it  for  L dollars  at  the  maturity  of  the  loan  if  L  turns  out  to  be  less  than  ST. 

This  is  a  call  option. 

- Wc  should  note  that  the  cxercisc  of  a  convertible  bond  need  not  reduce  EPS.  Diluted  EPS  will  be  less 

than  undiluted  EPS  only  if  interest  saved  tper  share)  on  the  converted  bunds  is  less  than  the  prior  EPS. 

WARRANTS 

warrant 

An option  issued  by  the 

firm to purchase  shares 

of the firm's  stock. 
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FIGURE  15.17 

COLLATERALIZED 

LOAN. 

When  ST  exceeds  L,  the  loan  is  repaid  and  the  collateral  is  reclaimed. 
Otherwise,  the  collateral  is  forfeited  and  lhe  total  loan  repayment  is 
worth  only  ST. 

Payoff 

A third  way  to  look  at  a  collateralized  loan  is  to  assume  the  borrower  will  repay  the L 

dollars  with  certainty  but  also  retain  the  option  to  sell  the  collateral  to  the  lender  for  L 

dollars,  even  if  ST  is  less  than  L.  In  this  case,  the  sale  of  the  collateral  would  generate  the 

cash necessary  to  satisfy  the  loan.  The  ability  to  "sell"  the  collateral  for  a  price  of L 

dollars  represents  a put option,  which  guarantees  the  borrower  can  raise  enough  money to 

satisfy  the  loan  simply  by  turning  over  the  collateral. 

It is  strange  to  think  we  can  describe  the  same  loan  as  involving  either  a  put option or 

a call  option,  as  the  payoffs  to  calls  and  puts  are  so  different.  Yet  the  equivalence  of 

the two  approaches  is  nothing  more  than  a  reflection  of  the  put-call  parity  relationship.  In 

our call-option  description  of  the  loan,  the  value  of  the  borrower's  liability  is  S0  -  C: 
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The borrower  turns  over the asset, which is a transfer of S„ dollars but retains  a call that  is 
worth  С  dollars.  In  the  put-option  description,  the  borrower  is  obligated  to  pay  L 
dollars  but  retains  the  put,  which is  worth P:  The present value  of this  net  obligation  is 
L/( 1 - rf)

r  -  P.  Because  these  alternative descriptions are  equivalent  ways  of  viewing 
the same  loan,  the  value  of  the  obligations  must  be  equal. 

S0- С  =  ф  +  rf)T  -  P  (15.3) 

Treating  L  as  the  exercise  price  of  the  option.  Equation  15.3  is  simply  the  put-call 
parity  relationship. 

Figure  15.17  illustrates  this  fact.  Figure I5.17A  is  the  value  of  the  payment  to  be 
received  by  the  lender,  which  equals  the  minimum of  ST  or  L.  Panel  В  shows  that  this 
amount  can  be  expressed  as  ST  minus  the  payoff  of  the  call  implicitly  written  by  the 
lender  and  held  by  the  borrower.  Panel С  shows it  also can be  viewed  as  a  receipt  of  L 

dollars  minus  the  proceeds  of  a  put option. 

LEVERED  EQUITY  Investors  holding  stock  in  incoiporated  firms  are  protected  by  limited  liability,  which 
AND  RISKY  DEBT  means  that  if  the firm cannot pay its debts, the firm's  creditors  may attach  only  the  firm's 

assets,  and  may  not  sue  the  corporation's  equityholders  for  further  payment.  In  ettect. 
any time  the  corporation  borrows money, the maximum possible  collateral  for  the loan is 
the total  of  the  firm's  assets.  If the firm declares bankruptcy,  we  can interpret  this  as  an 
admission  that  the  assets  of the firm are insufficient  to satisfy  the claims  against  it.  The 
corporation  may  discharge  its  obligations by transferring  ownership  of  the  firm's  assets 
to the  creditors. 

Just as  is  true  for  nonrecourse  collateralized  loans,  the  required  payment  to  the 
creditors  represents  the exercise price of the implicit option, while the value  of the  firm is 
the underlying  asset.  The  equityholders  have  a  put  option  to  transfer  their  ownership 
claims  on  the  firm  to  the  creditors  in  return for  the face  value  of  the  firm's  debt. 

Alternatively,  we  may view the equityholders as retaining a  call option.  They  have,  in 
effect,  already  transferred  their  ownership  claim  to  the  firm  to  the  creditors  but  have 
retained  the  right  to  reacquire  the  ownership  claim by  paying  off  the  loan.  Hence,  the 
equityholders  have  the option to "buy  back"  the firm for a specified price,  or they have  a 
call option. 

The significance  of this  observation is  that analysts  can value  corporate  bonds  using 
option  pricing  techniques.  The default premium required of risky debt  in principle  can be 
estimated  using  option  valuation  models.  We will consider  some  of  these  models  in  the 
next chapter. 

SUMMARY 

• A  call option is  the right to buy an asset at an agreed-upon exercise price. A put option is 
the right  to  sell an  asset at  a  given exercise price. 

• American  options  allow exercise on or before the exercise date. European options  allow 
exercise only  on  the  expiration date. Most traded options are American in  nature. 

• Options  are  traded on  stocks, stock indexes, foreign currencies, fixed-income  securities, 
and several  futures  contracts. 

• Options  can be used either to lever up an investor's exposure to an asset price or to provide 
insurance against volatility of asset prices. Popular option strategies include covered calls, 
protective  puts,  straddles, and spreads. 
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• The  put-call parity  theorem  relates  the  prices  of  put  and  call  options.  If  the  relationship is 
violated, arbitrage  opportunities  will  result.  Specifically,  the  relationship  that  must be 
satisfied is 

P =  С  -  S0  +  PV(X)  +  /^(dividends) 

where X is the exercise  price  of both the  call  and  the  put  options,  and  PV(X)  is  the present 
value of  the  claim  to  X  dollars  to  be  paid  at  the  expiration  date  of  the  options. 

• Many  commonly  traded  securities  embody  option  characteristics.  Examples  of  these 
securities are callable  bonds,  convertible  bonds,  and  warrants.  Other  arrangements  such as 
collateralized loans  and limited-liability  borrowing  can  be  analyzed  as  conveying  implicit 
options to  one  or  more  parlies. 

KEY  TERMS American option.  410 
at the money, 408 
call option. 407 
covered call,  424 
European option,  410 

exercise or  strike  price,  407 
in the money,  408 
out of  the  money.  408 
protective put.  424 
put-call parity  theorem.  421 

put option.  407 
spread, 428 
straddle, 426 
warrant, 433 

PROBLEM  SETS  1.  Suppose  you  think  Wal-Mart  stock  is  going  to  appreciate  substantially  in  value in the 
next six  months.  Say  the  stock's  current  price.  5„.  is  S100,  and  the  call  option 
expiring  in  six months  has  an exercise  price.  X.  of  S100  and  is  selling  at  a price. C. of 
$10. With  $10.000  to  invest,  you  are  considering  three  alternatives: 
a. Invest  all  $10,000  in  the  stock,  buying  100  shares. 
b. Invest  all  $10.000  in  1.000  options  (10  contracts). 
c. Buy  100  options  (one  contract)  for  SI.000  and  invest  the  remaining  S9.000  in a 

money market  fund  paying  49c  in  interest  over  six  months  (8%  per  year). 
What is  your  rate  of  return  for  each  alternative  for  four  stock  prices  six  months  from 
now?  Summarize  your  results  in  the  table  and  diagram  below. 

RATE  OF  RETURN  ON  INVESTMENT 

Price  of  Stock  Six  Months  from  Now 

80 100  110  120 

a All  stocks  (100  shares) 
b. All  options  (1.000  shares) 
c. Bills  +  100  options 

Rale  of  return 

0 0 

Sr 

2. The  common  stock  of  the  P.U.T.T.  Corporation  has  been  trading  in  a  narrow  price 
range for  the  past  month,  and  you  are  convinced  it  is  going  to  break  far  out of that 
range in  the  next  three  months.  You  do  not  know  whether  it  will  go  up  or  down. 
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however.  The  current  price  of the stock is  $100 per share,  and the  price  of  a  three-

month  call  option  with  an  exercise price  of  $100 is  $10. 

a. If  the  risk-free  interest  rate  is  10% per year, what must  be  the  price  of  a  three-

month  put  option  on  P.U.T.T.  stock with  an  exercise  price  of  $100? 

b. What  would  be  a  simple  options  strategy to  exploit  your  conviction  about  the 

stock price's  future  movements? How far would the price have to move  in  either 

direction  for  you to  make a  profit on your  initial investment? 

3. The  common  stock  of the C.A.L.L. Corporation has  been trading  in  a narrow  range 

around  $50  per  share for months, and you believe it is going to  stay in that  range  for 

the next  three  months.  The price of a three-month put  option  with  an  exercise  price 

of $50  is  $4. 

a. If  the  risk-free  interest rate  is  10% per year, what  must  be  the  price  of  a  three-

month call  option on C.A.L.L. stock with an exercise price  of $50 if the option  is 

at the  money? 

b. What  would  be  a simple options  strategy using  a  put  and  a  call  to  exploit  your 

conviction  about  the  stock  price's  future  movement?  What  is  the  most  money 

you can  make  on  this  position?  How  far  can  the  stock  price  move  in  either 

direction  before  you lose  money? 

c. How  can  you  create  a  position involving  a  put, a  call,  and  riskless  lending  that 

would have  the  same payoff  structure as  the stock at  expiration?  The  stock  will 

pay no  dividends  in  the next three months.  What is  the  net  cost  of  establishing 

that position  now? 

4. On  the  death  of  his  grandmother  several  years  ago,  Bill  Melody  received  as  a 

bequest  from  her estate 2,000 shares of General Motors  common  stock.  The price  of 

the stock  at  time of distribution from the estate was $75 a share, and this  became  the 

cost basis  of  Melody's  holding.  Late  in  1994,  Melody  agreed  to  purchase  a  new 

condominium  for  his  parents  at  a  total cost  of  $160,000,  payable  in  full  upon  its 

completion  in  March  1995.  Melody planned  to  sell  the  General  Motors  stock  in 

order  to  raise  funds  to purchase the  condominium. 

At year-end  1994,  GM's  market price was around $75  a share, but it  looked  to  be 

weakening.  This  concerned  Melody,  for  if the price of the  stock  were  to  drop  by  a 

significant  amount  before  he sold, the proceeds would not  be sufficient  to cover  the 

purchase  of  the  condominium  in  March 1995. 

Melody  visited  with three investment counseling firms  to seek advice  in develop-

ing a  strategy  that,  at a minimum, would protect the value  of his  principal  at  or near 

$150,000  ($75  a  share).  Ideally,  the strategy would  enhance  the  value  to  $160,000, 

so Melody  would  have  the  total  cost  of  the  condominium.  Four  alternatives  were 

discussed: 

a. Melody's  own  opinion  was  to  sell the General Motors  stock  at  $75  a  share  and 

invest  the  proceeds  in  a  10% certificate  of deposit  maturing  in  three  months. 

b. Anderson  Investment  Advisors  suggested  Melody  write  a  March  1995  call 

option on  his  General  Motors,  holding at  a  strike price  of $80.  The  March  1995 

calls  were  quoted  at  $2. 

c. Cole  Capital  Management  suggested  Melody  purchase  March  1995  at-the-

money put  options  on  General  Motors,  now quoted at  $2. 

d. MBA  Associates  suggested Melody keep the stock, purchase March 1995  at-the-

money put  options  on GM, and finance the purchase by selling March  calls  with 

a strike  price  of  $80. 

Disregarding  transaction  costs,  dividend  income,  and  margin  requirements,  rank 

order  the  four  alternatives  in  terms  of  their  fulfilling  the  strategy  of  at  least 
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preserving  the  value  of  Melody's  principal  at  $150,000  and  preferably  increasing  the 

value  to  $160,000  by  March  1995.  Support  your  conclusions  by  showing  the  payoff 

structure  of  each  alternative. 

5. a.  A  butterfly  spread  is  the  purchase  of  one  call  at  exercise  price  Xt,  the  sale  of two 

calls  at  exercise  price  X2,  and  the  purchase  of  one  call  at  exercise  price  A",. X, is 

less  than  X2,  and  X2  is  less  than  X3  by  equal  amounts,  and  all  calls  have  the same 

expiration  date.  Graph  the  payoff  diagram  to  this  strategy. 

b. A  vertical  combination  is  the  purchase  of  a  call  with  exercise  price  X2  and  a put 

with  exercise  price  Xu with  X2  greater  than  Xt.  Graph  the  payoff  to  this  strategy. 

6. A  bearish  spread  is  the  purchase  of  a  call  with  exercise  price  X2  and  the  sale  of a call 

with exercise  price  X,,  with  X2  greater  than  X,.  Graph  the  payoff  to  this  strategy  and 

compare  it  to  Figure  15.14. 

7. You  are  attempting  to  formulate  an  investment  strategy.  On  the  one  hand,  you  think 

there  is  great  upward  potential  in  the  stock  market  and  would  like  to  participate  in 

the upward  move  if  it  materializes.  However,  you  are  not  able  to  afford  substantial 

stock  market  losses  and  so  cannot  run  the  risk  of  a  stock  market  collapse,  which  you 

also  think  is  a  possibility.  Your  investment  advisor  suggests  a  protective  put 

position:  buy  both  shares  in  a  market  index  stock  fund  and  put  options  on  those 

shares  with  three-month  maturity  and  exercise  price  of  $260.  The  stock  index  is 

currently  selling  for  $300.  However,  your  uncle  suggests  you  instead  buy  a  three-

month  call  option  on  the  index  fund  with  exercise  price  $280  and  buy  three-month 

T-bills  with  face  value  $280. 

a. On  the  same  graph,  draw  the  payoffs  to  each  of  these  strategies  as  a  function  of 

the stock  fund  value  in  three  months.  (Hint:  Think  of  the  options  as  being  on one 

"share"  of  the  stock  index  fund,  with  the  current  price  of  each  share  of  the index 

equal  to  $300.) 

b. Which  portfolio  must  require  a  greater  initial  outlay  to  establish?  (Hint:  Does 

either  portfolio  provide  a  final  payoff  that  is  always  at  least  as  great  as  the payoff 

of the  other  portfolio?) 

c. Suppose  the  market  prices  of  the  securities  are  as  follows. 

Make  a  table  of  profits  realized  for  each  portfolio  for  the  following  values  of the 

stock  price  in  three  months:  ST  =  $0,  S260,  S280,  S300,  S320.  Graph  the  profits 

to each  portfolio  as  a  function  of  ST  on  a  single  graph. 

d. Which  strategy  is  riskier?  Which  should  have  a  higher  beta? 

e. Explain  why  the  data  for  the  securities  given  in  part  (c)  do  not  violate  the  put-call 

parity  relationship. 

8. The  agricultural  price  support  system  guarantees  farmers  a  minimum  price  for  their 

output.  Describe  the  program  provisions  as  an  option.  What  is  the  asset?  The 

exercise  price? 

9. In  what  ways  is  owning  a  corporate  bond  similar  to  writing  a  put  option?  A  call 

option? 

10. An  executive  compensation  scheme  might  provide  a  manager  a  bonus  of  $1,000  for 

every  dollar  by  which  the  company's  stock  price  exceeds  some  cutoff  level.  In what 

Stock  fund 

T-bill  (face  value  280) 

Call  (exercise  price  280) 

Put (exercise  price  260) 

S300 

S270 

S 40 

S 2 
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way is  this  arrangement  equivalent  to  issuing  the  manager  call  options  on  the  firm's 

stock? 

11. Consider  the  following  options  portfolio.  You  write  a  January  maturity  call  option 

on Motorola  with  exercise  price  95.  You  write  a  January  Motorola  put  option  with 

exercise  price  90. 

a. Graph  the  payoff  of this  portfolio  at option expiration  as  a function  of Motorola's 

stock  price  at  that  time. 

b. What  will  be  the  profit/loss  on this  position  if  Motorola  is  selling  at  92  on  the 

option  maturity  date?  What  if  Motorola  is  selling  at  95?  Use  The  Wall  Street 

Journal listing  from  Figure  15.1  to  answer  this  question. 

c. At  what  two  stock  prices  will  you  just  break  even  on  your  investment? 

d. What  kind  of  "bet"  is  this  investor  making;  that  is.  what  must  this  investor 

believe  about  Motorola's  stock  price  in  order  to  justify  this  position? 

12.  In  this  problem,  we  derive  the  put-call  parity  relationship  for  European  options  on 

stocks  that  pay  dividends  before  option  expiration.  For  simplicity,  assume  that  the 

stock  makes  one  dividend  payment  of  $D  per  share  at  the  expiration  date  of  the 

option. 

a. What  is  the  value  of  the  stock-plus-put  position  on  the  expiration  date  of  the 

option? 

b. Now  consider  a  portfolio  comprising  a  call option  and  a  zero-coupon  bond  with 

the same  maturity  date  as  the  option  and  with  face  value  (X  +  D).  What  is  the 

value  of  this  portfolio  on  the  option  expiration  date?  You  should  find  that  its 

value  equals  that  of  the  stock-plus-put  portfolio,  regardless  of  the  stock  price. 

c. What  is  the  cost  of establishing  the two portfolios  in parts  (a)  and  (b)'l  Equate  the 

costs  of  these  portfolios,  and  you  will  derive  the  put-call  parity  relationship, 

Equation  15.2. 

13. Consider  the  following  portfolio.  You write  a  put option  with  exercise  price  90  and 

buy a  put  with  the  same  maturity  date  with  exercise  price  95. 

a. Plot  the  value  of  the  portfolio  at the  maturity  date  of  the  options. 

b. On  the  same  graph,  plot the profit  of the portfolio.  Which  option  must  cost  more? 

14.  An  IBM  put  option  with  strike  price  60 trading  on  the  Acme  options  exchange  sells 

for  $2.  To  your  amazement,  an  IBM put  with the  same  maturity  selling  on  the  Apex 

options  exchange  but  with  strike  price  62  sells  also  for  $2.  If  you  plan  to  hold  the 

options  position  to  maturity,  devise  a  zero-net-investment  arbitrage  strategy  to 

exploit  the  pricing  anomaly.  Draw  the  profit  diagram  at  maturity  for  your  position. 

Motorola's  stock  price apparently rose substantially in the months before  December  1993. 

The existence  of  options  with  strike  prices  as  low as  $75  suggests  the  stock  must  have 

been trading  in  this range in the recent past. (In fact.  Motorola was trading  below  $80  per 

share  during  November  of  1993).  As  the  stock  price  rose,  new  options  with  higher 

exercise  prices  must  have  been  introduced so  that the  set  of  options  would  continue  to 

bracket  the  stock  price. 

a. Payoff  to  put  writer  =  0  if  ST  >  X 

-(X -  ST)  if  ST<X 

b. Profit  =  Initial  premium  realized  +  Ultimate  payoff 

= P  if  Sr>X 

P -  (X  -  ST)  if  S7. <  X 

SOLUTIONS  TO 

CONCKPT 

CHECKS 
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c. 

d. Put  writers  do  well  when  the  stock  price  increases  and  poorly  when  it  falls. 

3. 
PAYOFF  TO  A  STRIP 

ST  «  X  ST  >  X 

2 Puts  2(X  -  S T) 0 

1 Call  0  S T -  X 

PAYOFF  TO  A  STRAP 

ST  £  X St  >  X 

1 Put X -  s r 0 

2 Calls 0 2(Sr  -  X) 
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Payoff and 
profit of  strip 

4. The  covered call strategy would consist of a straight bond with a call written on the bond. 

The value  of  the  strategy at  option expiration as  a  function of the  value  of  the  straight 

bond is  given in  the figure following, which is  virtually identical to  Figure 15.15. 

Value of straight  bond 

Payoff of  covered  call 

^ s.  Value  of straight  bond 

^ Call  written 

5. The  call  option  is  worth less as call protection is  expanded. Therefore,  the coupon rate 
need not  be  as high. 

6. Lower.  Investors  will accept a  lower coupon rate in return for  the conversion option. 



CHAPTER OPTIONS  VALUATION 

AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

� Identify  the  features  of  an  option  that  affect  its  market  value. 

� Compute  an  option  value  in  a  two-scenario  model  of  the  economy. 

� Compute  the  Black-Scholes  value  of  an  option. 

� Compute  the  hedge  ratio  of  an  option. 

� Formulate  a  portfolio  insurance  plan  using  option  hedge  ratios. 

In the  previous  chapter,  we  examined  option  markets  and  strategies.  We  ended  by noting 

that many  securities  contain  embedded  options  that  affect  both  their  values  and  their risk-

return characteristics.  In  this  chapter,  we  turn  our  attention  to  option  valuation  issues.  To 

understand  most  option  valuation  models  requires  considerable  mathematical  and  statisti-

cal background.  Still,  many  of the  ideas  and  insights  of  these  models  can  be  demonstrated 

in simple  examples,  and  we  will  concentrate  on  these. 

We start  with  a  discussion  of  the  factors  that  ought  to  affect  option  prices.  After  this 

qualitative  discussion,  we  present  a  simple  "two-state"  quantitative  option  valuation 

model and  show  how  we  can  generalize  it  into  a  useful  and  accurate  pricing  tool.  Next, 

we move  on to  one particular  valuation  formula,  the  famous  Black-Scholes  model,  one of 

the most  significant  breakthroughs  in  finance  theory  in  the  past  two  decades. 

Finally,  we  look  at  some  of  the  more  important  applications  of  option  pricing  theory in 

portfolio  management  and  control.  One  of  its  most  controversial  applications  has  been in 

the provision  of  portfolio  insurance. 

16.1  OPTION  VALUATION:  INTRODUCTION 

INTRINSIC  AND  Consider  a  call option  that  is  out  of  the  money  at  the  moment,  with  the  stock  price  below 

TIME  VALUES  the  exercise  price.  This  does  not  mean  the  option  is  valueless.  Even  though  immediate 

exercise  today  would  be  unprofitable,  the  call  retains  a  positive  value  because  there  is 

always  a  chance  the  stock  price  will  increase  sufficiently  by  the  expiration  date  to allow 

442 
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intrinsic  value 

Slock price  minus  exer-

cise price, or  the  profit 

that could be  attained  by 

immediate exercise  of 

an in-the-money  call 

option. 

for  profitable  exercise.  If  not,  the worst that can happen  is  that the option  will  expire  with 

zero  value. 

The  value  S0  -  X  is  sometimes  called  the  intrinsic  value  of in-the-money  call  options 

because  it  gives  the  payoff  that  could  be  obtained  by  immediate  exercise.  Intrinsic  value 

is set  equal  to  zero  for  out-of-the-money  or  at-the-money  options.  The  difference 

between  the  actual  call  price  and the  intrinsic  value  is commonly  called  the  lime value  of 

the option. 

"Time  value"  is  an  unfortunate  choice  of  terminology  because  it  may  confuse  the 

option's  time  value  with  the  time  value  of  money.  Time  value  in  the  options  context 

refers  simply  to  the  difference  between the  option's  price  and  the  value  the  option  would 

have  if  it  were  expiring  immediately.  It  is  the  part  of  the  option's  value  that  may  be 

attributed  to  the  fact  that  it  still  has  positive  time  to  expiration. 

Most  of  an  option's  time  value  typically  is  a type of "volatility  value."  As  long  as  the 

option  holder  can  choose  not  to exercise,  the payoff  cannot be  worse  than  zero.  Even  if  a 

call  option  is  out  of  the  money  now,  it  still will  sell  for  a positive  price  because  it  offers 

the  potential  for  a profit  if the stock  price  increases,  while  imposing  no  risk  of  additional 

loss  should  the  stock  price  fall.  The volatility  value  lies  in  the  right  not  to  exercise  the 

option  if  that  action  would  be  unprofitable.  The  option  to  exercise,  as  opposed  to  the 

obligation  to  exercise,  provides  insurance  against  poor  stock  price  performance. 

As the  stock  price  increases  substantially,  it  becomes  more  likely  that  the  call  option 

will  be  exercised  by  expiration.  In  this  case,  with  exercise  all  but  assured,  the  volatility 

value  becomes  minimal.  As  the  stock price  gets  ever larger,  the  option  value  approaches 

the  "adjusted"  intrinsic  value,  the  stock  price  minus  the  present  value  of  the  exercise 

price,  S�  -  PV(X). 

Why  should  this  be?  If  you know  the  option will  be  exercised  and  the  stock  purchased 

for  X  dollars,  it  is  as  though  you  own  the  stock  already.  The  slock  certificate  might  as 

well  be  sitting  in  your  safe-deposit  box now.  as it will be there  in  only a  few  months.  You 

just  haven't  paid  for  it yet.  The present  value  of your  obligation  is  the present  value  of  A', 

so the  present  value  of  the  net  payoff  of  the  call  option  is  S()  -  PV(X).1 

Figure  16.1  illustrates  the  call  option  valuation  function.  The option  always  increases 

in value  with  the  stock  price.  The  slope  is  greatest,  however,  when  the  option  is  deep  in 

the  money.  In  this  case,  exercise  is  all but  assured,  and the  option  increases  in  price  one 

for  one  with  the  stock  price. 

DETERMINANTS 

OF OPTION 

VALUES 

We can  identify  at  least  six  factors  that should affect  the value  of  a  call  option:  the  stock 

price,  the  exercise  price,  the  volatility  of  the  stock  price,  the  time  to  expiration,  the 

interest  rate,  and  the  dividend  rate  of the  stock.  The  call  option  should  increase  in  value 

with  the  stock  price  and  decrease  in  value with the  exercise  price  because  the  payoff  to  a 

call,  if  exercised,  equals  ST  -  X.  The  magnitude  of  the  expected  payoff  from  the  call 

increases  with  the  difference  S� -  X. 

Call  option  value  also  increases  with  the  volatility  of  the  underlying  stock  price.  To 

see why,  consider  circumstances  where  possible  stock  prices  at  expiration  may  range 

from  $10  to  $50  compared  to  a situation  where  stock  prices  may  range  only  from  S20  to 

1 This  discussion  presumes  lhe  Mock  pays  no  dividends  until  after  option  expiration.  If  lhe  slock  docs  pay 

dividends  before  maturity,  then  there  is  a  reason you  would  care  about  gelling  lhe  slock  now  ralher  than 

at expiration�gelling  it  now  entitles  you  lo  the  interim  dividend  payments.  In  this  case,  the  adjusted 

intrinsic  value  of  the  opiion  must  sublracl  lhe  value  of  the  dividends  the  slock  will  pay  out  before  the 

call  is  exercised.  Adjusted  intrinsic  value  would  more  generally  be  defined  as  S�  �  PV(X]  �  PViD). 

where  D  is  lhe  dividend  lo  be  paid  before  opiion  expiration. 
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FIGURE 16.1 
Сл1Л.  OPTION 
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S40. In both cases,  the  expected,  or  average,  stock  price  will  be  S30.  Suppose  the  exercise 
price on  a  call  option  is  also  $30.  What  are  the  option  payoffs? 

HK;H-VOLATILITY  SCENARIO 

Stock price 
Option  payoff 

S10 
0 

S20 
0 

S30 
0 

S40 
10 

S50 
20 

Low-VOLATILITY  SCENARIO 

CONCEPT 

CHECK 

Stock pnce 
Option  payoff 

S20 
0 

S25 
0 

S30 
0 

S35 
5 

S40 
10 

If each  outcome  is  equally  likely,  with  probability  0.2,  the  expected  payoff  to  the  option 
under  high-volatility  conditions  will  be  S6.  but  under  the  low-volatility  conditions,  the 
expected  payoff  to  the  call  option  is  half  as  much,  only  S3. 

Despite  the  fact  that the  average  stock  price  in  each  scenario  is  S30,  the  average  option 
payoff  is  greater  in  the  high-volatility  scenario.  The  source  of  this  extra  value  is  the 
limited loss  an option  holder  can suffer,  or the  volatility  value  of  the  call.  No  matter  how 
far below  $30  the stock price  drops,  the option  holder  will  get  zero.  Obviously,  extremely 
poor  stock  price  performance  is  no worse  for  the call  option  holder  than  moderately  poor 
performance. 

In the  case  of  good  stock  performance,  however,  the  call  option  will  expire  in  the 
money,  and  it  will  be  more  profitable  the  higher  the  stock  price.  Thus,  extremely  good 
stock outcomes  can  improve  the  option  payoff  without  limit,  but  extremely  poor  out-
comes  cannot  worsen  the  payoff  below  zero.  This  asymmetry  means  volatility  in  the 
underlying  stock  price  increases  the  expected  payoff  to  the  option,  thereby  enhancing  its 
value. 

1. Should  a  put option  increase  in  value  with  the  volatility  of  the  stock? 

Similarly,  longer  time  to  expiration  increases  the  value  of  a  call  option.  For  more 
distant  expiration  dates,  there  is  more  time  for  unpredictable  future  events  to  affect 
prices,  and  the  range  of  likely  stock  prices  increases.  This  has  an  effect  similar  to  that of 
increased  volatility.  Moreover,  as  time  to  expiration  lengthens,  the  present  value  of  the 
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TABLE 16.1 

DETERMINANTS  OF 

CALL  OPTION 

VALUES 

Stock  price,  S 

Exercise  price,  X 

Volatility,  a 

Time  to  expiration,  T 

Interest  rate,  r, 

Dividend  payouts 

If This  Variable  Increases, 

Increases 

Decreases 

Increases 

Increases 

Increases 

Decreases 

The Value  of  a  Call  Option: 

exercise  price  falls,  thereby  benefiting  the  call option holder  and  increasing  the  option 

value.  As  a  corollary  to  this  issue,  call option values  are  higher  when  interest  rates  rise 

(holding  the  stock  price  constant),  because  higher interest rates  also  reduce  the  present 

value  of  the  exercise  price. 

Finally,  the  dividend  payout  policy  of the firm affects  option values.  A  high dividend 

payout  policy  puts  a drag on the rate of growth of the stock price.  For  any expected  total 

rate  of  return  on  the  stock,  a  higher dividend yield must  imply  a  lower  expected  rate  of 

capital  gain.  This  drag  on stock appreciation decreases  the potential  payoff  from  the call 

option,  thereby  lowering  the  call value.  Table 16.1 summarizes  these  relationships. 

16.2  BINOMIAL  OPTION  PRICING 

TWO-STATE  A  complete  understanding  of  commonly  used  option  valuation  formulas  is  difficult 

OPTION PRICING  without  a  substantial  mathematics  background.  Nevertheless,  we  can  develop  valuable 

insight  into  option  valuation  by  considering a  simple special case.  Assume  a  stock  price 

can take  only  two  possible  values at option expiration: The stock will  either  increase  to  a 

given  higher  price  or decrease to a given lower price. Although this  may seem an extreme 

simplification,  it  allows  us  to  come  closer  to  understanding  more  complicated  and 

realistic  models.  Moreover,  we can extend this approach to  describe  far  more  reasonable 

specifications  of  stock  price  behavior.  In  fact,  several  major  financial  firms  employ 

variants  of  this  simple  model  to  value options and securities  with  option-like  features. 

Suppose  the  stock  now sells at $100, and the price will either  double  to  S200 or fall  in 

half to  $50  by  year-end.  A  call option  on  the  stock might  specify  an  exercise  price  of 

$125  and  a  time to expiration of one year. The interest rate is 8%. At year-end,  the  payoff 

to the  holder  of  the  call  option  will  be  either zero, if the  stock falls,  or $75,  if  the  stock 

price  goes  to  $200. 

These  possibilities  are  illustrated  by  the following  "trees." 

Compare  this  payoff  to  that  of  a  portfolio  consisting  of  one  share  of  the  stock  and 

borrowing  of  $46.30  at the  interest rate of 8%. The payoff  of this  portfolio  also depends 

on the  stock  price  at  year  end. 

/ CONCEPT 

CHECK 

2. How  should  the  value of a  put option respond to  the firm's  dividend payout  policy? 

Stock price Call option  value 
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Value  of  stock  at  year  end S50 $200 
- Repayment  of  loan  with  interest -50 -50 

Total S 0 S150 

We know  the  cash  outlay  to  establish  the  portfolio  is  $53.70:  $100  for  the  stock,  less the 
$46.30  proceeds  from  borrowing.  Therefore,  the  portfolio's  value  tree  is 

The payoff  of  this  portfolio  is  exactly  twice  that  of  the  call  option  for  either  value  of the 
stock price.  In  other  words,  two  call  options  will  exactly  replicate  the  payoff  to  the 
portfolio;  it  follows  that  two  call  options  should  have  the  same  price  as  the  cost  of 
establishing  the  portfolio.  Hence,  the  two  calls  should  sell  for  the  same  price  as  the 
"replicating  portfolio."  Therefore 

2 С =  S53.70 

or each  call  should  sell  at  С  =  $26.85.  Thus,  given  the  stock  price,  exercise  price,  interest 
rate,  and  volatility  of  the  stock  price  (as  represented  by  the  magnitude  of  the  up  or down 
movements),  we  can  derive  the  fair  value  for  the  call  option. 

This  valuation  approach  relies  heavily  on  the  notion  of  replication.  With  only  two 
possible  end-of-year  values  of  the  stock,  the  payoffs  to  the  levered  stock  portfolio 
replicate  the  payoffs  to two  call  options  and  so  need  to  command  the  same  market  price. 
This  notion  of  replication  is  behind  most  option  pricing  formulas.  For  more  complex 
price  distributions  for  stocks,  the  replication  technique  is  correspondingly  more  complex, 
but the  principles  remain  the  same. 

One way  to  view  the  role  of  replication  is  to  note  that,  using  the  numbers  assumed  for 
this example,  a  portfolio  made  up  of  one  share  of  stock  and  two  call  options  written  is 
perfectly  hedged.  Its  year-end  value  is  independent  of  the  ultimate  stock  price. 

Stock  value S50 S200 
- Obligations  from  2  calls  written -0 -150 

Net payoff S50 S 50 

The  investor  has  formed  a  riskless  portfolio  with  a  payout  of  $50.  Its  value  must  be  the 
present  value  of  $50,  or  $50/1.08  =  $46.30.  The  value  of  the  portfolio,  which  equals 
$100  from  the  stock  held  long,  minus  2Cfrom  the  two  calls  written,  should  equal  $46.30. 
Hence,  $100  -  2C  =  $46.30.  or  С  =  $26.85. 

The ability  to  create  a  perfect  hedge  is  the  key  to  this  argument.  The  hedge  locks  in the 
end-of-year  payout,  which  can  be  discounted  using  the  risk-free  interest  rate.  To  find the 
value  of  the  option  in  terms  of  the  value  of  the  stock,  we  do  not  need  to  know  either 
the option's  or  the  stock's  beta  or  expected  rate  of  return.  The  perfect  hedging,  or 
replication,  approach  enables  us  to  express  the  value  of  the  option  in  terms  of  the  current 
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value  of  the  stock  without  this  information.  With a  hedge position,  the  final  stock  price 
does  not  affect  the  investor's  payoff,  so the stock's  risk  and  return  parameters  have  no 
bearing. 

The  hedge  ratio  of  this  example  is  one share  of  stock  to  two  calls,  or  one  half.  For 
every  call  option  written,  one-half  share  of stock must  be  held in  the  portfolio  to hedge 
away  risk.  This  ratio  has an easy interpretation in this context:  It  is the ratio  of the  range 
of the  values  of  the  option  to  those  of the  stock across  the  two  possible  outcomes.  The 
option  is  worth  either  zero  or  $75,  for  a range of $75.  The  stock  is  worth  either  S50  or 
$200,  for  a  range  of  $150.  The  ratio  of ranges,  75/150,  is  one  half,  which  is  the  hedge 
ratio  we  have  established. 

The hedge  ratio  equals  the  ratio  of ranges  because  the  option  and  stock  are  perfectly 
correlated  in  this  two-state  example.  When  the  returns  of  the  option  and  stock  are 
perfectly  correlated,  a  perfect  hedge  requires  that  the  option  and  stock  be  held  in  a 
fraction  determined  only  by  relative  volatility. 

We can  generalize  the  hedge  ratio  for  other two-state  option  problems  as 

where  C+  or  C~  refers  to  the  call  option's  value  when  the  stock  goes  up  or  down 
respectively,  and  S+  and  S~  are  the stock prices in the two states.  The  hedge  ratio.  H.  is 
the ratio  of the  swings  in the possible end-of-period  values of the option and  the  stock.  If 
the investor  writes  one option and holds H shares of stock,  the value  of the  portfolio  will 
be unaffected  by the  stock price. In this case, option pricing  is easy: simply  set  the  value 
of the  hedged  portfolio  equal to  the present value  of  the  known  payoff. 

Using  our  example,  the  option pricing  technique  would  proceed  as  follows: 

1. Given  the  possible  end-of-year  stock  prices,  S+  =  200  and  S~  =  50,  and  the 
exercise  price  of 125,  calculate that C+  =  75  and С'  =  0.  The stock  price  range  is 
150, while  the  option  price  range is  75. 

2. Find  that  the  hedge  ratio  is  75/150=.5. 

3. Find  that  a  portfolio  made up of 0.5 shares with one  written  option  would  have  an 
end-of-year  value  of  $25  with certainty. 

4. Show  that  the  present  value  of $25 with a  one-year  interest  rate  of  8%  is  $23.15. 

5. Set  the  value  of the hedged position equal to the present value  of the  certain  payoff 

6. Solve  for  the  call's  value,  C0  =  $26.85. 

What  if  the  option  were  overpriced,  perhaps  selling  for  $30?  Then  you  can  make 
arbitrage  profits.  Here  is  how. 

.5S0 -  C0  =  $23.15 

$50 -  C0  =  $23.15 

Cash  Flow  in  1  Year  for  Each 
Possible  Stock  Price 

Initial 
Cash Flow S=  50 S=  200 

1. Write  2  options. 
2. Purchase  1  share. 
3. Borrow  $40  at  8%  interest. 

S 60 
-100 

40 

S 0 
50 

-43.20 

$-150 
200 
-43.20 

Repay  in  1  year. 

Total $ 0 $ 6.80 S 6  80 
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Although  the  net  initial  investment  is  zero,  the  payoff  in  one  year  is  positive  and 
riskless.  If the option  were  underpriced,  one  would  simply  reverse  this  arbitrage  strategy: 
buy the  option,  and  sell  the  stock  short  to  eliminate  price  risk.  Note,  by  the  way,  that the 
present  value  of  the  profit  to  the  arbitrage  strategy  above  equals  twice  the  amount  by 
which the  option  is  overpriced.  The present  value  of  the  risk-free  profit  of $6.80  at an 8% 
interest  rate  is  $6.30.  With  two  options  written  in  the  strategy  above,  this  translates  to a 
profit  of $3.15  per  option,  exactly  the  amount  by  which  the  option  was  overpriced:  $30 
versus the  "fair  value"  of  $26.85. 

3. Suppose  the  call option had been underpriced,  selling  at  $24.  Formulate  the  arbitrage 
strategy to  exploit the mispricing, and show  that  it  provides  a  riskless  cash  flow in one 
year of  $3.08  per  option purchased. 

Although  the  two-state  stock  price  model  seems  simplistic,  we  can  generalize  it  to 
incorporate  more  realistic  assumptions.  To  start,  suppose  we  were  to  break  up  the year 
into two  six-month  segments,  and  then  assert  that  over  each  half-year  segment  the  stock 
price could  take  on  two  values.  Here  we  will  say  it  can  increase  10%  or  decrease  5%. A 
stock initially  selling  at  100  could follow  the  following  possible  paths  over  the  course of 
the year. 

The midrange  value  of  104.5  can be  attained  by  two  paths:  an  increase  of  10%  followed 
by a  decrease  of  5%,  or  a  decrease  of  5%  followed  by  an  increase  of  10%. 

There  are  now  three  possible  end-of-year  values  for  the  stock  and  three  for  the option. 

Using  methods  similar  to  those  we  followed  above,  we  could  value  C+  from  knowl-
edge of  C++  and  C+~,  then  value  C~  from  knowledge  of  C~+  and  С  ,  and  finally 
value  С  from  knowledge  of  C+  and  C~.  And  there  is  no  reason  to  stop  at  six-month 
intervals.  We  could  next  break  the  year  into  four  three-month  units,  or  12  one-month 
units,  or  365  one-day  units,  each  of  which  would  be  posited  to  have  a  two-state  process. 
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Although  the  calculations  become  quite numerous and correspondingly  tedious,  they  are 

easy to  program  into  a  computer,  and  such  computer  programs  are  used  widely  by 

participants  in  the  options  market. 

As we  break  the  year  into progressively finer  subintervals,  the  range  of possible  year-

end stock  prices  expands  and,  in  fact,  will  ultimately  take  on  a  familiar  bell-shaped 

distribution.  This  can be seen from  an analysis of the event tree for  the stock for  a period 

with three  subintervals. 

binomial  model 

An option  valuation 

model predicated  on  the 

assumption  that  stock 

prices can  move  to  only 

two values  over  any 

short time  period. 

First,  notice  that  as the number of subintervals increases, the number  of possible  stock 

prices  also  increases.  Second,  notice  that  extreme  events  such  as  5+  +  + or  5  are 

relatively  rare,  as they require  either three consecutive increases  or  decreases  in the three 

subintervals.  More  moderate,  or  midrange.  results  such  as  S++~  can  be  arrived  at  by 

more  than  one  path;  any combination of  two price increases  and one  decrease  will  result 

in stock  price  S+  +  ~. Thus,  the  midrange values will be  more  likely.  The  probability  of 

each outcome  is  described  by  the binomial distribution, and this  multiperiod  approach  to 

option  pricing  is  called  the  binomial  model. 

For example,  using  our  initial  stock  price  of  $100,  equal  probability  of  stock  price 

increases  or  decreases,  and three intervals for which the possible price  increase  is  5% and 

the decrease  is  3%,  we  can  obtain  the  probability distribution  of  stock  prices  from  the 

calculations  following.  There  are  eight possible combinations  for  the stock  price  move-

ments  in  the  three  periods:  +  +  +,  +  +  +  -  +,  -  +  +.  H  .  �  H�. 

+,  .  Each has  probability  of  Vs.  Therefore,  the probability  distribution  of  stock 

prices  at  the  end  of  the  last  interval  wouid  be  as  follows. 

Event  Probability 

3 up  movements  1/8 

2 up  and  1  down  3/8 

1 up  and  2  down  3/8 

3 down  movements  1/8 

Stock  Price 

100 X  1.053  =  115.76 

100 X  1.052
 X  .97  =  106  94 

100 X  1.05  X  ,972  =  98.79 

100 X  ,973  =  91.27 

The midrange  values  are  three  times  as  likely  to  occur  as  the  extreme  values.  Fig-

ure 16.2A  is  a graph of the frequency distribution for  this example. The graph approaches 

the appearance  of  the  familiar  bell-shaped  curve.  In  fact,  as  the  number  of  intervals 
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FIGURE  162 
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increases,  as  in  Figure  16.2B,  the  frequency  distribution  progressively  approaches  the 
lognormal  distribution  rather  than  the  normal  distribution.2 

Suppose  we  were  to  continue  subdividing  the  interval  in  which  stock  prices  are 
posited  to  move  up  or  down.  Eventually,  each  node  of  the  event  tree  would  correspond  to 
an infinitesimally  small  time  interval.  The  possible  stock  price  movement  within  that 
time  interval  would  be  correspondingly  small.  As  those  many  intervals  passed,  the  end-
of-period  stock  price  would  more  and  more  closely  resemble  a  lognormal  distribution. 
Thus,  the  apparent  oversimplification  of  the  two-state  model  can  be  overcome  by 
progressively  subdividing  any  period  into  many  subperiods. 

Al any  node,  one  still  could  set  up  a  portfolio  that  would  be  perfectly  hedged  over  the 
next tiny  time  interval.  Then,  at  the  end  of  that  interval,  on  reaching  the  next  node,  a new 
hedge  ratio  could  be  computed  and  the  portfolio  composition  could  be  revised  to  remain 
hedged  over  the  coming  small  interval.  By  continuously  revising  the  hedge  position,  the 
portfolio  would  remain  hedged  and  would  earn  a  riskless  rate  of  return  over  each  interval. 
This  is  called  dynamic  hedging,  the  continued  updating  of  the  hedge  ratio  as  time  passes. 
As the  dynamic  hedge  becomes  ever  finer,  the  resulting  option  valuation  procedure 
becomes  more  precise. 

4. Would  you  expect  the  hedge  ratio  to  be higher  or  lower  when  the  call  option  is  more in 

the money? 

- Actually,  more  complex  considerations  enter  here.  The  limit  of  this  process  is  lognormal  only  if  we 
assume also  lhai  slock  prices  move  continuously,  by  which  we  mean  that  over  small  time  intervals  on!) 
small  price  movements  can  occur.  This  rules  out  rare  events  such  as  sudden,  extreme  price  moves  in 
response  to  dramatic  informaiion  (like  a  takeover  attempt).  For  a  treatment  of  this  type  of  "jump  pro-
cess,"  see  John  C.  Cox  and  Siephen  A.  Ross,  "The  Valuation  of  Options  for  Alternative  Stochastic 
Processes."  Journal  о/  Financial  Economics  3  (January-March  1976).  pp  145-66.  or  Robert  C.  Merlon. 
"Option  Pricing  when  Underlying  Stock  Returns  Are  Discontinuous."  Journal  of  Financial  Economics 

3 (January-March  1976).  pp  125^44. 
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16.3  BLACK-SCHOLES  OPTION  VALUATION 

TIIE  BI.ACK-

SCHOI.ES 

FORMULA 

Black-Scholes  pricing 

formula 

A formula to  value  an 

oplion thai  uses  the 

slock pnce.  the  risk-free 

interest rate,  the  time  to 

maturity, and  the  stan-

dard deviation  of  the 

stock return. 

While  the  binomial  model  we  have  described  is  extremely flexible,  it requires  a computer 

to be  useful  in  actual  trading.  An  option  pricing  formula would  be  far  easier  to  use  than 

the tedious  algorithm  involved  in  the binomial  model.  It turns  out that  such  a  formula  can 

be derived  if  one  is  willing  to  make  just  two  more  assumptions:  that  both  the  risk-free 

interest  rate  and  stock  price  volatility  are  constant  over  the  life  of  the  option. 

Financial  economists  searched  for  years  for  a  workable  option  pricing  model  before 

Black  and  Scholes  (1973)  and  Merton  (1973)  derived  a  formula  for  the  value  of  a  call 

option.  Now  widely  used  by  options  market  participants,  the  Black-Scholes  pricing 

formula  for  a  call  option  is 

(16.1) 

where 

and where 

C0 =  SoN(d,)  -  Xe-rTN(d2) 

In(SjX) +  (f  +  a2/2)T 
dI = 

uVT 

i/, =  d,  -  CTVT 

C() =  Current  call  option  value. 

S0  =  Current  stock  price. 

N(d) =  The  probability  that  a  random draw  from  a standard  normal  distribution  will  be 

less than  d.  This  equals  the area under  the normal  curve  up  to d, as  in the  shaded 

area  of  Figure  16.3. 

X =  Exercise  price. 

e =  2.71828,  the  base  of  the  natural  log  function. 

r =  Risk-free  interest  rate  (the  annualized  continuously  compounded  rate  on  a  safe 

asset  with  the  same  maturity  as  the expiration  date  of  the  option,  which  is  to be 

distinguished  from  rf,  the  discrete  period  interest  rate). 

FIGURE 16.3 

A STANDARD 

NORMAL  CURVE. 

N(d) =  Shaded  area 
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T =  Time  to  maturity  of  option  in  years. 

In =  Natural  logarithm  function. 

a =  Standard  deviation  of  the  annualized  continuously  compounded  rate  of  return of 

the stock. 

The option  value  does  not  depend  on  the  expected  rate  of  return  on  the  stock.  In  a 

sense,  this  information  is  already  built  into  the  formula  with  inclusion  of  the  stock  price, 

which  itself  depends  on  the  stock's  risk  and  return  characteristics.  This  version  of  the 

Black-Scholes  formula  is  predicted  on  the  assumption  that  the  stock  pays  no  dividends. 

Although  you  may  find  the  Black-Scholes  formula  intimidating,  we  can  explain  it  at a 

somewhat  intuitive  level.  The  trick  is  to  view  the  N(d)  terms  (loosely)  as  risk-adjusted 

probabilities  that  the  call  option  will  expire  in  the  money.  First,  look  at  Equation  16.1 

assuming  both  N(d)  terms  are  close  to  1.0;  that  is.  when  there  is  a  very  high  probability 

that the  option  will  be  exercised.  Then  the  call  option  value  is  equal  to  S0  �  Xe~rT, which 

is what  we  called  earlier  the  adjusted  intrinsic  value.  S0  �  PV(X). This  makes  sense;  if 

exercise  is  certain,  we  have  a  claim  on  a  stock  with  current  value  S0  and  an  obligation 

with present  value  PV(X)  or  with  continuous  compounding,  Xe~rT. 

Now look  at  Equation  16.1,  assuming  the  N(d)  terms  are  close  to  zero,  meaning  the 

option  almost  certainly  will  not  be  exercised.  Then  the  equation  confirms  that  the  call is 

worth  nothing.  For  middle-range  values  of  N(d)  between  0  and  1,  Equation  16.1  tells us 

that  the  call  value  can  be  viewed  as  the  present  value  of  the  call's  potential  payoff 

adjusting  for  the  probability  of  in-the-money  expiration. 

How do  the  N(d)  terms  serve  as  risk-adjusted  probabilities?  This  question  quickly 

leads  us  into  advanced  statistics.  Notice,  however,  that  dt  and  d2  both  increase  as  the 

stock  price  increases.  Therefore.  N(dt)  and  N(d2)  also  increase  with  higher  stock  prices. 

This  is  the  property  we  would  desire  of  our  "probabilities."  For  higher  stock  prices 

relative  to  exercise  prices,  future  exercise  is  more  likely. 

EXAMPLE  16.1:  BLACK  SCHOLES  CALL  OPTION  VALUATION 

You can  use  the  Black-Scholes  formula  fairly  easily.  Suppose  you  want  to  value  a call 

option under  the  following  circumstances. 

Stock price  S0  =  100 

Exercise  price  X  =  95 

Interest  rate  r  =  .10 

Time to  expiration  T  =  .25  (one-quarter  year) 

Standard  deviation  cr  =  .50 

First calculate 

/»(100/95)  +  (.10  +  .53/2).25 
= ~5V1E  =  -43 

d2 =  .43  -  .5V^25  =  .18 

Next find  N(dt) and  N(d2).  The  values  of the  normal  distribution  are  tabulated  and  may 

be found  in  many  statistics  textbooks.  A  table  of  N(d)  is  provided  here  as  Table  16.2. 

The table  reveals  (using  interpolation  for  .43)  that 

M.43)  =  .6664 

M.I  8) =  .5714. 
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Thus,  the  value  of  the  call option  is 

С =  100  X  .6664 -  95  e~  lox  25  x  .57  1 4 

= 66.64  -  52.94  =  $13.70. 

/ CONCEPT  5.  Calculate  the  call option value  if the standard deviation on  the  stock is  0.6  instead  of 
I CHECK  0.5.  Confirm  that  the  option  is  worth more using this  higher  volatility. 

What  if  the  option  price  in  Example  16.1  were  $15  rather  than  $13.70?  Is  the  option 
mispriced?  Maybe,  but  before  betting  your  fortune  on that,  you  may  want  to  reconsider 
the  valuation  analysis.  First,  like  all models,  the Black-Scholes  formula  is  based  on  some 
simplifying  abstractions  that  make  the  formula  only  approximately  valid. 

Some  of  the  important  assumptions  underlying  the  formula  are  the  following: 

1. The  stock  will  pay  no  dividends  until  after  the option  expiration  date. 

2. Both  the  interest  rate,  r,  and  variance  rate,  ст2,  of  the  stock  are  constant  (or  in 
slightly  more  general  versions  of the  formula,  both are  known  functions  of time— 
any changes  are  perfectly  predictable). 

3. Stock  prices  are  continuous,  meaning  that  sudden  extreme  jumps,  such  as  those  in 
the aftermath  of  an  announcement  of  a  takeover  attempt,  are  ruled  out. 

Variants  of  the  Black-Scholes  formula  have  been  developed  to  deal  with  some  of  these 
limitations. 

Second,  even  within  the  context  of  the  Black-Scholes  model,  you  must  be  sure  of  the 
accuracy  of  the  parameters  used  in  the  formula.  Four  of  these—S0,  X,  T,  and  r—are 
straightforward.  The  stock  price,  exercise  price,  and  time  to  maturity  are  readily  deter-
mined.  The  interest  rate  used  is  the money  market  rate  for  a maturity  equal  to  that  of  the 
option. 

The  last  input,  though,  the  standard  deviation  of  the  stock  return,  is  not  directly 
observable.  It  must  be  estimated  from  historical  data,  from  scenario  analysis,  or  from  the 
prices  of  other  options,  as  we will describe  momentarily.  Because  the  standard  deviation 
must  be  estimated,  it  is always  possible  that discrepancies  between  an  option  price  and  its 
Black-Scholes  value  are  simply  artifacts  of  error  in  the  estimation  of  the  stock's 
volatility. 

In fact,  market  participants  often  give  the  option  valuation  problem  a  different  twist. 
Rather  than  calculating  a  Black-Scholes  option  value  for  a  given  stock  standard  devia-
tion,  they  ask  instead:  "What  standard  deviation  would  be  necessary  for  the option  price 
that  I  can  observe  to  be  consistent  with  the  Black-Scholes  formula?"  This  is  called  the 
implied  volatility  of  the  option,  the  volatility  level  for  the  stock  that  the  option  price 
implies.  Investors  can  then  judge  whether  they  think  the  actual  stock  standard  deviation 
exceeds  the  implied  volatility.  If  it  does,  the  option  is  considered  a  good  buy:  if  actual 
volatility  seems  greater  than  the  implied  volatility,  the  option's  fair  price  would  exceed 
the  observed  price. 

Another  variation  is  to  compare  two  options  on the  same  stock  with  equal  expiration 
dates  but  different  exercise  prices.  The option with the  higher  implied  volatility  would  be 
considered  relatively  expensive  because  a  higher standard  deviation  is  required  to  justify 
its  price.  The  analyst  might  consider  buying  the  option  with  the  lower  implied  volatility 
and  writing  the  option  with  the  higher  implied  volatility. 

6. Consider  the  option in the example selling for $ 15 with Black-Scholes value of $ 13.70. 

Is its  implied  volatility  more  or  less than 0.5? 

Implied  volatility 

The standard  deviation 

of stock  returns  that  is 

consistent  with  an 

option's  market  value. 

/ I  CONCEPT 

I CHECK 
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TABLE  16.2 

CUMULATIVE 

NORMAL 

DISTRIBUTION 

d N(d) d Wd) d m 

-3.00 .0013 -1.58 .0571 -0.76 .2236 
-2  95 .0016 -1.56 .0594 -0.74 .2297 
-2  90 .0019 -1  54 .0618 -0.72 .2358 
-2.85 .0022 -1.52 .0643 -0.70 .2420 
-2.80 .0026 -1.50 .0668 -0.68 .2483 
-2.75 .0030 -1.48 .0694 -0.66 .2546 
-2.70 .0035 -1.46 .0721 -0.64 .2611 
-2  65 .0040 -1.44 .0749 -0.62 .2676 
-2.60 .0047 -1.42 .0778 -0.60 .2743 
-2.55 .0054 -1.40 .0808 -0.58 .2810 
-2  50 0062 -1.38 .0838 -0.56 .2877 
-2.45 .0071 -1.36 .0869 -0.54 .2946 
-2.40 .0082 -1.34 .0901 -0.52 .3015 
-2.35 .0094 -1.32 .0934 -0.50 .3085 
-2.30 .0107 -1.30 .0968 -0.48 .3156 
-2  25 0122 -1.28 1003 -0.46 .3228 
-2.20 0139 -1.26 .1038 -0.44 .3300 
-2.15 .0158 -1.24 .1075 -0.42 .3373 
-2.10 0179 -1.22 .1112 -0.40 .3446 
-2.05 .0202 -1  20 .1151 -0.38 .3520 
-2  00 .0228 -1.18 .1190 -0.36 .3594 
-1.98 0239 -1.16 .1230 -0.34 .3669 
-1.96 .0250 -1.14 .1271 -0.32 .3745 
-1.94 .0262 -1.12 .1314 -0.30 .3821 

-1.92 .0274 -1.10 .1357 -0.28 .3897 

-1.90 .0287 -1.08 .1401 -0.26 .3974 

-1.88 .0301 -1.06 .1446 -0.24 .4052 

-1.86 0314 -1.04 .1492 -0.22 .4129 

-1.84 .0329 -1.02 .1539 -0.20 .4207 

-1.82 0344 -1.00 .1587 -0.18 .4286 

-1.80 .0359 -0.98 .1635 -0.16 .4365 

-1.78 .0375 -0.96 .1685 -0.14 .4443 

-1.76 .0392 -0.94 .1736 -0.12 .4523 

-1.74 .0409 -0.92 .1788 -0.10 .4602 

-1.72 .0427 -0.90 .1841 -0.08 .4681 

-1.70 .0446 -0.88 .1894 -0.06 .4761 

-1.68 .0465 -0.86 .1949 -0.04 .4841 

-1  66 .0485 -0.84 .2005 -0.02 .4920 

-1.64 .0505 -082 .2061 0.00 .5000 

-1.62 0526 -0  80 .2119 0.02 .5080 

-1.60 .0548 -0.78 .2177 0.04 .5160 

PUT  OPTION  We  have  concentrated  so  far  on  call  option  valuation.  We  can  derive  Black-Scholes 
VALUATION  European  put  option  values  from  call  option  values  using  the  put-call  parity  theorem.  To 

value  the  put  option,  we  simply  calculate  the  value  of  the  corresponding  call  option  in 
Equation  16.1  from  the  Black-Scholes  formula,  and  solve  for  the  put  option  value  as 

P =  С  +  PV(X)  -  S0 

= С  4-  Xe~rT  -  Sn 

(16.2) 

We must  calculate  the  present  value  of  the  exercise  price  using  continuous  compounding 
to be  consistent  with  the  Black-Scholes  formula. 

EXAMPLE  16.2:  BLACK  SCHOLES  PUT  OPTION  VALUATION 

Using data  from  the Black-Scholes  call  option  example  (C=$13.70,  X=S95,  S=$100, 
r=.10,  and  7"=.25).  we  find  that  a  European  put  option  on  that  stock  with  identical 
exercise  price  and  lime  to  maturity  is  worth 
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TABLE  16.2 

CONCLUDED 
d N(d) d m d N[d) 

0.06 .5239 086 .8051 1.66 .9515 

0.08 .5319 0.88 .8106 1.68 .9535 

0.10 .5398 0.90 .8159 1.70 .9554 

0.12 .5478 0.92 .8212 1.72 .9573 

0.14 .5557 0.94 .8264 1.74 .9591 

0.16 .5636 0.96 .8315 1.76 .9608 

0.18 .5714 0 98 .8365 1.78 .9625 

0.20 .5793 1.00 .8414 1.80 .9641 

0.22 .5871 1.02 .8461 1.82 .9656 

0.24 .5948 1.04 .8508 1.84 .9671 

0.26 .6026 1.06 .8554 1.86 .9586 

0.28 .6103 1 08 .8599 1.88 .9699 

0.30 .6179 1.10 .8643 1.90 .9713 

0.32 .6255 1.12 .8686 1.92 .9726 

0.34 .6331 1.14 .8729 1.94 .9738 

0.36 .6406 1.16 .8770 1 96 .9750 

0.38 .6480 1.18 8810 1.98 .9761 

0.40 .6554 1 20 .8849 2.00 .9772 

0.42 .6628 1 22 .8888 2.05 .9798 

0.44 .6700 1.24 .8925 2.10 .9821 

0.46 .6773 1.26 .8962 2.15 .9842 

0 48 .6844 1.28 .8997 2.20 .9861 

0.50 .6915 1.30 .9032 2.25 .9878 

0.52 .6985 1 32 .9066 2.30 .9893 

0.54 .7054 1.34 .9099 2 35 .9906 

0.56 .7123 1.36 .9131 2 40 .9918 

0.58 .7191 1.38 .9162 2.45 .9929 

0 60 .7258 1 40 .9192 2.50 .9938 

0.62 .7324 1.42 .9222 2.55 .9946 

0 64 .7389 1.44 .9251 2.60 .9953 

0.66 .7454 1.46 .9279 2.65 .9960 

0.68 .7518 1.48 .9306 2.70 .9965 

0.70 7580 1.50 .9332 2.75 .9970 

0.72 .7642 1.52 .9357 2.80 .9974 

0.74 .7704 1.54 .9382 2.85 .9978 

0.76 .7764 1.56 .9406 2.90 .9981 

0 78 .7823 1.58 .9429 2.95 .9984 

0.80 .7882 1.60 .9452 3.00 .9986 

0.82 .7939 1.62 .9474 3.05 .9989 

084 .7996 1.64 .9495 

P =  $13.70  +  $95e~  l0x-25  -  $100  =  $6.35. 

As we  noted  traders  can  do,  we  might  then  compare  this  formula  value  to  the  actual  put  i 

price  as  one  step  in  formulating  a  trading  strategy. 

Equation  16.2  is  valid  for  European puts  on  nondividend  paying  stocks.  Listed  put 

options  are  American  options  that  offer  the  opportunity  of  early  exercise,  however. 

Because  an  American  option  allows  its  owner  to  exercise  at  any  time  before  the 

expiration  date,  it  must  be  worth at least as much as the corresponding  European  option. 

However,  while  Equation  16.2  describes only the  lower bound on  the  true  value  of  the 

American  put,  in  many  applications  the  approximation is  very accurate. 
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16.4  USING  THE  BLACK-SCHOLES  FORMULA 

HEDGE  RATIOS 

AND  THE  BLACK-

SCHOI.ES 

FORMULA 

hedge  ratio  or  delta 

The number  of  stocks 

required  to  hedge 

against  the  price  risk  of 

holding  one  option. 

In the  last  chapter,  we  considered  two  investments  in  Motorola:  200  shares  of  Motorola 

stock or  1,000  call  options  on  Motorola.  We  saw  that  the  call  option  position  was  more 

sensitive  to  swings  in  Motorola's  stock  price  than  the  all-stock  position.  To  analyze the 

overall  exposure  to  a  stock  price  more  precisely,  however,  it  is  necessary  to  quantify 

these relative  sensitivities.  A  tool  that  enables  us  to  summarize  the  overall  exposure  of 

portfolios  of options  with  various  exercise  prices  and  times  to  maturity  is  the  hedge ratio. 

An option's  hedge  ratio  is  the  change  in  the  price  of  an  option  for  a  $1  increase  in the 

stock price.  A  call  option,  therefore,  has  a  positive  hedge  ratio,  and  a  put  option  has a 

negative  hedge  ratio.  The  hedge  ratio  is  commonly  called  the  option's  delta. 

If you  were  to  graph  the  option  value  as  a  function  of the  stock  value  as  we have done 

for a call  option  in  Figure  16.4,  the  hedge  ratio  is  simply  the  slope  of  the  value  function 

evaluated  at  the  current  stock  price.  For  example,  suppose  the  slope  of  the  curve  at S0 = 

$120  equals  .60.  As  the  stock  increases  in  value  by  SI,  the  option  increases  by 

approximately  $.60,  as  the  figure  shows. 

For every  call  option  written.  0.60  shares  of  stock  would  be  needed  to  hedge  the 

investor's  portfolio.  For  example,  if  one  writes  10  options  and  holds  six  shares  of stock, 

according  to  the  hedge  ratio  of  0.6.  a  SI  increase  in  stock  price  will  result  in  a gain of S6 

on the  stock  holdings,  while  the  loss  on  the  10  options  written  will  be  10  x  $0.60,  an 

equivalent  $6.  The  stock  price  movement  leaves  total  wealth  unaltered,  which  is  what a 

hedged  position  is  intended  to  do.  The  investor  holding  both  the  stock  and  options  in 

proportions  dictated  by  their  relative  price  movements  hedges  the  portfolio. 

Black-Scholes  hedge  ratios  are  particularly  easy  to  compute.  The  hedge  ratio  for a call 

is N(dJ,  while  the  hedge  ratio  for  a  put  is  N(d,)  -  1.  We  defined  Mf/,)  as  part  of the 

Black-Scholes  formula  in  Equation  16.1.  Recall  that  N(d)  stands  for  the  area  under the 

standard  normal  curve  up  to  d. Therefore,  the  call  option  hedge  ratio  must  be  positive and 

less than  1.0,  while  the  put  option  hedge  ratio  is  negative  and  of  smaller  absolute  value 

than 1.0. 

Figure  16.4  verifies  the  insight  that  the  slope  of  the  call  option  valuation  function  is 

less than  1.0.  approaching  1.0  only  as  the  stock  price  becomes  extremely  large.  This tells 

us that  option  values  change  less  than  one  for  one  with  changes  in  stock  prices.  Why 

should  this  be?  Suppose  an  option  is  so  far  in the  money  that  you  are  absolutely  certain it 

FIGURE 16.4 

CALL  OPTION 

VALUE  AND  HEDGE 

RATIO. 

Value  of  a  call  (C) 
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option  elasticity 

The percentage  increase 

in an option's  value 

given a 1%  change  in 

the value  of  the  underly-

ing security. 

will  be  exercised.  In  that  case,  every  dollar  increase  in the stock  price  would  increase  the 

option  value  by  one  dollar.  But  if  there  is  a reasonable  chance  the  call  option  will  expire 

out  of  the  money,  even  after  a moderate  stock  price  gain,  a SI increase  in  the  stock  price 

will  not  necessarily  increase  the  ultimate  payoff  to  the  call;  therefore,  the  call  price  will 

not  respond  by  a  full  dollar. 

The  fact  that  hedge  ratios  are  less  than 1.0  does not contradict  our  earlier  observation 

that  options  offer  leverage  and  are  sensitive  to  stock price  movements.  Although  dollar 

movements  in  option  prices  are  slighter  than dollar  movements  in  the stock  price,  the  rate 

of return  volatility  of  options  remains  greater  than stock  return  volatility  because  options 

sell  at  lower  prices.  In  our  example,  with  the  stock  selling  at  SI20,  and  a  hedge  ratio  of 

0.6,  an  option  with  exercise  price  $120  may  sell  for  $5.  If  the  stock  price  increases  to 

$121,  the  call  price  would  be  expected  to  increase  by only  $.60  to  $5.60.  The  percentage 

increase  in  the  option  value  is $.60/$5.00  =  12%,  however,  while  the  stock  price  increase 

is only  $  1 /$ 120 =  .83%.  The ratio  of the percent changes  is  I2%/.83%  =  14.4.  For  every 

1% increase  in  the  stock  price,  the  option  price  increases  by  14.4%.  This  ratio, 

the  percent  change  in  option  price  per  percent  change  in  stock  price,  is  called  the 

option  elasticity. 

The  hedge  ratio  is  an essential  tool  in portfolio  management  and  control.  An  example 

will  show  why. 

EXAMPLE  16.3:  PORTFOLIO  HEDGE  RATIOS 

Consider  two  portfolios,  one  holding 750  IBM calls  and 200  shares  of  IBM  and  the 

other  holding  800  shares of IBM. Which portfolio  has greater dollar  exposure  to  IBM 

price  movements?  You  can  answer  this question easily  using  the  hedge  ratio. 

Each option  changes  in  value  by  H  dollars for  each dollar  change  in  stock  price, 

where  H stands  for  the hedge ratio. Thus, if H equals 0.6, the 750 options are equivalent 

to 450  (=  .6  X  750)  shares in terms of the response of their market value  to IBM stock 

price movements.  The  first  portfolio  has less  dollar  sensitivity  to  stock  price  change 

because  the  450  share-equivalents  of  the options plus the 200 shares  actually  held  are 

less than  the  800  shares  held in  the second portfolio. 

This is  not to say, however, that the first portfolio is less sensitive to  the stock's  rate 

of return.  As  we  noted  in  discussing option elasticities,  the  first  portfolio  may  be  of 

lower  total  value  than  the  second,  so  despite  its  lower  sensitivity  in  terms  of  total 

market  value,  it might have greater rate of return sensitivity. Because a call option has  a 

lower  market  value  than  the  stock,  its  price  changes  more  than  proportionally  with 

stock price  changes,  even  though its  hedge ratio  is  less than 1.0. 

/ CONCEPT  7.  What  is  the elasticity  of a  put option currently selling for  $4 with exercise  price  SI20. 

I CHECK  and  hedge  ratio  -.4  if  the  stock price  is  currently $122? 

PORTFOLIO  In  Chapter  15,  we showed  that  protective  put strategies  offer  a sort of insurance  policy  on 

INSURANCE  an  asset.  The  protective  put  has  proved  to  be  extremely  popular  with  investors.  Even  if 

the asset  price  falls,  the put conveys  the right to sell the asset for  the exercise  price,  which 

is a  way  to  lock  in  a  minimum  portfolio  value.  With  an  at-the-money  put  (X  =  50),  the 

maximum  loss  that  can  be  realized  is  the  cost  of  the  put.  The  asset  can  be  sold  for  X, 

which  equals  its  original  value,  so  even if the asset price  falls,  the investor's  net  loss  over 

the period  is  just  the  cost  of  the  put.  If  Ihe  asset  value  increases,  however,  upside 

potential  is  unlimited.  Figure  16.5  graphs the profit  or loss on a  protective  put  position  as 

a function  of  the  change  in  the  value  of  the  underlying  asset. 
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FIGURE  16.5 

RETURN 

CHARACTERISTICS 

FOR  A  PORTFOLIO 

WITH  A  PROTECTIVE 

PUT. 

Change  in  protected  portfolio  value 

J Cost  of  put 

-10  -5  0  5  10 
Change  in  portfolio  value 

(unprotected) 

portfolio  insurance 

Portfolio  strategies  that 

limit investment  losses 

while  maintaining  upside 

potential. 

While  the  protective  put  is  a  simple  and  convenient  way  to  achieve  portfolio 
insurance,  that  is.  to  limit  the  worst-case  portfolio  rate  of  return,  there  are  practical 
difficulties  in trying  to  insure  a  portfolio  of  stocks.  First,  unless  the  investor's  portfolio 
corresponds  to  a  standard  market  index  for  which  puts  are  traded,  a  put  option  on  the 
portfolio  will  not  be  available  for  purchase.  And  if  index  puts  are  used  to  protect a 
nonindexed  portfolio,  tracking  error  can result.  For  example,  if  the  portfolio  falls  in value 
while the  market  index  rises,  the  put  will  fail  to  provide  the  intended  protection.  Tracking 
error limits  the  investor's  freedom  to  pursue  active  stock  selection  because  such  error 
will be  greater  as  the  managed  portfolio  departs  more  substantially  from  the  market 
index. 

Moreover,  the  desired  horizon  of  the  insurance  program  must  match  the  maturity  of a 
traded put  option  in  order  to  establish  the  appropriate  protective  put  position.  Today, 
long-term  index  options  called  LEAPS  (for  Long-Term  Equity  Anticipation  Securities) 
trade on  the  СВОЕ  with  maturities  of  several  years.  However,  this  market  has  been 
active  only  for  a  few  years.  In  the  mid-1980s,  while  most  investors  pursuing  insurance 
programs  had  horizons  of  several  years,  actively  traded  puts  were  limited  to  maturities of 
less than  a  year.  Rolling  over  a  sequence  of  short-term  puts,  which  might  be  viewed as a 
response  to  this  problem,  introduces  new  risks  because  the  prices  at  which  successive 
puts will  be  available  in  the  future  are  not  known  today. 

Providers  of  portfolio  insurance  with  horizons  of  several  years,  therefore,  cannot rely 
on the  simple  expedient  of  purchasing  protective  puts  for  their  clients'  portfolios.  Instead, 
they follow  trading  strategies  that  replicate  the  pay-offs  to  the  protective  put  position. 

Here is  the  general  idea.  Even  if  a  put  option  on  the  desired  portfolio  with  the  desired 
expiration  date  does  not  exist,  a  theoretical  option  pricing  model  (such  as  the  Black-
Scholes  model)  can  be  used  to  determine  how  that  option's  price  would  respond  to  the 
portfolio's  value  if  the  option  did  trade.  For  example,  if  stock  prices  were  to  fall,  the put 
option would  increase  in  value.  The  option  model  could  quantify  this  relationship.  The 
net exposure  of  the  (hypothetical)  protective  put  portfolio  to  swings  in  stock  prices  is the 
sum of  the  exposures  of  the  two  components  of  the  portfolio:  the  stock  and  the  put. The 
net exposure  of  the  portfolio  equals  the  equity  exposure  less  the  (offsetting)  put option 
exposure. 

We can  create  "synthetic"  protective  put  positions  by  holding  a  quantity  of  stocks 
with the  same  net  exposure  to  market  swings  as  the  hypothetical  protective  put  position. 
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The key  to  this  strategy  is  the option delta, or hedge ratio, that is,  the change  in the price 

of the  protective  put  option  per  change in the  value of the  underlying  stock  portfolio. 

EXAMPLE  16.4:  SYNTHETIC  PROTECTIVE  PUTS 

Suppose  a  portfolio is currently valued at SI00 million. An at-the-money put option on 

the portfolio  might have  a  hedge ratio or  delta of  -.6.  meaning  the  option's  value 

swings $.60  for  every dollar change in  portfolio value, but in  an opposite direction. 

Suppose  the stock portfolio falls in value by 2%. The profit on a hypothetical protective 

put position  (if  the  put existed) would be as follows (in millions of dollars). 

Loss on  stocks  2%  of S100  =  S2.00 

+ Gain  on  put:  .6  x  S2.00  =  1.20 

Net loss  S  80 

We create the synthetic option position by selling a proportion of shares equal to the 

put option's  delta (i.e., selling 60% of the shares) and placing the proceeds in risk-free 

T-bills.  The rationale is that the hypothetical put option would have offset  60% of any 

change in  the  stock  portfolio's  value, so  one must reduce portfolio  risk  directly by 

selling 60% of the equity and putting the proceeds into a risk-free asset. Total return on 

a synthetic  protective  put  position with $60 million in  risk-free  investments such  as 

T-bills  and  $40  million in  equity is 

Loss on  stocks:  2%  ol  S40 =  S-80 

+ Loss  on  bills  =  0 

Net loss  =  S.80 

The synthetic  and actual protective put positions have equal returns.  We conclude 

that if  you  sell  a  proportion of  shares equal to  the put  option's  delta  and  place  the 

proceeds in  cash equivalents, your exposure to the stock market will equal that of the 

desired protective  put position. 

The difficulty  with  synthetic  positions  is  that deltas  constantly  change.  Figure  16.6 

shows  that  as the stock price falls, the magnitude of the appropriate hedge  ratio  increases. 

FIGURE  16.6 
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DELTA-HEDGING:  THE  NEW  NAME  IN  PORTFOLIO  INSURANCE 

Portfolio insurance, the  high-tech hedging strategy that 
helped grease the slide in the 1987 stock-market crash, is 
alive and well. 

And just as  in  1987.  it  doesn't  always  work out  as 
planned, as  some financial institutions found out in  the 
recent European bond-market turmoil 

Banks, securities  firms  and  other  big  traders  rely 
heavily on  portfolio  insurance to  contain their  potential 
losses when they buy and sell options. But since portfo-
lio insurance got a bad name after it backfired on inves-
tors in 1987, it goes by an alias these days�the sexier, 
Star Trek moniker of "delta-hedging." 

Whatever you call it,  the recent turmoil in  European 
bond markets  taught  some  practitioners�including 
banks and  securities  firms  that  were  hedging  options 
sales to hedge funds and other investors�the same pain-
ful lessons  of  earlier  portfolio  insurers: Delta-hedging 
can break  down  in  volatile  markets,  just  when  it  is 
needed most. 

What's more,  at  such times, it can actually feed vol-
atility. The  complexities  of  hedging certain hot-selling 
"exotic"  options  may only compound such glitches. 

"The tried-and-true  strategies  for  hedging  [these 
products] work  fine  when the  markets aren't  subject  to 
sharp moves  or  large  shocks,"  says  Victor S.  Filatov, 
president of  Smith Barney Global Capital Management 
in London. But turbulent times can start "causing  prob-
lems for  people  who  normally have  these  risks  under 
control." 

Options are  financial  arrangements that  give  buyers 
the right  to  buy,  or  sell,  securities  or  other  assets  at 
prearranged prices  over  some future  period. An  option 
can gyrate wildly in value with even modest changes in 
the underlying security's  price: the relationship between 
the two is known as the option's  "delta."  Thus,  dealers 
in these instruments need some way to hedge their delta 
to contain the  risk. 

How you  delta-hedge  depends  on  the  bets  you're 
trying to  hedge.  For  instance,  delta-hedging  would 
prompt options  sellers  to  sell  into  falling  markets and 

buy into  rallies.  It  would give  the  opposite  directions to 
options buyers,  such  as  dealers  who  might  hold  big 
options inventories. 

In theory,  delta-hedging  takes  place  with  computer-
timed precision,  and  there  aren't  any  snags.  But in real 
life, it doesn't  always  work  so  smoothly. 

"When volatility  ends  up  being  much  greater  than 
anticipated, you can't  get your  delta trades off at the right 
points,"  says  an executive  at  one  big  derivatives dealer. 

A SCENARIO  IN  TREASURYS 

How does this happen? Take the relatively simple case of 
dealers who  sell  "call"  options  on  long-term  Treasury 
bonds. Such options give buyers  the right to buy bonds at 
a fixed price over  a  specific  time  period.  And compared 
with buying bonds outright,  these  options are much more 
sensitive to  market moves. 

Because selling  the  calls  made  those  dealers  vulner-
able to  a  rally.  Ihey delta-hedged  by  buying  bonds. As 
bond prices  turned  south  [and  option  deltas  fell]  ihe 
dealers shed their  hedges  by selling  bonds,  adding to the 
selling orgy. The plunging  markets  forced  them to sell at 
lower prices than expected,  causing unexpected losses on 
their hedges. 

To be sure, traders say delta-hedging  wasn't  the main 
source of selling in the markets'  fall.  That dubious honor 
goes to  the  huge  dumping  by  speculators  of  bond and 
stock holdings  that  were  purchased  with  borrowed 
money. While  experts  may  agree  that  delta-hedging 
doesn't actually cause crashes,  in some cases it can speed 
the decline once  prices  slip. 

By the same token,  delta-hedging  also  tends to buoy 
prices once they turn up�which  may  be one reason why 
markets correct  so  suddenly  these  days. 

Abridged  from  Barbara  Donnelly  Granito.  "'Delta-Hedging:  The 

New  Name  in  Portfolio  Insurance,"  The  Wall  Street  Journal. 

March  17.  1994.  p.  Cl.  Reprinted  by  permission  of  The  Wall 

Street Journal.  ©  1994  Dow  Jones  &  Company,  Inc.  All  Rights 

Reserved Worldwide. 

Therefore,  market  declines  require  extra  hedging,  that  is,  additional  conversion  of  equity 

dynamic  hedging  into  cash.  This  constant  updating  of  the  hedge  ratio  is  called  dynamic  hedging,  as 

Constant  updating  of  discussed  in  Section  16.2.  Another  term  for  such  hedging  is  delta  hedging  because  the 

hedge  positions  as  mar-  optjon  (jeita  ;s  used  to  determine  the  number  of  shares  that  need  to  be  bought  or  sold, 

ket conditions  change.  Dynamic  hedging  is  one  reason  portfolio  insurance  has  been  said  to  contribute  to 

market  volatility.  Market  declines  trigger  additional  sales  of  stock  as  portfolio  insurers 

strive to  increase  their  hedging.  These  additional  sales  are  seen  as  reinforcing  or 

exaggerating  market  downturns. 
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FIGURE  16.7 
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In practice,  portfolio  insurers  do  not  actually buy  or  sell  stocks  directly  when  they 
update  their  hedge  positions.  Instead,  they minimize  trading  costs  by  buying  or  selling 
stock index  futures  as a substitute for sale of the stocks themselves.  As you will see  in the 
next chapter,  stock  prices  and index future  prices usually are very tightly  linked  by  cross-
market  arbitrageurs  so  that futures  transactions can be used as  reliable  proxies  for  stock 
transactions.  Instead  of  selling equities based on the put option's  delta,  insurers  will  sell 
an equivalent  number  of  futures  contracts.-1 

Several  portfolio  insurers  suffered  great  setbacks  during  the  market  "crash"  of 
October  19,  1987,  when the  Dow Jones Industrial Average  fell  more than  500  points.  A 
description  of  what  happened then should let you appreciate the complexities  of applying 
a seemingly  straightforward  hedging  concept. 

1. Market  volatility  at  the crash was much greater than ever  encountered  before.  Put 
option  deltas  based on historical experience were too low, insurers underhedged,  held  too 
much equity,  and  suffered  excessive losses. 

2. Prices  moved  so  fast  that insurers could not keep up  with the  necessary  rebalanc-
ing. They  were  "chasing  deltas"  that  kept getting away from  them.  The  futures  market 
saw a  "gap"  opening,  where the opening price was nearly 10% below the previous  day's 
close.  The  price  dropped  before  insurers could update  their  hedge  ratios. 

3. Execution  problems  were  severe.  First,  current  market  prices  were  unavailable, 
with trade  execution  and  the price quotation system hours behind,  which  made  computa-
tion of  correct  hedge  ratios  impossible.  Moreover,  trading  in  stocks  and  stock  futures 
ceased  during  some  periods.  The continuous rebalancing capability  that  is  essential  for  a 
viable  insurance  program  vanished  during  the  precipitous  market  collapse. 

4. Future  prices  traded at  steep discounts to their proper levels  compared  to  reported 
stock  prices,  thereby  making  the  sale of futures  (as a proxy for  equity sales)  to  increase 
hedging  seem  expensive.  While  you will see in the next chapter  that stock  index  futures 
prices  normally  exceed  the  value of the stock index.  Figure 16.7  shows  that  on  October 
19, futures  sold far  below the stock index level. The so-called cash-to-futures  spread was 
negative  most  of  the  day.  When  some  insurers  gambled  that  the  futures  price  would 
recover  to  its  unusual  premium  over  the  stock  index,  and  chose  to  defer  sales,  they 
remained  underhedged.  As  the market fell farther, their portfolios  experienced substantial 
losses. 

3 Notice,  however,  that  the  use  оГ  index  futures  reintroduces  the  problem  of  tracking  error  belween  the 

portfolio  and  the  market  index. 
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While most  observers  believe  that  the  portfolio  insurance  industry  will  never  recover 

from the  market  crash,  the  nearby  box  points  out  that  delta  hedging  is  still  alive  and well 

on Wall  Street.  Dynamic  hedges  are  widely  used  by  large  firms  to  hedge  potential  losses 

from the  options  they  write.  The  article  also  points  out,  however,  that  these  traders  are 

increasingly  aware  of  the  practical  difficulties  in  implementing  dynamic  hedges  in  very 

volatile  markets. 

16.5  EMPIRICAL  EVIDENCE 

There  have  been  an  enormous  number  of  empirical  tests  of  the  Black-Scholes  option 

pricing  model.  For  the  most  part,  the  results  of  the  studies  have  been  positive  in  that the 

Black-Scholes  model  generates  option  values  fairly  close  to  the  actual  prices  at  which 

options  trade.  At  the  same  time,  some  regular  empirical  failures  of  the  model  have  been 

noted.  Geske  and  Roll  (1984)  have  argued  that  these  empirical  results  can  be  attributed to 

the failure  of  the  Black-Scholes  model  to  account  for  the  possible  early  exercise  of 

American  calls  on  stocks  that  pay  dividends.  They  show  that  the  theoretical  bias  induced 

by this  failure  corresponds  closely  to  the  actual  "'mispricing"  observed  empirically. 

Whaley  (1982)  examines  the  performance  of  the  Black-Scholes  formula  relative  to 

that of  more  complicated  option  formulas  that  allow  for  early  exercise.  His  findings 

indicate  that  formulas  that  allow  for  the  possibility  of  early  exercise  do  better  at  pricing 

than the  Black-Scholes  formula.  The  Black-Scholes  formula  seems  to  perform  worst for 

options  on  stocks  with  high  dividend  payouts.  The  true  American  call  option  formula,  on 

the other  hand,  seems  to  fare  equally  well  in  the  prediction  of  option  prices  on  stocks 

with high  or  low  dividend  payouts. 

SUMMARY 

� Option  values  may be viewed as  the sum of intrinsic  value  plus  time  or  "volatility"  value. 

The volatility  value  is  the  right  to  choose  not  to  exercise  if  the  stock  price  moves against 

the holder.  Thus,  option  holders  cannot  lose  more  than  the  cost  of  the  option  regardless of 

stock price  performance. 

� Call  options  are  more  valuable  when  the  exercise  price  is  lower,  when  the  stock price is 

higher, when  the  interest  rate  is  higher,  when  the  time  to  maturity  is  greater,  when the 

stock's  volatility  is  greater,  and  when  dividends  are  lower. 

� European  put  option  values  can be  derived  using  call  option  values  and  the  put-call parity 

theorem. 

� Options  may  be  priced  relative  to  the  underlying  stock  price  using  a  simple  two-period, 

two-state pricing  model.  As  the  number  of  periods  increases,  the  model  can  approximate 

more realistic  stock  price  distributions.  The  Black-Scholes  formula  may  be  seen as  a 

limiting case  of  the  binomial  option  model,  as  the  holding  period  is  divided  into  pro-

gressively smaller  subperiods. 

� The  hedge  ratio  is  the number  of shares  of  stock  required  to  hedge  the  price  risk involved 

in writing  one  option.  Hedge  ratios  are  near  zero  for  deep  out-of-the-money  call  options 

and approach  1.0  for  deep  in-the-money  calls. 

� Although  hedge  ratios  are less  than 1.0,  call options  have  elasticities  greater  than 1.0. The 

rate of  return  on  a  call  (as  opposed  to  the  dollar  return)  responds  more  than  one  for one 

with stock  price  movements. 
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• Portfolio  insurance  can be  obtained by purchasing a  protective put  option on  an  equity 
position.  When  the  appropriate put is  not traded, portfolio insurance entails  a  dynamic 
hedge strategy  where  a  fraction of the equity portfolio equal to  the desired put  option's 
delta is  sold  and  placed in  risk-free securities. 

KEY  TERMS  binomial  model,  449  dynamic  hedging, 460  intrinsic  value. 443 

Black-Scholes pricing hedge  ratio, 456 opiion  elasticity. 457 
formula, 451 implied  volatility, 455 portfolio  insurance, 458 

delta, 456 

PROBLEM  SETS  1.  We  showed in  the text that the value of a call option increases with the volatility of  the 
stock. Is  this also true of put option values? Use the put-call parity theorem as well as a 
numerical example  to prove your answer. 

2. In  each of  the following questions, you are asked to compare two options with parame-
ters as  given.  The  risk-free  interest rate  for  all  cases should be  assumed  to  be  6%. 

Assume the  stocks on which these options are written pay no dividends. 

Price  of 
Put T X tr Opiion 

A .5 50 .20 10 
в .5 50 .25 10 

Which put  option is  written on the stock with the lower price? 
a. A. 
b. B. 
c. Not  enough information. 

Price  of 
Put T  X  a  Option 

A .5  50  .2  10 
В .5  50  .2  12 

Which put  option must be written on the stock with the lower price? 
a. A. 

b. B. 
c. Not  enough  information. 

iil. 

Price  of 
Call S X и Option 

A 50 50 .20 12 

В 55 50 .20 10 

Which call  option must have the least time to maturity? 
a. A. 
b. B. 
c. Not  enough information. 
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iv. 

Price  of 
Call T X S Option 

A .5 50 55 10 
В .5 50 55 12 

Which call  option  is  written  on  the  stock  with  higher  volatility? 
a. A. 
b. B. 
c. Not  enough  information. 

Price  of 
Call r X 5 Option 

A .5 50 55 10 
В .5 55 55 7 

Which call  option  is  written  on  the  stock  with  higher  volatility? 
a. A. 
b. B. 
c. Not  enough  information. 

3. Reconsider  the  determination  of  the  hedge  ratio  in  the  two-state  model  (p.  447),  where 
we showed that  one half share  of stock  would  hedge  one  option.  What  is  the  hedge ratio 
at the  following  exercise  prices:  115,  100.  75.  50.  25.  10?  What  do  you  conclude  about 
the hedge  ratio  as  the  option  becomes  progressively  more  in  the  money? 

4. Show  that  Black-Scholes  call  option  hedge  ratios  also  increase  as  the  stock  price 
increases. Consider  a  one-year  option  with  exercise  price  S50.  on  a  stock  with  annual 
standard deviation  20%.  The  T-bill  rate  is  8% per  year.  Find  N(d,)  for  stock  prices  S45. 
S50. and $55. 

5. We  will derive  a two-state  put  option  value  in  this  problem.  Data:  50  =  100;  X =  110;  I 
+ r  =  1.1.  The  two  possibilities  for  ST  are  130  and  80. 
a. Show  that the range  of S is 50 while  that  of  P  is  30  across  the  two  states.  What is the 

hedge ratio  of  the  put? 
b. Form  a  portfolio  of  three  shares  of  stock  and  five  puts.  What  is  the  (nonrandom) 

payoff to  this  portfolio?  What  is  the  present  value  of  the  portfolio? 
c. Given  that  the  stock  currently  is  selling  at  100.  show  that  the  value  of  the  put must 

be 10.91. 

6. Calculate  the value of the call option  on the stock  in  Question  5  with  an  exercise  price of 
110. Verify  that the  put-call  parity  theorem  is  satisfied  by  your  answers  to  Questions 5 
and 6.  (Do  not  use  continuous  compounding  to  calculate  the  present  value  of  X  in this 
example, because  we  are  using  a  two-state  model  here,  not  a  continuous-time  Black-
Scholes model.) 

7. Use  the Black-Scholes  formula  to find  the  value  of  a  call  option  on  the  following  stock: 

Time  to  maturity  =  6  months 

Standard  deviation  =  50%  per  year 

Exercise  price  =  50 

Stock  price  =  50 

Interest  rate  =  10% 
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8. Recalculate  the  value  of  the  option in  question 7,  successively  substituting  one  of  the 
changes  below  while  keeping  the  other parameters as  in question  7: 
a. Time  to  maturity  =  3  months 
b. Standard  deviation  =  25%  per  year 
c. Exercise  price  =  $55 
d. Stock  price  =  $55 
e. Interest  rate  =  15% 
Consider  each  scenario  independently. Confirm that the option value  changes  in  accor-
dance  with  the  prediction of  Table 16.1. 

9. Would  you  expect  a  $1 increase in a call option's  exercise  price  to lead to  a decrease  in 
the option's  value  of more  or  less than $1? 

10. All  else  equal,  is  a  put option on  a  high beta stock worth more  than  one  on  a  low beta 
stock? 

11. All  else  equal,  is a call option on a stock with a lot of firm-specific  risk worth  more  than 
one on  a  stock  with  little  firm-specific  risk? 

12. All  else  equal,  will a call option with a high exercise price have a higher  or  lower  hedge 
ratio  than  one  with  a  low exercise price? 

13. Should  the  rate  of return of a  call option on a long-term Treasury  bond  be  more  or  less 
sensitive  to  changes  in  interest rates  than is  the rate of  return  of  the  underlying  bond? 

14. If  the  stock price  falls and the call price rises, then what has happened to  the call option's 
implied  volatility? 

15. If  the  time  to  maturity  falls  and the put price rises,  then what  has  happened  to  the  put 
option's  implied  volatility? 

16. According  to  the  Black-Scholes  formula,  what will be  the value  of  the  hedge  ratio  of a 
call option  as  the  stock  price  becomes infinitely  large?  Explain  briefly. 

17. According  to  the Black-Scholes  formula,  what will be  the value  of the  hedge  ratio  of a 
put option  for  a  very  small  exercise  price? 

18. The  hedge  ratio  of an at-the-money call option on IBM is 0.4. The hedge  ratio  of an at-
the-money  put  option  is  -.6.  What  is  the  hedge  ratio  of  an  at-the-money  straddle 
position  on  IBM? 

19. These  three  put  options  all are written on the same stock. One has  a delta of  -  .9,  one a 
delta of  -.5,  and  one a delta of -.1.  Assign deltas to the three puts  by filling  in the table 
below. 

Put X Delta 

A 10 

В 20 

С 30 

20.  You  are  very  bullish  (optimistic)  on  stock  EFG,  much  more  so  than  the  rest  of  the 
market.  In  each  question,  choose  the  portfolio  strategy that  will  give  you  the  biggest 
dollar  profit  if  your  bullish  forecast  turns out to  be correct.  Explain  your  answer. 
a. Choice  A:  $100,000  invested in  calls with X  =  50. 

Choice B:  $100,000  invested  in  EFG stock. 
b. Choice  A:  10  call options  contracts (for  100 shares each),  with  X  =  50. 

Choice B:  1,000  shares  of EFG stock. 
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21. Imagine  you  are  a  provider  of  portfolio  insurance.  You  are  establishing  a  four-year 

program.  The  portfolio  you  manage  is  currently  worth  $100  million,  and  you  hope to 

provide  a  minimum  return  of  0%.  The  equity  portfolio  has  a  standard  deviation  of  25% 

per year,  and  T-bills  pay  5%  per  year.  Assume  for  simplicity  that  the  portfolio  pays no 

dividends  (or  that  all  dividends  are  reinvested). 

a. What  fraction  of  the  portfolio  should  be  placed  in  bills?  What  fraction  in  equity? 

b. What  should  the  manager  do  if  the  stock  portfolio  falls  by  3%  on  the  first  day of 

trading? 

22. You  would  like  to  be  holding  a  protective  put  position  on  the  stock  of  XYZ  Co.  to lock 

in a guaranteed  minimum  value  of  $100  at  year-end.  XYZ  currently  sells  for  $100. Over 

the next  year,  the  stock  price  will  increase  by  10%  or  decrease  by  10%.  The  T-bill  rate is 

5%. Unfortunately,  no  put  options  are  traded  on  XYZ  Co. 

a. Suppose  the  desired  put  option  were  traded.  How  much  would  it  cost  to  purchase? 

b. What  would  have  been  the  cost  of  the  protective  put  portfolio? 

c. What  portfolio  position  in  stock  and  T-bills  will  ensure  you  a  payoff  equal  to  the 

payoff  that  would  be  provided  by  a  protective  put  with  X  =  SI00?  Show  that  the 

payoff  to  this  portfolio  and  the  cost  of  establishing  the  portfolio  matches  that  of the 

desired  protective  put. 

SOLUTIONS  TO 

CONCEPT 

CHECKS 

1. Yes.  Consider  the  same  scenarios  as  for  the  call. 

Stock price $10 S20 $30 $40 S50 
Put payoff $20 S10 S 0 $ 0 S 0 

Stock price $20 $25 S30 $35 S40 

Put payoff $10 S 5 S 0 $ 0 S 0 

The low  volatility  scenario  yields  a  lower  expected  payoff. 

Puts should  be  more  valuable  for  higher  dividend  payout  policies.  These  policies  reduce 

future  stock  prices,  which  will  increase  the  expected  payout  from  the  put. 

Because  the  option  now  is  underpriced.  we  want  to  reverse  our  previous  strategy. 

Cash  Flow  in  1  Year  for 

Each  Possible  Stock  Price 

Initial 

Cash  Flow 

Buy 2  options 

Short-sell  1  share 

Lend  S52  at  8%  interest  rate 

Total 

-48 

100 
52 

0 

0 
-50 

56.16 

150 

-200 

56.16 

4. Higher.  For  deep  out-of-the-money  options,  an  increase  in  the  stock  price  still  leaves the 

option unlikely  to  be  exercised.  Its  value  increases  only  fractionally.  For  deep  in-the-

money options,  exercise  is  likely,  and  option  holders  benefit  by  a  full  dollar  for  each 

dollar  increase  in  the  stock,  as  though  they  already  own  the  stock. 

5. Because  u=.6,  cr2  =  .36. 

/«(100/95)  +  (.10  +  .36/2).25 
d. =  7=  =  .4043 

1 ,6  V.25 

rf2 =  rf,  -  .6V35  =  .1043 
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Using Table  16.2  and interpolation, 

N(d,) =  .6570 

N(d2) =  .5415 

С =  100  X  .6570 -  95  e~ wx  25  x  .5415 

= 15.53 
6. Implied  volatility  exceeds  0.5.  Given a  standard deviation of  0.5,  the  option  value  is 

$13.70. A  higher volatility is  needed to justify the actual $15 price. 
7. A  $1 increase in stock price is a percentage increase of 1/122 = .82%. The put option will 

fall by (.4  X  $1) =  $.40,  a percentage decrease of $.40/$4 =  10%.  Elasticity is  -I0/.82 
= -12.2. 



CHAPTER FUTURES  MARKETS 

AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

� Calculate  the  profit  on  futures  positions  as  a  function  of  current  and  eventual 

futures  prices. 

� Formulate  futures  markets  strategies  for  hedging  or  speculative  purposes. 

� Compute  the  futures  price  appropriate  to  a  given  price  on  the  underlying 

asset. 

� Design  arbitrage  strategies  to  exploit  futures  market  mispricing. 

Futures  and  forward  contracts  are  like  options  in  that  they  specify  purchase  or  sale  of 

some  underlying  security  at  some  future  date.  The  key  difference  is  that  the  holder  of an 

option  to  buy  is  not  compelled  to  buy  and  will  not  do  so  if  the  trade  is  unprofitable.  A 

futures  or  forward  contract,  however,  carries  the  obligation  to  go  through  with  the 

agreed-upon  transaction. 

A forward  contract  is  not  an  investment  in  the  strict  sense  that  funds  are  paid  for  an 

asset.  It  is  only  a  commitment  today  to  transact  in  the  future.  Forward  arrangements  are 

part of  our  study  of  investments,  however,  because  they  offer  powerful  means  to  hedge 

other  investments  and  generally  modify  portfolio  characteristics. 

Forward  markets  for  future  delivery  of  various  commodities  go  back  at  least  to  ancient 

Greece.  Organized  futures  markets,  though,  are  a  relatively  modern  development,  dating 

only  to  the  19th  century'-  Futures  markets  replace  informal  forward  contracts  with  highly 

standardized,  exchange-traded  securities. 

This  chapter  describes  the  workings  of  futures  markets  and  the  mechanics  of  trading in 

these  markets.  We  show  how  futures  contracts  are  useful  investment  vehicles  for  both 

hedgers  and  speculators  and  how  the  futures  price  relates  to  the  spot  price  of  an  asset. 

Finally,  we  take  a  look  at  some  specific  financial  futures  contracts�those  written  on 

stock  indexes,  foreign  exchange,  and  fixed-income  securities. 

468 
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17.1  THE  FUTURES  CONTRACT 

forward  contract 

An arrangement  calling 

for future  delivery  of  an 

asset at  an  agreed-upon 

pnce. 

To see  how  futures  and  forwards  work  and  how  they  might  be  useful,  consider  the 

portfolio  diversification  problem  facing  a farmer  growing a  single  crop,  let  us  say  wheat. 

The  entire  planting  season's  revenue  depends  critically  on  the  highly  volatile  crop  price. 

The  farmer  can't  easily  diversify  her  position  because  virtually  her  entire  wealth  is  tied 

up in  the  crop. 

The  miller  who  must  purchase  wheat  for  processing  faces  a portfolio  problem  that  is 

the mirror  image  of  the  farmer's.  He  is  subject  to  profit  uncertainty  because  of  the 

unpredictable  future  cost  of  the  wheat. 

Both  parties  can  reduce  this  source  of  risk  if  they  enter  into  a  forward  contract 

requiring  the  farmer  to  deliver  the  wheat  when  harvested  at  a  price  agreed  upon  now, 

regardless  of  the  market  price  at harvest  time.  No money  need  change  hands  at  this  time. 

A forward  contract  is  simply  a  deferred-delivery  sale  of some  asset  with  the  sales  price 

agreed  on  now.  All  that  is  required  is  that  each  party  be  willing  to  lock  in  the  ultimate 

price  to  be  paid  or  received  for  delivery  of  the  commodity.  A  forward  contract  protects 

each  party  from  future  price  fluctuations. 

Futures  markets  formalize  and standardize  forward  contracting.  Buyers  and  sellers  do 

not have  to  rely  on  a  chance  matching  of  their  interests',  they  can  trade  in  a  centralized 

futures  market.  The  futures  exchange also  standardizes  the  types  of contracts  that  may  be 

traded:  It  establishes  contract  size,  the  acceptable  grade  of commodity,  contract  delivery 

dates,  and  so  forth.  While  standardization  eliminates  much  of  the  flexibility  available  in 

informal  forward  contracting,  it  has  the  offsetting  advantage  of  liquidity  because  many 

traders  will  concentrate  on  the  same  small  set  of contracts.  Futures  contracts  also  differ 

from  forward  contracts  in  that they call for  a daily settling  up of any gains  or  losses  on the 

contract.  In  the  case  of  forward  contracts,  no  money  changes  hands  until  the  delivery 

date. 

In a  centralized  market,  buyers  and  sellers  can  trade  through  brokers  without  per-

sonally  searching  for  trading  partners.  The  standardization  of  contracts  and  the  depth  of 

trading  in  each  contract  allows  futures  positions to  be liquidated  easily  through  a  broker 

rather  than  personally  renegotiated  with  the  other  party  to  the  contract.  Because  the 

exchange  guarantees  the  performance  of each  party  to  the  contract,  costly  credit  checks 

on other  traders  are  not  necessary.  Instead,  each trader  simply  posts  a  good  faith  deposit, 

called  the  margin,  in  order  to  guarantee  contract  performance. 

THF.  BASICS  OF 

FUTURES 

CONTRACTS 

futures  price 

The agreed-upon  price 

to be paid  on  a  futures 

contract  at  maturity. 

long  position 

The trader  who  commits 

to purchasing  the  asset. 

The  futures  contract  calls  for  delivery of  a commodity  at  a  specified  delivery  or  maturity 

date,  for  an  agreed-upon  price,  called  the  futures  price,  to  be  paid  at  contract  maturity. 

The  contract  specifies  precise  requirements  for  the  commodity.  For  agricultural  com-

modities,  the  exchange  sets  allowable  grades  (e.g.,  No.  2 hard winter  wheat  or  No.  1  soft 

red wheat).  The  place  or  means  of  delivery  of  the  commodity  is  specified  as  well. 

Delivery  of  agricultural  commodities  is  made by transfer  of warehouse  receipts  issued  by 

approved  warehouses.  In  the  case  of  financial  futures,  delivery  may  be  made  by  wire 

transfer;  in  the  case  of  index  futures,  delivery may  be  accomplished  by  a  cash  settlement 

procedure  such  as  those  for  index  options.  (Although  the  futures  contract  technically 

calls  for  delivery  of  an  asset,  delivery  rarely  occurs.  Instead,  parties  to  the  contract  much 

more  commonly  close  out  their  positions  before  contract  maturity,  taking  gains  or  losses 

in cash.) 

Because  the  futures  exchange  specifies  all the  terms  of  the  contract,  the  traders  need 

bargain  only  over  the  futures  price.  The  trader  taking  the  long  position  commits  to 

purchasing  the  commodity  on  the  delivery date.  The trader  who  takes  the  short  position 
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commits  to  delivering  the  commodity  at  contract  maturity.  The  trader  in  the  long  position 

is said  to  "buy"  a  contract;  the  short  side  trader  "sells"  a  contract.  The  words  buy  and 

sell are  figurative  only,  because  a  contract  is  not  really  bought  or  sold  like  a  stock  or 

bond;  it  is  entered  into  by  mutual  agreement.  At  the  time  the  contract  is  entered  into,  no 

money  changes  hands. 

Figure  17.1  shows  prices  for  futures  contracts  as  they  appear  in  The  Wall  Street 

Journal. The  boldface  heading  lists  in  each  case  the  commodity,  the  exchange  where  the 

futures  contract  is  traded  in  parentheses,  the  contract  size,  and  the  pricing  unit.  The  first 

contract  listed  is  for  corn,  traded  on  the  Chicago  Board  of  Trade  (CBT).  Each  contract 

calls  for  delivery  of  5,000  bushels,  and  prices  in  the  entry  are  quoted  in  cents  per  bushel. 

The  next  several  rows  detail  price  data  for  contracts  expiring  on  various  dates.  The 

March  1994  maturity  corn  contract,  for  example,  opened  during  the  day  at  a  futures  price 

of 305  1/4  cents  per  bushel.  The  highest  futures  price  during  the  day  was  306,  the  lowest 

was  304  1/4,  and  the  settlement  price  (a  representative  trading  price  during  the  last  few 

minutes  of  trading)  was  305  1/2.  The  settlement  price  decreased  by  3/4  cents  from  the 

previous  trading  day.  The  highest  futures  price  over  the  contract's  life  to  date  was  308 

1/2, the  lowest  232  3/4  cents.  Finally,  open  interest,  or  the  number  of  outstanding 

contracts,  was  149,723.  Similar  information  is  given  for  each  maturity  date. 

The  trader  holding  the  long  position,  that  is.  the  person  who  will  purchase  the  good, 

profits  from  price  increases.  Suppose  that  when  the  contract  matures  in  March,  the  price 

of corn  turns  out  to  be  310  1/2  cents  per  bushel.  The  long  position  trader  who  entered  the 

contract  at  the  futures  price  of  305  1/2  cents  on  January  5  earns  a  profit  of  5  cents  per 

bushel:  the  eventual  price  is  5 cents  higher  than  the  originally  agreed-to  futures  price. As 

each  contract  calls  for  delivery  of  5.000  bushels  (ignoring  brokerage  fees),  the  profit  to 

the long  position  equals  5,000  x  $.05  =  $250  per  contract.  Conversely,  the  short  position 

loses  5  cents  per  bushel.  The  short  position's  loss  equals  the  long  position's  gain. 

To summarize,  at  maturity 

Profit  to  long  =  Spot  price  at  maturity  �  Original  future  price 

Profit  to  short  =  Original  futures  price  �  Spot  price  at  maturity 

where  the  spot  price  is  the  actual  market  price  of  the  commodity  at  the  time  of  the 

delivery. 

The  futures  contract  is,  therefore,  a  zero  sum  game,  with  losses  and  gains  to  all 

positions  netting  out  to  zero.  Every  long  position  is  offset  by  a  short  position.  The 

aggregate  profits  to  futures  trading,  summing  over  all  investors,  also  must  be  zero,  as is 

the net  exposure  to  changes  in  the  commodity  price.  For  this  reason,  the  establishment  of 

a futures  market  in  a  commodity  should  not  have  a  major  impact  on  the  spot  market  for 

that commodity. 

1. Graph  the  profit  realized  by  an investor  who  enters  the  long  side  of  a  futures  contract as 

a function  of the  price  of  the  asset  on  the  maturity  date.  Compare  this  graph  to  a graph 

of the  profits  realized  by  the  purchaser  of  the  asset  itself.  Next,  try  the  same  exercise 

for a  short  futures  position  and  a  short  sale  of  the  asset. 

EXISTING  Futures  and  forward  contracts  are  traded  on  a  wide  variety  of  goods  in  four  broad 

CONTRACTS  categories:  agricultural  commodities,  metals  and  minerals  (including  energy  commodi-

ties),  foreign  currencies,  and  financial  futures  (fixed-income  securities  and  stock  market 

indexes).  The  financial  futures  contracts  are  a  relatively  recent  innovation,  for  which 

trading  was  introduced  in  1975.  Innovation  in  financial  futures  has  been  rapid  and  is 

ongoing.  Table  17.1  lists  various  contracts  trading  in  the  United  States  in  1994. 

short  position 

The trader  who  commits 

to delivering  the  asset. 

/ I  CONCEPT 

I CHECK 
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From  The  Wall  Street Journal.  January  6.  1994.  Reprinted  by  permission  of  THE  WALL STREET JOURNAL.  c  1991  Dow  Jones  &  Company.  Inc  All  Rights  Reserved  Worldwide 

FUTURES  PRICES 
Wednesday January $  IMJ 

Open Interest Reflects Previous Trading Day 

GRAINS  AND  OILSEEDS 

CORN <CBT)J,OOObu„ cenliper bu 
War JOS'.  306  304'.  305':  -  308':  23?».  149.773 
Way 309  3091.  j0;».  309':  -  '..  31?  238':  77.753 
July 309  Э091.  307'.  309'i  3D'.  241  63.781 
Scot 789'.  790  788'.  289 i  •  .  291':  240'i  11.359 
Dot 269'.  271  269  .  270',  •  I  772  236'  з 35  654 
Mr9J 275  776';  2'S  276  •  ">  277'J  253'i  2.0U 

2794 •  •>  280'.  275  197 
July 278  780  778  279'i  'з  ?80  775  310 

Esl vol 50,000 vol  Tues 59.546 Open ml 340.794. .3  779 
OATS (COT! 5,000 bu .  cenl» per bu 

Mar 1)4'.  135  134  134' 
May 1J91.  139>.  138'.  139 
July 144  . 144'.  143  143'.  -  I*.  <61. 
beet 147  147  147  146  -  Vi  '57'J  141  177 
Oec 149  149  149  149  I'»  157  143  171 

Est vol 1.000. vol Tues 1.339, oocn Int 71.109 45 
SOYBEANS (CBT)  5,000 bu., cent» per bu 

Jan 690  697  689  696'.  *  4'.  756  576  : 8.427 
Mar 699',  706  .  698  705'.  •  3>.  7S4  589'.  83.015 
Mav 704'.  710  707  709  'з •  3'i  751  592  з  34.427 
July 705  711  703  710'  J .  3  750  594  ,  30.66' 
Auo 700  705  698  704',  •  P.  735  628  4.B62 
Sept 676  )  678  675'  i 6771, '  ""  - 617 2  816 

. 657';  581',  »1.889 
667 659  661',  •  T  i 667'J  618' 

656 656  6S3  655'. 

679 631  677  )  631 
665 647'I 

614 
276 

Esl vol SS.OOO; vol  Tuei  64,764, open In» 177.591. .  ».876. 
SOYBEAN MEAL  (COT) 100 ton»; S per ton 

Jan 199  50 701 00 199 10 700 60 -  60  739.50 '  84 60 9.774 
Mar 700  70 701 30 199 50 700 90 -  »0  737 50 185.70 39,78? 
May ?0I  70 70? 30 700 70 707 '0 •  30  737 00 185 50 »3.58» 
July 702  00 703 10 70 1 80 703 00 •  40  730 00 193 70 1?  5?6 
AUO 701  70  731  30 20 » 00 70?  TO •  40  775 00 )  91 50 5.314 
Scot 199  50 700 60 199 50 700 60 .  40  7ЮХ  193 60 7.567 
Oct 199  00 199 00 198 00 199  00 t  30  706 00 194 00 1.776 
Dec 197  50 19Я 50 19» 50 198 50 t  60  ?09 00 193 50 7.376 

Eit  vol  14.000 vol  tuei  18.865. open int 86 »8? I  549 
SOYBEAN OIL (CBT) 60.000 IM .  Cents p«r lb. 

Jan 79  70 79  31 78  93 79?'  03  79  80 70  90 6.786 
Mar 79  0? 79  31 78  95 79  18 79  '4 ?t  1)  46.983 

78 65 78  90 78  5« 78  80 -  03  79  33 ?'  30 18  324 
....  78  18 78  35 79  08 78  ?9 »t  78  80 ?l  55 17.383 
Auo 27  80 77  85 7»  65 ?7  eo .  07  78  75 71  65 4  65? 
Sep» 76  90 ?»C5  76  85 77  0? .  07  ?'  40 77  40 3  81? 
Ос» 7605  7605  -  "  ""  -*  "" 

WHEAT (CBT)  5.000 bu . tent» per bu 
Mar 361  386'  .380  385  i  .  4>.  386  300  31.474 
Mav J6?  36?'.  158  :  361».  »  1  365  300  8  55' 
Jul.  34»'  344';  341  : 34?  ;  349  795  »7.36' 
Sept lO  :  145  .  141  343  -  2  .  35»  302  ».428 
Oec 153  .  153'i  351  352  -  Г:  357  .  309  1,608 

Est vol 16 000 vol  Turt  30.179 open  101 55 38? -  5 740 
WHEAT (КС)  $.000 bu.. cent» per bu 

Mar 181  385  387  1Л  .  *  I  .  391'  i 798  23.322 
May 363  .  365'  1 16?  i  364'  j  +  '  J 369  298 
July 343  144  . 142  . 343'. 
Sept 344  j  344'.  144  144  : 
Dec 150  150  149  J  349  .  3  3S4'  i  3»?'I  805 

E»» vol 6 976. vol lues  11.327 ooen  In» 4? 370. •  »,629 
WHEAT (MPLS)  5,000 bu . cent» per bu. 

Mar 393  194  387'.  391 .  -  I  406  297'  i 10  990 
Mav 377  :  179  .  374  375'.  I».  384  799  3.557 
July 36»')  363',  359  160  •  !•'»  367  299':  1.021 
Sep» 345  IV)  345  346  •  I  353'  , 300  455 

Est vol 4.470 vol  tuei  5.011, ooen Int 16.470 9 
RICE ROUGH (MCE) 7000cwt; S per cwt 

Jan И  500 4  650 II  500 H6?0  .  070  1)000 5  580 545 
Mar II  640 И  800 II  600 II  750 •  070  13 040 6  140 7.065 
Way 11  460 11  650 11  460 11  600  .  '00  13 100 /'  350 95/ 
July И  250 11 470 11 750 11400 -  ISO  »3 ISO f  600 1.071 
Sept 9  320 9  350 9  310 9  319 .  050  Ю 100 8  1» 1391 

Est vol 600 vol  Tuei  747 open int 6.095 177 

I 149  797  9.315 

• 179  00 38? OO 379 00 lei 50 1  70 397 50 30 7 50 19  776 e 1E0 00 ie? 70 379 70 387  70 80  397 30 3?!  00 17  96? 
Aug 378  50 3 79 50 376 00 378 50 1X395X52150  3.3J4 
Sept 149  00 151.00 349 00 357 30 •  170  166 01115 50 3  884 

' 334  50 336 00 334.X 32S 10 - 1  40 IV) 70 1IA «1 IKA 

lifetime  Oorn 
Open H'Ch  t  0« Se*»le Chanoe High  Low Interest-

COTTON (CTN) - 50,WO lb» . cent» per lb. 
Mar 67  10 68  5 5 67  10 68  40 -  1  52 68.55 55  6? 27,506 
May 68  45 69  75 68  45 69  57 .  1  59 69  75 57  47 10,185 
July 69  50 70.60 69  35 70  'S » 1.35  70  60 58  30 8.864 
ОС» 67.00  6  7 50 66  90 66  90 .  27  67  70 59  81 980 
Oec 66  00 66  30 65  85 66  10 »  33  66  90 59  48 6.ЮЗ 

Est vol 10.000. vol Tues 10.239. ooen Inl 51.504, 784 
ORANGE JUICE (CTN)  - 15.000 lb»., cent» per lb 

jan  108  50 1Ю00 108 00 109  80 •  85  133 70 87  15 9  70 
Mar 111  50 113 25 110 50 112 60 •  50  »  34 7 5 84  50 12,340 
May 114  50 П 6 00 И3.50 1»5  20 •  35  134 50 89  00 3  037 
July 116.75 116 80 И5 75 117 30 -  15  135 00 106 00 1.096 
Sept 118  00 118 00 118 00 119.05 40  133 65 Ю7.50 652 
Nov 170  80 65  134 00 108 00 »48 
ja95 »  23 50 173 50 173 50 121  80 65  13? 00 103 50 415 

Est vol ? 300 vol  Tues 2.M5. open ml 18 668. 153 
METALS  AND  PETROLEUM 

COPPER HIGH (CMX) 25.000  lb» . cent» per lb 
Jan 79  to 80  00 79.55 79  55 05  »  04 40 7?  55 1.392 
l eb 79  85 .  15  99  20 73  00 »  263 
Vi.  79  90 80  60 79  85 80  10 .  25  »07 50 71  00 41.571 
Apr 80  5 5 80  5 5 80  55 80  30 +  25  89  20 74  50 721 
May 80  35 81  00 80  30 80  50 1  25  107 70 73  CO 8.21? 

80 75 .  30  89  50 74  10 377 
80 85 .  70  )  07 95 74  70 5.16? 
8» 10 .  70  86  80 7$  30 389 

Sept 11  35 81  85 81  35 81  35 .  70  103 30 74  90 3  101 
Ос» 8»  65 .  30  83  10 75  70 106 
Nov 8»  95 .  .30  83  30 77  75 »41 
Oct 8?  ?0 82  65 8?  70 8?  ?S • 30  »01 90 75  75 3.735 
Mr95 8?  80 83  00 87  80 8?  85 «  35  88  50 76  30 607 
May 83  75 •  35  SB  00 76  85 77] 
July 83  65 .  35  85  50 78  00 181 

Est vol 8.000. vol Tues 7.551 oocn  int 67.467. - 1  729 
GOLD (CMX) 100  Iroy 01 $  per Iroy 01 

j jn 391  10 -  3  00 39? 50 363 50 0 
Feb 395  70 397.80 390 00 397 10 3  00 415.70 33J 80 97,8»4 
Apr 397  60 399 80 397 00 194 10 •  3  00 135 70 15.684 
__ ..  399  70 401 70 t.i  50 )96  00 3  00 417 70 339 40 73  494 
Auo 40»  30 403 Ю  401 00 398  »0 ?  90 14 1 50 5  $49 

400 70 -  7  90 417 00 144 00 3  763 
Dec 406  70 408 00 407 00 407 30 7.90  " 0 143 00 17. 

7 90 4  П 00 163 50 1.053 
407 00 7  80 475 CO 385 50 1  946 
4С9 4Э 7  10 430 00 15 » 00 3  914 
417 00 ?  80 404 30 ]'0  50 777 
417 40 7  80 439 50 35B 00 7.30» 
475 80 7  E0 44 7 00 370 90 C?8 

Dcc 440  00 440 00 440 00 435 30 2  SO 443 00 179 60 I  09? 
~K9t 456  10 7  80 477 X 407 X 651 

E»l vol 55.000, vol Тис» 78 66«. open .nl I'O 497 .  7 769 
PLATINUM  (NYM)  $0  Iroy ot  .  $ per Iroy 01 

an 398  00 399 00 3«)  70 393 70 6  00 477 00 335 50 4« 
.pr 401  00 40? 00 394 OO 395 '0 6  50 428 50 135 00 »7.8'6 

„u'v 403  00 403 00 IV7 ftj  39» 00 6  50 478 00 357 CO 7.32? 
Ocl 404  50 405 CO 198 30 398 30 6  50 405 X 168 X 773 
Ja95 406 CO 407 00 399 70 399 '0 6  5C 407 00 374 M 175 

Esl vol 7 793 vol  lues  I  3'7 ooen  ml 71 oil  693 
PALLADIUM  (NYM)  100 troy Ol .  f per Iroy 01 

•-••r 178  00 l?9 CO 176 50 176 55 I  75 139 50 99  00 4  002 
June '77  50 178 00 '  75 70 125 70 I  75 114 00 111 75 71« 

EM vol 3'0. vol Tu>-s IB I oocn  Inl 4 833 .11 
SILVER (CMX)  5  000 iroy 01 cent»  per Iroy Ol 

jan  573  0 573  0 577  0 505  5  14  5 544  0 368  5  4 
Mar 5?4  0 578  5 498  0 SOS  5  14  5 5  56 5 166  0 »1  '69 
Mav S?7  5 510  0 500  0 51»  ' »4  4 555  5 J'l  0  10.421 
July 510  0 514  0 505  5 Я5  0 14  7  565  0 3  77 5 10  660 
SCO» 514  5 516  0 sis  0 518  4 14  И 561 5  176  5 5  727 
Dec SJ9S  541  5  5150  573  6 »4  9 5»?  0 380  0 6  900 
Mr95 544  5 545  5 S710  579  1 15  0 577  0 416  5 5  26» 
May 5315  ISO  ',84  0 418  0 4.243 
Oec S49  7 ISO  600  0 434  0 711 
Dc96 578  9 15  0 585  0 454  0 477 
JI97 596  9 15  0 595  0 595  0 101 
Dc< 613  1  151  578  0 507  0 IS? 

Esl vol 73 000 vol  Tues 15 061 ooen I'll  118.041. 1.619 
SILVER (COT) 1.000  troy 01 cenltpcr  iroy  0/ jan 570  0 570  0 504  0 506  0 14  0 576  0 501  0 I/ 

Fet> 577  0 525  0 500  0 505  0 16  0 555  0 164  5 425 
Apr 574  0 5?7  0 503  0 77»  0 16  0 5  54 0 3  7? 0 545 
Jurr  578  0 537  П 504 0 513  0 ISO  567  0 375  0 1.674 
Oec 538  0 540  0 570  0 573  0 16  0 545  0 414  0 7.437 

Est vul ' 000 vol  Tor» 165. mm ml  5 166 .  8 
CRUDE OIL.  LigM  S*»tl  INYMI  I.ООО bbtt .  t  per  bbl 
rt> >14  15  47 14  65 15  34 .  6'  /0  81 140'  V/914 
CI 15  X 15  61 14  9n <5  60 .  fl  7110  14  4« 63  891 
pr na  15  88 15  73 15  87 -  5»  70  8« 14'I  30.93$ 
ay na  16  07 15  5/ 16  07 .  5»  7108  1$  lb  7/044 
me n«  16  30 15  8) '6  77 •  45  71  35 15  40 38  78] 
;ly na  16  46 16  15 '6  47 •  41  /О  'I  15  63 18.140 

Lifetime Open 
Ooen H>ob  Low SeMIe Chanoe Hioh  Low  Interest 

BRENT CRUDE (IPE)  1,000 nel ЬЫ» , $ per bbl 
Feb 13  74 14  36 13  74 14  76 .  .65  19.30 1313  81.400 
Mar 13  90 14  45 13  90 14  36 .  $5  18  97 13  39 27  11? 
AD' 14  11 14  59 14.11 14  53 *  48  18  01 13  65 »2.027 
Mav 14  43 14  73 14  33 14  71 • 46  18  10 13  91 7,439 
June 14  67 14  89 14  52 14.85  .  45  18  05 14  12 6.344 
July 14  85 1502  14  85 IS03  •  36  18  12 14  25 5.191 
Aug 14  90 15.3» »4  90 1515.  24  17  79 14  43 2.855 
Sept 15  23 15  47 15  19 15  47 . 49  17  50 14  55 894 
Ocl 15  20 15  4? 15  20 15  65 *  41  15  42 14  98 225 

Est vol 70 210 voi  Tues 40.349 open inl 143 487. . 4,262 
GAS OIL OPE)  100 metric Ion», S per Ion 

Jan 145  00 147 25 145 00 »  46 25 •  3  75 182 00 138 00 76,168 
Feb 145  50 147 25 145 50 145 50 .  3  50 181 50 139 :5 19  346 
Mar l4o00  14 7 00 145 75 146  00 .  300  »82 00 139 50 16.88? 
Aor 145  15 »46 ?5 1*4 75 »45 50 .  2  75 176 50 140 50 10.568 
May 146  25 146 75 145 00 146  25 •  2  50 175 25 141 Г5 6.670 
June 14Г 00 147 25 146 00 146  75 .  2  25 174 50 142 25 11.788 
July »48  25 » 49 00 148 25 148 50 •  2  25 169 50 144 75 7.400 
Auo »51  50 151 50 150 75 151  00 •  7  $0 »67 00 147 75 1  952 
Seol 153  50 .  3  75 178 75 '  49 50 »  578 
ОС» 156  75 .  3  75 167 00 157 50 1.768 
Nov 15?  75 157 75 157 50 158 75 .  3  75 159 75 156 00 675 
Dec 160  X 160  75 159 00 160  50 .  2  25 I  '3 X 155  75 5.538 
Esl vol 18.666, vol Tues 19 135. ooen int 109 809. .  1  898 

INTEREST  RATE 
TREASURY BONDS (CBT)  SIX,000.  P»S 32nd» of IMS 

Yield Oocn 
Open Hioh  Low  Settle Cho  Se'tie  Cho interest 

Mar »14  14 114 70 113 18 113 76 13  6 713 •  034  101.785 
June 113  11 113 17 117 17 117-73 -  13  6835 •  034  14  435 
Seol Ч?  17 И? »6 41  IB Ml  74 -  13  6 907 .  034  19.394 
Dcc 111  77 III  77 III  09 111 IS -  17  6  93?.  033  13  318 
МГ95 »10  18 11073 П0-17 >»0-2» I?  7  00? .  033  67 

Est vol 375.ОХ, vol TUPS 140 937 00 'nt 348 587. •  '? 793 
TREASURY BONDS (MCE) -  $50,OX, pl» 37nd»of IX'. 

ur  114  15 114 17 111-18 113 75 18  6 736 -  047  9  078 
Est vol 5.OX vol  Tues 6.075. ooen ml 9 059 •  519 
TREASURY NOTES (CBT)  -SIX,OX  pit  J2nd»  ol  IX*. 
lar 117  17 117 19 11704 1170'  -  5  6  33? •  070  761 169 

. jnc  111-27  111 77 111 10 14 11 -  4  6 444 .  016  8,509 
Sepl П073  110-73 11018 110-»8 -  4  6  544 .  016  384 

E »1 vol 60 OX vol  Tues 63.750. ooen ..«I 770 146 -  396 
$ YR TREAS NOTES (CBT)  $1X,0M,  pis  Mnd»  of IX*. 

Ma' H0?6  110-77 10 195 10-705 7  5 535 •  0'3  207 984 
jnc I'OX  »1001 109 78 09 785 -  ?  5  699 .  013  3.788 
Esl vi.I 71 SCO vol Ties  1? 7?9 oocn  ml 704 77? -3  178 
1 YR TREAS NOTES (COT) (7M.000.  pit  JJnd»  ol 100*. 
a' 106-X  06-015 105 31 05 315 -  '.  4  875 •  Ol?  73.11' 
Esl vo» 1 5X  vol  lues  1.456 cocmnt?1  376 .  607 
30-DAY FEDERAL  FUNDS (CBT) $5 million,  pit  of  IX*. 
in 96  93 96  94 96  93 96  94 .  01  3  06 0"  18'? 

FrO 9ig7  96  88 96  8' 96  8? .  0»  3  '? 01  7  154 
96*» 96  »6 96  76 96  '8 .  01  3  77 01  .028 

Apr 96  69 96  70 96  69 96  70 

96 59 .  01  3  41 

96 44 96  44 96  44 96  44 .  07  3  56 
Sepl 96  7? 96  77 96  77 

07 794 
0? >07 
07 7Ю 

Esl vo1 BEE vol  lues  64i. oocn ml 7.894. M6 
TREASURY BILLS  (CME)  Si  mil ,  pis ol  IX*. 

Discount Oocn 
Open H.on  lov.  Settle  Cho  Settle  Clio  inferos' 

Mar 96"  96  77 96  76 96  ft  1  74 7/  708 
June 96  4Й 96  48 96  46 96  4« 3  $4 6.085 
Sep! 96»  9 96  19 96  1.' 96  1'  07  3  81 t  07  6/1 

E st vol I 5BS vol  Tues 3 770. open <nl 14 4«; .319 
LIBOR I  MO (CME)  S3  0M.0X. points ol IX*. 

Jen 96  75 96  7 7 96  75 96  76 3  74 71.476 
Feb 96  69 76  71 96  69 96  69 3  31 15.M7 
Mar 96  61 96  61 96  57 96  58 3  47 5.705 
Apr 96  5» 96  5? 96  51 96  50 

Sepl 

96 47 96  41 96  40 
96 74 
95 94 

360 
J 7» 155 

Est vol 4 357 vol  t.H-s 5.4X. ot*'i  till  45 MM .  Ш 
MUNI BOND INDEX (CBT)  SI.OX. times Bond Buyer MUI 

Open Hioh  Lo*  Seine  Cho  »  'Ofi  I  o*  interest 
Mar 107  14 107 16 1013)102«!  H!0>'.'7  W  77 73  589 

Esl vol 6 000 vol  lues  5 7P9 open Inl ?J 6J7 JVJ 
Tin- in»  I  lose ЮЗ 13 '"  III  5 67 
EURODOLLAR (CME)  II  million,  pit  of IX*. 

Open Mlo"  Lo*  Setlle  C»iu  Settle  ChO inlrre'.l 
94 46 ' 
»6 17 ' 

94 It 

5cpl »5  81 95  »/ »5/9  »5  Ы 
Dei 95  4< »5  41 95  38 »5  3» 

»5 76 95  76 95  73 »5  74 

Lifetime Opcr. 
Ope'i Hioh  LO*  Settle Chanoe Hioh  Low  interest 

June 118  70 118 20 117 75 117.77 -  .27  118 74 116.01 197 
Est vol 37.408, vol Tues 35.972. open Int 80.523. .  1,356 
FT SE  IX  INDEX  (LIFFE)  -  C25 per index potnf 

Mar 3432  3442  3381  3387  33  0 3500  2873  65,146 
June WO  3430  3412  339fi  -  32.5  3448 3099  1.Ш 

Est vol 15 880. vol Tues 15.028 ooen Int 67.009. -  1,174 
CANADIAN BANKERS ACCEPTANCE (ME)  - CS1.000.000 

Mar 96  02 96  03 95  99 95  99 -  02  96  02 9  ) 55 15,456 
Juno 95  78 95  78 95  73 95  73 02  9  5 79 91  57 14.04) 
Sepl 95  56 95  56 95  49 95  50 -  02  95.56  91  27 10.318 
Oec 95  31 95  31 95  25 95  25 -  02  95  34 90  85 5.705 
МГ94 95  05 95  05 95  C? 95.07 -  .02  95  10 91  71 3,710 
lune 94  83 94  84 94  80 94  80 -  0?  94  90 91  88 1.666 
Sept 94  40 94.40 91.38 94  59 94  60 93  37 876 

Est vol 7 7y» vol  Tues 3 777 open int 51,844, ,  1  962 
10 YR CAN  CHAN  GOVT BONDS (ME)  - CS1X.0X 

Mar "3  »3 .  ,9?  113 70 П3 65 1?  114 45 ill  05 15,146 
Est voi4.920 vol  Tues2 471 ooen int IS 146. -634 

CURRENCY 
Lifetime  Open 

Open M.oh  LO* Se»ic Chanoe High  LOW inieresl 
JAPAN YEN  (CME)  12  5 million  yen;  S  per yen  (X) 

Mar 8896  8922  B8I8  8878  X18  .  9930 87X  99.398 
June 8901  8950  8871  8917  -  X>9  9945  8540  4.228 
Sepl 8967  XI9  9610  894?  195 

Est vol 75 504, v.n Tues 31 361. ooen Inl 103,8?». -876 
DEUTSCHEMARK (CME)  -  ITS,OX mark»,  $  per  mar* 

Mai 5729  $740  $713  $719  -  X»»  6705  5646179 873 
Juno $704  5706  5686  5672  XII  6167  5607  6.079 

5676 -  XII  6130  5661  184 

Mar 7595  767?  756?  7568  -  X16  7860  7394  75.968 
June 7595  76X  755S  7561  -  .X16  '805  7165  1.352 
Sepl 76X  76X  7558  7557  -  XI6  7/40  7330  S10 
Dec 7584  7584  75$3  7581  X16  7670  7290  154 
Mi 95 /$50  X'6  7580  7397  111 

ЕЯ vol 7.478. vol Tues S 31' open  Inl 78 795. 439 
BRITISH POUND (CME) 42.5X  pdl . $ per pound 

var I  48И 1  4846 I  4757 I  4816 •  X20  •  5550 1  3950 77.V04 
June I  4770 I  4'80 I  469C I  4756 -  XI8  1  SIX  I  4350 917 

Esl voi 'I  848. vol Turs 11.744. open ml 78.814 188 
SWISS FRANC (CME)  Ш.0Х  francs. S per franc 

Mar 6/35  6767  6775  6/4B  .  XI8  7195  6470  45 406 
June 6753  6760  6741  6744  .  XI8  7X1  6590  174 

Est vol 17 391 vol  Tues ?l 389. ЭОСП Inl  45.960 454 
AUSTRALIAN DOLLAR (CME)  IXOXdlr»  t  per A S 

Mar 6810  6868  6873  68)0  6857  6380  6  NS 
Est vol S'O vol  Tues 432. open int 6 804 •  71 j 
US OOLLAR  INDEX  (FINEX)  I.0X  lime» USDX 

Mar 9'?/  97  4? Г'  10 97  3? -  05  v8X  91  78 9.178 
J. ne 9»  Bo »7  90 v'  65 9.'  9/ .  05  99  04 97  70 7  767 

Esl «01 I  eX vol  Tues I 406 i>oen 'П II  S99 198 
The lode. High  96 7? low  96 39 CIOS»96 58 .  03 

INDEX 
S&P 500 INDEX  (CME)  $500 times mdei 

Open и-oh  LO*  Vllle  Chg  Hioh  LO*  interest 
Mar 46'№  IV.  IS 166 Ю 468 CS • 55  4'? 75 434 X 177.517 
June 468 ;0 4«9 45 46' 31 469 70 •  55  471 CO 444 50 3  66? 
Sepl 470  60 .  55  4'4 90 452 70 811 
Dei 477  45 47? 45 470 40 4  ?  70 -  55  475 10 46» Г0 I  64» 

Est vol 50 466. vol Tues49 8M open int 181 638 t  1.892 
md. pri-lnp  Hioh 467 n. Lo*  465 97 Clos»46?55 .  66 
SAP MIDCAP 4CO (CME)  SSXIime» Index 

Mar 1)8  50 I7i! 80 41  SS '7h  70 . 70  179 90 IS7 65 13.19» 
Esl vol 1,784, vul lues  I  132. open >nt 13 370. 1141 
Г he inck-. Hioh  178 3? Low  1/7 ?0. Close 1)8 3? .  I  01 
NIKKEI  225 Slock Average (CME) SS  limes indrx 

Mai I'970  ItWO  179-10 UWil  .  7510  71605 15960 15  /48 
Г st vol I. '80 vol  Tues 546, 111*" ml 15 797 .  |4« 
Ihe Index  IPO»'  17/91)8 LO*  17376 54 Close  17783 4« 

. 41) '4 
NYSE COMPOSITE INDEX  INYFE)  5W limes inOCi 

Vrti 75»  r.S 259 1П 35Я 4U 259 >5 .  4il7fMS  746 60 7  156 
June 71'  15 75v 15 25V lj  .40  05 .  40  J6I 54 250 75 74) 

Est vu'7 388. vul furs  7 l\4 oprn  inl 4 4 6 .36 
758 50 fl.-ne  7W 31 I 44 

OTHER FUTURES 

Nel I  ilrllme  Open 
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May »1 440 И 450 11.460 11 600 . 100  13 100 /  3» »5/ 
11 750 11.470 11 250 11 400 . 150  13 I»  8  600 1.071 

Sept 9.370 9  350 V  310 »  310 . 050  10 100 8  150 1.391 
E%1 vol 600 vol Tucs 747 open int 6 095. -  177 
CANOLA (WPG) 70 metric Ion», Can. J per ton 

Jan 379.00 380 00 3/8 /0 3/8 80 4  00 398 00 304 /0 1.4/8 
Mar 3/9  00 367 00 3/9 00 J81 50 I  /O 39 / 50 30 / 50 19 7/6 
June M0 00 387 /0 3/9 /0 387 70 80  J9/ 30 3?t 00 17.967 
Aug 3/8 50 3/9 50 3-6 00 378 SO -  1  00 395 00 371 50 3.334 
Scot 34? 00 353 00 34» 00 352 30 - I  70 364 00 315 50 3  8 84 
Nov 334 50 334 00 334 30 335 10 I  40 J  50 /0 314 00 /,396 
Ja95 338 00 339 50 338 00 338 40 -  1  70 357 70 373 50 585 
Mar 341.40  1  70 353 50 331 00 335 

Esl vol 3 375: vol Tues 5 448. oocn int 49,950 t  71/ 
WHEAT (WPGI 70 metric lent. Can $ per Ion 

Mar 115 90 П  6 50 114 00 114 50 119  50 91 80 8  084 
114 50 114 60 113 00 114 50 /0  11/ 60 93 00 4,559 

July 11740 ПЗЗО III  90 113 30 20  116.90 94 40 974 
Od II?  80 40  115 00 Ю1 00 954 

Est vol 1,955. vol Tuos 405 oocn Inl 14 573. S4 

LIVESTOCK  AND  MEAT 
CATTLE FEEDER (CME) 50,000 lbs . cents per lb 

Jan 87  95 83  35 87 95 33  37 -  40  84 90 /9  90 3  464 
Mr94 80 /0 81  70 80 /0 81  1?» 45  85  35 Я52  4.157 
Apr /9  95 80  75 79  95 80  10 .  SS  85  00 /9  70 7  177 
May /9.77  /9  90 /9  60 79.70 « 30  84 40 /9  05 1,11? 

80 /0 80  95 8065 80  /5 « ?7  83 00 79 55 1.154 
Vol (0  75 80 75 80 ?5 80  ?S .  77  81  50 /9  SO ISO 
Oct 79  95 80  05 79  90 80  00 t  75  80 9 7 79 30 114 

Esl vol I 747 vol Tues 1 (55 open -nt 1? 311 .409 
CATTLE LIVE  (CME) 40,000 lbs : cents per lb 

Feb 77  65 /3  00 J?  45 77  8 7 . 30  /4  57 /0  90 34.W3 
Ap94 75  35 75 60 75 77 /S  42 » 70  /7  SS 73 70 18 76S 
June /3  6/ /4  OS /3 67 74  0? I 40  74 ?; /I  ?S IS 619 

7? 65 /?  9/ 7?  65 7?  95 .  4?  71?$ /0  70 7  8SI 
Od 77  70 73 00 77 70 73  00 t 4?  /3  30 /1  07 3.79S 
Ofc /3  35 /3  60 7135 73  60 »  ?5  /3  90 /7  30 770 

Esl vol 17.88/. vol Tues 13.488 open ml 80.870. •  7 748 
HOGS (CME) 40,000 lbs., cents per lb 

fel. 45  6/ 4S8S 45 ?/ 45  6/ Si.75  40  70 17 661 
Ap94 47  40 4/  65 47 7? 47  S/ » 10  49 OS 3V 57 6.810 
June S7 9S 53 IS 57  77 53  10 » 1?  S3 40 45 77 5  57? 
JOlV S?  97 53  IS S? 70 S3  07 » 0/  S3  IS 45  30 7  397 
Mig SI  40 SI  45 51  IS SI  45» OS  Я  95 46  35 1.631 
Oct 48  40 48 60 48  20 48  S? •  7?  48  60 43 60 804 
Doc 49  00 49 70 48  95 49  1/ i  ??  49  IS 45  70 610 

Esl vol 3.498. vol Tues S.977. open Inl 30 5BS i  7 770 
PORK BELLIES (CME) 40,000 lbs , cents per lb 

Feb S6  00 S6 80 5  5 90 56  4S » 40  6115 39  10 $.737 
Mar S6  60 S7 30 S6SS S7  IS * SS  40 90 38 60 I.S43 
May S7  85 58 65 57 80 58  57 4- .65  61  30 19  SO 1.748 
July 58  40 59 17 54 7/ 59  07 » 77  67 00 39 30 I.S4? 
Aug S6  30 56  45 S6 0? 54  40 »  3S  S9 SO 47  00 2SS 

Est vol 7,468. volTucs 2.899 open Int 10 370. »39/ 

FOOD  AND  FIBER 
COCOA (CSCE) 10  metric Ions, J per Ion 

Mar 1.14? 1.14B 1.173 1.Ш  79  I.MS 9SJ  34.664 
May 1.17J 1,177 USB 1,16/  79  1  368 978  14,01? 
July 1  198 1.706 U90  1,199 25  I.J6S 99?  9.S77 
Sept 1.225 1,232 1,220 1.223 - 30  1.377 1.020 6,760 
Doc I.2S3  I.2SS 1,244 I.2S0  30  1,389 1.W5 6,40» 
Mr9S 1  270 1,270 1,260 1.262 30  I  383 1.07/ $.061 

1.276 -• 30  1,375 UII  6,378 
July 1.290 1.294 1,294 1,28/  - 30  1.407 1.775 3,283 
Scot 1,29  / 30  1  340 1.280 3B3 

Esl vol 14,059, vol Tues 6,244 open int B9.992 32/ 
COFFEE (CSCE) 37,500 lbs , ctnlsper lb 

Mar 72  65 /ЗЮ  /1  40 71  SS 30  90 75 61.50 36.258 
May 74.15 74  65 73 10 /3  20 40  90.50 63 25 10.112 
July 75  60 76  10 /4  50 /4  SS 55  8  / 50 64 90 3  394 
Sopt 77  00 //  30 /6  00 /6  00 -  25  88 50 68 50 2.14/ 
Occ 78  50 79.1S //  50 77  50 -  25  91  00 /7  00 1,265 
Mr9S 80  75 I .75  8/.S0 78  90 749 

E$l vol 8,410. vol Tucs 9 967. open lilt 53.977. » 541 
SUGAR WORLD (CSCEI llJ.OOOIbl , cenliper lb. 

Mar 10  7? 10  7/ 10  66 10  /4 •  04  11  84 8  50 49.513 
May 10  93 11  00 10  89 10  99 »  10  1168 8  65 74  311 
July Ю  BJ 10 97 10  81 10  91 . II  II  SS 9  15 15.704 
Oct 1083  10  в/ Ю80  Юв/  »• II  11.05 9  47 13.964 
Mr9S 10»? 10  85 10  80 10  85 » 11  10 8/ 10  56 7.063 

Est vol 9 64/. vol Tues 11.483 open ml I04.S/9, .  I 394 
SUGAR OOMESTIC (CSCE) 117.000 lbs . cents per to 

Mar 71  91 7195 71.95 71  94 - 01  77 05 71  IS J.J46 
May 77  07 77  04 77 OJ 77  01 - 01  77 11 71 JS JIJJ 
July 77.14 77  U  17  IO 71  II  -  OJ  77 IS 71  SS 7  041 
Sept 77  11 77 11 77 Ю  71  >0 04  7?  IS 7IH  7  047 

574 0 577 0 503 0 509  0 16  0 SS4 0 3  77 0 54S 
578 0 537 0 504 0 SI3  0 IS  0 547 0 375 0 l.6'4 

Dcr 538  0 S40 0 570 0 573  0 16.0  S4S.0 414 0 7  43? 
Est vol 1.000. vol Tues 165. open nil S 144. >8 
CRUDE OIL. Lioht Sweet (NYM) 1.000 bbls . S per bbl 

Feb iia  15  47 UdS  IS  34 •  6/  /0  81 14 07 9/  918 
Mcr 15  00 IS  65 14  9B IS  60 > 63  71  Ю  14 46 63.891 
Apr na  15.88 15  73 15  87 • 57  70 8B 14/8 30.935 
May na  16  07 <  5 5/ 16  07 l SI  71  08 15  10 2/.0-14 
June na  16  30 15 83 16  72 • 45  71 35 15 40 38,763 
July na  16  46 16  15 <6  47 . 41  70 '8 15  63 18.140 
Aug na  16  61 16 33 16  60 • 3V  70 /8 15  91 17.395 
Sept na  16  75 16 50 16  60 • 39  70 /8 16  C? 14.38? 
Od na  16  93 16  64 16  91 t  33  70 /3 16  77 9,139 
Nov na  17  04 16  74 l/W  .  30  70 69 16  48 9.136 
Dec 16  90 17 19 16 88 17  17» 77  71 75 16  63 19.835 
ja9S na  I7J0  17  1? 17  30 . 76  70 /8 I  4 86 6  4 79 
rcb 17  25 I/.45 1/  77 17  17 .  ?4  19  71 1/00 3.164 
Mar na  17  33 17 33 17  SI .  77  70  64 1/  13 S9J3 
Ар» 1/60  I  20  19 68 1/  32 1,34? 
May 1/  69 .  70  19 73 17  63 7  70? 
junc na  1768 176? I'  78 - 70  21.21 1/42 H.7J9 
July 17  73 17 73 17 73 1/  87 » 70  17 73 1/  50 583 
Sepl 1/85  17  85 1/  87 18  07 . I/  19  84 I//9  4.40' 
0« 18?/«  13  70 80 18 00 11.965 
Ju97 18  64 . 70  76 18  SS I? 858 
De< 19  00 19  00 19 00 19  01 . ,  70  40 18 08 9.704 

Est vol 148 5'7 vol Tucs 79,«4'/, open .«И 418 4/4 .'710 
HEATING OIL NO 7 (NYM) 47.000 gal . t per gal 

Feb 4Л00  4840 Wu  4/88  .  0185 6700 4380 56 176 
Mar na  4760 457C 4'?6  •  0IS6 6050 43/5  34 618 
Apr na  4'00  4)70  4664  ' 0136 58/5  43/0  2  » 359 
May na  46/0  4530 4631  . 0176 5/50  4350 75 890 
June na  4450 4>30 4A?I  . 0171 5800 4365 17.00' 
"Ily na  4700 VI"  46/1  . 0116 5/10  4450 17 /63 
Aug na  4765 «„95 4/34  -  0111 561/ 457S 158? 
Sept "Я  4850 4400 4Ш6  .  0111 5/1'  46/5  3,476 
Od na  4980 4"I0  4931  0111  5730 1/00  2,531 
Nov na  5030 5010 S026  • 0111 58)0 4BB0 1993 
Oct na  5160 ЯОО 5171  -0111 SVOO 49B0 3.398 
J.195 5165 5175 5165 516'  .  CUI  5/90  5075 874 
Fob5 51/0  5700 SI70 5161  . 014  58/5  5100 171 
Apr 5150  5150 5150 5011  . 0111 5500 4950 188 
May 4986  . 0111 5100 49/5 M9 

1st vol 50./X. vol lues 3? 60/, open Int 185,713 i  4,039 
GASOLINE NY Unleaded (NYM) 47,000 gal I  per gal. 

lob na  4410 4?15 4J/8  •  016» S/05 3640 4? V.I 
Mar na  4510 4330 4466  . 014Л S800 40Ю 31.375 
Apr 4685  4870 46/0  4/81  . 0134 67\0  440S 77.76« 
May na  4в/0  4'SS 4BS4 . 0I3S 6130 4480 26.93/ 
June 4B40 4935 48/0  4970  i 01.16 6130 4S60 8,485 
July na  4930 4885 4961  • 0114 60S0 4M5 7  2/» 
Aug na  .4900 4  900 4951  • 0134 601*1 4/30 I,//2 
Srpl na  4900 4900 4V6I  I  0136 S37S 44.» 1.769 

Fst vol 40,W» vol  Tuos 73HB. open ml 116.696 303 
NATURAL GAS. (NYM) 10.000 MMIHu . t per MMBIu'l 

Feb 7  040 2  100 7  070 ?WI  .  12/  7  445 1  800 75.035 
Mar 1  940 7  011 1  910 ?  011 I 100  /  335 1  6// I/.8/V 
Apr IV40  I9S0 IV/0  1  967 I 0V  /  285 1  565 I5.W5 
May 1  940 1  9/5 I  93C 196.» .  0№  2  300 I  540 9.67/ 
June 1  945 1  970 1  910 1  96/» 061  /  300 I  540 7.71/ 
July 1  940 1  9/5 1  940 1  97?» 058  7  370 1  /15 /./ 
Aug I  990 7  00S I  9$j 7  00/ .  054  7  315 I  /15 6.05/ 
Srpl 2  030 7  040 2  020 7  04? I 050  ?  465 I  8S0 5  716 
Od 7  080 2  105 7  080 2  10/ I  045  7  4/0 1  990 4,491 
Nov 7  195 7  210 2  190 221/  l  045  2  580 2090 6,193 
Doc na  2  317 2  345 2  34? i  045  2  /30 7  720 8.7/1 
Ja9S 2  300 2  320 7  300 2  32/ l  045  2  /70 2  190 5,591 
Fob 2  160 7  160 7  150 7  184 . 045  2  460 2  010 3.556 
Mar 2065  /Ов*. 2  085 2  П4 .  010  7  340 2010 1867 
Apr 2  08% 7  095 7.085 2  10» » W0  2.300 2  010 I  148 
May 2  094 2  W4 ?0»4 2  114 1 040  2.2/5 2  010 940 
June 2  094 2  094 2  074 2  114 » WO  7  245 2  0Ш 844 
July 2  09 / 2.W7 2  09/ 2  11/ I  W0  2  115 2065 152 

Est vol 23.989, vol Tucs 12.283 open Int 127.395. . 682 

CBT Chicago Board ot Trade; CME Chicaoo Mer 
cantHc Exchange. CSCE Cotfco. Su�ir (L Cocoa Ex 
change. New York, CMX Commodity L«change. New 

Mar 107  14 102 16 101 31 107 00 8  IOJ 77 9»  27 23,589 
Est vol 6 000 vol Tucs 5 789 noon ml 73 63 / 393 
Trie index Close 103 13 >  icld 5 6/ 
EURODOLLAR (CME) SI  million, pts ot 100*. 

Yield Open 
OPC" nigh  Low  Settle Chg  Settle Chg Interest 
" "  "  "  "  '  410  588 

335 43? 
750.878 
IB0.0/8 
197 645 

June 75« IS 259 15 259 IS 740 OS . 
Est vol 7.388 vol Tucs 7.156 .  JO 
The .(Idc* High ?'.9 40. Low 7S8 SO. Close 7S9 31,4 

40 741 65 750 25 750 

OTHER  FUTURES 
Mar 96  44 94 49 96 46 »6.46 
June 96  17 96 13 94 10 94 11 
sept 95  81 »5 87 »5/9 9S80 
Dec 95  41 95  41 95  3B »5  3» 
W»5 95  ?4 »5 74 »5 73 »5 74 

95 03 95 W 95 00 95 01 
S<T)I »4  83 94 83 94 B0 94 81 
Det 94  53 94 S3 94  SO 94  50 
Mr96 »4  47 94 4/ 94  45 94 45 
June 94  30 94 30 94 7/ 94  78 
Sept 94  IS 94 14 94 14 94 14 
Dec 93  »0 »3»i 93  88 93 88 
Mr97 93  89 93 90 9)  84 93 68 
Juno 93  74 91 77 93 73 93 75 

4 99 130.514 
5 19 111.8/7 
S 50 8/.316 
5 55 8?  777 
5 77 63.179 
5 84 54.S3' 
4 12 45  474 
6 1? 4)006 
6 ?5 35.SS7 

Sept 93  6 / 93  4 / 93  43 93 64 01  4  36 .  .01  37.99$ 
Doc 93  44 93 45 93 41 93 4 ? 01  6  5$ »  01  74 /83 
Mr98 93  4 / 93  4 / 93  44 93 44 01  6  56 *  01  73.033 
June 93  3 / 93  3 / 93  34 93 34 01  4  44 .  01  1B.3JS 
Sept 93  79 9  3 30 93 78 93 78 6  /7 9  416 
Dcr 93  13 93 '  3 93 11 9311 ив»  5.658 
Mr99 93  «9 93 19 93 16 93 IS 01  6  85 I  01  3  104 
June 93  11 93 17 «3 0» 93 C8 01  6  92 .  01  3.433 
Sept 93  oe »3 0» 93 04 93 OS 01  6  95 .  01  2.89S 
D»c 97  93 »7»4 92  91 97 90 01  /  10 .  01  7.79' 
WrOO 97  9 / 97  99 97 96 92 95 02  /  05 .  02  2.189 
June 97  9? 97 94 »2 91 92 «0 02  /  10 . 02  2.519 
Sep' <2  90 97 92 97 89 97 88 07  7  12 .  02  1.722 
Dcc V2  /6 92  -  8 92 75 92 /4 02  7  26 »  02  36» 
JunPI 97  /4 9?  /6 97  73 9?  ij 02  7  28 .  07  70/ 
Sepl 9?  71 92 73 92 /0 92  69 02  /  31 •  02  140 
Dcc 92  56 97 SB 97  55 92 S4 02  7  44 .  02  134 

С sl vol 183.701. vol Tucs 257 /26. open int 2.161 786 »25 
S81 

EURODOLLAR (LIFFE) II  million, pts ot 100*. 
letillie 

lontlis 

isC'tv Hoard ot Tra 

I Commodity I  xcMnge 

Open 
Open High low Settle Change H>gli Low inlcicst 

Mar 94  4' 94  47 94 4' 94  4/ »  01  96 61 92 30 4,685 
June 96  1? »6 12 96 II  96  II  .  01  V6 40 »3 36 2.255 
Sept 95.81  95 81 95 $1 «5 80 »  01  »6 70 93 /6 $11 
Dcr «S  JO • 01  95.64 «5 16 196 
Mr95 «5  24 .  01  «S3? «S3? 170 
June 95  01 I  01  95 16 «4 68 1/9 

Г sl vol 748 vol lues 475. счюи ml 8 ?V8. . B5 
STERLING (LIFFEI ISOO.OOO pis ot lOO*. 

Mar «4/6  94  74 94 /0 »1/1  W  95 00 19 9/117.911 
Juno 93  94 94 9', 94  8/ V4  IB 0ft  »5  21 89 /В74ЛЯ1 
Si-pl »5  07 »5 W V4 94 »4»/ 05  »5 25 »0 10 50.8V2 
Dei 95.0?  »5 0» 94 «4 «4 »/ 05  95 2) V0 10 4V 44J 
MlVS V4VO »4 «II «4 84 «4 85 W  «5.10 «0 /0 70.646 
Juno 94/0  »4  /7 94  W, V4 (Л W  «4 91 VI '3 16.4/6 
Sep» »4  50 »4 51 «4 45 94 46 03  94 81 «1 65 17 413 
Di4 94  7» «4 30 »4 74 «4 76 03  «4 64 97 75 9.053 
Ml 96 94  15 94 16 9  4 09 94 17 03  94 61 92.8? H.4V5 
Juno V4  00 94 01 9)  «4 V3.94 05  94 11 93 V9 846 

Fst vol /3.393. vol tuos 5? 4(4, open nit 381.916. • 4 600 
LONG GILT (LIFFEI £50.000, 32nds otlOON 

Vu. II»  I/ II9-IB II8 7J 118 ?4 0  20 170 20 111 26102,314 
Esl vol /0.194: vol lues 63.5/« open int 102 392 .  955 
EUROMARK (LIFFE) DM  1,000.000; pts of 100*. 

Mar 94  53 94 55 94 4? »4 53 « 01  94 //  91  5322UV4 
June 95  05 95 04 95 00 »5 0/ 02  95 20 91 /I  >54,530 
Sept »5  45 »5 46 »5 39 95 40 05  »5 54 »181118,007 
Ore »5  67 »56» »5 58 95 6? W  95 73 »1 83 86 1/7 
Mi»5 »5  60 »5 83 95.;» »5/9  0?  «5 81 »7 45 /5 941 
June 95  80 »5 83 »5 79 95 80 »  01  95 83 93 IS 4/.B05 
Sept 95  69 95 /3 95  6/ 95  68 »5  /3 »3  6? 74 58? 

Doc 95  5? 95 54 95 50 95 57 »  01  95 54 93 72 14.00/ 
Mr96 »5  40 «5 41 95 38 «5 40 VS  41 »4 4/ 6./// 
June «5/6  »5  7/ «5  24 »5 25 - 01  95 2/ «5  11 1.66» 

Est vol 1?? »34 vol Tues 110.767. open Inl /50.491 �  73.536 
EUROSWISS (LIFFE) SFr  1.000,000. pl» ol 100% 

Mar »6  7/ »6  2» »4 25 »6 78 �  03  V6 45 »S 4» 34,500 
June »6  54 V4 5» »4 54 «4 58 .  0J  94 4» 95 79 17,W? 
Sepl 96  77 94 / 5 96 /7 »6/4  V6.7S  »6 06 S.069 
Dec 96  73 94  /6 96  /1 96 /S -  OS  «6  B0 »6  57 63S 

Fst vol 4.839, vol Tues 4.I8H oocn ml 57 744, »417 
GERMAN GOVT DOND (LIFFE) 

ISO 000 marks, pts of 100*. Mar 
Mar 101  0/ 101 11 100 /4 100 d4 171014a  9H.10IW.15~ 

1101 10101 100'B 100 /V li  101.13 9V  R? 1.71 

Net Lifetime  Open 
Vol High  Low Close Change High tow Interest 

ANHYDROUS AMMONIA (COT) 100 tons, » per ton 
rob /  121.SO  50  174 00 114 00 IIS 

BARLEY (WPG) 70 metric Ions. Can S per ton 
Mjr 40  IWOO 130 40 103 40 I  10 107 SO K0 00 7.163 

BRITISH POUND (MCE) 17.500 pounds. % prf pound 
Mar «4  I 4840 I 4/40 I  4810 1 0014 I 5307 I 4440 645 

CATTLE LIVE (MCE) 70,000 lb , «per lb 
Feb 49  /3  0U 77 4) 7?  8/ .  30  /6  57 /0  90 IS4 

CORN (MCE) I 000 bu , cents per bu 
Mai I  748 306  104'. 305'  ЮЙ  ,  737'» 9  736 

COTTON WORLD (CTN) 50,000 lbs , cents per lbs 
Ma' 0  Ы  45 I I  SO 40 90 VI50 1(77 

CRB INDEX (NYFE) 500limes Index 
Ma I 750  773 3S 727 20 ?lf  OS .  65  778 60 715 00 7.456 
The index High  77/il.  Low  276 64, Close 777 31 l  S7 

DEUTSCHEMARK (MCE) »7.500 marks. I per mark 
Mai 731  5/33 .5/13 5/1.'  001?  6I9J  5/0/  4// 

DEUTSCHEMARK (РВОТ) 125.000 marks, «per mark 
Mai 0  %7?3 5/73 S/73  584/  S843 59* 

DIAMMONIUM PHOSPHATE (CBT 100 tons. S per Ion 
Mar 178  139 /0 138 60 138 60 1  20 143 30 115 30 1.186 

DM ROLLING SPOT (CME) (250,000, OM per U S S 
Mar 479  I /41? 1/360 I  JV8 . 0033 I /446 I SB88 822 

EURODOLLAR (MCE) 1500.000, pis ol 100*. 
Mr 16  96  4/ 96  4/ 96  Г  .  01  96  60 94 1/ 262 
EUROMARK (CME) DM 1,000,000. pis of 100*. 

lar 0  94  53 .  01  91  27 93 76 663 
EUROTOP 100 INDEX (CMX) $100 limes Index 
Idl 19«  I7S9 3 124/S 1247 5 8  50 1759 7 113? I 1  184 
lie index High  1744 10 low  1734 60, (lose 1735 40 5  90 
FLAXSEED (WPG) 70mclric tons. Can Sper ton 
idl №  2/U60 26/ SO 76b SO 3  60 286 90 ?5S 00 7.99/ 
FRENCH FRANC (CME) 500,000 FF. J per Iranc 
Ul 171  I68BO 16840 I  4844 , ООО? I//44  1  6/40 I./07 
GSCI (CME) S250 X GSCI nearby index, 
ell 4?«  1/0 80 16Я 30 1'0 20 . 3  00 180 50 163 00 2.759 
he index lliflh  14» ih Low  165 7B, Close 169 05 »3  26 
GOLD NY (MCE) 33 2 tine troy 01 .  ccnts per troy 01 
<ti 18  39/ £0 390 00 392 10 3  00 415 '0 333 80 586 
GOLD KILO (CBT) 32 ISIroy �!., Spor troy 01. 
cb '6  397 PJJ 3V0 00 39? 00 3.10  414 SO 334 50 /4S 
HOGS (MCE) 70.WO lb . «per lb 

rti 87  45 «5 45 7/ 45  67 SI  75 40 70 319 
JAPANESE YEN (MCE) 6 25 million yen, J per yen ( 001 
iar IRV  8V72 8843 BB78 0016  9925 8944 1,32/ 
КС MINI VALUE LINE (КС) 100 limes index 

Mar 706  45? » 45/ 70 45» 00 .  60  440 40 416 00 401 
КС VALUE LINE INDEX (КС) 500 limci Index 

Mar 76«  45» 25 45/ 10 45» 10 t 70  460 40 41S 40 7.05« 
The index High  45 / 90 Low  456 W. Closr 45/90 I  1 85 

LUMBER ICME) 140.000 bd ft.  S per 1,000 bd ft 
Mar m  451 /0 43? /0 43« 90 6  B0 4/1 00 2£0 00 2,740 

MAJOR MARKET INDEX (CME) 5500 limes index 
Feb 298  384  95 .  75  384 75 3/6 15 3,172 
The index High  385 63. Low 383 10. Close 38S34 »114 

OATS (MCE) 1,000 bu (per  bu 
Mai IS  134'.  114'. 134 «  I  161  133'i  190 

PLATINUM (MCE) 25 troy 01 ,  cents per troy 01 
Var I  401 50 39.! 50 395 /0 6  50 428 50 353 00 561 

PROPANE (NYM) 42,000 qal; Iper gal 
Fell 102  26 70 25 50 76  70 . 1  10 36./5 24  00 1,655 

RUSSEl L 2000 INDEX (CME) SS00 limes Index 
lai 3  760 ОС 758 40 759 90 .  170  764 50 743 55 3,461 
SILVER (MCE) 1,000 'roy ot . cents per troy 01 
cb 74  50  '0 IIS  553 0 367 0 1.620 
SILVER (CBT) S,000 troy 01.. cents per troy 01. 
ot, 0  505  0 16  0 4B0 5 408S 394 
SOYBEANS (MCE) 1.000 bu ,  cents per bu 
ijr 3  615 70A. 498  /05'.  .  31.  754  576V, 9.1/6 
SOYBEAN MEAL (MCE) 70 tons, cents per Ion 
la' 13  701 Ю  IW SO 71XJ90 10  737 SO 185 70 43J 
SWISSFRANC (MCE) 41SOO francs. Iper Ira 

1.99S 

• 111 IS 117 01 790 



CHAPTER 17  I  FUTURES  MARKETS  473 

TABLE  17.1 

FUTURES 

CONTRACTS 

Foreign  Currencies Agricultural Metals  and  Energy Financial  Futures 

British  pound Corn Copper Eurodollars 

Canadian  dollar Oats Aluminum Treasury  bonds 

Japanese  yen Soybeans Gold Treasury  bills 

Swiss  franc Soybean meal Platinum Treasury  notes 

French  franc Soybean  oil Palladium Municipal  bond  index 

Deutschemark Wheat Silver LIBOR 

U.S.  dollar  index Barley Crude oil S&P 500  index 

European  currency  unit Flaxseed Heating oil S&P mid-cap  index 

Australian  dollar Canola Gas oil NYSE  index 

Mark/Yen  cross  rate Rye Natural gas Value Line  index 

Cattle (feeder) Gasoline Major  market  index 

Cattle (live) Propane OTC index 

Hogs CRB index* Nikkei  index 

Pork bellies Short  giltt 

Cocoa Long giltt 

Coffee Russell  2000  index 

Cotton Eurotop  100  index 

Orange juice FT-SE  index 

Sugar German  government 

Lumber bond 

Rice Canadian  govern-

ment bond 

Italian  government 

bond 

Federal  funds  rate 

Canadian  bankers 

acceptance 

� The  Commodity  Research  Bureau's  Index  of futures prices ot agncullural  as  well  as metal  and  energy  pnces. 

+ Gilts  are  British  government  bonds 

Outside  the  futures  markets,  a  well-developed network  of  banks  and  brokers  has 

established  a  forward  market  in  foreign exchange. This  forward  market  is  not  a  formal 

exchange  in  the  sense  that  the  exchange  specifies  the  terms  of  the  traded  contract. 

Instead,  participants  in  a  forward contract may negotiate for  delivery of  any  quantity  of 

goods,  while  in  the  formal  futures  markets,  contract  size  is  set  by  the  exchange.  In 

forward  arrangements,  banks  and  brokers  simply  negotiate  contracts  for  clients  (or 

themselves)  as  needed. 

17.2  MECHANICS  OF  TRADING  IN  FUTURES  MARKETS 

Trading  in  futures  contracts is more complex than making ordinary stock  transactions.  If 

you want  to  make  a stock purchase, your broker simply acts  as an intermediary  to  enable 

you to  buy  shares  from  or  sell  to  another  individual  through  the  stock  exchange.  In 

futures  trading,  however,  the  clearinghouse plays  a  more active  role. 

When an  investor  contacts  a broker to establish a  futures  position, the brokerage  firm 

wires  the  order  to  the  firm's  trader on the  floor  of the  futures  exchange.  In  contrast  to 

stock trading,  which  involves  specialists or market makers in each security,  most  futures 

trades  in  the  United  States  occur  among  floor  traders  in  the  "trading  pit  for  each 

contract.  Traders  use  voice  or  hand signals to signify their desire  to  buy or  sell.  Once  a 

trader  willing  to  accept  the  opposite side of a  trade is  located, the trade  is  recorded  and 

the investor  is  notified. 

At this  point,  just as  is true for options contracts, the clearinghouse  enters  the picture. 

Rather  than  having  the  long  and  short  traders  hold  contracts  with  each  other,  the 

clearinghouse  becomes  the seller of the contract for  the long position and the buyer of the 

THE 

CLEARINGHOUSE 

AND  OPEN 

INTEREST 

clearinghouse 

Established  by 

exchanges  to  facilitate 

trading.  The  clearing-

house may  interpose 

itself as  an  intermediary 

between  two  traders. 
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FIGURE  17.2 

A,  TRADING 

WITHOUT  THE 

CLEARINGHOUSE. 

B,  TRADING  WITH  A 

CLEARINGHOUSE. 

contract  for  the  short  position.  The  clearinghouse  is  obligated  to  deliver  the  commodity 
to the  long  position  and  to  pay  for  delivery  from  the  short:  consequently,  the  clearing-
house's  position  nets  to  zero.  This  arrangement  makes  the  clearinghouse  the  trading 
partner  of  each  trader,  both  long  and  short.  The  clearinghouse,  bound  to  perform  on  its 
side  of  each  contract,  is  the  only  party  that  can  be  hurt  by  the  failure  of  any  trader  to 
observe  the  obligations  of  the  futures  contract.  This  arrangement  is  necessary  because  a 
futures  contract  calls  for  future  performance,  which  cannot  be  as  easily  guaranteed  as  an 
immediate  stock  transaction. 

Figure  17.2  illustrates  the  role  of  the  clearinghouse.  Panel  A  shows  what  would 
happen  in  the  absence  of  the  clearinghouse.  The  trader  in  the  long  position  would  be 
obligated  to  pay  the  futures  price  to  the  short  position  trader,  and  the  trader  in  the  short 
position  would  be  obligated  to  deliver  the  commodity.  Panel  В  shows  how  the  clearing-
house  becomes  an  intermediary,  acting  as  the  trading  partner  for  each  side  of  the  contract. 
The  clearinghouse's  position  is  neutral,  as  it  takes  a  long  and  a  short  position  for  each 
transaction. 

The  clearinghouse  makes  it  possible  for  traders  to  liquidate  positions  easily.  If  you are 
currently  long  in  a  contract  and  want  to  undo  your  position,  you  simply  instruct  your 
broker  to  enter  the  short  side  of  a  contract  to  close  out  your  position.  This  is  called  a 
reversing trade.  The  exchange  nets  out  your  long  and  short  positions,  reducing  your  net 
position  to  zero.  Your  zero  net  position  with  the  clearinghouse  eliminates  the  need  to 
fulfill  at  maturity  either  the  original  long  or  reversing  short  position. 

The  open  interest  on  the  contract  is  the  number  of  contracts  outstanding.  (Long  and 
short  positions  are  not  counted  separately,  meaning  that  open  interest  can  be  defined  as 
either  the  number  of  long  or  short  contracts  outstanding.)  The  clearinghouse's  position 
nets  out  to  zero,  and  so  is  not  counted  in  the  computation  of  open  interest.  When 
contracts  begin  trading,  open  interest  is  zero.  As  time  passes,  open  interest  increases  as 
progressively  more  contracts  are  entered.  Almost  all  traders,  however,  liquidate  their 
positions  before  the  contract  maturity  date. 

Instead  of  actually  taking  or  making  delivery  of  the  commodity,  market  participants 
virtually  all  enter  reversing  trades  to  cancel  their  original  positions,  thereby  realizing  the 
profits  or  losses  on  the  contract.  Actual  deliveries  and  purchases  of  commodities  are  then 
made  via  regular  channels  of  supply,  usually  via  warehouse  receipts.  The  fraction  of 
contracts  that  result  in  actual  delivery  is  estimated  to  range  from  less  than  1  % to  3ft. 
depending  on  the  commodity  and  the  activity  in  the  contract.  The  image  of  a  trader 
awakening  one  delivery  date  with  a  mountain  of  wheat  in  the  front  yard  is  amusing,  but 
unlikely. 
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MARKING  TO 

MARKET  AND  THE 

MARGIN 

ACCOUNT 

marking to  market 

The daily settlement  of 

obligations on  futures 

positions. 

/ I  CONCEPT 

I CHECK 

maintenance,  or 

variation,  margin 

An established  value 

below which  a  trader's 

margin may  not  fall. 

Reaching  the  mainte-

nance margin  triggers  a 

margin call. 

You  can  see  the  typical  pattern  of  open interest  in  Figure  17.1.  In the  soybean  contract, 

for  example,  the  January  delivery  contract  is  close  to  maturity,  and  open  interest  is 

relatively  small;  most  contracts  have  been  reversed  already.  The  next  few  maturities  have 

significantly  greater  open  interest.  Finally,  the  most  distant  maturity  contracts  have  little 

open  interest,  as  they  have  been  available  only  recently,  and  few  participants  have  yet 

traded.  For  other  contracts,  such  as  corn  or  oats,  where  March  is  the  nearest  maturity, 

open  interest  is  typically  highest  in  the  March  contract. 

Anyone  who  saw  the  film  "Trading  Places"  knows  that  Eddie  Murphy  as  a  trader  in 

orange  juice  futures  had  no  intention  of  purchasing  or  delivery  orange  juice.  Traders 

simply  bet  on  the  futures  price  of  juice.  The  total  profit  or loss  realized  by  the  long  trader 

who  buys  a  contract  at  time  0 and  closes,  or  reverses,  it  at time  t  is just  the  change  in  the 

futures  price  over  the  period.  F,  �  F�. Symmetrically,  the  short  trader  earns  r0  rr 

The  process  by  which  profits  or losses  accrue  to  traders  is  called  marking  to  market. 

At initial  execution  of  a  trade,  each  trader  establishes  a  margin  account.  The  margin  is  a 

security  account  consisting  of  cash  or  near-cash  securities,  such  as  Treasury  bills,  that 

ensures  the  trader  is  able  to  satisfy  the  obligations  of  the  futures  contract.  Because  both 

parties  to  the  futures  contract  are  exposed  to  losses,  both  must  post  margin.  If  the  initial 

margin  on  corn,  for  example,  is  10%,  the  trader  must  post  S  1,528 per  contract  for  the 

margin  account.  This  is  10%  of  the  value  of  the  contract  ($3,055  per  bushel  x  5.000 

bushels  per  contract). 

Because  the  initial  margin  may  be  satisfied  by  posting  interest-earning  securities,  the 

requirement  does  not  impose  a  significant  opportunity  cost  of  funds  on  the  trader.  The 

initial  margin  is  usually  set  between  5%  and  15%  of  the  total  value  of  the  contract. 

Contracts  written  on  assets  with  more  volatile  prices  require  higher  margins. 

On any  day  that  futures  contracts  trade,  futures  prices  may  rise  or  may  fall.  Instead  of 

waiting  until  the  maturity  date  for  traders  to realize  all  gains  and  losses,  the  clearinghouse 

requires  all  positions  to  recognize  profits  as they  accrue  daily.  If  the  future  price  of  corn 

rises  from  305  1/2  to  307  1/2  cents  per  bushel,  the  clearinghouse  credits  the  margin 

account  of  the  long  position  for  5.000  bushels  times  2  cents  per  bushel,  or  SI00  per 

contract.  Conversely,  for  the short  position,  the  clearinghouse  takes  this  amount  from  the 

margin  account  for  each  contract  held.  Although  the  price  of  corn  has  changed  by  only 

0.65%  (2/305.5),  the  percentage  return  on  the  long  corn  position  on  that  day  is  10  times 

greater:  6.5%  ($100/51.528).  The  10-to-l  ratio  of  percentage  changes  reflects  the 

leverage  inherent  in  the  futures  position,  since  the  corn  contract  was  established  with  an 

initial  margin  of  l/10th  the  value  of  the  underlying  asset. 

This  daily  settling  is  called  marking  to  market.  It  means  the  maturity  date  of  the 

contract  does  not  govern  realization  of  profit  or  loss.  Marking  to  market  ensures  that,  as 

futures  prices  change,  the  proceeds  accrue  to  the  trader's  margin  account  immediately. 

We will  provide  a  more  detailed  example  of  this  process  shortly. 

2. What  must  be  the  net  inflow  or outlay from  marking  to  market  lor  the  clearinghouse? 

If a  trader  accrues  sustained  losses  from  daily  marking  to  market,  the  margin  account 

may  fall  below  a  critical  value  called  the  maintenance,  or  variation,  margin.  Once  the 

value  of  the  account  falls  below this  value,  the trader  receives  a  margin  call.  For  example, 

if the  maintenance  margin  on  corn  is  5%.  then  the  margin  call  will  go  out  when  the  10% 

margin  initially  posted  has  fallen  about  in  hall", to  $764  per  contract.  (This  requires  that 

the  futures  price  fall  only  about  15  cents, as each 1  ccnt  drop  in  the  futures  price  results  in 

a loss  of  $50  to  the  long  position.)  Either  new  funds  must  be  transferred  into  the  margin 

account,  or  the  broker  will  close  out  enoush  of  the  trader's  position  to  meet  the  required 



476  PART  V  I  DERIVATIVE  ASSETS:  OPTIONS  AND  FUTURES 

convergence  property 

The convergence  of 

futures  prices  and  spot 

prices at  the  maturity  of 

the futures  contract. 

margin  for  that  position.  This  procedure  safeguards  the  position  of  the  clearinghouse. 

Positions  are  closed  out  before  the  margin  account  is  exhausted�the  trader's  losses  are 

covered,  and  the  clearinghouse  is  not  affected. 

Marking  to  market  is  the  major  way  in  which  futures  and  forward  contracts  differ, 

besides  contract  standardization.  Futures  follow  this  pay-  (or  receive-)  as-you-go  method. 

Forward  contracts  are  simply  held  until  maturity,  and  no  funds  are  transferred  until  that 

date,  although  the  contracts  may  be  traded. 

It is  important  to  note  that  the  futures  price  on  the  delivery  date  will  equal  the  spot 

price  of  the  commodity  on  that  date.  As  a  maturing  contract  calls  for  immediate  delivery, 

the futures  price  on  that  day  must  equal  the  spot  price�the  cost  of  the  commodity  from 

the two  competing  sources  is  equalized  in  a  competitive  market.1  You  may  obtain 

delivery  of  the  commodity  either  by  purchasing  it  directly  in  the  spot  market  or  by 

entering  the  long  side  of  a  futures  contract. 

A commodity  available  from  two  sources  (spot  or  futures  market)  must  be  priced 

identically,  or  else  investors  will  rush  to  purchase  it  from  the  cheap  source  in  order  to sell 

it in  the  high-priced  market.  Such  arbitrage  activity  could  not  persist  without  prices 

adjusting  to  eliminate  the  arbitrage  opportunity.  Therefore,  the  futures  price  and  the  spot 

price  must  converge  at  maturity.  This  is  called  the  convergence  property. 

For  an  investor  who  establishes  a  long  position  in  a  contract  now  (time  0)  and  holds 

that  position  until  maturity  (time  T).  the  sum  of  all  daily  settlements  will  equal  FT  -  F& 

where  FT  stands  for  the  futures  price  at  contract  maturity.  Because  of  convergence, 

however,  the  futures  price  at  maturity.  FT,  equals  the  spot  price,  PT,  so  total  futures 

profits  also  may  be  expressed  as  PT  �  Fa.  Thus,  we  see  that  profits  on  a  futures  contract 

held  to  maturity  perfectly  track  changes  in  the  value  of  the  underlying  asset. 

EXAMPLE  17.1:  MARKING  TO  MARKET  AND  FLTLRES  CONTRACT  PROFITS 

Assume  the  current  futures  price  for  silver  for  delivery  five  days  from  today  is  S5.10 

per ounce.  Suppose  that  over  the  next  five  days,  the  futures  price  evolves  as  follows. 

Day Futures  Price 

0 (today) S5.10 

1 5.20 

2 5.25 

3 5.18 

4 5.18 

5 (delivery) 5.21 

The spot  price  of  silver  on  the  delivery  date  is  S5.21:  the  convergence  property  implies 

that the  price  of  silver  in  the  spot  market  must  equal  the  futures  price  on  the  delivery 

day. 

1 Small  differences  between  ihe  spot  and  futures  price  at  maturity  may  persist  because  of  transportation 

costs,  but  this  is  a  minor  factor. 
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The daily  mark-to-market  settlements  for  each contract  held  by  the  long  positions 

will  be  as  follows. 

Day Profit  (Loss)  per  Ounce X 5,000  Ounces/Contract  =  Daily  Proceeds 

1 5.20 -  5.10  =  .10 S500 

2 5.25 -  5.20  =  .05 250 

3 5.18 -  5.25  =  -.07 -350 

4 5.18 -  5.18  =  0 0 

5 5.21 -  5.18  =  .03 150 

Sum =  S550 

The  profit  on day  1  is  the increase  in the futures  price from  the previous  day.  or  (S5.20 

� $5.10)  per  ounce.  Because  each silver contract on the Commodity  Exchange  calls  for 

purchase  and  delivery  of 5,000  ounces,  the total profit  per contract  is  5,000  times  S.10. 

or $500.  On  day  3,  when the  futures  price falls,  the long position's  margin  account  will 

be debited  by  $350.  By  day  5,  the  sum of  all  daily  proceeds  is  $550.  This  is  exactly 

equal  to  5,000  times  the difference  between the final futures  price of S5.21 and  original 

futures  price  of  $5.10.  Thus,  the  sum of all the daily proceeds  (per  ounce  of  silver  held 

long)  equals  PT  �  F0. 

CASH VERSUS 

ACTUAL 

DELIVERY 

cash  delivery 

The cash  value  of  the 

underlying asset  (rather 

than the  asset  itself)  is 

delivered to  satisfy  the 

contract. 

REGULATIONS 

Most  futures  markets  call  for  delivery  of  an actual  commodity  such  as  a  particular  grade 

of wheat  or  a  specified  amount  of  foreign  currency  if  the  contract  is  not  reversed  before 

maturity.  For  agricultural  commodities,  where  quality  of  the  delivered  good  may  vary, 

the  exchange  sets  quality  standards  as  part  of  the  futures  contract.  In  some  cases, 

contracts  may  be  settled  with  higher-  or  lower-grade  commodities.  In  these  cases,  a 

premium  or  discount  is  applied  to  the  delivered  commodity  to  adjust  for  the  quality 

difference. 

Some  futures  contracts  call  for  cash  delivery.  An  example  is  a  stock  index  futures 

contract  where  the  underlying  asset  is  an index  such  as  the  Standard  &  Poor's  500  or  the 

New  York  Stock  Exchange  Index.  Delivery  of  every  stock  in  the  index  clearly  would  be 

impractical.  Hence,  the  contract  calls  for  "delivery"  of  a  cash  amount  equal  to  the  value 

that  the  index  attains  on  the  maturity  date  of  the  contract.  The  sum  of  all  the  daily 

settlements  from  marking  to  market  results  in  the  long  position  realizing  total  profits  or 

losses  of  ST  �  F0,  where  ST  is  the  value  of the  stock  index  on  the  maturity  date  7", and Fn 

is the  original  futures  price.  Cash  settlement  closely  mimics  actual  delivery,  except  the 

cash  value  of  the  asset  rather  than  the  asset  itself  is  delivered  by  the  short  position  in 

exchange  for  the  futures  price. 

More  concretely,  the  S&P  500  index  contract  calls  for  delivery  of  $500  times  the 

value  of  the  index.  At  maturity,  the  index  might  list  at  475,  a  market  value-weighted 

index  of  the  prices  of  all  500  stocks  in  the  index.  The  cash  settlement  contract  calls  for 

delivery  of  $500  x  475,  or  S237.500  cash  in  return  for  500  times  the  futures  price.  This 

yields  exactly  the  same  profit  as  would  result  from  directly  purchasing  500  units  of  the 

index  for  $237,500  and  then  delivering  it  for  500  times  the  original  futures  price. 

Futures  markets  are  regulated  by  the  Commodities  Futures  Trading  Commission,  a 

federal  agency.  The  CFTC  sets  capital  requirements  for  member  firms  of  the  futures 

exchanges,  authorizes  trading  in  new  contracts,  and  oversees  maintenance  of  daily 

trading  records. 
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The futures  exchange  may  set  limits  on  the  amount  by  which  future  prices  may  change 
from  one  day  to  the  next.  For  example,  the  price  limit  on  silver  contracts  traded  on  the 
Chicago  Board  of  Trade  is  SI,  which  means  that  if  silver  futures  close  today  at  S5.10  per 
ounce,  trades  in  silver  tomorrow  may  vary  only  between  $6.10  and  $4.10  per  ounce.  The 
exchanges  may  increase  or  reduce  these  price  limits  in  response  to  perceived  changes  in 
price  volatility  of  the  contract.  Price  limits  are  often  eliminated  as  contracts  approach 
maturity,  usually  in  the  last  month  of  trading. 

Price  limits  traditionally  are  viewed  as  a  means  to  limit  violent  price  fluctuations.  This 
reasoning  seems  dubious.  Suppose  an  international  monetary  crisis  overnight  drives  up 
the spot  price  of  silver  to  S8.00.  No  one  would  sell  silver  futures  at  prices  for  future 
delivery  as  low  as  S5.I0.  Instead,  the  futures  price  would  rise  each  day  by  the  $1  limit, 
although  the  quoted  price  would  represent  only  an  unfilled  bid  order—no  contracts 
would  trade  at  the  low  quoted  price.  After  several  days  of  limit  moves  of  $1  per  day,  the 
futures  price  would  finally  reach  its  equilibrium  level,  and  trading  would  occur  again. 
This  process  means  no  one  could  unload  a  position  until  the  price  reached  its  equilibrium 
level.  This  example  shows  that  price  limits  offer  no  real  protection  against  fluctuations  in 
equilibrium  prices. 

Because  of  the  mark-to-market  procedure,  investors  do  not  have  control  over  the  tax year 
in which  they  realize  gains  or  losses.  Instead,  price  changes  are  realized  gradually,  with 
each  daily  settlement.  Therefore,  taxes  are  paid  at  year-end  on  cumulated  profits  or losses 
regardless  of  whether  the  position  has  been  closed  out. 

17.3  FUTURES  MARKETS  STRATEGIES 

HEDGING AND Hedging  and  speculating  are  two  polar  uses  of  futures  markets.  A  speculator  uses  a 
SPECULATION futures  contract  to  profit  from  movements  in  futures  prices,  a  hedger  to  protect  against 

price  movements. 
If speculators  believe  prices  will  increase,  they  will  take  a  long  position  for  expected 

profits.  Conversely,  they  exploit  expected  price  declines  by  taking  a  short  position. 

EXAMPLE  17.2:  SPECULATING  WITH  Т-BOND  FUTURES 

Let's  consider  the  use  of  the  T-bond  futures  contract,  the  listings  for  which  appear  in 
Figure  17.1.  Each  T-bond  contract  on  the  Chicago  Board  of  Trade  (CBT)  calls  for 
delivery  of  S  100,000  par  value  of  bonds.  The  listed  futures  price  of  113-26  (that  is.  113 
and 26/32)  means  the  market  price  of  the  underlying  bonds  is  113.8125  percent  of  par, 
or $113.812.50.  Therefore,  for  every  increase  of  one  point  in  the  T-bond  futures  price 
(e.g.,  to  114-26),  the  long  position  gains  $1,000.  and  the  short  loses  that  amount. 
Therefore,  if  you  are  bullish  on  bond  prices,  you  might  speculate  by  buying  T-bond 
futures  contracts. 

If the  T-bond  futures  price  increases  by  one  point  to  114-26.  you  profit  by  your 
speculation  by  SI.000  per  contract.  If  the  forecast  is  incorrect,  and  T-bond  futures 
prices  decline,  you  lose  SI.000  times  the  decrease  in  the  futures  price  for  each  contract 
purchased.  Speculators  bet  on  the  direction  of  futures  price  movements. 

Why  would  a  speculator  buy  a  T-bond  futures  contract?  Why  not  buy  T-bonds 
directly?  One  reason  lies  in  transaction  costs,  which  are  far  smaller  in  futures  markets. 

Another  reason  is  the  leverage  futures  trading  provides.  Recall  that  each  T-bond 
contract  calls  for  delivery  of  SI00.000  par  value,  worth  about  SI  13,812  in  our  example. 
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The  initial  margin  required  for  this  account  might  be  only  $15,000.  The  $1,000  per 
contract  gain  translates  into  a  6.67%  ($1,000/$15.000  return  on  the  money  put  up. 
despite  the  fact  that  the  T-bond  futures  price  increases  only  .88%  (1/113.812).  Future 
margins,  therefore,  allow  speculators  to  achieve  much  greater  leverage  than  is  available 
from  direct  trading  in  a  commodity. 

Hedgers,  by  contrast,  use  futures  markets  to  insulate  themselves  against  price  move-
ments.  An  investor  holding  a  T-bond  portfolio,  for  example,  might  anticipate  a  period  of 
interest  rate  volatility  and  want  to  protect  the  value  of  the  portfolio  against  price 
fluctuations.  In  this  case,  the  investor  has  no  desire  to  bet  on  price  movements  in  either 
direction.  To  achieve  such  protection,  a  hedger  takes  a  short  position  in  T-bond  futures, 
which  obligates  the  hedger  to  deliver  T-bonds  at the contract  maturity  date  for  the current 
futures  price.  This  locks  in  the  sales  price  for  the  bonds  and  guarantees  that  the  total 
value  of  the  bond-plus-futures  position  at  the  maturity  date  is  the  futures  price.2 

EXAMPLE  17.3:  HEDGING  WITH  T-BOND  FUTURES 

Suppose  as  in  Figure  17.1  that  the  futures  price for  March delivery  is  SI 13.8125  (per 
$ 100 par  value),  and that the only three possible T-bond prices  in March  are  S112.8125. 
$113.8125,  and  $114.8125.  If  investors  currently hold  200  bonds,  each  with  par  value 
$1,000.  they  would  take  short  positions  in  two  contracts,  each  for  $100,000  value. 
Protecting  the  value  of  a  portfolio  with short futures  positions  is  called  short  hedging. 

Taking  the  futures  position requires  no current investment.  (The  initial  margin  require-
ment  is  small  relative  to  the  size  of  the  contract,  and  because  it  may  be  posted  in 
interest-bearing  securities,  it  does not represent a  time-value  or  opportunity  cost  to  the 
hedger.) 

The profits  in March from  each of the two short futures  contracts  will  be  1.000  times 
any decrease  in  the  futures  price.  At  maturity,  the  convergence  property  ensures  that 
the final  futures  price will  equal the spot price of the T-bonds.  Hence,  the  futures  profit 
will be  2.000  times  (F„  - Pr).  where  P,  is  the price of the bonds  on the  delivery  date, 
and F()  is  the  original  futures  price. $113.8125. 

Now consider  the  hedged  portfolio  consisting  of  the  bonds  and  the  short  futures 
positions.  The  portfolio  value as a function of the bond price  in March  can  be  computed 
as follows: 

Т-Bond Price  in  March  1994 

$112.8125 S113.8125  S114.8125 

Bond holdings  (value  =  2.000  PT)  $225,625  $227,625  S229.625 

Futures  profits  or losses  +2.000  0  -  2,000 

Total S227.625  $227,625  $227,625 

The total  portfolio  value is  unaffected  by the eventual bond  price,  which  is  what  the 
hedger  wants.  The  gains  or  losses  on the bond holdings  are  exactly  offset  by those  on 
the two  contracts  held  short. 

For example,  if  bond  prices  fall  to $l  12.8125. the losses  on the  bond  portfolio  are 
offset  by  the  $2,000  gain  on  the  futures  contracts.  That  profit  equals  the  difference 

- To  keep  things  simple,  wc  will  assume  that  the  T-bond  futures  contract calls  lor  delivery  of  a  bond  with 
the same  coupon  and  maturity  as  that  in  lhe investor's  portfolio.  In  practice,  a  variety  of  bonds  may  be 
delivered  to  satisfy  the  contract,  and  a  "conversion  factor"  is  used  to  adjust  for  the  relative  values  of 
the eligible  delivery  bonds.  We  will  ignore  this  complication. 
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between  the  futures  price  on  the  maturity  date  (which  equals  the  spot  price  on  that  date, 
SI 12.8125)  and  the  originally  contracted  futures  price  of  $113.8125.  For  short  con-
tracts,  a  profit  of  SI  per  SI00  par  value  is  realized  from  the  fall  in  the  spot  price. 
Because  two  contracts  call  for  delivery  of  $200,000  par  value,  this  results  in  a  $2,000 
gain  that  offsets  the  decline  in  the  value  of  the  bonds  held  in  portfolio.  In  contrast  to  a 
speculator,  a  hedger  is  indifferent  to  the  ultimate  price  of  the  asset.  The  short  hedger 
who  has  in  essence  arranged  to  sell  the  asset  for  an  agreed-upon  price  need  not  be 
concerned  about  further  developments  in  the  market  price. 

To generalize  this  Example,  you  can  note  that  the  bond  will  be  worth  PT  at  the 
maturity  of  the  futures  contract,  while  the  profit  on  the  futures  contract  is  F0  —  Pr The 
sum of  the  two  positions  is  F0  dollars,  which  is  independent  of  the  eventual  bond  price. 

CONCEPT 

CHECK 

У I  CONCEPT 

I CHECK 

BASIS  RISK  AND 

HEDGING 

basis 

The difference  between 
the futures  price  and  the 
spot  price. 

A long  hedge  is  the  analogue  to  a  short  hedge  for  a  purchaser  of  an  asset.  Consider,  for 
example,  a  pension  fund  manager  who  anticipates  a  cash  inflow  in  two  months  that  will 
be invested  in  fixed-income  securities.  The  manager  views  T-bonds  as  very  attractively 
priced  now  and  would  like  to  lock  in  current  prices  and  yields  until  the  investment 
actually  can  be  made  two  months  hence.  The  manager  can  lock  in  the  effective  cost  of the 
purchase  by  entering  the  long  side  of  a  contract,  which  commits  her  to  purchasing  at  the 
current  futures  price. 

3. Suppose  that  T-bonds  will  be  selling  in  March  at  $112.8125.  $113.8125,  or  $114.8125. 
Show  that  the  cost  in  March  of  purchasing  S200.000  par  value  of  T-bonds  net  of  the 
profit/loss  on  two  long  T-bond  contracts  will  be  5227,625  regardless  of  the  eventual 
bond  price. 

Exact  futures  hedging  may  be  impossible  for  some  goods  because  the  necessary 
futures  contract  is  not  traded.  For  example,  miners  of  bauxite,  the  ore  from  which 
aluminum  is  made,  might  like  to  trade  in  bauxite  futures,  but  they  cannot  because  such 
contracts  are  not  listed.  Because  bauxite  and  aluminum  prices  are  highly  correlated, 
however,  a  close  hedge  may  be  established  by  shorting  aluminum  futures.  Hedging  a 
position  using  futures  on  another  commodity  is  called  cross-hedging. 

4. What  are  the  sources  of  risk  to  an  investor  who  uses  aluminum  futures  to  hedge  an 

inventory  of  bauxite? 

The  basis  is  the  difference  between  the  futures  price  and  the  spot  price.3  As  we  have 
noted,  on  the  maturity  date  of  a  contract,  the  basis  must  be  zero:  the  convergence 
property  implies  that  FT  -  PT=  0.  Before  maturity,  however,  the  futures  price  for  later 
delivery  may  differ  substantially  from  the  current  spot  price. 

We discussed  the  case  of  a  short  hedger  who  holds  an  asset  (T-bonds,  in  our  example) 
and  a  short  position  to  deliver  that  asset  in  the  future.  If  the  asset  and  futures  contract  are 
held  until  maturity,  the  hedger  bears  no  risk,  as  the  ultimate  value  of  the  portfolio  on 
the  delivery  date  is  determined  by  the  current  futures  price.  Risk  is  eliminated  because 
the  futures  price  and  spot  price  at  contract  maturity  must  be  equal:  Gains  and  losses  on 
the  futures  and  the  commodity  position  will  exactly  cancel.  If  the  contract  and  asset  are  to 
be liquidated  early,  before  contract  maturity,  however,  the  hedger  bears  basis  risk, 
because  the  futures  price  and  spot  price  need  not  move  in  perfect  lockstep  at  all  times 

' Usage  of  the  word  basis  is  somewhat  loose.  It  sometimes  is  used  to  refer  to  the  futures-spol  difference 
F -  P.  and  sometimes  to  the  spot-futures  difference  P  —  F.  We  will  consistently  call  the  basis  F  -  P. 
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basis risk 
Risk attributable to 
uncertain movements in 
the spread between a 
futures price and a  spot 
pnce. 

before  the  delivery  date.  In  this  case,  gains  and  losses  on  the  contract  and  the  asset  need 

not  exactly  offset  each  other. 

Some  speculators  try  to  profit  from  movements  in  the  basis.  Rather  than  betting  on  the 

direction  of  the  futures  or  spot  prices  per  se.  they  bet  on  (he  changes  in  the  difference 

between  the  two.  A  long  spot-short  futures  position  will  profit  when  the  basis  narrows. 

EXAMPLE  17.4:  SPECULATING ON  THE BASIS 

Consider  an  investor  holding  100  ounces  of  gold,  who  is  short  one  gold-futures 

contract.  Gold  today  sells  for  S391 an  ounce,  and the  futures  price  for  June  delivery  is  j 

$396  an  ounce.  Therefore,  the  basis  is  currently  S5.  Tomorrow,  the  spot  price  might  , 

increase  to  $394,  while  the  futures  price  increases  to  $398.50,  so  the  basis  narrows  to 

$4.50.  The  investor  gains  $3  per  ounce  on  the  gold holdings,  but  loses  S2.50  an  ounce 

on the  short  futures  position.  The  net  gain is  the decrease  in  the  basis,  or  S.50  an  ounce. 

spread (futures) 
Taking a long position in 
a futures contract of one 
maturity and a short 
position in a contract of 
different maturity, bolh 
on the same commodity. 

A related  strategy  is  a  spread  position,  where  the  investor  takes  a  long  position  in  a 

futures  contract  of  one  maturity  and  a  short  position  in  a  contract  on  the  same  commod-

ity,  but  with  a  different  maturity.  Profits  accrue  if  the  difference  in futures  prices  betw  een 

the  two  contracts  changes  in  the  hoped-for  direction:  that  is.  if  the  futures  price  on  the 

contract  held  long  increases  by  more  (or  decreases  by  less)  than  the  futures  price  on  the 

contract  held  short.  Like  basis  strategies,  spread  positions  aim  to  exploit  movements  in 

relative  price  structures  rather  than  to  profit  from  movements  in  the  general  level  of 

prices. 

EXAMPLE  17.5:  SPECULATING ON  THE SPREAD 

Consider  an  investor  who  holds  a September  maturity  contract  long  and  a  June  contract 

short.  If  the  September  futures  price  increases  by  5  cents  while  the  June  futures  price 

increases  by  4  cents,  the  net  gain  will  be  5  cents  -  4  cents,  or  1  cent. 

17.4  THE  DETERMINATION  OF  FUTURES  PRICES 

THE SPOT-  There  are  at  least  two  ways  to  obtain  an  asset  at  some  date  in  the  future.  One  way  is  to 

FUTURES PARITY  purchase  the  asset  now  and  store  it  until  the  targeted  date.  The  other  way  is  to  take  a  long 

THEOREM futures  position  that  calls  for  purchase  of  the  asset  on  the  date  in  question.  As  each 

strategy  leads  to  an  equivalent  result,  namely,  the  ultimate  acquisition  of  the  asset,  you 

would  expect  the  market-determined  cost  of  pursuing  these  strategies  to  be  equal.  There 

should  be  a  predictable  relationship  between  the  current  price  of  the  asset,  including  the 

costs  of  holding  and  storing  it.  and  the  futures  price. 

To  make  this  point  more  concrete,  consider  a  hypothetical  futures  contract  on  a  stock 

that  pays  no  dividends.4  This  is  a  particularly  simple  example  because  explicit  storage 

costs  for  stocks  are  negligible  and  because  stocks  are  not  subject  lo  seasonal  price 

patterns  as  most  agricultural  commodities  are.  Instead,  prices  on  nondividend-paying 

stocks  are  set  in  market  equilibrium  at  a  level  such  that  the  expected  rate  of  capital  gains 

equals  the  fair  expected  rate  of  return  appropriate  to  the  stock's  risk  level. 

Two  strategies  that  will  assure  possession  of  the  stock  at  some  future  date  T  are: 

Strategy A:  Buy  the  stock  at  price  SQ  now  and  hold  it  until  time  T.  when  its  price  will 

be  Sr 

J In  reality, futures contracts on individual slocks do nut trade. 
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Strategy B:  Initiate  a  long  futures  position,  and  invest  enough  money  now  in  order  to 
pay the  futures  price  when  the  contract  matures. 

Strategy  В  will  require  an  immediate  investment  of  the  present  value  of  the  futures  price 
in a  riskless  security  such  as  Treasury  bills,  that  is,  an  investment  of  Fj(\  +  iy)Tdollars, 
where  /у  is the  rate  paid  on  T-bills.  Examine  the  cash  flow  streams  of  the  following  two 
strategies. 

Strategy  A: Action Initial  Cash  Flow Cash  Flow  at  Time  T 

Buy stock -S0 ST 

Strategy  B: Action Initial  Cash  Flow Cash  Flow  at  Time  T 

Enter  long  position 
Invest F0/(  1 +  r,)T  in  bills 

0 
-F0/(  1 +  r,)T 

S t-F0 

F0 

Total for  strategy  В -F„/(1  +  r,Y ST 

The  initial  cash  flow  of  strategy  A  is  negative,  reflecting  the  cash  outflow  necessary  to 
purchase  the  stock  at  the  current  price  S0.  At  time  T,  the  stock  will  be  worth  Sr 

Strategy  В  involves  an  initial  investment  equal  to  the  present  value  of  the  futures  price 
that  will  be  paid  at  the  maturity  of  the  futures  contract.  By  time  T,  the  investment  will 
grow  to  F,,.  In  addition,  the  profits  to  the  long  position  at  time  Twill  be  ST  —  Fn. The  sum 
of the  two  components  of  strategy  В  will  be  ST  dollars,  exactly  enough  to  purchase  the 
stock  at  time  T  regardless  of  its  price  at  that  time. 

Each  strategy  results  in  an  identical  value  at  T:  a  portfolio  value  of  ST  dollars. 
Therefore,  the  cost,  or  initial  cash  outflow,  required  by  these  strategies  also  must  be 
equal;  it  follows  that 

F0/(\ +  rfV  =  S0 

F0 =  S0(l  +  rfY  (17.1) 

This  gives  us  a  relationship  between  the  current  price  and  the  futures  price  of  the 
stock.  The  interest  rate  in  this  case  may  be  viewed  as  the  "cost  of  carrying"  the  stock 
from  the  present  to  time  T.  The  cost  in  this  case  represents  the  time-value-of-money 
opportunity  cost—instead  of  investing  in  the  stock,  you  could  have  invested  risklessly  in 
Treasury  bills  to  earn  interest  income. 

EXAMPLE  17.6:  FUTURES  PRICING 

Suppose  that  the  stock  currently  sells  for  $40  a  share.  If  the  risk-free  interest  rate  is 1% 
per month,  a  six-month  maturity  futures  contract  on  the  stock  should  have  a  futures 
price  of 

F„ =  5„(1  +  rfy  =  $40(  1.01  )6 =  $42.46 

If the  contract  has  a  12-month  maturity,  the  futures  price  should  be 

FQ =  $40(  1.01)'2  =  $45.07 

If Equation  17.1  does  not  hold,  investors  could  earn  arbitrage  profits.  For  example, 
suppose  the  futures  price  in  Example  17.6  were  $43  rather  than  the  "appropriate"  value 
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of $42.46  that  we  just  derived.  An  investor  could  realize  arbitrage  profits  by  pursuing  a 
strategy  involving  a  long  position  in  strategy  A  and  a  short  position  in  strategy  B. 

Action  Initial  Cash  Flow  Cash  Flow  at  Time  T  (6 Months) 

Borrow  $40,  repay  with interest  at  time  T  +  40  -40(1.01)6  =  -42  46 

Buy stock  lor  $40  -40  S, 

Enter  short  futures  position  (F0  =  $43)  0  43  -  Sr 

Total  0  $0.54 

The  net  initial  investment  of  this  strategy  is  zero.  Moreover,  its  cash  flow  at  time  T  is 
positive  and  riskless:  The  total  payoff  at  time  T  will  be  $0.54  regardless  of  the  stock 
price.  (The  profit  is  equal  to  the  mispricing  of  the  futures  contract.  $43  rather  than 
$42.46.)  Risk  has  been  eliminated  because  profits  and  losses  on  the  futures  and  stock 
positions  exactly  offset  each  other.  The  portfolio  is  perfectly  hedged. 

Such  a  strategy  produces  an  arbitrage  profit—a  riskless  profit  requiring  no  initial  net 
investment.  If  such  an  opportunity  existed,  all  market  participants  would  rush  to  take 
advantage  of  it.  The  results?  The  stock  price  would  be  bid  up.  and/or  the  futures  pnce 
offered  down  until  Equation  17.1  is  satisfied.  A similar  analysis  applies  to  the  possibility 
that  Fa  is  less  than  $42.46.  In  this  case,  you  simply  reverse  lhe  strategy  above  to  eam 
riskless  profits.  We  conclude,  therefore,  that  in  a  well-functioning  market  in  which 
arbitrage  opportunities  are  competed  away,  F„  =  5„(l  +  rf)

r. 

/ I  CONCEPT  5.  Return  to  the  arbitrage  strategy  just  laid  out.  What  would  be  the  three  steps  of  the 

I CHECK  strategy  if  F„  were too  low, say $42? Work out  the cash flows  of the  strategy  now  and 
at time  T  in a  table  like  the  one  above. 

The  arbitrage  strategy  can  be  represented  more  generally  as  follows. 

Action  Initial  Cash  Flow  Cash  Flow  at  Time  T 

1. Borrow  S0  S0  -S„(1  +  r,)r 

2. Buy  stock  tor  S0  -S0  S, 

3. Enter  short  futures  position 0  F0  -  ST 

Total о  F0  -  S0(1  +  r,V 

spot-futures  parity  the-
orem,  or  cost-of-carry 
relationship 
Describes  the  theo-
retically correct 
relationship  between 
spot and  futures  prices. 
Violation of  lhe  parity 
relationship  gives  rise  to 
arbitrage  opportunities. 

The  initial  cash  flow  is  zero  by  construction:  the  money  necessary  to  purchase  lhe 
stock  in  step  2  is  borrowed  in  step  I,  and  the  futures  position  in  step  3.  which  is  used  to 
hedge  the  value  of  the  stock  position,  does  not  require  an  initial  outlay.  Moreover,  the 
total  cash  flow  to  the  strategy  at  time  T  is riskless  because  it  involves  only  terms  that  are 
already  known  when  the  contract  is  entered.  This  situation  could  not  persist,  as  all 
investors  would  try  to  cash  in  on  the  arbitrage  opportunity.  Ultimately  prices  would 
change  until  the  time  Г  cash  flow  is  reduced  to  zero,  at which  point  F0  would  once  again 
equal  S„(  1 + rf)

T.  This  result  is  called  the  spot-futures  parity  theorem  or  cost-of-carry 
relationship;  it  gives  the  normal  or  theoretically  correct  relationship  between  spot  and 
futures  prices. 

We can  easily  extend  the  parity  theorem  to  the  case  where  the  stock  pays  dividends. 
When  the  stock  provides  a  dividend  yield  of  </. the net  cost  of  carry  is  only  rr  -  d;  the 
time  value  cost  of  the  wealth  that  is  tied up  in the stock  is  offset  by the  flow  of  dividends 
from  the  stock.  The  net  opportunity  cost  of  holding  the  stock  is  the  forgone  interest  less 
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the dividends  received.  Therefore,  in  the  dividend-paying  case,  the  spot-futures  parity 
relationship  is5 

F0  =  S0(L  +  RF-  D)T  (17.2) 

where  d  is  the  dividend  yield  on  the  stock.  Question  5  at  the  end  of  the  chapter  leads  you 
through  a  derivation  of  this  result. 

The  arbitrage  strategy  just  described  should  convince  you  that  these  parity  relation-
ships  are  more  than  just  theoretical  results.  Any  violations  of  the  parity  relationship  give 
rise  to  arbitrage  opportunities  that  can  provide  large  profits  to  traders.  We  will  see  shortly 
that  index  arbitrage  in  the  stock  market  is  a  tool  to  exploit  violations  of  the  parity 
relationship  for  stock  index  futures  contracts. 

SPREADS Just  as  we  can  predict  the  relationship  between  spot  and  futures  prices,  there  are  similar 

ways  to  determine  the  proper  relationships  among  futures  prices  for  contracts  of  different 
maturity  dates.  Equation  17.2  shows  that  the  futures  price  is  in  part  determined  by  time to 
maturity.  If  rf  >  d,  as  is  usually  the  case  for  stock  index  futures,  then  the  futures  price 
will  be  higher  on  longer-maturity  contracts.  You  can  easily  verify  this  by  examining 
Figure  17.1,  which  includes  Wall  Street  Journal  listings  of  several  stock  index  futures 
contracts.  For  futures  on assets  like  gold,  which  pay  no  "dividend  yield"  we  can  set  d = 

0 and  conclude  that  F  must  increase  as  time  to  maturity  increases. 

Equation  17.2  shows  that  futures  prices  should  all  move  together.  It  is  not  surprising 
that  futures  prices  for  different  maturity  dates  move  in  unison,  for  all  are  linked  to  the 
same  spot  price  through  the  parity  relationship.  Figure  17.3  plots  futures  prices  on  gold 
for  three  maturity  dates.  It  is  apparent  that  the  prices  move  in  virtual  lockstep  and  that  the 
more  distant  delivery  dates  require  higher  futures  prices,  as  Equation  17.2  predicts. 

FIGURE  17.3 

FUTURES  PRICES  IN Futures  prices  (S  per  ounce) 

FEBRUARY  1992 370-

FOR GOLD 

CONTRACTS 

MATURING  IN 
365- '.  \ 

FEBRUARY, 

AUGUST,  AND 360- \ >Ч  *  December 

DECEMBER  1992. A \  maturity 

355- ^ maturity 

350-

\ February 
\ maturity 

345- 1 1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 
3 4  5  6  7  10  11  12  13  14  18  19  20  21  24  25  26  27 

Dates  in  February  1992 

5 This  relationship  is  only  approximate  in  that  it  assumes  the  dividend  is  paid  just  before  the  maturity  of 
the contract. 
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EXAMPLE  17.7  GOLD  FUTURES  PRICING 

Suppose  that  the  risk-free  interest  rate  is  I9r  per  month  and  that  gold  currently  sells 

for  $400  an  ounce.  Then  a  three-month  contract  should  have  a  future  pnce  of 

$400(1.01)3  =  $412.12,  while  a  six-month  contract  would  have  a  futures  pnce  of 

$400(  1.01 )6  =  $424.61.  If  the price  of spot gold rises lo $402.  both futures  pnces  will 

rise commensurately:  The  three-month  futures  price  will  rise  lo  S402I  1.01 = 

$414.18,  while  the  six-month  futures  price will  rise  lo  $402(1.01)"  =  S426.7.V 

17.5  FINANCIAL  FUTURES 

Although  futures  markets  have  their  origins  in  agricultural  commodities,  today's  market 

is dominated  by  contracts  on  financial  assets.  Figure  17.4  presents  trading  volume  on  the 

Chicago  Board  of  Trade  for  various  asset  categories  in  the  last  decade. 

FIGURE  17.4 

TRADING  VOLUME 

IN FUTURES 

CONTRACTS. 

Source Chicago  Board  of 
Trade Annual  Report.  1994 
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STOCK INDEX We  discussed  at  length  above  a  hypothetical  futures  contract  on  a  share  of  stock.  In 

FUTURES practice,  there  are  no  stock  futures  on  individual  shares;  futures  trade  instead  on  stock 

market  indexes  such  as  the  Standard  &  Poor's  500.  In  contrast  to  most  futures  contracts, 

which  call  for  delivery  of  a  specified  commodity,  these  contracts  are  settled  by  a  cash 

amount  equal  to  the  value  of  the  stock  index  in  question  on  the  contract  maturity  date 

times  a  multiplier  that  scales  the  size  of  the  contract.  This  cash  settlement  duplicates  the 

profits  that  would  arise  with  actual  delivery. 

There  are  several  stock  index  futures  contracts  currently  traded.  Table  17.2  lists  the 

major  ones,  showing  under  contract  size  the  multiplier  used  to  calculate  contract  settle-

ments.  An  S&P  500  contract  with  a  futures  price  of  470  and  a  final  index  value  of  475, 

for  example,  would  result  in  a  profit  for  the  long  side  of  $500  x  (475  -  470)  =  $2,500. 

The  S&P  contract  by  far  dominates  the  market  in  stock  index  futures. 

Most  futures  contracts  such  as  the  S&P  500  or  NYSE  are  written  explicitly  on  a 

particular  stock  index.  This  gives  investors  the  ability  to  hedge  against  or  speculate  on 

the performance  of  the  given  index.  The  Major  Market  Index  is  a  bit  of  an  exception. 

Because  the  Chicago  Board  of  Trade  was  not  given  permission  by  Dow  Jones  to  create a 

contract  explicitly  tied  to  the  Dow  Jones  Industrial  Average,  it  was  forced  to  create  its 

own  index  designed  to  track  the  DJIA  as  closely  as  possible. 

The  broad-based  U.S.  stock  market  indexes  are  all  highly  correlated.  Table  17.3 

presents  a  correlation  matrix  for  four  indexes  calculated  over  the  20-year  period  ending 

in 1981.  The  only  index  whose  correlation  with  the  others  is  below  0.90  is  the  Value  Line 

index.  This  index  uses  an  equally  weighted  average  of  1,700  firms,  as  opposed  to  the 

NYSE  or  S&P  indexes,  which  use  market-value  weights.  This  means  the  Value  Line 

contract  overweights  small  firms  compared  to  the  other  indexes,  which  may  explain  the 

lower  observed  correlation. 

CREATING One  reason  stock  index  futures  are  so  popular  is  that  they  substitute  for  holdings  in  the 

SYNTHETIC underlying  stocks  themselves.  Index  futures  let  investors  participate  in  broad  market 

STOCK POSITIONS  movements  without  actually  buying  or  selling  large  numbers  of  stocks. 

TABLE  17.2  STOCK  INDEX  FUTURES 

Contract Underlying  Market  Index Contract  Size Exchange 

S&P 500 Standard  &  Poor's  500  index.  A  value- S500  times  the  S&P  500 Chicago  Mercantile  Exchange 

weighted  arithmetic  average  of  500  stocks. index 

Value  Line Value  Line  Composite  Average.  An  equally S500  times  the  Value Kansas  City  Board  of  Trade 

weighted  average  of  about  1.700  firms. Line Index 

NYSE NYSE Composite  Index.  Value-weighted  arith- S500  times  the  NYSE New  York  Futures  Exchange 

metic  average  of  all  stocks  listed  on  the index 

NYSE. 

Major Market  Index Price-weighted  arithmetic  average  of  20  blue- S250  times  the  Major Chicago  Board  of  Trade Major Market  Index 
chip stocks.  Index  is  designed  to  track  the Market  Index 

Dow Jones  Industrial  Average. 

S&P Mid-Cap Index of  400  firms  of mid-range  market  value. S500  times  index Chicago  Mercantile  Exchange 

National  Over-the-Counter Value-weighted  arithmetic  average  of  100  of S500  times  the  OTC Philadelphia  Board  of  Trade 

the  largest  over-the-counter  stocks. index 

Nikkei Nikkei 225  stock  average. $5 times  the  Nikkei  Index Chicago  Mercantile  Exchange 

FT-SE  100 Financial  Times-Share  Exchange  Index  of  100 £25  times  the  FT-SE London  International  Financial 

U.K. firms. Index Futures  Exchange 

FT-SE  Eurotrack  100 Index of  100  non-U.K.  European  firms. 50 deutschemarks  times London  International  Financial 

the  index Futures  Exchange 
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TABLE  17.3 

CORRELATIONS  OF 

STOCK  MARKET 

INDEXES 

Dow Jones 
Value  Line 
S&P  500 
NYSE 

Dow Jones 

.94 

.94 

Value Line 

t.00 
.86 
.90 

SAP 500 

94 
.86 

1.00 

NYSE 

.94 
90 
.98 

1.00 

From  David  Modest  and  Mahadevan  Sundaresan.  "The  Relalionslvp  ЬеГлееп  Spot  and  Futures  Pnces  in  Sloe» 
Index  Futures  Markels.  Some  Preliminary  Evidence.1  Journal  ol  Futures  Markets  3  iSpnng  1983).  pp  15-41. 

Because  of  this,  we  say  futures  represent  "synthetic"  holdings  of  the  market  position. 
Instead  of  holding  the  market  directly,  the  investor  takes  a  long  futures  position  in  the 
index.  Such  a  strategy  is  attractive  because  the  transaction  costs  involved  in  establishing 
and  liquidating  futures  positions  are  much  lower  than  what  would  be  required  to  take 
actual  spot  positions.  Investors  who  wish  to  buy and  sell  market  positions  frequently  find 
it much  cheaper  and  easier  to  play  the  futures  market.  Market  timers  who  speculate  on 
broad  market  moves  rather  than  individual  securities  are  large  players  in  stock  index 
futures  for  this  reason. 

One  way  to  market  time  is  to  shift  between  Treasury  bills  and  broad-based  stock 
market  holdings.  Timers  attempt  to  shift  from  bills into  ihe  market  before  market  upturns 
and  to  shift  back  into  bills  to  avoid  market  downturns,  thereby  profiting  from  broad 
market  movements.  Market  timing  of  this  sort,  however,  can  result  in  huge  trading  costs 
with  the  frequent  purchase  and  sale  of  many  stocks.  An  attractive  alternative  is  to  invest 
in Treasury  bills  and  hold  varying  amounts  of  market  index  futures  contracts. 

The  strategy  works  like  this.  When  timers  are  bullish,  they  will  establish  many  long 
futures  positions  that  they  can  liquidate  quickly  and  cheaply  when  expectations  turn 
bearish.  Rather  than  shifting  back  and  forth  between  T-bills  and  stocks,  traders  buy  and 
hold  T-bills  and  adjust  only  the  futures  position.  (Recall  strategies  A  and  В  of  the 
preceding  section  where  we  showed  that  a T-bill  plus  futures  position  resulted  in  a payoff 
equal  to  the  stock  price.)  This  strategy  minimizes  transaction  costs.  An  advantage  of  this 
technique  for  timing  is  that  investors  can  implicitly  buy  or  sell  the  market  index  in  its 
entirety,  whereas  market  timing  in  the  spot  market  would  require  lhe  simultaneous 
purchase  or  sale  of  all  the  stocks  in  Ihe  index.  This  is  technically  difficult  to  coordinate 
and  can  lead  to  slippage  in  execution  of  a  timing  strategy. 

INDEX  ARBITRAGE 

AND THE  TRIPLE-

WITCHING  HOUR 

Index arbitrage 
Strategy  that  exploits 
divergences  between 
actual futures  prices  and 
their theoretically  correct 
parity values  to  make  a 
nskless  profit. 

Whenever  the  actual  futures  price differs  from its parity  value,  there  is  an opportunity  for 
profit.  This  is  why  the  parity  relationships  are  so  important.  One  of  lhe  most  notable 
developments  in  trading  activity  has  been  the  advent  of  index  arbitrage,  an  investment 
strategy  that  exploits  divergences  between  the  actual  futures  price  on  a  slock  market 
index  and  its  theoretically  correct  parity  value. 

In theory,  index  arbitrage  is  simple.  If  the  futures  price  is  too  high,  short  the  futures 
contract  and  buy  the  stocks  in  the  index.  If  it  is  too  low.  go  long  in  futures  and  short  lhe 
stocks.  You  can  perfectly  hedge  your  position  and  should  earn  arbitrage  profits  equal  to 
the  mispricing  of  the  contract. 

In practice,  however,  index  arbitrage  can  be  difficult  to  implement.  The  problem  lies 
in buying  the  stocks  in  the  index.  Selling  or  purchasing  shares  in  all  500  stocks  in  the 
S&P  500  is  difficult  for  two  reasons.  The  first  is  transaction  costs,  which  may  outweigh 
any  profits  to  be  made  from  the  arbitrage.  Second,  it  is  extremely  difficult  to  buy  or  sell 
stock  of  500  different  firms  simultaneously.  And  any  lags  in  the  execution  of  such  a 
strategy  can  destroy  the  effectiveness  of a  plan to  exploit  short-lived  price  discrepancies. 
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p-oirarr  trading 

Caoronatec  »w  rrde« 

3-е  set  -r'de's  с  enrre 

with 

rv  3C  о' сотгилетз 

пзех 
—ЭХ  JQjeOlveS-

triple-witching  hour 

Tbe four  times  a  year 
thai  tne  Sir  500  futurBS 
contract  exc  res  at  trie 
same  time  as  :ne  SiP 
100 index  opnon  con-
tract and  option 
contracts  on  individual 
stocks. 

FOREIGN 

EXCHANGE 

FUTURES 

AtMuaceais  need  to  trade  an  entire  portfolio  of  stocks  quickly  and  simultara 

Itu-v th^v  to  exploit  temporary  disparities  between  the  futures  price  and  its  corre: 

stok  iaic\.  For  this  they  need  a  coordinated  trading  program;  hence  the  term  p 

rriKiinc.  which  refers  to  coordinated  purchases  or  sales  of  entire  portfolios  of  sto» 

response has  been  the  NYSE  Super-DOT  (designated  order  turnaround)  syslern 

enables  traders  to  send  coordinated  buy  or  sell  programs  to  the  floor  of  th 

exchange  over  computer  lines. 
In elch  vear.  there  are  four  maturing  S&P  500  futures  contracts.  On  the: 

Fridays,  which  occur  simultaneously  with  the  expiration  of  S&P  index  optio. 

options  on  some  individual  stocks,  the  market  has  tended  to  exhibit  above-a 

volatility.  These  dates  have  been  dubbed  the  triple-witching  hour  because  • 

volatility  associated  with  the  expirations  in  the  three  types  of  contracts,  althoi 

appears  that  only  the  futures  contract  expiration  actually  affects  the  market. 

Expiration-day  volatility  can  be  explained  by  program  trading  to  exploit  arbi 

opportunities.  Suppose  that  some  time  before  a  stock  index  futures  contract  mature: 

futures  price  is  a little  above  its  parity  value.  Arbitrageurs  will  attempt  to  lock  in  sup 

profits  by  buying  the  stocks  in  the  index  (the  program  trading  buy  order)  and  takin 

offsetting  short  futures  position.  If  and  when  the  pricing  disparity  reverses,  the  posi 

can  be  unwound  at  a  profit.  Alternatively,  arbitrageurs  can  wait  until  contract  matu 

day  and  realize  a  profit  by  simultaneously  closing  out  the  offsetting  stock  and  fun 

positions.  By  waiting  until  contract  maturity,  arbitrageurs  can  be  assured  that  the  futu 

price  and  stock  index  price  will  be  aligned—they  rely  on  the  convergence  property 

Obviously,  when  many  program  traders  follow  such  a  strategy  at  contract  expiration 

wave  of  program  selling  passes  over  the  market.  The  result?  Prices  go  down.  This  is  t 

expiration-day  effect.  If  execution  of  the  arbitrage  strategy  calls  for  an  initial  sale  i 

short  sale)  of  stocks,  unwinding  on  expiration  day  requires  repurchase  of  the  stocks,  wii 
the  opposite  effect:  Prices  will  increase. 

The  program  trading  associated  with  index  arbitrage  commonly  accounts  for  10-209 

of NYSE  daily  volume.  The  Wall  Street  Journal  regularly  reports  on  program  trading 

both  in  aggregate  and  for  the  largest  traders.  Figure  1  /.5  is  a  reproduction  of  one  such 

report. 

Exchange  rates  between  currencies  vary  continually  and  often  substantially.  This  vari 

ability  can  be  a  source  of  concern  for  anyone  involved  in  international  business.  A  US 

exporter  who  sells  goods  in  England,  for  example,  will  be  paid  in  British  pounds,  and  the 

dollar  value  of  those  pounds  depends  on  the  exchange  rate  at  the  time  payment  is  made 

Until  that  date,  the  U.S.  exporter  is  exposed  to  foreign  exchange  rate  risk.  This  risk  can 

be hedged  through  currency  futures  or  forward  markets.  For  example,  if  you  know  you 

will  receive  £100,000  in  60  days,  you  can  sell  those  pounds  forward  today  in  the  forward 

market  and  lock  in  an  exchange  rate  equal  to  today's  forward  price. 

The  forward  market  in  foreign  exchange  is  relatively  informal.  It  is  simply  a  network 

of banks  and  brokers  lhat  allows  customers  to  enter  forward  contracts  to  purchase  or  sell 

currency  in  the  future  at  a  currently  agreed-upon  rate  of  exchange.  The  bank  market  in 

currencies  is  among  the  largest  in  the  world,  and  most  large  traders  with  sufficient 

creditworthiness  execute  their  trades  here  rather  than  in  futures  markets.  Contracts  in 

these  markets  are  not  standardized  in  a  formal  market  setting.  Instead,  each  is  negotiated 

separately  Moreover,  there  is  no  marking  to  market  as  would  occur  in  futures  markets. 

Currency  forward  contracts  call  for  execution  only  at  the  maturity  date. 
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FIGURE 17.5 
PROGRAM TRADING 

ACTIVITY. 

WM  Journal. 

by Perm  вГ 

Worldwide 

PROGRAM TRADING 

NEW  YORK  -  Program  trading  (or  Die  week  ended  May  4 
accounted lor  10«,  or  an  average  27.9million  dally  shares,  ot 
New  fork  Slock  Exchange  volume. 

Brokerage firms  executed  an  addlt/onal  lis  million  dally 
I sharesolprogramtradlngawavtromtheBloBoard.mostlvon 
I foreign  markets.  Program  trading  (s  the  simultaneous  pur-

chase or  sale  of a!  least  IS  dltterent stocks  with  a  total  valued 
I SI  million  or  more 

Ot Ihe  program  total  on  the  Big  Board.  45.5«  Involved 
Stxk-tndex arbitrage,  up  from  J7.1-.  the  prior  week.  In  this  ' 

I strategy,  traders  dart  Dehvcen  stocks  and  stock-index options 
I and  tutures  to  capture  tleeflng  price  differences. 

Some  55.5%  of  program  trading  was  executed  by  firms  for 
1 their  own  accounts,  or  principal  trading,  while  41.11.  was  for  1 

I their  customers.  An  additional  3.4е.  was  customer  lacllltai:on 
In which  firms  use  principal  positions  to  facilitate  customer 
trades.  1 

. Of  the  live  most-active  firms.  UBS  Securities.  Nomura 
Securities  and  Kidder  Peatxev  executed  all  or  most  ol  their 

I Program  trading  tor  their  own  accounts,  while  Morgan Stanley  . 
I and  Bear  Stearns  did  mosi  ot  their  trading  lor  their  cus-

tomers. 1 

NYSE  PROGRAM  TRADING 

Volume  I  In millions  ot  shares)  lor  Ihe  week  ended 
лип.  im 
Index Derivative-  Other 

15 Firms  Arbitrage  Delated•  strategies  Tefal 

4J 2.5 11.5 
O.J 
0.2 
«.9 
1.3 

U0S  Securities 
Nomura  Securllles 
Bear  Slearns 
Kidder  Peahody 
Walsh  Greenwood 
Cooper  Nell  ...  4.1  2.7 
Ootdman  Sachs  ...  7-2 
R. Rosenblatt  5-5 
Dalwa  Securllles  IS  ...  2.0 
Susouehanna  3.9  0.3  ' 
Lehman  Brothers  1.9  0.4  1.4  3 
Salomon Brothers  3.2  3 
First  Boston  3.1  3. 
PalneWebber  1.0  1.4  2. 
OVERALL  TOTAL  Ш  13,5  «2.5  139.' 
•Other  derlvatfve-relatedstrategles  besides  Index  arbitrage 

Source:  New  York  Stock  Exchange 

R, EREST  RATE 
FUTURES 

For  currency  futures,  however,  there  are  formal  markets  established  by  the  Chicago 
Mercantile  Exchange  (International  Monetary  Market),  lhe  London  International  Finan-
cial  Futures  Exchange,  and  the  MidAmerica  Commodity  Exchange.  Here,  contracts  are 
standardized  by  size,  and  daily  marking  to  market  is  observed.  Moreover,  there  are 
standard  clearing  arrangements  that  allow  traders  to  enter  or  reverse  positions  easily. 

Figure  17.6  reproduces  a  Wall  Street  Journal  listing  of  foreign  exchange  spot  and 
forward  rates.  The  listing  gives  the  number  of  U.S.  dollars  required  to  purchase  a  unit  of 
foreign  currency  and  then  the  amount  of  foreign  currency  needed  to  purchase  SI. 

The  forward  quotations  in  Figure  17.6  always  apply  to  rolling  delivery  in  .4).  90.  or 
180  days.  Thus,  tomorrow's  forward  listings  will  apply  to  a  maturity  date  one  day  later 
than  today's  listing.  In  contrast,  foreign  exchange  futures  contracts  mature  at  specified 
dates  in  March,  June,  September,  and  December  (see  Figure  17.1):  these  four  maturity 
days  are  the  only  dates  each  year  when  futures  contracts  settle. 

The  late  1970s  and  1980s  saw  a  dramatic  increase  in  the  volatility  of  interest  rates, 

leading  to  investor  desire  to  hedge  returns  on  fixed-income  securities  against  changes  in 

interest  rates.  As  one  example,  thrift  institutions  that  had  loaned  money  on  home 

mortgages  before  1975  suffered  substantial  capital  losses  on  those  loans  when  interest 

rates  later  increased.  An  interest  rate  futures  contract  could  have  protected  banks  against 
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FIGURE  17.6 

SPOT  AND  FORWARD 

PRICKS  IN  FOREIGN 
EXCHANGE. 
From  The  Wall  Street  Journal. 

January  6.  1994  Reprinted  by 

permission  of  THE  WALL 

STREET JOURNAL.  1994 

Dow  Jones  &  Company.  Inc. 

All  Rights  Reserved 

Worldwide 

EXCHANGE  RATES 
Wednesday,  January  5  1994 

The  New  York  foreign  exchange  selling  rates  below  apply  to 
trading  among  banks  in  amounts  of  si  m.liion  and  inure,  as 
auoted  at  3  p m  Eastern  time  bv  Bankers  Trust  Co  ,  1  derate 
and  other  sources.  Retail  transactions  provide  fewer  units  ol 
'oreign  currency  per  dollar 

Currency 
U S.  Sequiv  per  U.S.  S 

Wed.  Tue. Country 
Argentina  (Peso)  .  ... 
Australia  (Dollar) 
Austria  (Schilling)  ... 
Bahrain  (Dinar)  .  .. 
Belgium  (Fr.mc) 
Brazil  (Cruzeiro  real) 
Britain  (Pound) 

30 Day  Forward  .  .. 
90-Day  Forward  ... 

180 Day  Forward 
Canada  (Dollar)  .... 

30 Day  Forward 
90-Dav  Forward  . 

180 Day  Forward 
Czech  Hep.  (Koruna) 

Commercial  rate  . 
Chile  (Peso) 
China  (Renminbi) 
Colombia  (Peso)  .... 
Denmark  (Krone)  . 
Ecuador(Sucre) 

Fioatingrate 
Finland  (Markka) 
France(Franc)  . 

30 Day  Forward 
90 Day  Forward  ... 

180-Day  Forward 
Germany  (Mark) 

30  Day  Forward  .. 
90 Day  Forward  ...  . 

180 Day  Forward  ..  . 
Greece  (Drachma) 
Hong  Kong  (Dollar)  . 
Hungary  (Forinl) 
India  (Rupee) 
Indonesia  (Rupiah)  . 
Ireland  (Punt)  .  .. 
Israel  (Shekel) 
Maly  (Lira) 
Japan  (Yen) 

Wed 
1.01 

.4870 
-08185 
3 4518 
03/47 

.0030435 
1 .1880 
1 4B4? 
I .1804 
) 4'.I8 

7574 
7573 
7544 
7557 

.0339098 
003391 

Z 115075 
001440 

Tue 
I 01 

.4843 
.08192 
2.4518 
02'72 

0031i25 
1 4650 
1.4819 
1.4778 
1 4735 

7584 
7582 
7574 
7547 

99 
1 4554 

12.23 
3771 

34 14 
334 43 

4720 
4734 

,4'55 
.4781 

1 3)99 
1.3207 
1 3217 
1.3233 

99 
1.4413 

12 21 
.3771 
34 08 

.121 39 
.4714 
4718 
4747 
4791 

I 3183 
I 3190 
I 3300 
1 3315 

' 5149  2  5349 

11!  55  1  7)» 
11199  !;:;,] 

««99 ttw  I 
Л85  2985  ! 

000584  1711  00 171.  rr, 
379V 1  4240 2  43/i 

3945 

1481 

.000503 
17401 
14951 
14901 

.14827 
14744 
.5752 
.5738 
5714 
5492 

(XH002 
.12947 

0099800 
.03712 

0004734 
I 4294 

3422 

0339'89  29  4900  29.4300 
.002403  41B  15  414  23 
115075 Z8.4900 

.001443  485  02 
.1477  4  7532 

8 4900 
483 48 
4 7710 

.1246.179 
5143 
5424 
1334 
0334 
4759 

03704 

3270613 
5150 
5418 
13.11 
0134 
4793 

03704 

3 0414 
I 9444 
I 778) 

4947 
29 98 
2 10 

"6  51  17445 
3 '499  3  ;m 
' 4017  ]  6090 

5 8995 
5.9168 
5.9428 
5 9723 
1.7385 
1.7429 
1.7494 
1.7569 
249.85 
7.723', 

0100010  100.2000  99  9900 
03212  31.13  31  13 

0004734  2112  51  2112  51 
1 422ч  .6994  7030 

3424 2  9224  2  9204 
0005893  1489  8*  1497  01 

008877  112  85  112  45 

14944 
16896 

. 16823 

. '6742 
57S9 

.5743 
5723 
5699 

004006 
12945 

1989 02 
5 7643 
5 9010 
5 9185 
5.9443 
5 9730 
1 7365 
1.7411 
I.7J74 
1 7547 
249 60 
7.7250 

Country 

30 Day  For  waif 
90-Day  Forward 

18C Day  Forward 
Jordan  (Dinar) 
Kuwait  [Dinari 
Lebanon  (Pound) 
Malaysia  (Ringgit) 
Malta  (Lira)  ... 
Mexico  (Peso) 

Floating  rate 
Nelherland  (Guilder) 
New  Zealand  (Dollar)  , 
Norway  I  Krone) 

I Pakistan  (Ru(>ee)  ,. 
Peru  (New  Sol)  ..  .  . 
Philippines  (Peso) 

Poland  (Zlotv) 
Portugal  I  Escudo)  . 
Saudi  Arabia  (Rival) 
Singapore  (Dollar) 
Slovak  Rep  (Koruna) 
South  Africa  (Rand) 

Commercial  rate 
Financial  rale 

South  Korea  (Won) 
Spain  iPeset.,) 
Sweden  (Krona) 
Switzerland  IFrancl 

30 Dav  Forward 
90-0ay  Forward 

180-Dav  Forward 
Taiwan  (Dollar) 
Thailand  (Bahl)  . 
Turkey  (Lira)  .  . 
United  Arab  (Dirham) 
Uruguay  (New  Pesr.i 

Financial 
Venezuela  (Boli/ar) 

Floating  rate 

'79u7 

Special  Drawing  Rights  ISDR)  are  bas.  liwuvchanoeut,, 
lor  the  U  S  ,  German.  Brit  si-.,  French  and  .,c.,cse  u,rZ 
cies  Source  International  «lunclary  F;r.,i  ut" 

European  Currency  Unit  .!  CU)  .r.  t.ised  on  ,  basket  ,t 
nmnnitv  Пигмгл, 

I 

1 1050 i 
I 9419 j 
I 78ГС I 

005OOS 005647 
26667 24467 

6245 .6215 
0299ЯМ) 0299850 

2942 2939 
2295 2296 

001236) 0012375 
0069)6 006970 

:22) 1212 
47M 6743 
6757 6731 
6752 6710 
4751 .4730 

03(1023 037V36 
03915 03915 

'J0G048J 0000681  1 
2 '73 272J 

22.VM 223214 

™№54 00955 

1 3'I6I 1 36B40 
1 11690 1 11  MO 

3 3993 
4 3575 
809 00 
'44 59 
8 1927 
1 4785 
I 4799 
I 4810 
1 4813 
26 50 
25 54 

3 4030 
4 3550 
808 10 
143 4) 
В 2577 
пезо 
1 485! 
14«ц 
1 4859 
74 34 
75 54 

such  large  swings  in  yields.  The  significance  of  these  losses  has  spurred  trading  in 
interest  rate  futures. 

The  major  interest  rate  contracts  currently  traded  are  on  Eurodollars,  Treasury  bills 
Treasury  notes.  Treasury  bonds,  and  a  municipal  bond  index.  The  range  of  these 
securities  provides  an  opportunity  to  hedge  against  a  wide  spectrum  of  maturities  from 
very  short  (T-bills)  lo  long  term  (T-bonds).  In  addition,  futures  contracts  tied  to  interest 
rates  in  Germany  and  the  United  Kingdom  trade  on  the  London  International  Financial 
Futures  Exchange  (LIFFE)  and  are  listed  in  The  Wall  Street  Journal.  Figure  17.1  shows 
listings  of  some  of  these  contracts  in  The  Wall  Street  Journal. 

The  Treasury  contracts  call  for  delivery  of  a  Treasury  bond,  bill,  or  note.  Should 
interest  rates  rise,  the  market  value  of  the  security  at  delivery  will  be  less  than  the  original 
futures  price,  and  the  deliverer  will  profit.  Hence,  the  short  position  in  the  interest  rale 
futures  contract  gains  when  interest  rates  rise. 

Similarly.  Treasury  bond  futures  can  be  useful  hedging  vehicles  for  bond  dealers  or 
underwriters.  We  saw  earlier,  for  example,  how  the  T-bond  contract  could  be  used  by  an 
investor  to  hedge  the  value  of  a  T-bond  portfolio  or  by  a  pension  fund  manager  who 
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anticipates  the  purchase  of  a  Treasury  bond.  The  newer  contract  on  the  municipal  bond 
index  allows  for  more  direct  hedging  of  long-term  bonds  other  than  Treasury  issues. 

An episode  that  occurred  in  October  IУ79  illustrates  the  potential  hedging  value 
offered  by  T-bond  contracts.  Salomon  Brothers.  Merrill  Lynch,  and  other  underwriters 
brought  out  a  SI  billion  issue  of  IBM  bonds.  As  is  typical,  the  underwriting  syndicate 
quoted  an  interest  rate  at  which  it  guaranteed  the  bunds  could  be  sold.  (In  essence,  the 
syndicate  buys  the  company's  bonds  at  an  agreed-upon  price  and  then  takes  the  respon-
sibility  of  reselling  them  in  the  open  market.  If  interest  rates  increase  before  the  bonds 
can  be  sold  to  the  public,  the  syndicate,  not  the  issuer,  bears  the  capital  loss  from  the  lull 
in the  value  of  the  bonds.) 

In this  case,  the  syndicate  led  by  Salomon  Brothers  and  Merrill  Lynch  brought  out  the 
IBM  debt  to  sell  at  yields  of  9.62%  for  $500  million  of  7-year  notes  and  9.41  ri for  $500 
million  of  25-year  bonds.  These  yields  were  only about  four  basis  points  above  compara-
ble maturity  U.S.  government  bond  yields,  reflecting  IBM's  excellent  credit  rating.  The 
debt  issue  was  brought  to  market  on  Thursday.  October  4.  when  the  underwriters  began 
placing  the  bonds  with  customers.  Interest  rates,  however,  rose  slightly  that  Thursday, 
making  the  IBM  yields  less  attractive,  and  only  about  70%  of  the  issue  had  been  placed 
by Friday  afternoon,  leaving  the  syndicate  stili  holding  between  S250  million  and  $300 
million  of  bonds. 

Then  on  Saturday.  October  6,  the  Federal  Reserve  Board  announced  a  major  credit-
tightening  policy.  Interest  rates  jumped  by  almost  a  lull  percentage  point.  The  underwrit-
ing  syndicate  realized  the  balance  of  the  IBM  bonds  could  not  be  placed  to  its  regular 
customers  at  the  original  offering  price and decided  to  sell them  in  the  open  bond  market. 
By that  time,  the  bonds  had  fallen  nearly  5%  in  value,  so  that  the  underwriter's  loss  was 
about  $12  million  on  the  unsold  bonds.  The  net  loss  on the  underwriting  operation  came 
to about  S7  million,  after  the profit  of $5 million  that  had  been  realized  on  the  bonds  that 
were  placed. 

As the  major  underwriter  with  the  lion's  share  of  the  bonds.  Salomon  lost  about  S3.5 
million  on  the  bond  issue.  Yet.  while  most  of  the  other  underwriters  were  vulnerable  to 
the  interest  rate  movement.  Salomon  had  hedged  its  bond  holdings  by  shorting  about 
$100  million  in  GNMA  and  Treasury  bond  futures.  Holding  a  short  position.  Salomon 
Brothers  realized  profits  on the  contract  when  interest  rates  increased.  The  profits  on the 
short  futures  position  resulted  because  the  value  of the  bonds  required  to  be  delivered  to 
satisfy  the  contract  decreased  when  interest  rates  rose.  Salomon  Brothers  probably  about 
broke  even  on  the  entire  transaction,  making  estimated  gains  on  the  futures  position  of 
about  $3.5  million,  which  largely  offset  the  capital  loss  on  the  bonds  it  was  holding. 

How  could  Salomon  Brothers  have  constructed  the  proper  hedge  ratio,  that  is.  the 
proper  number  of  futures  contracts  per  bond  held  in  its  inventory?  The  T-bond  futures 
contract  nominally  calls  for  delivery  of  an  8%  coupon.  20-year  maturity  government 
bond  in  return  for  the  futures  price.  (In practice,  other  bonds  may  be  substituted  for  this 
standard  bond  to  settle  the  contract,  but  we  will  use  the  8%  bond  for  illustration.) 
Suppose  the  market  interest  rate  is  10%  and  Salomon  is  holding  $100  million  worth  of 
bonds,  with  a  coupon  rate  of  10%  and  20  years  to  maturity.  The  bonds  currently  sell  at 
100%  of  par  value.  If  the  interest  rate  were  to  jump to  11%.  the bonds  would  fall  in  value 
to a  market  value  of  S9I.98  per  SI00  of  par  value,  a  loss  of  S8.02  million.  (We  use 
semiannual  compounding  in  this  calculation.) 

To hedge  this  risk,  Salomon  would  need  to  short  enough  futures  so  that  the  profits  on 
the  futures  position  would  offset  the  loss  on  the  bonds.  The  8%.  20-year  bond  ol  the 
futures  contract  would  sell  for  $82.84  at  an interest  rate  of  10%.  II  the  interest  rate  were 
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to jump  to  11%,  the  bond  price  would  fall  to  $75.93,  and  the  fall  in  the  price  of  the  8% 
bond,  $6.91,  would  approximately  equal  the  profit  on  the  short  futures  position  per  $100 
par value.6  Because  each  contract  calls  for  delivery  of  $100,000  par  value  of  bonds,  the 
gain  on  each  short  position  would  equal  $6,910.  Thus,  to  offset  the  $8.02  million  loss  on 
the value  of  the  bonds,  Salomon  theoretically  would  need  to  hold  $8.02  million/$6.910  = 
1.161 contracts  short.  The  total  gain  on  the  contracts  would  offset  the  loss  on  the  bonds 
and leave  Salomon  unaffected  by  interest  rate  swings. 

The  actual  hedging  problem  is  more  difficult  for  several  reasons:  (1)  Salomon 
probably  would  hold  more  than  one  issue  of  bonds  in  its  inventory;  (2)  interest  rates  on 
government  and  corporate  bonds  will  not  be  equal  and  need  not  move  in  lockstep;  (3)  the 
T-bond  contract  may  be  settled  with  any  of  several  bonds  instead  of  the  8%  benchmark 
bond;  and  (4)  taxes  could  complicate  the  picture.  Nevertheless,  the  principles  illustrated 
here  underlie  all  hedging  activity. 

SUMMARY 

• Forward  contracts  are  arrangements  that  call  for  future  delivery  of  an  asset  at  a  currently 
agreed-upon  price.  The  long  trader  is  obligated  to  purchase  the  good,  and  the  short  trader 
is obligated  to  deliver  it.  If  the  price  at  the  maturity  of  the  contract  exceeds  the  forward 
price,  the  long  side  benefits  by  virtue  of  acquiring  the  good  at  the  contract  price. 

• A  futures  contract  is  similar  to  a  forward  contract,  differing  most  importantly  in  the 
aspects  of  standardization  and  marking  to  market,  which  is  the  process  by  which  gains and 
losses  on  futures  contract  positions  are  settled  daily.  In  contrast,  forward  contracts  call for 
no cash  transfers  until  contract  maturity. 

• Futures  contracts  are  traded  on  organized  exchanges  that  standardize  the  size  of  the 
contract,  the  grade  of  the  deliverable  asset,  the  delivery  date,  and  the  delivery  location. 
Traders  negotiate  only  the  contract  price.  This  standardization  creates  increased  liquidity 
in the  marketplace  and  means  buyers  and  sellers  can  easily  find  many  traders  for  a desired 
purchase  or  sale. 

• The  clearinghouse  acts  as  an  intermediary  between  each  pair  of  traders,  acting  as  the short 
position  for  each  long,  and  as  the  long  position  for  each  short,  so  traders  need  not  be 
concerned  about  the  performance  of  the  trader  on  the  opposite  side  of  the  contract.  Traders 
are required  to  post  margins  in  order  to  guarantee  their  own  performance  on  the  contracts. 

• The  gain  or  loss  to  the  long  side  for  a futures  contract  held  between  time  0  and  Ms F, - F0. 

Because  Fr  =  P,  at  maturity,  the  long's  profit  if  the  contract  is  held  until  maturity  is  PT -

F0, where  Pr  is  the  spot  price  at  time  Tand  F0  is  the  original  futures  price.  The  gain or loss 
to the  short  position  is  F0  —  PT. 

• Futures  contracts  may  be  used  for  hedging  or  speculating.  Speculators  use  the  contracts to 
take a  stand  on  the  ultimate  price  of  an  asset.  Short  hedgers  take  short  positions  in 
contracts  to  offset  any  gains  or  losses  on  the  value  of  an  asset  already  held  in  inventory. 
Long  hedgers  take  long  positions  in  futures  contracts  to  offset  gains  or  losses  in  the 
purchase  price  of  a  good. 

л Wc  say  approximately  because  the  exact  figure  depends  on  the  time  to  maturity  of  the  contract.  Wc 
assume  here  that  the  maturity  date  is  less  than  a  month  away  so  that  the  futures  price  and  the  bond price 
move  in  virtual  lockstep. 
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KEY  TERMS 

PROBLEM  SETS 

The  spot-futures  parity  relationship  states  that  the  equilibrium  futures  price  on  an  asset 
providing  no  services  or  payments  (such as  dividends)  is  F„ = P,S  I +  rr)

T.  If  the  futures 
price  deviates  from  this  value,  then  market  participants  can  earn  arbitrage  profits. 
If the  asset  provides  services  or  payments  with  yield  d.  the  parity  relationship  becomes 
F0 =  />0(1  +  rf  -  d)T.  This  model is  also called the  cost-of-carry  model,  because  it  states 
that  the  futures  price must exceed  the  spot price by the net cost  of  сапл  ing the  asset  until 
maturity  date  T. 

Futures  contracts  calling  for  cash settlement  are  traded on  various  stock  market  indexes. 
The  contracts  may  be  mixed  with  Treasury  bills  to  construct  artificial  equity  positions, 
which  makes  them  potentially  valuable  tools for market timers.  Market  index  contracts  are 
used  also  by  arbitrageurs  who  attempt to  profit  from  violations  of  the  parity  relationship. 
Interest  rate  futures  allow for  hedging against interest  rate  fluctuations  in several  different 
markets.  The  most  actively  traded  contract  is  for  Treasury  bonds. 

basis,  480 

basis  risk.  481 

cash delivery.  477 

clearinghouse,  473 

convergence  property,  476 

cost-of-carry 
relationship,  483 

forward contract, 469 

futures price. 469 

index arbitrage. 487 

long position. 469 

maintenance, or variation. 
margin. 475 

marking to  market, 475 

program trading.  488 

short position.  470 

spot-futures parity 
theorem. 483 

spread. 481 

triple-witching hour.  48S 

1. a.  Using  the  accompanying  figure,  compute the dollar  value of the stocks  traded  on  one 
contract  on the  Standard & Poor's  500 index. The closing  spot  price  of the S&P  index 
is given  in  the  last  line  of the figure.  If the margin requirement  is  ЮГг of the  futures 
price  times  the  multiplier  of  500,  how much  must  you  deposit  with  your  broker  to 
trade the  June  contract? 

b. If  the  June  futures  price were to increase to $390. what rate  of return  would  you  earn 
on your  net investment  if  you entered the long side of the contract  al  the price  shown 
in the  figure? 

c. If  the  June  futures  price  falls  by 1%.  what is  your  rate  of  return? 

FIGURE 

FIGURE FOR 

PROBLEM  1 

From  The  Wall  Street  Journal, 

June  7.  1991.  Reprinted  by 
permission  ol  THE  WALL 

STREET JOURNAL,  •  1991 
Dow Jones  &  Company.  Inc 
All Rights  Reserved 
Worldwide. 

FUTURES 
S«P  500  INDEX  (CME)  S00  times  Index 

Open 
Open  High  Low  Settle  Chg  High  Low  Interest 

June  386.30  3S7.10  363.60  384.35-  1.55  393.50  300.90108.838 
Sept  389.10389.80386.35  387.15-  1.50396.20  304.00  44.601 
Dcc  391.80  392.80  389.60  390.20-  1.55  399.30  316.50  3,715 

Est  vol  51,511;  vol  Wed  53,812;  open  Int  157,195,  -1,732. 
Indx  prelim  High  385.85;  Low  383.13;  Close  383.63  -1.47 

2. Why  is  there  no  futures  market in  cement? 

3. Why  might  individuals  purchase  futures  contracts rather  than  the  underlying  asset? 

4. What  is  the  difference  in cash flow  between short-selling  an  asset  and  entering  a  short 
futures  position? 

5. Consider  a  stock  that  will  pay  a  dividend  of  D  dollars  in  one  year,  which  is  when  a 
futures  contract  matures.  Consider  the following  strategy:  Buy the  stock,  short  a  futures 
contract  on  the  stock,  and  borrow  5„  dollars, where  S„ is the current  price  of  the  stock. 
a. What  are  the  cash flows  now and in one year? (Remember  the dividend  the  stock  will 

pay.) 
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b. Show  that  the  equilibrium  futures  price  must  be  FQ  =  S0(  I  +  r)  �  D  to  avoid 

arbitrage. 

c. Call  the  dividend  yield  d  =  D/S0,  and  conclude  that  F0  =  S0(l  +  r  -  d). 

6. a.  A  hypothetical  futures  contract  on  a  nondividend-paying  stock  with  current  price 

$150  has  a maturity  of  one  year.  If  the  T-bill  rate  is  8%,  what  should  the  futures  price 

be? 

b. What  should  the  futures  price  be  if  the  maturity  of  the  contract  is  three  years? 

c. What  if  the  interest  rate  is  12%  and  the  maturity  of  the  contract  is  three  years? 

7. Your  analysis  leads  you  to  believe  the  stock  market  is  about  to  rise  substantially.  The 

market  is  unaware  of  this  situation.  What  should  you  do? 

8. In  each  of  the  following  cases,  discuss  how  you,  as  a  portfolio  manager,  could  use 

financial  futures  to  protect  a  portfolio. 

a. You  own  a  large  position  in  a  relatively  illiquid  bond  that  you  want  to  sell. 

b. You  have  a  large  gain  on  one  of  your  long  Treasuries  and  want  to  sell  it,  but you 

would  like  to  defer  the  gain  until  the  next  accounting  period,  which  begins  in  four 

weeks. 

c. You  will  receive  a  large  contribution  next  month  that  you  hope  to  invest  in  long-term 

corporate  bonds  on  a  yield  basis  as  favorable  as  is  now  available. 

9. Suppose  the  value  of  the  S&P  500  stock  index  is  currently  450.  If  the  one-year  T-bill rate 

is 8%  and  the  expected  dividend  yield  on  the  S&P  500  is  5 percent,  what  should  the one-

year  maturity  futures  price  be? 

10. It  is  now  January.  The  current  interest  rate  is  8%.  The  June  futures  price  for  gold is 

$346.30,  while  the  December  futures  price  is  $360.00.  Is  there  an  arbitrage  opportunity 

here?  If  so,  how  would  you  exploit  it? 

11. The  Chicago  Board  of  Trade  has  just  introduced  a  new  futures  contract  on  Brandex 

stock,  a  company  that  currently  pays  no  dividends.  Each  contract  calls  for  delivery  of 

1,000 shares  of  stock  in  one  year.  The  T-bill  rate  is  6%  per  year. 

a. If  Brandex  stock  now  sells  at  $120  per  share,  what  should  the  futures  price  be? 

b. If  the  Brandex  stock  price  drops  by  3%,  what  will  be  the  change  in  the  futures  price 

and the  change  in  the  investor's  margin  account? 

c. If  the  margin  on  the  contract  is  $12,000,  what  is  the  percentage  return  on  the 

investor's  position? 

12. Your  client,  for  whom  you  are  underwriting  a  $400  million  bond  issue,  is  concerned  that 

market  conditions  will  change  before  the  issue  is  brought  to  market.  He  has  heard  it may 

be possible  to  reduce  the  risk  exposure  by  hedging  in  the  Government  National  Mort-

gage  Association  (GNMA)  futures  market.  Specifically,  he  asks  you  to: 

a. Briefly  explain  how  the  hedge  works. 

b. Describe  practical  problems  that  would  limit  the  effectiveness  of  the  hedge. 

13. Futures  contracts  and  options  on  a  futures  contract  can  be  used  to  modify  risk.  Identify 

the fundamental  distinction  between  a  futures  contract  and  an  option  on  a  futures 

contract,  and  briefly  explain  the  difference  in the  manner  that  futures  and  options  modify 

portfolio risk. 
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14.  The  S&P  portfolio  pays  a  dividend  yield  of  3%  annually.  Its  current  value  is  450.  The 
T-bill  rate  is  5%.  Suppose  the  S&P  futures  price  for  delivery  in  one  year  is  470. 
Construct  an  arbitrage  strategy  to  exploit  the  mispricing  and  show  that  your  profits  one 
year  hence  will  equal  the  mispricing  in  the  futures  market. 

15.  a.  How  should  the  parity  condition  (Equation  17.2)  for  stocks  be  modified  for  futures 

contracts  on  Treasury  bonds?  What  should  play  the  role  of  the  dividend  yield  in  that 
equation? 

b. In  an  environment  with  an  upward-sloping  yield  curve,  should  T-bond  futures  prices 
on more  distant  contracts  be  higher  or  lower  than  those  on  near-term  contracts? 

c. Confirm  your  intuition  by  examining  Figure  17.1. 

16.  The  one-year  futures  price  on  a  stock-index  portfolio  is  406,  the  stock  index  currently  is 
400,  the  one-year  risk-free  interest  rate  is 3%, and  the  year-end  dividend  that  w  ill be  paid 
on a  $400  investment  in  the  market  index  portfolio  is  S5. 

a.  By  how  much  is  the  contract  mispriced? 
b. Formulate  a  zero-net-investment  arbitrage  portfolio  and  show  that  you  can  lock  in 

riskless  profits  equal  to  the  futures  mispricing. 
c. [Challenge  question]  Now assume  (as  is true for  small investors)  that  if  you short-sell 

the  stocks  in  the  market  index,  the  proceeds  of the short-sale  are  kept  with  the  broker, 
and you  do  not  receive  any  interest  income  on  the  funds.  Is  there  still  an  arbitrage 
opportunity  (assuming  you  don't  already  own  the  shares  in  the  index)?  Explain. 

d. Given  the  short-sale  rules,  what  is  the  no-arbitrage  band  for  the  stock-futures  price 
relationship?  That  is,  given  a  stock  index  of  400.  how  high  and  how  low  can  the 
futures  price  be  without  giving  rise  to  arbitrage  opportunities? 

17.  The  S&P  500  index  is  currently  at  400.  You  manage  a  SI  million  indexed  equity 
portfolio.  The  S&P  500  futures  contract  has  a  multiplier  of  500. 

a. If  you  are  temporarily  bearish  on  the  stock  market,  how  many  contracts  should  you 
sell  to  fully  eliminate  your  exposure  over  the  next  six  months? 

b. If  T-bills  pay  2%  per  six  months  and  the  semiannual  dividend  yield  is  1СЬ, what  is 
the  parity  value  of  the  futures  price?  Show  that  if  the  contract  is  fairly  priced,  the 
total  risk-free  proceeds  on the hedged  strategy  in  part  (a)  provide  a  return  equal  to  the 
T-bill  rate. 

c. How  would  your  hedging  strategy  change  if  instead  of  holding  an  indexed  portfolio, 
you hold  a  portfolio  of only  one  stock  with  a  beta of 0.6?  How  many  contracts  would 
you now  choose  to  sell?  Would  your  hedged  position  be  riskless?  What  would  be  the 
beta  of  the  hedged  position? 

18.  The  margin  requirement  on  the  S&P  500  futures  contract  is  10%,  and  the  stock  index  is 
currently  450.  Each  contract  has  a  multiplier  of  500.  How  much  margin  must  be  put  up 
for  each  contract  sold?  If  the  futures  price falls  by 1  % to  445.50,  what  will  happen  to  the 
margin  account  of  an  investor  who  holds  one  contract?  What  will  be  the  investor's 
percentage  return  based  on  the  amount  put  up  as  margin? 
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SOLUTIONS  TO  1. 

CONCEPT 

CHECKS 

Short  futures  profit  = F0-PT  Short  sale  profit  =  P0-PT 

2. The  clearinghouse  has  a  zero  net  position  in  all  contracts.  Its  long  and  short  positions  are 
offsetting,  so  that  net  cash  flow  from  marking  to  market  must  be  zero. 

3. 
Т-Bond  Price  in  March 

S114.8125 

Cash  flow  to  purchase  bonds  (=  -2.000  P,)  -$225,625  -$227,625  -$229,625 
Profits  on  long  futures  position  -2,000  $0  2.000 

Total  cash  flow  -$227,625  -$227,625  -  5227,625 

4. The  risk  would  be  that  aluminum  and  bauxite  prices  do  not  move  perfectly  together.  Thus, 
basis  risk  involving  the  spread  between  the  futures  price  and  bauxite  spot  prices  could 
persist  even  if  the  aluminum  futures  price  were  set  perfectly  relative  to  aluminum  itself. 

5. 
Action  Initial  Cash  Flow  Time-T  Cash  Flow 

Lend S0  -40  $40(1.01)6  =  $42.46 

Short  stock  +40  -ST 

Long futures  0  ST  -  $42 

Total  0  $.46  risklessly 
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PERFORMANCE  EVALUATION 

AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

� Compute  time-weighted  and  dollar-weighted  rates  of  return  and  determine 

when  each  of  these  measures  is  the  more  appropriate  performance  statistic. 

� Compute  risk-adjusted  rates  of  return,  and  use  these  rates  to  evaluate  invest-

ment  performance. 

� Decompose  excess  returns  into  components  attributable  to  asset  allocation 

choices  versus  security  selection  choices. 

� Assess  the  performance  of  portfolio  managers. 

In previous  chapters,  we  derived  predictions  for  expected  return  as  a  function  of  risk.  In 

this  chapter,  we  ask  how  we  can  evaluate  the  performance  of  a  portfolio  manager  given 

the risk  of  his  or  her  portfolio.  Even  measuring  average  portfolio  returns  is  not  as 

straightforward  as  it  might  seem.  There  also  are  difficulties  in  adjusting  average  returns 

for  risk,  which  presents  a  host  of  other  problems. 

We begin  with  issues  concerning  the  measurement  of  portfolio  returns.  From  there,  we 

move  on  to  conventional  approaches  to  risk  adjustment.  These  use  the  risk  measures 

developed  in  Part  2  of  the  text  to  compare  investment  results.  We  show  the  problems 

with  these  approaches  when  you  apply  them  in  a  real  and  complex  world.  Finally,  we 

examine  evaluation  procedures  used  in  the  field.  We  show  how  overall  investment  results 

can be  decomposed  and  attributed  to  the  underlying  asset  allocation  and  security 

selection  decisions  of  the  portfolio  manager. 

18.1  MEASURING  INVESTMENT  RETURNS 

The  rate  of  return  on  an  investment  is  a  simple  concept  in  the  case  of  a  one-period 

investment.  It  is  merely  the  holding-period  return:  the  total  proceeds  derived  from  the 

investment  per  dollar  invested  at  the  start  of  the  period.  Proceeds  are  defined  broadly  to 
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TIME-WEIGHTED 

VERSUS DOLLAR-

WEIGHTED 

RETURNS 

include both  cash  distributions  and  capital  gains.  For  stocks,  total  returns  are  dividends 
plus  capital  gains.  For  bonds,  total  returns  are  coupon  or  interest  paid  plus  capital  gains. 

To set  the  stage  for  discussing  the  more  subtle  issues  below,  let  us  start  with  a  basic 
example.  Consider  a  stock  paying  a  dividend  of  S2  annually  that  currently  sells  for  S50. 
You  purchase  the  stock  today  and  collect  the  S2  dividend,  then  sell  the  share  for  $53  at 
year's  end.  Your  rate  of  return  for  the  period  is 

Total  proceeds  _  Income  +  Capital  gain 
Initial  investment  ~  50 

2 +  (53  -  50) 

50 
= .10 

or 10%. 
Another  approach  that  is  useful  in  the  more  difficult  multiperiod  case  is  to  set  up  the 

investment  as  a  discounted  cash  flow  problem.  Call  r  the  discount  rate  that  equates  the 
present  value  of  all  cash  flows  from  the  investment  with  the  initial  outlay.  In  our 
example,  the  stock  is  purchased  for  S50  and  generates  cash  flows  at  year-end  of  $2 
(dividend)  plus  $53  (sale  of  stock).  Therefore,  we  solve 

9 +  53 

50 =  -T—-—  to  find  aaain  that  r  =  .10,  or  10%. 
1 +  r 

When  we  consider  investments  over  a  period  during  which  you  added  cash  or  w  ithdrew 
it,  measuring  the  rate  of return  becomes  more  difficult.  To continue  the  example,  suppose 
you  were  to  purchase  a  second  share  of  the  same  stock  at  the  end  of  the  first  year  and 
hold  both  shares  until  the  end  of  year  2,  at  which  point  you  sell  each  share  lor  $54. 

Total  cash  outlays  are 

Outlay 

$50 to purchase firs! share 
$53 to purchase second share  a year later 

Proceeds  are 

rime Proceeds 

1 $2  dividend from initially purchased share 
2 $4  dividend from lhe 2 shares  held in lhe 

second year, plus S108 received from selling 
both shares  at S54 each 

Using  the  discounted  cash  How  approach,  we  can  solve  for  the  average  return  over  the 
two  years  by  equating  the  present  values  of  the  cash  inflows  and  outflows 

50 + 
53 

I +  r  ' 

108 +  4 

+ r 

dollar-weighted  rate  of 
return 
The internal rate  of 
return on an  investment. 

(1  +  Г)2 

resulting  in  r  =  7.117%. 
This  value  is  called  the  internal  rate  of  return  or  the  dollar-weighted  rate  of  return 

on the  investment.  It  is  "dollar  weighted"  because  the  second-year  performance,  w  hen 
two  shares  of  stock  are  held,  has  more  influence  on  the  average  overall  return  than  the 
first-year performance  when  only  one  share  is  held. 

An alternative  to  the  internal  or  dollar-weighted  return  is  the  time-weighted  rate  of 
return,  which  is  simply  an  average  of  period-by-period  returns.  This  method  ignores  the 
number  of  shares  of  stock  held  in  each  period.  The stock  return  in  the  first  year  was  10%. 
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time-weighted  rate  of 

return 

An average  of the 

period-by-period holding-

period returns  on an 

investment. 

/ I  CONCEPT 

I CHECK 

(A $50  purchase  provided  $2  in  dividends  and  $3  in  capital  gains.)  In  the  second  year,  the 

stock  had  a  starting  value  of  $53  and  sold  at  year-end  for  $54,  for  a  total  one-period  rate 

of return  of  $3  ($2  dividend  +  $  1 capital  gain)  divided  by  $53  (the  stock  price  at  the  start 

of the  second  year),  or  5.66%.  The  time-weighted  return  is  the  average  of  10%  and 

5.66%,  which  is  7.83%.  This  average  return  considers  only  the  period-by-period  returns 

without  regard  to  the  amounts  invested  in  the  stock  in  each  period. 

The  dollar-weighted  return  is  less  than  the  time-weighted  return  in  this  example 

because  the  stock  fared  relatively  poorly  in  the  second  year,  when  the  investor  was 

holding  twice  as  much  of  it.  The  greater  weight  that  the  dollar-weighted  average  places 

on the  second-year  return  results  in  this  case  in  a  lower  measure  of  investment  perform-

ance.  In  general,  dollar-  and  time-weighted  returns  will  differ,  and  the  difference  can be 

positive  or  negative  depending  on  the  configuration  of  period  returns  and  portfolio 

composition. 

Which  measure  of  performance  is  superior?  At  first  blush,  it  appears  that  the  dollar-

weighted  return  must  be  more  relevant.  After  all,  the  more  money  you  invest  in  a  stock 

when  its  performance  is  superior,  the  more  money  you  end  up  with.  Certainly  your 

performance  measure  should  reflect  this. 

Time-weighted  returns  are  more  widely  used,  however,  especially  in  the  money 

management  industry.  In  most  cases,  a  portfolio  manager  may  not  directly  control  the 

timing  or  the  amount  of  money  invested  in  securities.  Pension  fund  management  is  a 

good  example.  A  pension  fund  manager  faces  cash  inflows  into  the  fund  when  pension 

contributions  are  made  and  cash  outflows  when  pension  benefits  are  paid.  The  amount  of 

money  invested  at  any  time  can  vary  for  reasons  beyond  the  manager's  control.  Because 

dollars  invested  do  not  depend  on  the  manager's  choice,  it  is  inappropriate  to  weight 

returns  by  dollars  invested  when  measuring  the  investment  ability  of  the  manager. 

Consequently,  the  money  management  industry  normally  uses  time-weighted  returns  for 

performance  evaluation. 

1. Shares  of  XYZ  Corp.  pay  a  $2  dividend  at  the  end  of  every  year  on  December  31.  An 

investor  buys  two  shares  of  the  stock  January  1  at a  price  of  $20  each,  sells  one  of those 

shares  for  $22  the  next  January  1,  and  sells  the  second  share  an  additional  year  later for 

$19.  Find  the  time-  and  dollar-weighted  rates  of  return  on  the  two-year  investment. 

ARITHMETIC Our  example  takes  the  arithmetic  average  of  the  two  annual  returns,  10%  and  5.66%,  as 

VERSUS the  time-weighted  average,  7.83%.  Another  approach  is  to  take  a  geometric  average, 

GEOMETRIC denoted  rG. 

AVERAGES The  motivation  for  this  calculation  comes  from  the  principle  of  compounding.  If 

dividend  proceeds  are  reinvested,  the  accumulated  value  of  an  investment  in  the  stock 

will  grow  by  a  factor  of  1.10  in  the  first  year  and  by  an  additional  factor  of  1.0566  in  the 

second  year.  The  compound  average  growth  rate,  rc,  is  then  calculated  as  the  solution  to 

the following  equation. 

(1 +  rc)2  =  (1.10)(  1.0566) 

This  approach  would  entail  computing 

1 +  ra  =  [(1.10X  1.0566)]  '/2  =  1.0781 

or rc  =  7.81%. 

More  generally  for  an  /i-period  investment,  the  geometric  average  rate  of  return  is 

given  by 
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Arithmetic  Geometric  Standard 
Average  Average  Deviation 

Common  stocks  of  small  firms*  17.6  12.2  35  0 

Common  stocks  of  large  firms  12.4  10.3  20.6 

Long-term  Treasury  bonds  5.2  4.8  8.6 

U.S.  Treasury  bills  3.8  3.7  3.3 

� These  are  firms  with  relatively  low  market  values  ol  equity.  Market  capitalization  is  computed  as  pnce  per  snare  tores 

shares  outstanding. 

From  Slocks,  Bonds.  Bills,  and  Inflation  (SBBI).  Updated  in  SBBI  1993  Yearbook.  (Chicago:  Ibbotson  Associates) 

1 +  rG  =  [(1  +  r,)(l  +  r2).  .  .  (1  +  r,,)]�/'� 

where  r,  is  the  return  in  each  time  period. 

The  geometric  average  return  in  this  example.  7.81%.  is  slightly  less  than  the 

arithmetic  average  return,  7.83%.  This  is  a  general  property:  Geometric  averages  never 

exceed  arithmetic  ones.  To  see  the  intuition  for  this  result,  consider  a  stock  that  doubles 

in price  in  period  1  (r,  =  100%)  and  halves  in  price  in  period  2  (r,  =  -50%).  The 

arithmetic  average  is  rA =  [100  +  (-50)]/2  =  25%.  while  the  geometric  average  is  rG  = 

[(1 +  1)(1  -  ,5)]'/2  -1=0.  The  effect  of the  -50%  return  in  period  2  fully  offsets  the 

100%  return  in  period  1  in  the  calculation  of  the  geometric  average,  resulting  in  an 

average  return  of  zero.  This  is  not  true  of  the  arithmetic  average.  In  general,  the  bad 

returns  have  a  greater  influence  on  the  averaging  process  in  the  geometric  technique. 

Therefore,  geometric  averages  are  lower. 

Moreover,  the  difference  in the  two  averaging  techniques  will  be  greater  the  greater  is 

the  variability  of  period-by-period  returns.  The  general  rule  is  as  follows. 

rG~rA-  l/2�2  (18.1) 

where  <x2  is  the  variance  of  returns.  Equation  18.1  is  exact  when  returns  are  normally 

distributed. 

For  example,  consider  Table  18.1,  which  presents  arithmetic  and  geometric  returns 

over  the  1926-1992  period  for  a  variety  of  investments.  The  arithmetic  averages  all 

exceed  the  geometric  ones,  with  the  difference  greatest  in  the  case  of  stocks  of  small 

firms, where  annual  returns  exhibit  the  greatest  standard  deviation.  The  difference 

between  the  two  averages  falls  to  zero  only  when  there  is  no  variation  in  yearly  returns, 

although  the  table  indicates  that  by  the  time  the  standard  deviation  falls  to  a  level 

characteristic  of  T-bills,  the  difference  is  quite  small. 

To  illustrate  18.1,  consider  the  average  returns  for  large  stocks.  According  to  the 

equation 

.103  =  .124  -  l/2(.206)2 

.103 «  .1028 

As  predicted,  the  arithmetic  mean  (.124)  exceeded  the  geometric  mean  (.103)  by 

approximately  one  half  the  variance  in  returns.  Clearly,  when  comparing  returns,  one 

should  never  mix  and  match  the  two  averaging  techniques.  Moreover,  one  should  be 

aware  that  when  comparing  average  returns  from  strategies  with  different  volatilities,  the 

use  of  the  geometric  mean  tends  to  favor  the  low-variance  strategy. 

TABLE  18.1 

AVERAGE  ANNUAL 

RETURNS  BY 

INVESTMENT  CLASS, 

1926-1992 
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18.2  RISK-ADJUSTED  RETURNS 

COMPARISON 

GROUPS 

comparison  universe 
The set  of  portfolio  man-
agers  with  similar 
investment  styles  that  is 
used  in  assessing  the 
relative  performance  of 
an individual  portfolio 
manager. 

The  major  difficulty  in  portfolio  performance  evaluation  is  that  average  portfolio  returns 
must  be  adjusted  for  risk  before  we  can  compare  then  meaningfully. 

The  fact  that  common  stocks  have  offered  higher  average  returns  than  Treasury  bonds 
(as demonstrated  in  Table  18.1)  does  not  prove  that  stocks  are  superior  investment 
vehicles.  One  must  consider  the  fact  that  stocks  also  have  been  more  volatile  invest-
ments.  For  the  same  reason,  the  fact  that  a  mutual  fund  outperforms  the  S&P  500  over a 
long  period  is  not  necessarily  evidence  of  superior  stock  selection  ability.  If  the  mutual 
fund  has  a  higher  beta  than  the  index,  it  should  outperform  the  index  (on  average)  to 
compensate  investors  in  the  fund  for  the  higher  nondiversiftable  risk  they  bear.  Thus, 
performance  evaluation  must  involve  risk  as  well  as  return  comparisons. 

The  simplest  and  most  popular  way  to  adjust  returns  for  portfolio  risk  is  to  compare 
rates  of  return  with  those  of  other  investment  funds  with  similar  risk  characteristics.  For 
example,  high-yield  bond  portfolios  are  grouped  into  one  "universe,"  growth  stock 
equity  funds  are  grouped  into  another  universe,  and  so  on.  Then  the  average  returns  of 
each  fund  within  the  universe  are  ordered,  and  each  portfolio  manager  receives  a 
percentile  ranking  depending  on  relative  performance  within  the  comparison  universe, 
the collection  of  funds  to  which  performance  is  compared.  For  example,  the  manager 
with  the  ninth-best  performance  in  a  universe  of  100  funds  would  be  the  90th  percentile 
manager:  Her  performance  was  better  than  90%  of  all  competing  funds  over  the 
evaluation  period. 

These  relative  rankings  are  usually  displayed  in  a  chart  like  that  in  Figure  18.1.  The 
chart  summarizes  performance  rankings  over  four  periods:  one  quarter,  one  year,  three 
years,  and  five  years.  The  top  and  bottom  lines  of  each  box  are  drawn  at  the  rate  of return 
of the  95th  and  5th  percentile  managers.  The  three  dotted  lines  correspond  to  the  rates  of 

FIGURE  18.1 
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return  of  the  75th,  50th  (median),  and  25th  percentile  managers.  The  diamond  is  drawn  at 
the  average  return  of  a  particular  fund,  the Markowill  Group,  and  the  square  is  drawn  at 
the  return  of  a  benchmark  index  such  as  the  S&P  500.  This  format  provides  an  easy-to-
read  representation  of  the  performance  of  the  fund  relative  to  the  comparison  universe. 

This  comparison  with  other  managers  of  similar  investment  groups  is  a  useful  first 
step  in  evaluating  performance.  Such  rankings  can  be  misleading  even  so.  Consider  that 
within  a  particular  universe  some  managers  may  concentrate  on  particular  subgroups,  so 
that  portfolio  characteristics  are  not  truly  comparable.  For  example,  within  the  equity-
universe,  one  manager  may  concentrate  on  high  beta  stocks.  Similarly,  within  fixed-
income  universes,  interest-rate  risk  can  vary across  managers.  These  considerations  show 
that  we  need  a  more  precise  means  for  risk  adjustment. 

RISK Methods  of  risk-adjusted  performance  using  mean-variance  criteria  developed  simul-
ADJUSTMENTS taneously  with  the  capital  asset  pricing  model.  Jack  Treynor  (1966),  William  Sharpe 

(1966),  and  Michael  Jensen  (1969)  were  quick  to  recognize  the  implications  of  the 
CAPM  for  rating  the  performance  of  managers.  Within  a  short  time,  academicians  w  ere 
in command  of  a  battery  of  performance  measures,  and  a  bounty  of  scholarly  investiga-
tion  of  mutual  fund  performance  was  pouring  from  the  ivory'  tower.  Soon  after,  agents 
emerged  who  were  willing  to  supply  rating  services  to  portfolio  managers  eager  for 
regular  feedback.  This  trend  has  since  lost  some  of  its  force. 

One  explanation  for  the  lagging  popularity  of  risk-adjusted  performance  measures  is 
the  generally  negative  cast  of  the  resulting  performance  statistics.  In  nearly  efficient 
markets,  it  is  extremely  difficult  for  analysts  to  perform  well  enough  to  overcome  costs 
of research  and  transaction  costs.  We saw in Chapter  8  that  most  professionally  managed 
equity  funds  have  generally  underperformed  the  S&P  500  index  on  both  risk-adjusted 
and  raw  return  measures. 

For  now,  however,  we  can  catalogue  some  possible  risk-adjusted  performance  mea-
sures  and  examine  the  circumstances  in  which  each  measure  might  be  most  relevant.  To 
illustrate  these  measures,  we  will  use  a  hypothetical  portfolio  for  which  monthly  returns 
in the  past  five  years  resulted  in  the following  statistics.  We  also  present  comparable  data 
for  the  market  portfolio  for  the  same  period. 

Portfolio  Market 

Beta 0.8  1.0 
Average  return  16%  14% 
Standard  deviation  20%  24% 

Finally,  suppose  the  average  return  on  risk-free  assets  during  the  five-year  period  was 
6%. 

Three  risk-adjusted  performance  statistics  are  the  Sharpe  measure,  the  Treynor  mea-
sure,  and  the  Jensen  measure. 

сь  7>'  ~  ?J 
Sharpe measure: 

an 

The  Sharpe  measure  divides  average  portfolio  excess  return  over  the  sample  period  by 
the  standard  deviation  of  returns  over  that  period.  The  numerator  is  the  incremental 
return  the  portfolio  earned  in  comparison  with  an  alternative  investment  in  the  risk-tree 
asset,  and  the  denominator  is  the increment  in  portfolio  volatility  compared  with  the  risk-
free  alternative.  Therefore,  the  ratio  measures  the  reward  to  (total)  volatility  trade-off. 

Sharpe  measure 

Reward-to-volatility  ratio; 

ralio of  portfolio  excess 

return  to  standard  devia-

tion. 
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(The  bars  over  rp  as  well  as  rr  denote  the  fact  that,  because  the  risk-free  rate  may  not  be 
constant  over  the  measurement  period,  we  are  taking  a  sample  average  of  both.)  Using 
our  numbers,  the  Sharpe  measure  for  the  portfolio  is  (16  -  6)/20  =  0.5,  and  for  the 
market  (14  -6)/24  =  .33. 

T ?"  ~  7  r Treynor  measure:  — 
Pp 

Treynor  measure  Like  Sharpe's,  the  Treynor  measure  gives  average  excess  return  per  unit  of  risk 

Ratio of portfolio excess incurred,  but  uses  systematic  risk  instead  of  total  risk.  The  Treynor  measure  for  the 
portfolio  over  this  period  is  (16  -  6)/0.8  =  12.5,  while  for  the  market  portfolio  it  is 
(14  -  6)/1.0  =  8. 

Jensen  measure:  ap  =  rp  —  [rf+  $n(J'M  —  Ту)] 

Jensen  measure  The  Jensen  measure  is  the  average  return  on  the  portfolio  over  and  above  that  predicted 
The  alpha  of an invest- by  the  CAPM,  given  the  portfolio's  beta  and  the  average  market  return.  The  Jensen 

measure  is  the  portfolio's  alpha  value.  Using  our  numbers,  the  Jensen  measure  is  16  -
[6 +  .8(14  -  6)]  =  3.6%. 

Each  measure  has  its  own  appeal.  In  this  instance,  all  three  measures  are  consistent  in 
revealing  that  the  portfolio  outperformed  the  market  benchmark  on  a  risk-adjusted  basis. 
However,  this  need  not  be  the  case.  As  the  next  Concept  Check  illustrates,  the  three 
measures  do  not  necessarily  provide  consistent  assessments  of  relative  performance,  as 
the risk  measures  used  to  adjust  returns  differ  substantially. 

/ I  CONCEPT  2.  Consider  the  following  data  for  a  particular  sample  period: 
CHECK 

Average  return  35%  28% 
Beta  1.2  1.0 
Standard  deviation  42%  30% 

Calculate  the  following  performance  measures  for  portfolio  P  and  the  market:  Sharpe, 
Jensen  (alpha),  Treynor.  The  T-bill  rate  during  the  period  was  6%.  By  which  measures  did 
portfolio  P  outperform  the  market? 

Because  different  risk  adjustment  procedures  can  yield  different  implications  for 
performance  evaluation,  it  is  essential  that  you  choose  the  appropriate  measure  for  the 
task.  For  example,  suppose  you  are  a  pension  fund  manager  who  is  selecting  potential 
portfolio  managers  to  oversee  investment  of  the  fund's  assets.  If  you  envision  hiring  one 
investment  manager  to  manage  all  the  fund's  assets,  then  you  must  be  concerned  with  the 
total  variability  of  investment  performance.  Both  the  systematic  and  firm-specific  risk 
remaining  in  the  portfolio  will  affect  total  risk  because  the  pension  fund  is  not  diversified 
across  managers.  The  manager's  portfolio  will  be  the  entire  portfolio,  with  no  further 
opportunities  for  diversification.  In  this  case,  the  Sharpe  measure  is  the  appropriate  basis 
on which  to  evaluate  the  portfolio  manager.  Because  that  manager  is  in  charge  of  the 
entire  portfolio,  she  must  be  attentive  to  diversification  of  firm-specific  risk  and  should 
be judged  on  her  achievement  of  excess  return  to  total  portfolio  volatility. 

In contrast,  suppose  your  pension  fund  is  large,  and  you  envision  hiring  many 
managers,  giving  each  a  fraction  of  the  total  assets  of  the  plan.  You  hope  that  hiring  a  set 
of managers,  each  with  an  investment  specialty,  will  enhance  returns.  This  means  the 
pension  plan  effectively  ends  up  with  a  portfolio  of  portfolio  managers.  Each  manager 
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TABLE  18.2 

PORTFOLIO 
Portfolio  P  Portfolio  Q  Market 

PERFORMANCE  Beta  .90  1.60  I.O 

Excess  return,  r  -  r,  11%  19%  10% 

Alpha"  2%  3%  0 

Treynor  measure  12.2  119  10 

Alpha  =  Excess  relum  -  (Beta  x  Market  excess  return) 

= <r-  r,)  -  p(rM  -  r,) 

- r  -  [r,  + 8(r�  -  r,)| 

can  pursue  his  or  her  specialty  without  paying  much  attention  to  issues  of  diversification 

because  the  plan  as  a  whole  will  have  diversified  returns  across  the  several  managed 

portfolios.  With  assets  spread  across  many  portfolio  managers,  the  residual  firm-specific 

risks of  each  portfolio  become  irrelevant  because  of  diversification  across  portfolios.  In 

this  case,  only  nondiversifiable  risk  should  matter.  Such  circumstances  call  for  the  use  of 

a beta-based  risk  adjustment,  and  either  the  Treynor  or  Jensen  measure  would  be 

appropriate. 

To  distinguish  between  the  Treynor  and  Jensen  measures,  consider  Table  18.2.  w hich 

details  the  performance  of  two  portfolios,  P  and  Q.  as  well  as  the  market  portfolio. 

Portfolio  P  has  the  lower  alpha,  or  Jensen's  measure,  but  it  also  has  the  lower  beta.  Its 

excess  risk-adjusted  return  per  unit  of systematic  risk  incurred  is  actually  higher  than  that 

of portfolio  Q.  This  is  reflected  in  P's  higher  Treynor  measure. 

If we  were  to  set  a  goal  of  a  portfolio  beta of 0.9  as  an appropriate  level  of  systematic 

risk,  then  portfolio  P  would  be  the  better  choice.  Portfolio  P  offers  an  excess  return  of 

11% with  a  beta  of  0.9.  To  achieve  an  overall  beta  of 0.9  using  portfolio  Q  (which  has  a 

beta  of  1.60),  we  would  need  to  mix the  portfolio  with Treasury'  bills.  Weights  of  7/16  in 

bills  and  9/16  in  portfolio  Q  would  result  in  an  overall  beta  of  0.9,  but  would  reduce 

excess  return  to  9/16  X  19%  =  10  11/16%,  which  is  less  than  portfolio  P's excess  return. 

Figure  18.2  illustrates  these  differences.  Although  Q  has  the  higher  alpha,  the  line 

from  the  origin  to  Q,  which  represents  the  achievable  combinations  of  excess  return  and 

beta,  lies  below  portfolio  P's  line,  meaning  it  offers  less  attractive  opportunities. 

FIGURE  18.2 

TREYNOR  MEASURE. 
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LUCK  OR  LOGIC?  DEBATE  RAGES  ON 

For  just  over  five  years  now,  the  Investment  Dartboard 

column  has  pitted  investment  pros  against  the  forces  of 

chance,  in  the  form  of  darts  heaved  at  the  stock  listings. 

One  aim  has  been  to  provide  a  lighthearted  test  of  the 

"efficient-market  theory." 

The  theory,  hated  on  Wall  Street  but  accepted  by 

many  academics,  states  that  stock-picking  success  is 

basically  a  "random  walk."  or  a  matter  of  luck.  The 

notion  is  that,  since  all  publicly  known  information  is 

instantaneously  factored  into  stock  prices,  an  uninformed 

person�or  a  chimp  throwing  darts�can  do  as  well  as  a 

knowledgeable  professional. 

Theorists  allow  for  a  couple  of  exceptions.  People 

who  possess  nonpublic  "inside  information"  can  beat 

Ihe market,  they  say.  Some  efficient-market  theorists 

also  say  people  who  pick  riskier,  more  volatile  stocks 

can  beat  the  market.  Such  stocks  exaggerate  the  overall 

market's  up  and  down  moves.  In  the  average  year,  most 

stocks  have  more  ups  than  downs,  so  the  odds  are  with 

the  risk-taker.  Another  way  of  looking  at  it  is  that  inves-

tors  demand  to  be  compensated  for  Ihe  extra  risk  of 

holding  a  volatile  stock. 

Five  years  of  Investment  Dartboard  columns  have 

simply  thrown  gasoline  on  the  flames  of  the  debate. 

There's  fuel  for  both  sides  of  the  argument. 

On the  surface,  the  results  clearly  favor  the  profes-

sionals  and  go  against  the  theory.  Since  the  contest 

adopted  its  current  rules  in  1990.  the  pros  have  won 

24 times,  the  dans  17  times.  The  average  six-month  gain 

for  the  pros.  8.4%.  has  been  much  better  than  the  3.3% 

gain  achieved  by  the  darts.  (Those  figures  are  price 

changes  only,  without  dividends.) 

But  Burton  Malkiel,  an  economics  professor  at 

Princeton  University  and  a  leading  exponent  of  the 

efficient-market  theory,  says  there's  less  than  meets  the 

eye  in  the  pros'  apparent  success  in  the  contest. 

According  to  Professor  Malkiel,  the  pros'  favorable 

showing  can  be  explained  by  two  factors.  First,  they  arc 

picking  riskier,  more  volatile,  stocks  than  the  darts  are. 

Second,  they  benefit  from  a  favorable  publicity  effect  on 

the  day  the  article  is  published. 

OVER  "EFFICIENT-MARKET"  THEORY 

With  Professor  Malkiel.  Gilbert  E.  Metcalf.  an  assis-

tant  professor  of  economics  at  Princeton,  recently  wrote 

a paper  analyzing  the  Dartboard  contests  from  1990 

through  1992.  The  professors  found  that  the  pros'  picks 

were  about  40%  more  volatile�and  therefore  riskier� 

than  the  overall  market.  The  dart  stocks  were  only  about 

6%  more  volatile  than  the  market. 

In other  words,  the  pros'  selections  tend  to  move  up 

or  down  14%  lor  every  10%  the  overall  market  moves. 

Once  you  adjust  for  risk,  the  researchers  say.  the  pros' 

margin  shrinks  to  0.4%.  which  is  not  statistically  signifi-

cant. 

But  that's  not  all.  The  researchers  say  the  pros  are 

riding  the  coattails  of  a  strong  "announcement  effect" 

that  causes  the  pros"  picks  to  surge  on  the  day  they 

appear  in  this  newspaper.  Take  away  the  announcement 

effect,  they  say.  and  the  pros'  superiority  vanishes  alto-

gether. 

In the  contest,  the  starling  price  is  the  price  at  4  P.M. 

Eastern  time  the  day  before  the  article  appears.  But 

Messrs.  Metcalf  and  Malkiel  found  that  if  results  were 

measured  from  4  I\M.  on  the  day  the  article  appears,  the 

pros'  average  gain  in  1990-1992  would  have  been 

nearly  a  percentage  point  behind  that  of  the  darts. 

Partisans  of  the  pros  would  reply  that  starting  the 

clock  at  4  P.M.  on  publication  day  would  unfairly  penal-

ize  the  pros.  Their  buy  recommendations  would  have  an 

artificially  high  starting  point,  having  already  been 

pushed  up  by  several  hours  of  column-inspired  trading. 

Also,  the  six-month  contest  period  allows  plenty  of  time 

for  the  pros'  picks  to  come  back  to  earth. 

So,  the  great  debate  remains  unsettled.  Which,  of 

course,  allows  the  fun  to  continue.  Professor  Malkiel. 

incidentally,  was  the  honorary  thrower  of  the  first  dart  in 

the  Investment  Dartboard  column,  back  in  October  1988. 

Source:  John  R.  Dorfman.  "Luck  or  Logic?  Debate  Rages  On 
Over 'Efficient-Market'  Theory,"  The  Wall  Street  Journal, 

November  4,  1993.  Reprinted  by  permission  of  The  Wall  Street 
Journal.  I£1 1993  Dow  Jones  &  Company.  Inc.  All  Rights 
Reserved  Worldwide. 

The  Treynor  measure  tells  us  the  ratio  of  excess  return  earned  per  unit  of  systematic 

risk incurred.  As  our  comparison  of  portfolios  P  and  Q  suggests,  Treynor  would  argue 

that  it  is  appropriate  to  measure  performance  as  excess  return  divided  by  beta  because  we 

would  want  to  standardize  all  portfolios  to  an  appropriate  level  of  systematic  risk  before 

choosing  among  them.  Because  the  ratio  of  excess  return  to  beta  is  the  slope  of  the  line 
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from  the  origin  to  points  P  or  Q  in  Figure  18.2.  the  portfolio  with  the  higher  Treynor 

measure  will  be  the  one  with  the  steeper  line  in  the  figure. 

It is  important  to  use  the  performance  measure  that  fits  the relevant  scenario.  Evaluat-

ing  portfolios  by  different  performance  measures  may  yield  quite  different  results. 

It is  clear  that  we  must  adjust  portfolio  returns  for  risk before  evaluating  performance. 

The  nearby  box  shows  how  important  such  adjustments  can be.  It reports  on the  results  of 

a series  of  investment  "contests"  between  investment  professionals  and  randomly 

chosen  stocks  (the  dartboard  portfolio)  sponsored  by  The  Wall  Street  Journal.  While  the 

professionals  have  tended  to  win  the  contest,  the  box  shows  that  risk-adjustment  nearly 

wipes  out  the  differential. 

^ISK  One  potential  problem  with  risk-adjustment  techniques  is  they  all  assume  that  portfolio 

ADJUSTMENTS risk,  whether  it  is  measured  by  standard  deviation  or  beta,  is  constant  over  the  relevant 

WITH CHANGING  time  period.  This  isn't  necessarily  so.  If  a  manager  attempts  to  increase  portfolio  beta 

PORTFOLIO WHEN  she  thinks  the  market  is  about  to  go  up  and  to  decrease  beta  when  she  is 

COMPOSITION pessimistic,  both  the  standard  deviation  and  the  beta  of  the  portfolio  will  change  over 

time,  by  design.  This  can  wreak  havoc  with  our  performance  measures. 

EXAMPLE  18.1:  RISK  MEASUREMENT  WITH  CHANGING  PORTFOLIO 

COMPOSITION 

Suppose  the  Sharpe  measure  of the passive strategy (investing  in  a market  index  fund) 

is 0.4.  A  portfolio  manager  is  in  search  of  a  better,  active  strategy.  Over  an  initial 

period  of,  say,  52  weeks,  he  executes  a  low-risk  or  defensive  strategy  with  an 

annualized  mean  excess  return of 1% and a standard deviation  of  2%.  This makes  for  a 

Sharpe  measure  of  0.5,  which  beats  the  passive  strategy. 

Over  the  next  period  of  another  52  weeks,  this  manager  finds  that  a  high-risk 

strategy  is  optimal,  with  an annual mean excess return of 9% and standard  deviation  of 

18%. Here  again  the  Sharpe measure is 0.5. Over the two years, our manager  maintains 

a better-than-passive  Sharpe  measure. 

Figure  18.3  shows  a  pattern of (annualized) quarterly  returns  that  is  consistent  w  ith 

our  description  of  the  manager's  strategy over  two years. In the first  four  quarters,  the 

excess  returns  are  -1%,  3%.  -1%,  and 3%, making for  an average of 1  % and standard 

deviation  of  2%.  In  the next four  quarters, the returns are  -97c,  21%.  -9%,  and  27%, 

making  for  an  average  of  9%  and  standard  deviation  of  18%.  Thus,  each  year 

undoubtedly  exhibits  a  Sharpe  measure  of  0.5. 

But if  we  take  the  eight-quarter  sequence  as  a single measurement  period,  not  two 

periods,  and  measure  the  portfolio's  mean and standard deviation  over  that full  period, 

we get  an  average  excess  return of 5% and standard deviation  of  13.42%.  resulting  in a 

Sharpe  measure  of  only  0.37,  apparently  inferior  to the  passive  strategy! 

What  happened?  Sharpe's  measure does not recognize the shift in the mean from  the 

first  four  quarters  to  the next as  a result of a strategy change.  Instead,  the  difference  in 

mean  returns  in  the  two  years  adds to the appearance of  volatility  in  portfolio  returns. 

The  change  in  mean returns  across time periods contributed to  the variability  of  returns 

over  the  sample  period.  But  in this case, variability per  se should not  be  interpreted  as 

volatility  or  riskiness  in  returns.  Part  of the  variability in  returns  is  due  to  intentional 

choices  that  shift  the  expected  or  mean  return.  This  part  should  not  be  ascribed  to 

uncertainty  in  returns.  Unfortunately,  an outside observer  might not  realize  that  policy 

changes  within  the  sample  period  are  the  source  of  some  of  the  return  variability. 
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FIGURE  18.3 
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Therefore,  the  active  strategy  with  shifting  means  appears  riskier  than  it  really  is,  which 
biases  the  estimate  of  the  Sharpe  measure  downward. 

For actively  managed  portfolios,  therefore,  it  is  crucial  to  keep  track  of  portfolio 
composition  and  changes  in  portfolio  mean  return  and  risk.  We  will  see  another 
example  of  this  problem  when  we  talk  about  market  timing. 

In its  pure  form,  market  timing  involves  shifting  funds  between  a  market  index  portfolio 
and  a  safe  asset,  such  as  T-bills  or  a  money  market  fund,  depending  on  whether  the 
market  as  a  whole  is  expected  to  outperform  the  safe  asset.  In  practice,  most  managers  do 
not shift  fully  between  bills  and  the  market.  How  might  we  measure  partial  shifts  into the 
market  when  it  is  expected  to  perform  well? 

To simplify,  suppose  the  investor  holds  only  the  market  index  portfolio  and  T-bills.  If 
the  weight  on  the  market  were  constant,  say  0.6,  then  the  portfolio  beta  would  also  be 
constant,  and  the  portfolio  characteristic  line  would  plot  as  a  straight  line  with  a  slope  0.6, 
as in  Figure  18.4A.  If,  however,  the  investor  could  correctly  time  the  market  and  shift 
funds  into  it  in  periods  when  the  market  does  well,  the  characteristic  line  would  plot  as in 
Figure  18.4B.  The  idea  is  that  if  the  timer  can  predict  bull  and  bear  markets,  more  will  be 
shifted  into  the  market  when  the  market  is  about  to  go  up.  The  portfolio  beta  and  the 
slope  of  the  characteristic  line  will  be  higher  when  rM  is  higher,  resulting  in  the  curved 
line  that  appears  in  18.4B. 

Treynor  and  Mazuy  (1966)  tested  to  see  whether  portfolio  betas  did  in  fact  increase 
prior  to  market  advances,  but  they  found  little  evidence  of  timing  ability.  A  similar  test 
was  implemented  by  Henriksson  (1984).  His  examination  of  market  timing  ability  for 
116 funds  in  1968-1980  found  that,  on  average,  portfolio  betas  actually  fell  slightly 
during  the  market  advances,  although  in  most  cases  the  response  of  portfolio  beta  to  the 
market  was  not  statistically  significant.  Eleven  funds  had  statistically  positive  values  of 
market  timing,  while  eight  had  significantly  negative  values.  Overall,  62%  of  the  funds 
had negative  point  estimates  of  timing  ability. 

18.3  MARKET  TIMING 
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FIGURE  18.4 

CHARACTERISTIC 

LINES.  A,  NO 

MARKET  TIMING, 

BETA IS  CONSTANT. 

B, MARKET  TIMING, 

BETA INCREASES 

WITH  EXPECTED 

MARKET  EXCESS 

RETURN. 

A 

In sum,  empirical  evidence  shows  little  evidence  of  market  timing  ability.  Perhaps  this 

should  be  expected;  given  the  tremendous  values  to  be  reaped  by  a  successful  market 

timer,  it  would  be  surprising  to  uncover  clear-cut  evidence  of  such  skills  in  nearly 

efficient  markets. 

18.4  PERFORMANCE  ATTRIBUTION  PROCEDURES 

Rather  than  focus  on  risk-adjusted  returns,  practitioners  often  want  simply  to  ascertain 

which  decisions  resulted  in  superior  or  inferior  performance.  Superior  investment  per-

formance  depends  on  an  ability  to  be  in  the  "right"  securities  at  the  right  time.  Such 

timing  and  selection  ability  may  be  considered  broadly,  such  as  being  in  equities  as 

opposed  to  fixed-income  securities  when  the  stock  market  is  performing  well.  Or  it  may 

be defined  at  a  more  detailed  level,  such  as  choosing  the  relatively  better-performing 

stocks  within  a  particular  industry. 

Portfolio  managers  constantly  make  both  broad-brush  asset  market  allocation  deci-

sions  as  well  as  more  detailed  sector  and  security  allocation  decisions  within  markets. 

Performance  attribution  studies  attempt  to  decompose  overall  performance  into  discrete 

components  that  may  be  identified  with  a  particular  level  of  the  portfolio  selection 

process. 

Attribution  analysis  starts  from  the broadest  asset  allocation  choices  and  progressively 

focuses  on  ever-finer  details  of  portfolio  choice.  The  difference  between  a  managed 

portfolio's  performance  and  that  of  a  benchmark  portfolio  then  may  be  expressed  as  the 

sum  of  the  contributions  to  performance  of  a  series  of  decisions  made  at  the  various 

levels  of  the  portfolio  construction  process.  For  example,  one  common  attribution  system 
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bogey 

The return  an  invest-

ment manager  is 

compared  to  for  perform-

ance  evaluation. 

decomposes  performance  into  three  components:  (1)  broad  asset  market  allocation 

choices  across  equity,  fixed-income  and  money  markets;  (2)  industry  (sector)  choice 

within each  market;  and  (3)  security  choice  within  each  sector. 

To illustrate  this  method,  consider  the  attribution  results  for  a  hypothetical  portfolio. 

The  portfolio  invests  in  stocks,  bonds,  and  money  market  securities.  An  attribution 

analysis  appears  in  Tables  18.3  through  18.6.  The  portfolio  return  over  the  month  is 

5.34%. 

The  first  step  is  to  establish  a  benchmark  level  of  performance  against  which 

performance  ought  to  be  compared.  This  benchmark  is  called  the  bogey.  It  is  designed  to 

measure  the  returns  the  portfolio  manager  would  earn  if  she  were  to  follow  a  completely 

passive  strategy.  "Passive"  in  this  context  has  two  attributes.  First,  it  means  the 

allocation  of  funds  across  broad  asset  classes  is  set  in  accord  with  a  notion  of  "usual"  or 

neutral  allocation  across  sectors.  This  would  be  considered  a  passive  asset  market 

allocation.  Second,  it  means  that  within  each  asset  class,  the  portfolio  manager  holds  an 

indexed  portfolio  such  as  the  S&P  500  index  for  the  equity  sector.  The  passive  strategy 

used  as  a  performance  benchmark  rules  out  both  asset  allocation  and  security  selection 

decisions.  Any  departure  of  the  manager's  return  from  the  passive  benchmark  must  be 

due  to  either  asset  allocation  bets  (departures  from  the  neutral  allocation  across  markets) 

or security  selection  bets  (departures  from  the  passive  index  within  asset  classes). 

While  we've  already  discussed  in  earlier  chapters  the  justification  for  indexing  within 

sectors,  it  is  worth  briefly  explaining  the  determination  of  the  neutral  allocation  of  funds 

across  the  broad  asset  classes.  Weights  that  are  designated  as  "neutral"  will  depend  on 

the  risk  tolerance  of  the  investor  and  must  be  determined  in  consultation  with  the  client. 

For  example,  risk-tolerant  clients  may  place  a  large  fraction  of  their  portfolio  in  the 

equity  market,  perhaps  directing  the  fund  manager  to  set  neutral  weights  of  75%  equity, 

15% bonds,  and  10%  cash  equivalents.  Any  deviation  from  these  weights  must  be 

justified  by  a  belief  that  one  or  another  market  will  either  over-  or  underperform  its  usual 

risk-return  profile.  In  contrast,  more  risk-averse  clients  may  set  neutral  weights  of 

45%/35%/20%  for  the  three  markets.  Therefore,  their  portfolios  in  normal  circumstances 

will  be  exposed  to  less  risk  than  that  of  the  risk-tolerant  client.  Only  intentional  bets  on 

market  performance  will  result  in  departures  from  this  profile. 

In Table  18.3,  the  neutral  weights  have  been  set  at  60%  equity,  30%  fixed-income,  and 

10% cash  equivalents  (money  market  securities).  The  bogey  portfolio,  comprised  of 

investments  in  each  index  with  the  60/30/10  weights,  returned  3.97%.  The  managed 

portfolio's  measure  of  performance  is  positive  and  equal  to  its  actual  return  less  the 

return  of  the  bogey:  5.34  -  3.97  =  1.37%.  The  next  step  is  to  allocate  the  1.37%  excess 

return  to  the  separate  decisions  that  contributed  to  it. 

TABLE  18.3 

PERFORMANCE  OF 

THE  MANAGED 

PORTFOLIO 

Bogey  Performance  and  Excess  Return 

Component Benchmark  Weight 

Return  of  Index 

during  Month  (%) 

Equity (S&P  500)  -60 

Bonds  (Lehmann  Bros.  Index)  .30 

Cash  (money  market)  .10 

Bogey  =  (.60  x  5.81)  +  (.30  x  1.45)  +  (.10  x  0.48)  ; 

Return  of  managed  portfolio 

- Return  of  bogey  portfolio 

Excess  return  of  managed  portfolio 

5.81 

1.45 

0.48 

5.34% 

3.97 
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TABLE  18.4 

PERFORMANCE 

ATTRIBUTION 

Market 

A. Contribution  ot  Asset  Allocation  to  Performance 

(1) 
Actual 
Weight 
in Market 

(2) 

Benchmark 
Weight 
In Market 

Excess 
Weight 

(4) 
Market Return 
Minus Bogey 

Equity  .70 
Fixed-income  .07 
Cash  .23 

Contribution  of  asset  allocation 

.30 

.10 

.10 

-.23 
.13 

1 84 
-2  52 

-3.49 

<S|  =  (3)  X  (4) 

Contribution  to 
Performance 
(••) 

1840 
57M 

-.4537 

B. Contribution  ot  Selection  to  Total  Performance 

(1) 
Portfolio 
Performance 
(%) 

(2) 
Index 
Performance 

(3) 
Excess 
Performance 
(%) 

(4) 

Porttolio 
Weight 

(5)  =  (3)  X  (4) 

Contribution 

Equity 
Fixed-income 

7.28 
1.89 

5.81 
1.45 

1.47 
0.44 

.70 

.07 

Contribution  ol  selection  within markets 

1.03 

.03 

TABLE  18.5  SECTOR  SELECTION  WITHIN  THE  EQUITY  MARKET 

(1) (2) (Э) (4) (5) (6) =  (3)  X  (5) 
Beginning  of  Month 
Weights  (%) 

Difference Sector 
Sector 
Over/Under 

Sector 
Allocation 

Sector Portfolio S&P 500 in Weights Return Performance* Contribution 

Basic materials 1.96 8.3 -6.34 6.4 0.9 -5.7 
Business  services 7.84 4.1 3.74 6.5 1.0 3.7 
Capital goods 1.87 7.8 -5.93 3.7 -1.8 10.7 
Consumer  cyclical 8.47 12.5 -4.03 8.4 2.9 -117 
Consumer  noncyclical 40.37 20.4 19.97 9.4 3.9 77.9 
Credit sensitive 24.01 21.8 2.21 4.6 0.9 2.0 
Energy 13.53 14.2 -0.67 2.1 -3.4 2.3 
Technology 1.95 10.9 -8.95 -0.1 -5.6 50.1 

Total 129.3 

• S&P  500  performance  net  of  dividends  was  5  5%.  Returns  were  compared  nel  ol  dividends. 

TABLE  18.6 

PORTFOLIO 

ATTRIBUTION: 

SUMMARY 1. Asset  allocation 
2. Selection 

a. Equity  excess  return 
/. Sector  allocation 
li. Security  allocation 

b. Fixed-income  excess  return 

Total  excess  return  ol  portfolio 

Contribution 
(Basis  points) 

129 
_18 

147 X  .70  (portfolio weight) = 

44 X  .07  (portfolio weight) = 
3.1 

137.0 
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ASSET 

ALLOCATION 

DECISIONS 

SECTOR  AND 

SECURITY 

SELECTION 

DECISIONS 

SUMMING  UP 

COMPONENT 

CONTRIBUTIONS 

The managed  portfolio  is  actually  invested  in  the  equity,  fixed-income,  and  money 
markets  with  weights  of  70%,  7%,  and  23%,  respectively.  The  portfolio's  performance 
could  be  due  to  the  departure  of  this  weighting  scheme  from  the  benchmark  60/30/10 
weights  and/or  to  superior  or  inferior  results  within  each  of  the  three  broad  markets. 

To isolate  the  effect  of  the  manager's  asset  allocation  choice,  we  measure  the 
performance  of  a  hypothetical  portfolio  that  would  have  been  invested  in  the  indexes  for 
each  market  with  weights  70/7/23.  This  return  measures  the  effect  of  the  shift  away  from 
the benchmark  60/30/10  weights  without  allowing  for  any  effects  attributable  to  active 
management  of  the  securities  selected  within  each  market. 

Superior  performance  relative  to  the  bogey  is  achieved  by  overweighting  investments 
in markets  that  turn  out  to  perform  better  than  the  bogey  and  by  underweighting  those  in 
poorly  performing  markets.  The  contribution  of  asset  allocation  to  superior  performance 
equals  the  sum  over  all  markets  of  the  excess  weight  in  each  market  times  the  return  of 
the market  index  in  excess  of  the  bogey. 

Table  18.4A  demonstrates  that  asset  allocation  contributed  31  basis  points  to  the 
portfolio's  overall  excess  return  of  137  basis  points.  The  major  factor  contributing  to 
superior  performance  in  this  month  is  the  heavy  weighting  of  the  equity  market  in  a 
month  when  the  equity  market  has  an  excellent  return  of  5.81  %. 

If 0.31  % of  the  excess  performance  can  be  attributed  to  advantageous  asset  allocation 
across  markets,  the  remaining  1.06%  then  must  be  attributable  to  sector  selection  and 
security  selection  within  each  market.  Table  18.4B  details  the  contribution  of  the 
managed  portfolio's  sector  and  security  selection  to  total  performance. 

Panel  В  shows  that  the  equity  component  of  the  managed  portfolio  has  a  return  of 
7.28%  versus  a  return  of  5.81%  for  the  S&P  500.  The  fixed-income  return  is  1.89% 
versus  1.45%  for  the  Lehman  Brothers  Index.  The  superior  performance  in  both  equity 
and  fixed-income  markets  weighted  by  the  portfolio  proportions  invested  in  each  market 
sums  to  the  1.06%  contribution  to  performance  attributable  to  sector  and  security 
selection. 

Table  18.5  documents  the  sources  of  the  equity  market  performance  by  each  sector 
within  the  market.  The  first  three  columns  detail  the  allocation  of  funds  within  the  equity 
market  compared  to  their  representation  in  the  S&P  500.  Column  (4)  shows  the  rate  of 
return  of  each  sector,  and  column  (5)  documents  the  performance  of  each  sector  relative 
to the  return  of  the  S&P  500.  The  contribution  of  each  sector's  allocation  presented  in 
column  (6)  equals  the  product  of  the  difference  in  the  sector  weight  and  the  sector's 
relative  performance. 

Note  that  good  performance  (a  positive  contribution)  derives  from  overweighting 
well-performing  sectors  such  as  consumer  nondurables,  as  well  as  underweighting  poorly 
performing  sectors  such  as  capital  goods.  The  excess  return  of  the  equity  component  of 
the portfolio  attributable  to  sector  allocation  alone  is  1.29%.  As  the  equity  component  of 
the portfolio  outperformed  the  S&P  500  by  1.47%,  we  conclude  that  the  effect  of security 
selection  within  sectors  must  have  contributed  an  additional  1.47  —  1.29  or  0.18%  to  the 
performance  of  the  equity  component  of  the  portfolio. 

A similar  sector  analysis  can  be  applied  to  the  fixed-income  portion  of  the  portfolio, 
but  we  do  not  show  those  results  here. 

In this  particular  month,  all  facets  of  the  portfolio  selection  process  were  successful. 
Table  18.6  details  the  contribution  of  each  aspect  of  performance.  Asset  allocation  across 
the major  security  markets  contributes  31  basis  points.  Sector  and  security  allocation 
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within  those  markets  contributes  106  basis  points,  for  total  excess  portfolio  performance 
of 137  basis  points. 

The  sector  and  security  allocation  of  106  basis  points  can  be  partitioned  further.  Sector 
allocation  within  the  equity  market  results  in  excess  performance  of  129.3  basis  points, 
and  security  selection  within  sectors  contributes  18  basis  points.  (The  total  equity  excess 
performance  of  147  basis  points  is  multiplied  by  the  70%  weight  in  equity  to  obtain 
contribution  to  portfolio  performance.)  Similar  partitioning  could  be  done  for  the  fixed-
income  sector. 

<F I  CONCEPT  3.  a.  Suppose  the  benchmark  weights  had  been  set  at  70%  equity.  25%  fixed-income. 
I CHECK  and  5%  cash  equivalents.  What  then  are  the  contributions  of  the  manager's  asset 

allocation  choices? 
b. Suppose  the  S&P  500  return  had  been  5%.  Recompute  the  contribution  of  the 
manager's  security  selection  choices. 

SUMMARY 

KEY TERMS 

Returns  can  be  measured  as  dollar-  or time-weighted  averages.  In performance  evaluation, 

time-weighted  returns  generally  are  preferred  because  the  manager  does  not  usually  have 

discretion  over  the  net  inflow  or  outflow  of  funds  from  the  portfolio. 

The  appropriate  performance  measure  depends  on the role  of the  portfolio  to be evaluated. 

The  Sharpe  measure  is  most  appropriate  when  the  portfolio  represents  the  entire  invest-

ment  fund.  The  Treynor  measure  or Jensen measure  is  appropriate  when  the  portfolio  is to 

be mixed  with  several  other  assets,  allowing  for  diversification  of  firm-specific  risk 

outside  of  the  portfolio. 

The  shifting  mean  and  variance  of  actively  managed  portfolios  make  it  even  harder  to 

assess  performance.  A  typical  example  is  the  attempt  of  portfolio  managers  to  time  Ihe 

market,  resulting  in  ever-changing  portfolio  betas  and  standard  deviations. 

Common  attribution  procedures  partition  performance  improvements  to  asset  allocation, 

sector  selection,  and  security  selection.  Performance  is assessed  by  calculating  departures 

of portfolio  composition  from  a  benchmark  or  neutral  portfolio. 

bogey,  510 

comparison  universe,  502 

dollar-weighted  rate  of 
return,  499 

Jensen  measure,  504 

Sharpe  measure,  503 

time-weighted  rate  of 

return,  500 

Treynor  measure.  504 

PROBLEM  SETS Questions  1-8  appeared  in  past  CFA  Examinations.  г  ,  , 

1. A  plan  sponsor  with  a  portfolio  manager  who  invests  in  small-capitalization,  high-

growth  stocks  should  have  the  plan  sponsor's  performance  measured  against  which 

one of  the  following? 

a. S&P  500  index. 

b. Wilshire  5000  index. 

c. Dow  Jones  Industrial  Average 

rf. S&P  400  index. 

2.  In  measuring  the  comparative  performance  of different  fund  managers,  the  preferred 

method  of  calculating  rate  of  return  is: 
a. Internal. 
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b. Time  weighted. 

c. Dollar  weighted, 

rf. Income. 

3. Which  one  of  the  following  is  a  valid  benchmark  against  which  a  portfolio's 

performance  can  be  measured  over  a  given  time  period? 

a. The  portfolio's  dollar-weighted  rate  of  return. 

b. The  portfolio's  time-weighted  rate  of  return. 

c. The  portfolio  manager's  "normal"  portfolio, 

rf. The  average  beta  of  the  portfolio. 

4. Assume  you  invested  in  an  asset  for  two  years.  The  first  year  you  earned  a  15% 

return,  and  the  second  year  you  earned  a  negative  10%  return.  What  was  your  annual 

geometric  return? 

a. 1.7%. 

b. 2.5%. 

c. 3.5%. 

rf. 5.0%. 

5. Assume  you  purchased  a  rental  property  for  $50,000  and  sold  it  one  year  later  for 

$55,000  (there  was  no  mortgage  on  the  property).  At  the  time  of  the  sale,  you  paid 

$2,000  in  commissions  and  $600  in  taxes.  If  you  received  $6,000  in  rental  income 

(all  of  it  received  at  the  end  of  the  year),  what  annual  rate  of  return  did  you  earn? 

a. 15.3%. 

b. 15.9%. 

c. 16.8%. 

rf. 17.1%. 

6. A  portfolio  of  stocks  generates  a  �9%  return  in  1990,  a  23%  return  in  1991,  and a 

17% return  in  1992.  The  annualized  return  (geometric  mean)  for  the  entire  period  is: 

a. 7.2%. 

b. 9.4%. 

c. 10.3%. 

rf. None  of  the  above. 

7. A  two-year  investment  of  $2,000  results  in  a  return  of  $150  at  the  end  of  the  first 

year  and  a  return  of  $150  at  the  end  of  the  second  year,  in  addition  to  the  return  of 

the original  investment.  The  internal  rate  of  return  on  the  investment  is: 

a. 6.4%. 

b. 7.5%. 

c. 15.0%. 

rf. None  of  the  above. 

8. In  measuring  the  performance  of  a  portfolio,  the  time-weighted  rate  of  return  is 

superior  to  the  dollar-weighted  rate  of  return  because: 

a. When  the  rate  of  return  varies,  the  time-weighted  return  is  higher. 

b. The  dollar-weighted  return  assumes  all  portfolio  deposits  are  made  on  day  1. 

c. The  dollar-weighted  return  can  only  be  estimated. 
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d. The  time-weighted  return  is  unaffected  by  the  timing  of  portfolio  contributions 

and  withdrawals. 

9. Consider  the  rate  of  return  of  stocks  ABC  and  XYZ. 

Year ГАВС rXYZ 

1 .20 30 
2 .10 .10 
3 14 .18 
4 .05 00 
5 01 -.08 

a. Calculate  the  arithmetic  average  return  on  these  stocks  over  the  sample  period. 
b. Which  stock  has  greater  dispersion  around  the  mean? 

c. Calculate  the  geometric  average  returns  of  each  stock.  What  do  you  conclude? 

10.  XYZ  stock  price  and  dividend  history  are  as  follows: 

Year Beginning  of Year Price Dividend Paid  at  Year-End 

1991 sioo S4 

1992 siio S4 
1993 S90 S4 
1994 S95 S4 

An investor  buys  three  shares  of  XYZ  at  the  beginning  of  1991.  buys  another  two 
shares  at  the  beginning  of  1992,  sells  one  share  at  the  beginning  of  1993,  and  sells 
all four  remaining  shares  at  the  beginning  of  1994. 
a. What  are  the  arithmetic  and  geometric  average  time-weighted  rates  of  return  for 

the investor? 
b. What  is  the  dollar-weighted  rate  of return.  Hint:  Carefully  prepare  a  chart  of  cash 

flows  for  the  four dates  corresponding  to  the turns  of the  year  for  January  1,  1991 
to January  1,  1994.  If your  calculator  cannot  calculate  internal  rate  of  return,  you 
will  have  to  use  trial  and  error. 

11.  Based  on  current  dividend  yields  and  expected  capital  gains,  the  expected  rates  of 
return  on  portfolio  A and В are 0.11 and 0.14.  respectively.  The  beta  of A is  0.S while 
that  of  В  is  1.5.  The  T-bill  rate  is  currently  0.06.  while  the  expected  rate  of  return  of 
the  S&P  500  index  is  0.12.  The  standard  deviation  of  portfolio  A is  0.10  annually, 
while  that  of  В  is  0.31.  and  that  of  the  index  is  .20. 
a. If  you  currently  hold  a  market  index  portfolio,  would  you  choose  to  add  either  of 

these  portfolios  to  your  holdings?  Explain. 
b. If  instead  you  could  invest  only  in  bills  and  one  of  these  portfolios,  which  would 

you choose? 

12.  Evaluate  the  timing  and  selection  abilities  of four  managers  whose  performances  are 
plotted  in  the  following  four  scatter  diagrams. 
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13.  Consider  the  following  information  regarding  the  performance  of  a  money  manager 

in a  recent  month.  The  table  presents  the  actual  return  of  each  sector  of  the 

manager's  portfolio  in  column  (1),  the  fraction  of  the  portfolio  allocated  to  each 

sector  in  column  (2),  the  benchmark  or  neutral  sector  allocations  in  column  (3),  and 

the returns  of  sector  indexes  in  column  (4). 

(1) (2) (3) (4) 
Actual Actual Benchmark Index 
Return Weight Weight Return 

Equity .02 .70 .60 .025  (S&P  500) 

Bonds .01 .20 .30 .012  (Salomon  Brothers  Index) 

Cash .005 .10 .10 .005 

a. What  was  the  manager's  return  in  the  month?  What  was  her  over-  or  underper-

formance? 

b. What  was  the  contribution  of  security  selection  to  relative  performance? 

c. What  was  the  contribution  of  asset  allocation  to  relative  performance?  Confirm 

that  the  sum  of  selection  and  allocation  contributions  equals  her  total  "excess" 

return  relative  to  the  bogey. 

14. Conventional  wisdom  says  one  should  measure  a  manager's  investment  perform-

ance  over  an  entire  market  cycle.  What  arguments  support  this  contention?  What 

arguments  contradict  it? 
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15.  Does  the  use  of  universes  of  managers  with  similar  investment  styles  to  evaluate 
relative  investment  performance  overcome  the  statistical  problems  associated  with 
instability  of  beta  or  total  variability? 

16. During  a  particular  year,  the  T-bill  rate  was  6%.  the  market  return  was  14%.  and  a 
portfolio  manager  with  beta  of  0.5  realized  a  return  of  10%.  Evaluate  the  manager 
based  on  the  portfolio  alpha. 

17.  The  chairman  provides  you  with  the  following  data,  covering  one  year,  concerning 
the  portfolios  of two  of the fund's  equity managers  (firm  ,4 and firm  В i. Although  the 
portfolios  consist  primarily  of  common  stocks,  cash  reserves  are  included  in  the 
calculation  of  both  portfolio  betas  and performance.  By way  of  perspective,  selected 
data  for  the  financial  markets  are  included  in  the  following  table. 

Total Return Beta 

Firm A 24.0% 1.0 

Firm 8 30.0 1.5 

S&P 500 21 0 
Lehman. Kuhn Loeb Total Bond Index 31.0 
91-day Treasury bills 12.0 

a. Calculate  and  compare  the  risk-adjusted  performance  of the  two  firms  relative  to 
each  other  and  to  the  S&P  500. 

b. Explain  two  reasons  the  conclusions  drawn  from  this  calculation  may  be  mis-
leading. 

18.  Carl  Karl,  a  portfolio  manager  for  the Alpine  Tmst  Company,  has  been  responsible 
since  1985  for  the  City  of  Alpine's  Employee  Retirement  Plan,  a  municipal  pension 
fund.  Alpine  is  a growing  community,  and  city services  and  employee  payrolls  have 
expanded  in  each  of  the  past  10  years.  Contributions  to  the  plan  in  fiscal  1990 
exceeded  benefit  payments  by  a  three-to-one  ratio. 

The  plan's  Board  of  Trustees  directed  Karl  five  years  ago  to invest  for  total  return 
over  the  long  term.  However,  as  trustees  of  this  highly  visible  public  fund,  they 
cautioned  him  that  volatile  or  erratic  results  could  cause  them  embarrassment.  They 
also  noted  a  state  statute  that  mandated  that  not  more  than  25%  of  the  plan's  assets 
(at cost)  be  invested  in  common  stocks. 

At the  annual  meeting  of  the  trustees  in  November  1990,  Karl  presented  the 
following  portfolio  and  performance  report  to  the  Board. 

ALPINE  EMPLOYEE  RETIREMENT  PLAN 

At Cost  At  Market 

Asset  Mix  as  of  9/30/90  (Millions)  (Millions) 

Fixed-income  assets: 
Short-term securities 
Long-term bonds  and  mortgages 

Common  stocks 

S 4.5 11.0% 
26.5 64.7 

10 0 24.3 

S41.0 100.0% 

S 4.5 11.4% 
23.5 59.5 
11.5 29 1 

S39.5 100.0% 
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Investment  Performance 

Annual  Rates  of  Return 
for  Periods  Ending  9/30/90 

Total Alpine  Fund: 
Time-weighted 8.2% 5.2% 
Dollar-weighted  (Internal) 7.7% 4.8% 

Assumed  actuarial  return 6.0% 6.0% 
U. S.  Treasury  bills 7.5% 11.3% 
Large  sample  ot  pension  funds 

(average  60%  equities,  40%  fixed  income) 10.1% 14.3% 
Common  stocks—Alpine  Fund 13.3% 14.3% 

Average  portfolio  beta  coefficient 0.90 0.89 
Standard  &  Poor's  500  Stock  Index 13.8% 21.1% 
Fixed-income  securities—Alpine  Fund 6.7% 1.0% 
Salomon  Brothers'  Bond  Index 4.0% -11.4% 

Karl  was  proud  of  his  performance  and  was  chagrined  when  a  trustee  made  the 
following  critical  observations: 
a. "Our  one-year  results  were  terrible,  and  it's  what  you've  done  for  us  lately  that 

counts  most." 
b. "Our  total  fund  performance  was  clearly  inferior  compared  to  the  large  sample 

of other  pension  funds  for  the  last  five  years.  What  else  could  this  reflect  except 
poor  management  judgment?" 

c. "Our  common  stock  performance  was  especially  poor  for  the  five-year  period." 
d. "Why  bother  to  compare  your  returns  to  the  return  from  Treasury  bills  and  the 

actuarial  assumption  rate?  What  your  competition  could  have  earned  for  us  or 
how  we  would  have  fared  if  invested  in  a  passive  index  (which  doesn't  charge  a 
fee)  are  the  only  relevant  measures  of  performance." 

e. "Who  cares  about  time-weighted  return?  If  it  can't  pay  pensions,  what  good  is 
it!" 

Appraise  the  merits  of  each  of  these  statements  and  give  counter  arguments  that  Mr. 
Karl  can  use. 

/ SOLUTIONS  TO  1. 

CONCEPT 

CHECKS 

Time Action Cash  Flow 

0 Buy two  shares. -40 
1 Collect  dividends;  then  sell  one  of  the  shares. 4 +  22 
2 Collect  dividend  on  remaining  share.  Then  sell  it. 2 +  19 

a. Dollar-weighted  return. 

,л  I  26  I  21  ~ 
-40  +  T"—  +  7г—г—=  0 

1 +  r  (1  +  r)2 

r =  .1191  =  11.9 
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b. Time-weighted  return. 
The  rates  of  return  on  the  stock  in  the  two  years  were: 

_ 2  + (22 -  20) 

П -  20  ~U 

гд,  2+  (19-22),.^ 

(/-, +  r2)/2  =  .077,  or  7.7%. 

2. Sharpe:  (7  -  rf)/a 

SP =  (35  -  6)/42  =  .69 

SM =  (28  -  6)/30  =  .733 

Jensen:  r  -  [rf  +  р(гл,  -  rf)] 

olp  =  35  -  [6  +  1.2(28  -  6)]  =  2.6% 

<xM =  0 

Treynor:  (r  -  rf)/$ 

Tp =  (35  -  6)/l  .2 =  24.2 

TM =  (28  -  6)/l.0  =  22 

3. Performance  Attribution 
First  compute  the  new  bogey  performance  as 
(.70  X  5.81)  +  (.25  X  1.45)  +  (.05  X  .48)  =  4.45. 
a. Contribution  of  Asset  Allocation  to  Performance 

(1) (2) (3) W (5) =  (3)  X  (41 
Actual Benchmark Market Return Contribution  to 
Weight Weight Excess Minus Bogey Performance 

Market in Market in Market Weight (%) 

Equity .70 .70 .00 1.36 .00 
Fixed-income .07 .25 -.18 -3.00 .54 
Cash .23 .05 .18 -3.97 -.71 

Contribution of asset  allocation -.17 

Contribution  of  Selection  to  Total  Performance 

(1) (2) (3) (4) (5) =  (3)  X  (4) 

Portfolio Index Excess 
Performance Performance Performance  Portfolio Contribution 

Market (%) (%) (%) Weight 

Equity 7.28 5.00 2.28 .70 1.60 
Fixed-income 1.89 1.45 0 44 .07 .03 

Contribution of selection  within markets 1 63 
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19 
INTERNATIONAL 

DIVERSIFICATION 

AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

� Demonstrate  the  advantages  of  international  diversification. 

� Formulate  hedge  strategies  to  offset  the  currency  risk  involved  in  international 

investments. 

� Decompose  investment  returns  into  contributing  factors  such  as  country,  cur-

rency,  and  stock  selection. 

� Show  why  investments  in  precious  metals  and  real  estate  have  been  useful 

additions  to  traditional  portfolios  in  the  last  two  decades. 

� Assess  the  advantages  and  disadvantages  of  adding  nontraditional  assets  such 

as art  or  rare  coins  to  portfolios  comprised  of  more  traditional  investment 

vehicles. 

Although  we  in  the  United  States  customarily  treat  the  S&P  500  as  the  market  index 

portfolio,  the  practice  is  increasingly  inappropriate.  Equities  represent  less  than  25%  of 

total  U.S.  wealth  and  a  much  smaller  proportion  than  that  of  world  wealth.  In  this 

chapter,  we  look  beyond  domestic  markets  to  survey  issues  of  extended  diversification. 

In one  sense,  international  investing  may  be  viewed  as  no  more  than  a  straightforward 

generalization  of  our  earlier  treatment  of  portfolio  selection  with  a  larger  menu  of  assets 

from  which  to  construct  a  portfolio.  One  faces  similar  issues  of  diversification,  security 

analysis,  security  selection,  and  asset  allocation.  On  the  other  hand,  international  invest-

ments  pose  some  problems  not  encountered  in  domestic  markets.  Among  these  are  the 

presence  of  exchange  rate  risk,  restrictions  on  capital  flows  across  national  boundaries, 

an added  dimension  of  political  risk  and  country-specific  regulations,  and  differing 

accounting  practices  in  different  countries. 

We begin  by  demonstrating  that  international  diversification  can  improve  portfolio 

performance.  Next,  we  examine  exchange  rate  risk,  and  how  such  risk  can  be  mitigated 
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using  foreign  exchange  futures  and forward  contracts.  We  look  at  imestment  strategics 

in an  international  context  and  show how performance  attribution  studies  ma\  be  adapted 

to an  international  setting.  Finally,  in  an appendix,  we  expand  on  the  theme  of  extended 

diversification  by  showing  that  "nontraditional"  asset  groups  such  as  real  estate  and 

precious  metals  can  play  important  roles  in  investor  portfolios. 

19.1  INTERNATIONAL  INVESTMENTS 

To appreciate  the  myopia  of  an  exclusive  investment  focus  on  U.S.  stocks  and  bonds, 

consider  in  Figure  19.1  the components  of world  investahle  wealth.  The  pie  chart  show  s 

the  investable  part  of  world  wealth,  that  is,  the part of  world  wealth  that  is  traded  and  is 

accessible  to  investors.  According  to  these estimates.  U.S.  equity  makes  up  less  than  20'< 

of the  world  portfolio,  while  U.S.  stocks  and  bonds  together  comprise  less  than  35<> of 

the  world  capital  market.  The  figure  excludes  direct  investment  in  durables  and  foreign 

real  estate. 

Figure  19.2  shows  another  view of the relative share  of the U.S.  in the  world  economy. 

Here,  the  breakdown  is  by  gross  domestic  product  rather  than  the  size  of  the  capital 

THE  WORLD 

MARKET 

PORTFOLIO 

world investable 

wealth 

The part of world  wealth 

lhat is traded  and  there-

fore accessible  to 

investors. 

Cash 

$1,780/6.1% 

L. U.S. 

$1,245  / 4.3% 
M. Japan 

$210/0.7% 
N. Europe  and  Other 

$325/1.1% 

FIGURE  19.1 

WEALTH  OF  THE 

WORLD, 1993 

Copyright 1994 Slocks.  Bonds. 
Bills and Inflation 1994  Year-
book1". Ibbotson Associates. 
Chicago (annually updates 
work by Roger G Ibbotson 
and Rex A Singuefield).  Used 
with permission. All  rights 
reserved 

$15,666  /  53.6% 

Government 
F. U.S. 

$4,733/16.3% 
G. Japan 

$1,552/5.3% 
H. Europe  and  Other 

$2,938/10.1% 

Corporate &  Mtsc" 
I. U.S. 

$2,104/7.2% 
J.  Japan 

$1.474  /  5.0% 
K. Europe  and  Other 

$2,826/9.7% 

$11,765/40.3% 

A. U.S.  and  Canada 
$5,621/19.2% 

B. Europe.  Mideast,  Afnca 
$2,498  /  8.6% 

C. Latin  America 
$337/1.2% 

D. Japan 
$2,271  /7.8% 

E. Other  Asia  &  Pacific 
$1.038  / 3.6% 

All values are  in billions of U.S.  dollars 

�Miscellaneous bonds UK'udo 
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FIGURE  19.2 

ESTIMATES  OF  THE 

GROSS  DOMESTIC 

PRODUCT  OF  MAJOR 

ECONOMIES,  1993 

(DATA  IN  BILLIONS 

OF DOLLARS) 

From GIODal  Outlook. March 
1993 

TABLE  19.1 

MAJOR  EQUITY 

MARKETS,  1994 

Percent  of  Global  Equity  Market 

United States 43.2% 

Japan 25.0 

United Kingdom 9.8 

France 3.6 

Germany 3.5 

Canada 2.4 

Switzerland 2.1 

Other 10.5 

Total 100 

Source. Worth.  March 1994. 

market,  but  the  message  is  the  same:  The  United  States  does  not  comprise  the  majority  of 

the  world  economy.  International  diversification  is  worth  exploring. 

This  is  clear  evidence  that  "traditional"  U.S.  assets�stocks,  bonds,  and  bills�are 

but a  small  fraction  of  the  potential  universe  of  investments.  Table  19.1  further  highlights 

the potential  of  international  diversification  per  se,  even  ignoring  diversification  into  real 

assets  such  as  metals  or  real  estate.  The  table  shows  that  U.S.  equities  in  1994  repre-

sented  only  a  43.2%  share  of  some  of  the  world's  major  equity  markets.  If  you  confine  a 

portfolio  exclusively  to  U.S.  asset  classes,  clearly  you  will  pass  up  important  oppor-

tunities  for  diversification. 

INTERNATIONAL From  the  discussion  of  diversification  in  Chapter  6,  you  know  that  adding  to  a  portfolio 

DIVERSIFICATION assets  that  are  not  perfectly  correlated  will  enhance  the  reward-to-volatility  ratio.  Increas-

ing globalization  lets  us  take  advantage  of  foreign  securities  as  a  feasible  way  to  extend 

diversification. 

Canada  S564 

Eastern  Europe  $357 

Middle  East  and  Africa  S437 
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FIGURE  19.3 

INTERNATIONAL 

DIVERSIFICATION. 

Modified  from  В  Solnik.  "Why 
Not Diversity  Internationally 
Rather  Than  Domestically." 
Financial Analysts  Journal. 

July-August  1974 

Risk  (%) 

The  evidence  in  Figure  19.3  is  clear.  The  figure  presents  the  standard  deviation  of 
equally  weighted  portfolios  of  various  sizes  as  a  percent  of  the  average  standard 
deviation  of  a  one-stock  portfolio.  That  is.  a  value  of  20  means  the  diversified  portfolio 
has  only  20%  the  standard  deviation  of  a  typical  stock. 

There  is  a  marked  reduction  in  risk  for  a portfolio  that includes  foreign  as  well  as  U.S. 
stocks,  so  rational  investors  should  invest  across  borders.  Adding  international  to 
national  investments  enhances  the  power  of  portfolio  diversifications. 

Table  19.2  presents  results  from  a  study  of  equity  returns  showing  that  although  the 
correlation  coefficients  between  the  U.S.  stock  index  and  stock  index  portfolios  of  other 
large  industrialized  economies  are  typically  positive,  they  are  much  smaller  than  1.0. 
Most  correlations  are  below  0.5.  In  contrast,  correlation  coefficients  between  diversified 
U.S.  portfolios,  say,  with  40  to  50  securities,  typically  exceed  0.9.  This  imperfect 
correlation  across  national  boundaries  allows  for  the  improvement  in  diversification 
potential  that  shows  up  in  Figure  19.3. 

/ I  CONCEPT  1.  What  would  Figure  19.3  look like  if we allowed  the  possibility  of  diversifying  into  real 

I CHECK  estate  investments  in  addition  to  foreign  equity? 

Figure  19.4  offers  yet  a  different  perspective  on  opportunities  for  international 
diversification.  It  shows  risk-return  opportunities  offered  by  several  asset  classes,  alone 
and  combined  into  portfolios.  (All  returns  here  are  calculated  in  terms  of  U.S.  dollars.) 
The  efficient  frontiers  generated  from  the  full  set  of  assets  including  foreign  stocks  and 
bonds  offer  the  best  possible  risk-return  pairs:  they  are  vastly  superior  to  the  risk-return 
profile  of  U.S.  stocks  alone. 

Evidence  that  investors  are  increasingly  aware  of  the  importance  of  the  international 
sector  shows  up  in  the  international  investments  of  pension  plans.  These  are  summarized 
in Figure  19.5. 

Individuals,  too,  can  now  easily  invest  internationally.  Many  mutual  funds  cater  to  the 
demand  for  international  diversification.  For  example.  Fidelity  offers  funds  with  invest-
ments  concentrated  overseas  generally,  in  Europe,  in  the  Pacific  basin,  and  in  developing 
economies  in  an  emerging  opportunities  fund.  Vanguard,  consistent  with  its  indexing 
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FIGURE  19.4 

THE  MINIMUM 

VARIANCE 

FRONTIER.  THE 

MINIMUM  VARIANCE 

FRONTIER  IS 

CALCULATED 

FROM  THE 

UNCONDITIONAL 

MEANS,  VARIANCES, 

AND COVARIANCES 

OF 17  COUNTRY 

RETURNS.  THE 

RETURNS  ARE  IN 

U.S.  DOLLARS  AND 

ARE FROM  MORGAN 

STANLEY  CAPITAL 

INTERNATIONAL. 

THE  DATA  ARE 

FROM 

1970:2-1989:5  (232 

OBSERVATIONS). 

From Campbell  R  Harvey. 
•The World  Price  ol  Covari-
ance Risk."  Journal  ol  Finance 

46 (March  1991).  pp  111-58. 

Expected 
monthly  return 
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FIGURE  19.5 

PERCENT  OF  ASSETS 

INVESTED  ABROAD 

BY PRIVATE  AND 

PUBLIC  PENSION 

FUNDS. 

From Leslie  Seism.  "Pension 
Funds Venture  Abroad  in 
Search ol  Big  Returns."  The 

Wall Street Journal.  January 
19. 1994. 

philosophy,  offers  separate  index  funds  for  Europe  and  the  Pacific  basin.  In  addition, 

several  firms  sponsor  single  country  mutual  funds. 
There  are  now  mutual  funds  that  specialize  in  the  stock  markets  of  the  so-called 

emerging  economies.  Table  19.3  shows  a  listing  of  several  of  these  funds.  The  nearby 
box  shows  that  investors  are  increasingly  taking  advantage  of  opportunities  to  invest 
internationally. 
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AMERICANS  SNAP  UP  SECURITIES  OVERSEAS  AT  RECORD  PACE 

Pulled  by  booming  overseas  slock  markets  and  pushed 

by low  U.S.  interest  rates.  Americans  are  gobbling  up 

foreign  securities  at  a  record  pace. 

In Ihe  second  quarter  of  this  year.  U.S.  investors 

purchased  a  record  net  $13.2  billion  of  foreign  stocks, 

according  to  the  Securities  Industry  Association,  or  S1A. 

It marked  the  20th  consecutive  quarter  thai  Americans 

have  added  shares  to  iheir  portfolios  in  companies  such 

as British  drug  giant  Glaxo  Holdings  PLC,  Mexican 

telephone  concern  Telefonos  de  Mexico  SA  and  NV 

Royal  Dutch  Petroleum  Co.  During  thai  period.  U.S. 

investors  have  bought  $109  billion  of  foreign  slocks, 

lifting  total  overseas  equity  holdings  to  $210  billion. 

U.S.  investors  also  purchased  $27.3  billion  of  foreign 

bonds  in  the  first  half,  surpassing  the  record  $21.9  billion 

they  bought  in  all  of  1990. 

This  torrid  pace  seems  lo  be  continuing.  "During  the 

last  two  months,  the  amount  of  new  cash  flowing  into 

foreign  [mutual]  funds  has  exceeded  $1  billion  per 

week."  said  Marcus  Grubb,  an  international  equity  strat-

egist  at  Salomon  Brothers  International  here.  "In  addi-

tion,  some  global  funds  have  increased  their  weighting  in 

foreign  assets  to  over  20%." 

Noting  that  U.S.  pension  funds  currently  hold  roughly 

6% to  7%  of  Iheir  total  assets  in  international  stocks  and 

bonds,  Bob  Michaelson,  chief  global  investment  officer 

for  Citibank  Global  Asset  Management  here,  said  that 

"most  are  targeting  10%.  and  some  of  the  most  sophisti-

cated  are  up  to  20%." 

Americans'  non-U.S.  stock  portfolios  have  nearly 

doubled  during  the  past  two  and  a  half  years,  pointed  out 

David  Strongin,  director  of  international  finance  at  the 

SI A in  New  York.  "Americans  are  diversifying  their 

equity  portfolios  at  a  much  faster  pace  than  many  experts 

had  anticipated,"  he  said. 

Accelerating  the  move  into  foreign  securities  is  the 

combination  of  slow  U.S.  growth,  low  U.S.  interest  rates 

and  the  expectation  that  falling  interest  rates  in  Europe 

will  fire  up  stock  and  bond  markets  there.  In  addition, 

Mr.  Strongin  of  the  SIA  said  the  actual  and  planned 

selloff  of  government-owned  industries  in  many  coun-

tries,  relaxation  of  restrictions  on  foreign  investment  and 

rapid  economic  growth  in  the  Third  World  is  "serving  as 

a powerful  attraction  for  U.S.  capital." 

"There  are  numerous  investment  products  in  the 

U.S.:  but  in  the  low-interest  rate  environment,  a  lot  of 

them  have  turned  into  wallflowers."  he  said.  Meanwhile. 

"Americans  are  learning  that  it  isn't  such  an  insular 

world  out  there,  and  that  there  are  opportunities  outside 

our  markets." 

During  the  first  half  of  this  year,  U.S.  investors  pur-

chased  a  net  $21.7  billion  of  foreign  stocks,  nearly  dou-

ble  the  amount  they  bought  in  the  first  six  months  of 

1992  and  67%  of  the  total  they  bought  in  all  of  last  year. 

A little  more  than  half  of  the  $21.7  billion  went  into 

European  stock  markets,  with  British  shares  accounting 

for  $5.2  billion.  Americans'  next-favorite  major  foreign 

market  was  Canada,  followed  by  Japan,  Hong  Kong, 

EXCHANGE  RATE 

RISK 

political  risk 

Possibility of the  expro-

priation of assets, 

changes  in  lax  policy, 

restrictions  on  lhe 

exchange  of  foreign  cur-

rency for  domestic 

currency,  or  other 

changes  in  the  business 

climate  of a  country. 

exchange  rate  risk 

The uncertainty  in  asset 

returns  due  to  move-

ments  in  the  exchange 

rates  between  the  dollar 

and foreign  currencies. 

International  investing  poses  unique  challenges  and  a  variety  of  new  risks  for  U.S. 

investors.  Information  in  foreign  markets  may  be  less  timely  and  more  difficult  to  come 

by.  In  smaller  economies  with  correspondingly  smaller  securities  markets,  there  may  be 

higher  transaction  costs  and  liquidity  problems.  Investment  advisors  need  special  exper-

tise  concerning  political  risk,  by  which  we  mean  the  possibility  of  the  expropriation  of 

assets,  changes  in  tax  policy,  the  institution  of  restrictions  on  the  exchange  of  foreign 

currency  for  domestic  currency,  or  other  changes  in  the  business  climate  of  a  country. 

Beyond  these  risks,  international  investing  entails  exchange  rate  risk.  The  dollar 

return  from  a  foreign  investment  depends  not  only  on  the  returns  in  the  foreign  currency, 

but  also  on  the  exchange  rate  between  the  dollar  and  that  currency. 

EXAMPLE  19.1:  INVESTMENT  IN  THE  U.K. 

Consider  an  investment  in  England  in  risk-free  British  government  bills  paying  107c 

annual  interest  in  British  pounds.  While  these  U.K.  bills  would  be  the  risk-free  asset  to 

a British  investor,  this  is  not  the  case  for  a  U.S.  investor.  Suppose,  for  example,  the 

current  exchange  rate  is  $2  per  pound,  and  the  U.S.  investor  starts  with  $20,000.  That 
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Italy, Spain  and  Germany.  American  investors  also  pur-
chased a  net  $2.3  billion  of  Latin  American  shares  in the 
first half,  including  $980  million  in  Mexico. 

The $1.8  billion  of  Hong  Kong  stocks  they  added  to 
their portfolios  is  astounding,  given  that  the  Hong  Kong 
stock market  is  one-fourteenth  the  size  of  Japan's,  in 
which Americans  invested  a  net  $2.3  billion.  Because  so 
many Hong  Kong  companies  do  business  in  China  and 

have  manufacturing  facilities  there,  the  colony's  stock 

market  is  considered  a  play  on  ihe  mainland's  In-

growing  economy. 

Source: Michael R.  Sesil. "Americans  Sn-ip L'p Sccunlies  (her 
seas At Record Pace."  The  Wall  Siren  Jourr.ul.  Oaober  19. 
1993. Reprinled b> permission of  The  Wall Slreel Journal 
1993 Dow Jones к Company,  Inc.  All Rights Reserved World-
wide. 

THE  GROWING  APPETITE  FOR  FOREIGN  SECURITIES:  U.S.  INVESTORS'  NET  PURCHASES  OF  FOREIGN 

SECURITIES,  IN  BILLIONS  OF  DOLLARS 
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amount  can  be  exchanged  for  £10,000 and invested at a riskless  10%  rate  in the United 

Kingdom  to  provide  £11,000  in  one  year. 

What  happens  if  the  dollar-pound  exchange  rate  varies  over  the  year?  Say  that 

during  the  year,  the  pound  depreciates  relative  to  the  dollar,  so  that  by  year-end  only 

$1.80  is  required  to  purchase  £1.  The  £11,000  can  be  exchanged  at  the  year-end 

exchange  rate  for  only  $19,800  (=  £11,000  x  $1.80/£).  resulting  in  a  loss  of  S200 

relative  to  the  initial  $20,000  investment.  Despite the positive 10%  pound-denominated 

return,  the  dollar-denominated  return  is  a negative  1%. 

We  can  generalize  from  Example  19.1.  The  $20,000  is  exchanged  for  S20.000/£0 

pounds,  where  £0  denotes  the  original  exchange  rate  ($2/£).  The  U.K.  investment  grows 

to  (20,000/£o)[  1  +  r/UK)]  British  pounds,  where  r/UK)  is  the  risk-free  rate  in  the 

United  Kingdom.  The  pound  proceeds  ultimately  are  converted  back  to  dollars  at  the 

subsequent  exchange  rate  £�  for  total  dollar  proceeds  of  20,000(£|/£,))ll  +  r/UK)]. 

The  dollar-denominated  return  on  the  investment  in  British  bills,  therefore,  is 

1 +  r(US)  =  [1  +  r/UK)]£,/£0  <191> 
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TABLE  19.3 

SAMPLING  OF 

EMERGING 

COUNTRY  MUTUAL 

FUNDS,  1994 

Closed-End  Funds 

Fund  Name Symbol Assets  (millions) 

Europe/Middle  East 
First Israel ISL $ 73.6 
Portugal PGF 52.8 
Turkish  Inv. ТКҒ 58.5 

Latin  America 
Argentina AF $ 59.1 
Brazil BZF 222.7 
Brazilian Eqty. BZL 69.6 
Chile CH 180.5 
Emerging  Mexico MEF 105.4 
Latin Amer.  Eqty. LAQ 95.7 
Latin Amer.  Inv. LAM 112.8 
Latin Amer.  Disc. LDF 103.5 
Mexico Equity  &  Income MXF 110.9 

Pacific/Asia 
Asia Pacific APB $143.9 
China CHN 119  9 
First Philippine FPF 133.5 
Greater  China GCH 103.2 
India Growth IGF 62.9 
Indonesia IF 43.1 
Jakarta  Growth JGF 98.9 
Jardine  Fleming  China JFC 114.4 
Korea KF 257.6 
Korean  Inv. KIF 44.5 
Malaysia MF 133.4 
R.O.C.  Taiwan ROC 242.1 
Scudder  New  Asia SAF 127.3 
Taiwan TWN 150.8 
Thai TTF 206.7 
Thai  Capital TC 75.5 

Global 
Emerging  Markets  Tele. ETF $133.6 
Morgan  Stanley  EM MSF 260.5 
Templeton  Emerging EMF 263.1 

Income 
Alliance  World AWG $133.6 
Emerging  Markets  Income EMD 57.9 
Latin Amer.  Dollar LBF 87.8 

Open-End  Funds 

Assets  (millions) 

Fidelity Emerging  Markets $168.10 

G.T. Global  Emerging  Market  A 119.55 

G.T. Latin  Amer.  Growth  A 99.48 

Govett  Emerging  Markets 33.72 
Lexington  Worldwide  EM 37.19 

Merrill Develop  Cap.  Market 142.15 

Mernll Latin  Amer.  A 37.92 

Merrill Latin  Amer.  В 152.70 
Montgomery  Emerging  Mkt. 204.32 

Morgan  Stanley  EM 240.18 

Scudder  Latin  America 101.41 

Templeton  Dev.  Mkts. 419.40 
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CONCEPT 

CHECK 

We  see  in  Equation  19.1  that  the  dollar-denominated  return  for  a U.S.  investor  equals 

the  pound-denominated  return  times  the exchange  rate  "return."  For  a U.S.  investor,  the 

investment  in  the  British  bill  is  a  combination  of  a  safe  investment  in  th.:  United 

Kingdom  and  a  risky  investment  in  the  performance  of the  pound  relative  to  the  dollar. 

Here,  the  pound  fared  poorly,  falling  from a value of S2.00 to only S1.80.  The  loss  on the 

pound  more  than  offsets  the  earnings  on  the  British  bill. 

Figure  19.6  illustrates  this  point.  It  presents  rates of returns  on stock  and  bond  market 

indexes  in  six  countries  for  a three-month  period  in  1990.  The light  boxes  depict  returns 

in local  currencies,  while  the  dark  boxes  depict returns  in  dollars,  adjusting  for  exchange 

rate  movements.  It's  clear  that  exchange  rate  fluctuations  over  this  period  had  large 

effects  on  dollar-denominated  returns. 

2. Calculate  the  rate  of  return in  dollars to a U.S. investor holding  the  British  bill  if  the 

year-end  exchange  rate  is:  (n)  £,  =  S2.00/T; ф)  £,  =  S2.20/£. 

The  investor  in  our  example  could  have  hedged the exchange  rate  risk  using  a  forward 

or futures  contract  in  foreign  exchange.  Recall  that  a  forward  or  futures  contract  on 

foreign  exchange  calls  for  delivery  or  acceptance  of  one  currency  for  another  at  a 

stipulated  exchange  rate.  Here,  the  U.S.  investor  would  agree  to  deliver  pounds  for 

dollars  at  a  fixed  exchange  rate,  thereby  eliminating  the  future  risk  involved  with 

conversion  of  the  pound  investment  back  into  dollars. 

FIGURE  19.6 
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EXAMPLE  19.2:  HEDGING  EXCHANGE  RATE  RISK 

If the  futures  exchange  rate  had  been  F�  =  $  1,93/£  when  the  investment  was  made,  the 

U.S. investor  could  have  assured  a  riskless  dollar-denominated  return  by  locking  in  the 

year-end  exchange  rate  at  $  1,93/£.  In  this  case,  the  riskless  U.S.  return  would  have  been 

6.15 percent. 

[I +  r/UK  )]F0/E0 

= (1.10)  1.93/2.00 

= 1.0615 

Here  are  the  steps  to  take  to  lock  in  the  dollar-denominated  returns.  The  futures 

contract  entered  in  the  second  step  exactly  offsets  the  exchange  rate  risk  incurred  in 

step  1. 

Initial  Transaction  End  of  Year  Proceeds  in  Dollars 

Exchange  $20,000  for  £10.000  and  invest  at 

10% in Ihe  United  Kingdom.  £11,000  x  E, 

Enter  a  contract  to  deliver  £11,000  for  dollars  at the (forward)  exchange  rate  $1.93/£.  £11.000(1.93  -  E,) 

Total £11,000  X  $1.93/£  =  $21,320 

You may  recall  that  the  futures  hedge  in  Example  19.2  is  the  same  type  of  hedging 

strategy  at  the  heart  of  the  spot-futures  parity  relationship  discussed  in  Chapter  17.  In 

both  instances,  futures  markets  are  used  to  eliminate  the  risk  of  holding  another  asset. 

The  U.S.  investor  can  lock  in  a  riskless  dollar-denominated  return  either  by  investing  in 

the  United  Kingdom  and  hedging  exchange  rate  risk  or  by  investing  in  riskless  U.S. 

assets.  Because  the  returns  on  two  riskless  strategies  must  provide  equal  returns,  we 

conclude 

Rearranging 

Fo 1  +  /y(US) 

E0  1  +  r/UK) (19.2) 

interest  rate  parity 

relationship,  or  cov-

ered  interest  arbitrage 

relationship 

The spot-futures 

exchange  rate  relation-

ship that  precludes 

arbitrage  opportunities. 

This  relationship  is  called  the  interest  rate  parity  relationship  or  covered  interest 

arbitrage  relationship. 

Consider  the  intuition  behind  this  result.  If  >y(US)  is  greater  than  /y(UK),  money 

invested  in  the  United  States  will  grow  at  a  faster  rate  than  money  invested  in  the  United 

Kingdom.  If  this  is  so,  why  wouldn't  all  investors  decide  to  invest  their  money  in  the 

United  States?  One  important  reason  is  that  the  dollar  may  be  depreciating  relative  to  the 

pound.  Although  dollar  investments  in  the  United  States  grow  faster  than  pound  invest-

ments  in  the  United  Kingdom,  each  dollar  is  worth  progressively  fewer  pounds  as  time 

passes.  Such  an  effect  will  exactly  offset  the  advantage  of  the  higher  U.S.  interest  rate. 

To complete  the  argument,  we  need  only  determine  how  a  depreciating  dollar  will 

affect  Equation  19.2.  If  the  dollar  is  depreciating,  meaning  that  progressively  more 

dollars  are  required  to  purchase  each  pound,  then  the  forward  exchange  rate  F0  (which 

equals  the  dollars  required  to  purchase  one  pound  for  delivery  in  the  future)  must  exceed 

E0, the  current  exchange  rate. 
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That  is  exactly  what  Equation  19.2  tells  us:  when  iy(US)  exceeds  r,(UK).  Ft]  must 

exceed  EQ.  The  depreciation  of  the  dollar  embodied  in  the  ralio  of  F�  to  £,,  exactly 

compensates  for  the  difference  in interest  rates  available  in  the two  countries.  Of  course, 

the  argument  also  works  in  reverse;  if MUS)  is  less than rr(UK).  then F0  w ill be  less  than 

En. 

EXAMPLE:  19.3:  COVERED  INTEREST  ARBITRAGE 

What  if  the  interest  rate  parity  relationship  were violated?  Suppose  rf  (US)  is  6.15%, 

but the  futures  price  is  $1.90£  instead of  S1.93/£. You could adopt  a  strategy  to  reap 

arbitrage  profits.  In  this  example,  let  £,  denote  the exchange  rate  that  will  prevail  in 

one  year,  E,  is,  of course,  a  random variable from the perspective of today's  investors. 

Action  Initial  Cash  flow  in S  Cash  Flow  in  One  Year  in  S 

1. Borrow  1  UK pound  in  London. 

Repay  in  one  year.  2.00  -£,(1-10) 

2. Convert  the  pound  to  $2 and 

lend in  the  United  States.  -2.00  2.00(1.0615) 

3. Enter  a  contract  to  purchase 

1.10  pounds  at  a  (futures)  price 

of F0  =  $1.90  0  1.10IC,  -  1.90) 

Total 0  S.033 

In step  1,  you  borrow  one  pound in  the United Kingdom  (worth  S2  at  the  current 

exchange  rate)  and after  one year, repay the pound borrowed with  interest.  Because  the 

loan  is  made  in  the  United  Kingdom  at  Ihe U.K. interest rate,  you  would  repay  1.10 

pounds,  which  would  be  worth £,(1.10)  dollars. The U.S. loan in step 2 is made  at  the 

U.S.  interest  rate  of  6.15%.  The  futures  position in  step  3  results  in  receipt  of  1.10 

pounds,  for  which  you  would  first  pay F0  dollars  each  and  then  trade  into  dollars  at 

exchange  rate  £,. 

The  exchange  rate  risk here  is exactly offset  between the  pound obligation  in  step  1 

and the  futures  position  in step 3. The profit from the strategy is,  therefore,  riskless  and 

required  no  net  investment.  This  is  an arbitrage opportunity. 

CHECKPT  3"  What  аГе  the  arbitraSe  strategy  and associated profits  if the initial futures  price is  F0 = 

$I.95/pound? 

Ample  empirical  evidence  bears  out this  theoretical  relationship.  For  example,  on  May 
18, 1994,  the  interest  rate  on U.S.  Treasury  securities  with  maturity  of  one-half  year  was 
4.85%,  while  the  comparable  rate  in the United  Kingdom  was  5.19%.  The  spot  exchange 
rate  was  $1.5095/£.  Substituting  these  values  into  Equation  19,2,  we  find  that  interest 

rate  parity  implies  that  the  forward  exchange  rate  for  delivery  in  one-half  year  should 

have  been  1.5095  X  (1.0485/1.0519)1/2  =  $  1.507! /£. The  actual  forward  rate  was 

$1.5073/£,  which  was  so  close  to  the  parity  value  that  transaction  costs  would  have 

prevented  arbitrageurs  from  profiting  from  the  discrepancy. 

Unfortunately,  such  perfect  exchange  rate  hedging  is  usually  not  so  easy.  In  our 

example,  we  knew  exactly  how  many  pounds  to  sell  in  the  forward  or  futures  market 

because  the  pound-denominated  proceeds  in  the  United  Kingdom  were  riskless.  If  the 

U.K.  investment  had  not  been  in  bills,  but  instead  had  been  in  risky  U.K.  equity,  we 
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would  know  neither  the  ultimate  value  in  pounds  of  our  U.K.  investment  nor  how  many 

pounds  to  sell  forward.  That  is,  the  hedging  opportunity  offered  by  foreign  exchange 

forward  contracts  would  be  imperfect. 

To summarize,  the  generalization  of  Equation  19.1  is  that 

1 +  c(US)  =  [1  +  /-(foreign)]  £,/£0  (19.3) 

where  /(foreign)  is  the  possibly-risky  return  earned  in  the  currency  of  the  foreign 

investment.  You  can  set  up  a  perfect  hedge  only  in  the  special  case  that  /(foreign)  is  itself 

a known  number.  In  that  case,  you  know  you  must  sell  in  the  forward  or  futures  market 

an amount  of  foreign  currency  equal  to  [  1 + /-(foreign)]  for  each  unit  of  that  currency  you 

purchase  today. 

/ I  CONCEPT 4.  How  many  pounds  would  the  investor  in  Example  19.2  need  to  sell  forward  to  hedge 

I CHECK  exchange  rate  risk  if:  (n)  /-(UK)  =  20%,  (b)  /-(UK)  =  30%? 
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INTERNATIONAL 

INVESTING 

European,  Australian, 

Far East  (EAFE)  index 

A widely used  index  of 

non-U.S.  stocks  com-

puted by  Morgan 

Stanley. 

When  we  discussed  investment  strategies  in  the  purely  domestic  context,  we  used  a 

market  index  portfolio  like  the  S&P  500  as  a  benchmark  passive  equity  investment.  This 

suggests  a  world  market  index  might  be  a  useful  starting  point  for  a  passive  international 

strategy. 

One  widely  used  index  of  non-U.S.  stocks  is  the  Europe,  Australia,  Far  East 

(EAFE)  index  computed  by  Morgan  Stanley.  Additional  indexes  of  world  equity 

performance  are  published  by  Capital  International  Indices,  Salomon  Brothers,  First 

Boston,  and  Goldman,  Sachs.  Portfolios  designed  to  mirror  or  even  replicate  the  country, 

currency,  and  company  representation  of  these  indexes  would  be  the  obvious  generaliza-

tion  of  the  purely  domestic  passive  equity  strategy. 

An issue  that  sometimes  arises  in  the  international  context  is  the  appropriateness  of 

market-capitalization  weighting  schemes  in  the  construction  of  international  indexes. 

Capitalization  weighting  is  far  and  away  the  most  common  approach.  However,  some 

argue  that  it  might  not  be  the  best  weighting  scheme  in  an  international  context.  This  is  in 

part  because  different  countries  have  differing  proportions  of  their  corporate  sector 

organized  as  publicly  traded  firms.  For  example,  in  1991,  U.K.  firms  received  a  total 

weighting  of  16.6%  of  the  EAFE  index  in  terms  of  market  value  of  equity,  but  accounted 

for  only  9.9%  of  the  gross  domestic  product  (GDP)  of  the  EAFE  countries.  In  contrast, 

French  firms  represented  5.2%  of  the  market-value  weighted  index  despite  that  fact  that 

France  accounted  for  fully  11.9%  of  EAFE  GDP. 

Some  argue  that  it  is  more  appropriate  to  weight  international  indexes  by  GDP  rather 

than  market  capitalization  because  an  internationally  diversified  portfolio  should  pur-

chase  shares  in  proportion  to  the  broad  asset  base  of  each  country,  and  GDP  might  be  a 

better  measure  of  the  importance  of  a  country  in  the  international  economy  than  the  value 

of its  outstanding  stocks.  Others  have  even  suggested  weights  proportional  to  the  import 

share  of  various  countries.  The  argument  is  that  investors  who  wish  to  hedge  the  price  of 

imported  goods  might  choose  to  hold  securities  in  foreign  firms  in  proportion  to  the 

goods  imported  from  those  countries. 

Table  19.4  uses  data  from  the  second  quarter  of  1991  to  illustrate  the  different 

weightings  that  would  emerge  for  the  EAFE  countries  using  market  capitalization,  GDP, 

and U.S.  import  shares.  The  differing  methodologies  result  in  substantially  different 

weights  for  some  countries.  In  particular.  Japan  had  a  market-value  weight  of  over  50% 
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TABLE  19.4 

WEIGHTING 

SCHEMES  FOR 

EAFE  COUNTRIES 

Country 
Market 
Capitalization 

Gross  Domestic 
Product  (GDP) 

Import 
Share 

Australia 2.7% 2.7% 2.1% 
Austria 0.5 1.6 0.6 
Belgium 1.1 2.0 2.1 
Denmark 0.8 1.3 0.8 
Finland 0.3 1.4 0.6 
France 5.2 11.9 5.9 
Germany 6.3 15.0 12.6 
Hong  Kong 1.8 0.6 4.6 
Italy 24 10.8 58 
Japan 50.9 28.7 41.3 
New Zealand 0.2 0.4 0.5 
Netherlands 2.7 2.8 2.4 
Norway 0.4 1.1 0.9 
Singapore 1.3 0.3 4.5 
Spain 1.9 4.9 1.5 
Sweden 1.7 2.3 2.3 
Switzerland 3.2 23 2.3 
U.K. 16.6 9.9 9.2 

currency  selection 
Asset allocation  in  which 
Ihe investor  chooses 
among investments 
denominated  in  different 
currencies. 

country  selection 
Asset allocation  in  which 
the investor  chooses 
among investments  in 
different countries. 

Source.  Greg  Allen  and  Carol  Allen,  "The  International  Weighting  Puzzle."  Pensions  &  Investments. 

October  14.  1991.  p  46  Copynght  Cram  Communications.  Inc 

despite  that  fact  that  its  GDP  was  only  28.7%  of  the  EAFE  total.  This  disproportionate 
weight  was  due  primarily  to  much  higher  price  earnings  ratios  in  Japan  in  1991 

Active  portfolio  management  in  an  international  context  also  may  be  viewed  as  an 
extension  of  active  domestic  management.  In  principle,  one  would  form  an  efficient 
frontier  from  the  full  menu  of  world  securities  and determine  the  optimal  risky  portfolio. 
In the  context  of  international  investing,  however,  we  more  often  take  a  broader  asset-
allocation  perspective  toward  active  management.  We  focus  mainly  on  potential  sources 
of abnormal  returns:  currency  selection,  country  selection,  stock  selection  within  coun-
tries,  and  cash-bond  selection  within  countries. 

We  can  measure  the  contribution  of  each  of  these  factors  following  a  manner  similar 
to the  performance  attribution  techniques  introduced  in  Chapter  18. 

1. Currency  selection  measures  the  contribution  to  total  portfolio  performance 
attributable  to  exchange  rate  fluctuations  relative  to  the  investor's  benchmark  currency, 
which  we  will  take  to  be the  U.S.  dollar.  We might use a benchmark  like  the  EAFE  index 
to compare  a  portfolio's  currency  selection  for  a  particular  period  to  a  passive 
benchmark.  EAFE  currency  selection  would  be computed  as  the weighted  average  of  the 
currency  appreciation  of  the  currencies  represented  in  the  EAFE  portfolio  using  as 
weights  the  fraction  of  the  EAFE  portfolio  invested  in  each  currency. 

2. Country  selection  measures  the  contribution  to  performance  attributable  to  inves-
ting  in  the  better-performing  stock  markets  of  the  world.  It  can  be  measured  as  the 
weighted  average  of  the  equity  index  returns  of each  country  using  as  weights  the  share 
of the  manager's  portfolio  in  each  country.  We  use  index  returns  to  abstract  from  the 
effect  of  security  selection  within  countries.  To  measure  a  manager's  contribution 
relative  to  a  passive  strategy,  we  might  compare  country  selection  to  the  weighted 
average  across  countries  of  equity  index  returns  using  as  weights  the  share  of  the  EAFE 
portfolio  in  each  country. 

1 Within  one  year,  however,  the  Japanese  stock  market  had  declined  more  than  50Г,  from  the  high 
achieved  only  a  few  years  earlier. 
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TABLE  19.5 

EXAMPLE  OF 

PERFORMANCE 

ATTRIBUTION: 

INTERNATIONAL 

EAFE 
Weight 

Return  on 
Equity  Index 

Currency 
Apprecia-
tion Manager's 

Weight 

Europe 
Australia 
Far East 

.30 

.10 

.60 

10% 
5 

15 

10% 
-10 

30 

.35 

.10 

.55 

Currency  Selection 
EAFE: (.30  X  10%)  +  (.10  X  -10%)  +  (.60  x  30%)  =  20%  appreciation 
Manager:  (.35  x  10%)  +  (.10  x  -10%)  +  (.55  x  30%)  =  19%  appreciation 
Loss  of  1%  relative  to  EAFE. 

Country  Selection 
EAFE: (.30  X  10%)  +  (.10  x  5%)  +  (.60  X  15%)  =  12.5% 
Manager:  (.35  x  10%)  +  (.10  x  5%)  +  (.55  x  15%)  =  12.25% 
Loss  of  .25%  relative  to  EAFE. 

Manager's 
Return 

B% 
7 

18 

Stock  Selection 
(8% -  10%).35  +  (7%  • 

Contnbution  of  1.15%  relative  to  EAFE. 
5%).10  +  (18%  -  15%).55  =  1.15% 

/ I  CONCEPT 

I CHECK 

FACTOR  MODELS 

AND 

INTERNATIONAL 

INVESTING 

3. Stock  selection  ability  may,  as  in  Chapter  18,  be  measured  as  the  weighted 
average  of  equity  returns  in  excess  of  the  equity  index  in  each  country.  Here,  we  would 
use  local  currency  returns  and  use  as  weights  the  investments  in  each  country. 

4. Cash/bond  selection  may  be  measured  as  the  excess  return  derived  from 
weighting  bonds  and  bills  differently  from  some  benchmark  weights. 

Table  19.5  gives  an  example  of  how  to  measure  the  contribution  of  the  decisions  an 
international  portfolio  manager  might  make. 

5. Using  the  data  in  Table  19.5,  compute  the  manager's  country  and  currency  selection  if 
portfolio  weights  had  been  40%  in  Europe,  20%  in  Australia,  and  40%  in  the  Far  East. 

International  investing  presents  a  good  opportunity  to  demonstrate  an  application  of 
multifactor  models  of  security  returns  such  as  those  considered  in  connection  with  the 
arbitrage  pricing  model.  Natural  factors  might  include  the  following: 

1. A  world  stock  index. 

2. A  national  (domestic)  stock  index. 

3. Industrial-sector  indexes. 

4. Currency  movements. 

Solnik  and  de  Freitas  (1988)  use  such  a  framework,  and  Table  19.6  shows  some  of 
their  results  for  several  countries.  The  first  four  columns  of  numbers  present  the  fl-square 
of various  one-factor  regressions.  Recall  that  the  /^-square,  or  R2,  measures  the  percent-
age  of  return  volatility  of  a  company's  stock  that  can  be  explained  by  the  particular  factor 
treated  as  the  independent  or  explanatory  variable.  Solnik  and  de  Freitas  estimate  the 
factor  regressions  for  many  firms  in  a  given  country  and  report  the  average  R-square 
across  the  firms  in  that  country. 

In this  case,  the  table  reveals  that  the  domestic  factor  seems  to  be  the  dominant 
influence  on  stock  returns.  While  the  domestic  index  alone  generates  an  average 
Л-square  of  0.42  across  all  countries,  adding  the  three  additional  factors  (in  the  last 
column  of  the  table)  increases  average  tf-square  only  to  0.46.  This  is  consistent  with  the 
low cross-country  correlation  coefficients  in  Table  19.2. 
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TABLE  19.6 

RELATIVE 

IMPORTANCE  OF 

WORLD, 

INDUSTRIAL, 

CURRENCY,  AND 

DOMESTIC  FACTORS 

IN EXPLAINING 

RETURN  OF  Л 

STOCK 

Average  R-SQR ol  Regression  on  Factors 

Single-Factor  Tests 

Locality World Industrial Currency Domestic All Four  Factors 

Switzerland 0.18 017 0.00 0.38 0 39 
West  Germany 0.08 0.10 0.00 0 41 0 42 
Australia 0.24 0.26 0.01 072 072 
Belgium 0.07 0.08 0.00 0.42 0 43 
Canada 0.27 0.24 0.07 0.45 0 48 
Spain 0.22 0.03 0.00 045 0 45 
United  States 0.26 0.47 0.01 0.35 0.55 
France 0.13 0 08 0.01 0.45 0 60 
United  Kingdom 0.20 0.17 0.01 0.53 0 55 
Hong  Kong 006 0.25 0.17 0.79 081 
Italy 0.05 0.03 0.00 0.35 0 35 
Japan 0.09 0.16 0.01 0.26 0 33 
Norway 0.17 0.28 0.00 0.84 0.85 
Netherlands 0.12 0.07 0.01 0.34 0 31 
Singapore 0.16 0.15 002 032 0.33 
Sweden 0.19 0.06 001 0.42 0 43 
All countries 0.18 0.23 0.01 0.42 0.46 

Moditied  from  Bruno  Solnik,  International  Investments.  -  1968.  Addison-Wesley  Publishing  Co.  Inc.,  Reading.  Massachusetts  Tab  es  2 
and  7. 

FIGURE  19.7 

REGIONAL  INDEXES 

AROUND  THE 

CRASH,  OCTOBER 

14-OCTOBER  26, 

1987. 

From  Richard  Roll.  "The  Inter-
national  Crash  ol  October 
1987,"  Financial  Analysis  Jour-

nal. Sepleirber-October  1988. 

At the  same  time,  there  is  clear  evidence  ol" a world  market  factor  in  results  of  the 
market  crash  of  October  1987  Even  though  we  have  said  equity  returns  across  borders 
show  only  moderate  correlation  a  study by  Richard  Roll  (I988)  shows  negative  October 
1987  equity  index  returns  in  all  23  countries  considered.  Figure  19.7.  reproduced  from 
Roll's  study,  shows  the  values  he  found  for  regional  equity  indexes  during  that  month. 

Value of one  currency  unit 
1.05  -1 

1 -

.95 -

Symbols  positioned 
at market  close 
local time 

• North  America 
+ Ireland,  So.  Africa, UK 
й Large  Europe 
О Small  Europe 
* Asia 

V Australia/New Zealand 

14 16  18 

Tick marks  on October  date, 

20 

4:00 p.m., U.S. eastern  standard  time 
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TABLE  19.7 

EQUITY  RETURNS, 

1960-1980 

Average 
Return 

Standard 
Deviation 
ol Return Beta Alpha 

Australia 12.20 22.80 1.02 1.52 
Austria 10.30 16.90 .01 4.86 
Belgium 10.10 13.80 .45 2.44 
Canada 12.10 17.50 .77 2.75 
Denmark 11.40 24.20 .60 2.91 
France 8.10 21.40 .50 .17 
Germany 10 10 19.90 .45 2.41 
Italy 5.60 27.20 .41 -1.92 
Japan 19.00 31.40 .81 9.49 
Netherlands 10.70 17.80 .90 .65 
Norway 17.40 49.00 -.27 13.39 
Spain 10.40 19.80 .04 4.73 
Sweden 9.70 16.70 .51 1.69 
Switzerland 12.50 22.90 .87 2.66 
United  Kingdom 14.70 33.60 1.47 1.76 
United Stales 10.20 17.70 1.08 -.69 

From  Roger  G  Ibbotson,  Richard  С  Carr,  and  Anthony  w.  Robinson.  "International  Equity  and  Bond  Returns."  Financial 

Analysis Journal,  July-August  1982 

The  obvious  correlation  among  returns  suggests  some  underlying  world  factor  common 
to all  economies.  Roll  found  that  the  beta  of  a  country's  equity  index  on  a  world  index 
(estimated  through  September  1987)  was  the  best  predictor  of  that  index's  response  to  the 
October  1987  crash,  which  lends  further  support  to  the  presence  of  a  world  factor. 

EQUILIBRIUM IN  We  can  use  the  CAPM  or  the  APT  to  predict  expected  rates  of  return  in  an  international 
INTERNATIONAL capital  market  equilibrium,  just  as  we  can  for  domestic  assets.  The  models  need  some 
CAPITAL adaptation  for  international  use,  however. 
MARKETS For  example,  one  might  expect  that  a  world  CAPM  would  result  simply  by  replacing  a 

narrow  domestic  market  portfolio  with  a  broad  world  market  portfolio  and  measuring 
betas  relative  to  the  world  portfolio.  This  approach  was  pursued  in  part  of  a  paper  by 
Ibbotson,  Carr,  and  Robinson  (1982),  who  calculated  betas  of  equity  indexes  of  several 
countries  against  a  world  equity  index.  Their  results  appear  in  Table  19.7.  The  betas  for 
different  countries  show  surprising  variability. 

While  such  a  straightforward  generalization  of  the  simple  CAPM  seems  like  a 
reasonable  first  step,  it  is  subject  to  some  problems: 

1. Taxes,  transaction  costs,  and  capital  barriers  across  countries  make  it  difficult  and 
not always  attractive  for  investors  to  hold  a  world  index  portfolio.  Some  assets  are 
simply  unavailable  to  foreign  investors. 

2. Investors  in  different  countries  view  exchange  rate  risk  from  the  perspective  of 
their  different  domestic  currencies.  Thus,  they  will  not  agree  on  the  risk  charac-
teristics  of  various  securities  and,  therefore,  will  not  derive  identical  efficient 
frontiers. 

3. Investors  in  different  countries  tend  to  consume  different  baskets  of  goods,  either 
because  of  differing  tastes  or  because  of  tariffs,  transportation  costs,  or  taxes.  If 
relative  prices  of  goods  vary  over  time,  the  inflation  risk  perceived  by  investors  in 
different  countries  also  will  differ. 

These  problems  suggest  that  the  simple  CAPM  will  not  work  as  well  in  an  interna-
tional  context  as  it  would  if  all  markets  were  fully  integrated.  Some  evidence  suggests 
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that  assets  that  are  less  accessible  to  foreign  investors  carry  higher  risk  premiums  than  a 

simple  CAPM-would  predict  (Errunza  and  Losq.  1985). 

The  APT  seems  better  designed  for  use in  an international  context  than  the  CAPM,  as 

the  special  risk  factors  that  arise  in  international  investing  can  be  treated  much  like  any-

other  risk  factor.  World  economic  activity  and  currency  movements  might  simply  be 

included  in  a  list  of  factors  already  used  in  a  domestic  APT  model. 

SUMMARY 

• U.S.  assets  are  only  a  small  fraction  of  the  world  wealth  portfolio.  International  capital 
markets  offer  important  opportunities  for  portfolio  diversification  with  enhanced  risk-
return  characteristics. 

• Exchange  rate  risk  imparts  an  extra  source  of  uncertainty  to  investments  denominated  in 
foreign  currencies.  Much  of  that risk can be hedged in foreign  exchange  futures  or forward 
markets,  but  a  perfect  hedge  is  not  feasible  unless  the  foreign  сигтепсу  rate  of  return  is 
known. 

• Several  world  market  indexes  can  form  a basis  for  passive  international  investing.  Active 

international  management  can  be  partitioned  into  currency  selection,  country  selection, 

stock  selection,  and  cash/bond  selection. 

• A  factor  model  applied  to  international  investing  would  include  a  world  factor  as  well  as 
the  usual  domestic  factors.  While some evidence  suggests  domestic  factors  dominate  stock 
returns,  effects  of the  October  1987  crash  demonstrate  existence  of  an  important  interna-
tional  factor. 

KEY TERMS 

PROBLEM SETS 

country  selection,  533 

covered  interest  arbitrage 
relationship,  530 

currency  selection,  533 

European. Australian, Far 
East (EAFE) index.  532 

exchange rate  risk, 526 

interest rate  parity 
relationship,  530 

political risk.  526 

world investable  wealth.  521 

Suppose  a  U.S.  investor  wishes  to  invest  in  a  British  firm  currently  selling  for  £40 

per  share.  The  investor  has  $10,000  to  invest,  and  the  current  exchange  rate  is  S2/£. 

a. How  many  shares  can  the  investor  purchase? 

b. Fill  in  the  table  below  for  rates  of  return  after  one  year  in  each  of  the  nine 

scenarios  (three  possible  prices  per  share  in  pounds  times  three  possible 

exchange  rates.) 

Dollar Denominated Return 
(or Year-End Exchange Rate 

Price per Pound-Denominated  ��  �  �� 
Share <£) Return  (%) SL80№  S2lt  S2.20/E 

£35 
£40 
£45 

c. When  is  the  dollar-denominated  return  equal  to  the  pound-denominated  return? 

2.  If  each  of  the  nine  outcomes  in  question  1  is  equally  likely,  find  the  standard 

deviation  of  both  the  pound-  and  dollar-denominated  rates  ot  return. 
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3. Now  suppose  the  investor  in  question  1  also  sells  forward  £5,000  at  a  forward 

exchange  rate  of  $2.10/£ 

a. Recalculate  the  dollar-denominated  returns  for  each  scenario. 

b. What  happens  to  the  standard  deviation  of  the  dollar-denominated  return?  Com-

pare  it  both  to  its  old  value  and  the  standard  deviation  of  the  pound-denominated 

return. 

4. Calculate  the  contribution  to  total  performance  from  currency,  country,  and  stock 

selection  for  the  manager  in  the  example  below: 

EAFE Return  on Manager's Manager's 
Weight Equity  Index Weight Return 

Europe .30 .20 .9 .35 .18 
Australia .10 .15 1.0 .15 .20 
Far East .60 .25 1.1 .50 .20 

5. If  the  current  exchange  rate  is  $1.75/£,  the  one-year  forward  exchange  rate  is 

$I.85/£,  and  the  interest  rate  on  British  government  bills  is  8%  per  year,  what  risk-

free  dollar-denominated  return  can  be  locked  in  by  investing  in  the  British  bills? 

6. If  you  were  to  invest  $10,000  in  the  British  bills  of  question  5,  how  would  you  lock 

in the  dollar-denominated  return? 

7. Renee  Michaels,  CFA,  plans  to  invest  $1  million  in  U.S.  government  cash  equiva-

lents  for  the  next  90  days.  Michaels'  client  has  authorized  her  to  use  non-U.S. 

government  cash  equivalents,  but  only  if  the  currency  risk  is  hedged  to  U.S.  dollars 

by using  forward  currency  contracts. 

a. Calculate  the  U.S.  dollar  value  of  the  hedged  investment  at  the  end  of  90  days  for 

each of  the  two  cash  equivalents  in  the  table  below.  Show  all  calculations. 

b. Briefly  explain  the  theory  that  best  accounts  for  your  results. 

c. Based  upon  this  theory,  estimate  the  implied  interest  rate  for  a  90-day  U.S. 

government  cash  equivalent. 

Interest  Rates 
90-Day  Cash  Equivalents 

Japanese  government  7.6% 

German  government  8.6% 

Exchange  Rates 

Currency  Units  per  U.S.  Dollar 

Spot 90-Day  Forward 

Japanese  yen  133.05 
German  deutsche  mark  1.5260 

133.47 

1.5348 

8. Suppose  that  the  spot  price  of  the  Swiss  franc  is  currently  40  cents.  The  1-year 

futures  price  is  44  cents.  Is  the  interest  rate  higher  in  the  United  States  or  Switzer-

land? 

9. a.  The  spot  price  of  the  British  pound  is  currently  $  1.50.  If  the  risk-free  interest  rate 

on 1-year  government  bonds  is  10%  in  the  United  States  and  15%  in  the  United 
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Kingdom,  what  must  the  forward  price  of  the  pound  be  for  delis  ery 1  year  from 
now? 

b. How  could  an  investor  make  risk-free  arbitrage  profits  if the  forward  price  were 
higher  than  the  price  you  gave  in  answer  to  (я)?  Give  a  numerical  example. 

10.  Consider  the  following  information: 

'us  =  5% 

Гик = 

E„ =  2.0  dollars  per  pound 

F„ =  1.97  (1-year  deliver)') 

where  the  interest  rates  are  annual  yields  on  U.S.  or  U.K.  bills.  Given  this  informa-
tion: 

a. Where  would  you  lend? 

b. Where  would  you  borrow? 

c. How  could  you  arbitrage? 

11.  John  Irish.  CFA,  is  an  independent  investment  advisor  who  is  assisting  Alfred 
Darwin,  the  head  of  the  Investment  Committee  of  General  Technology  Corporation, 
to establish  a  new  pension  fund.  Darwin  asks  Irish  about  international  equities  and 
whether  the  Investment  Committee  should  consider  them  as  an  additional  asset  for 
the  pension  fund. 

a.  Explain  the  rationale  for  including  international  equities  in  General's  equity 
portfolio.  Identify  and  describe  three  relevant  considerations  in  formulating  your 
answer. 

b. List  three  possible  arguments  against  international  equity  investment  and  briefly 
discuss  the  significance  of  each. 

c. To  illustrate  several  aspects  of  the  performance  of  international  securities  over 
time,  Irish  shows  Darwin  the  accompanying  graph  of  investment  results  experi-

Real returns  (%) 

• Account performance index 
• EAFE Index 

• Non-U.S.Sbonds 
' U.S.  Sbonds 

• S&P  Index 

Annualized historical performance data 
14 years ended Dec. 31.1983 

(percent) 

Variability 
(standard 

40  deviation) 

enced  by  a  U.S.  pension  fund  in the  recent  past.  Compare  the  performance  of  the 

U.S.  dollar  and  non-U.S.  dollar  equity  and  fixed-income  asset  categories  and 

explain  the  significance  of  the  result  of  the  Account  Performance  Index  relative 

to the  results  of  the  four  individual  asset  class  indexes. 
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SOLUTIONS TO  1.  The  graph  would  asymptote  to  a  lower  level,  as  shown  in  the  figure  below,  reflecting  the 

CONCEPT improved  opportunities  for  diversification.  There  still  would  be  a  positive  level  of 

CHECKS nondiversifiable  risk. 

2. 
Risk (%) 

20 

11.7 

'-�s.  stocks  n:;v  ^e
t|'te 

stocks 
International  stocks  added  added 

Number 
ol stocks 

1 10  20  30  40  50 

I +  /-(US)  =  [(1  +  iy(UK)]  X  (£,/£�) 

a. 1  +  /-(US)  =  1.1  X  1.0  =  1.10.  Therefore,  it  US)  =  10%. 

b. 1  +  i(US)  =  1.1  X  1.1  =  1.21.  Therefore,  r(US)  =  21%. 

3. According  to  interest  rate  parity,  Fa  should  be  SI  .93.  As  the  futures  price  is  too  high,  we 

should  reverse  the  arbitrage  strategy  just  considered. 

Action Cash  Flow  Now  (S) Cash  Flow  in  One  Year (S) 

Borrow S2  in the  United  States 2.00 -2.00(1.0615) 

Convert the  borrowed  dollars  to  pounds, 
and lend  in  the  United  Kingdom  at  a  10% 
interest  rate. -2.00 1.10E, 

Enter a  contract  to  sell  1.10  pounds  at  a 
futures  price  of S1.95/£ 0.00 1.10(1.95  -  E,) 

Total 0.00 0.022 

4. You  must  sell  forward  the  number  of  pounds  you  will  end  up  with  at  the  end  of  the  year. 

This  value  cannot  be  known  with  certainty,  however,  unless  the  rate  of  return  of  the 

pound-denominated  investment  is  known. 

a. 10,000  X  1.20  =  12,000  pounds. 

b. 10,000  X  1.30  =  13,000  pounds. 

5. Country  selection: 

(.40  X  10%)  +  (.20  X  5%)  +  (.40  X  15%)  =  11% 

This  is  a  loss  of  .015  (1.5%)  relative  to  the  EAFE  passive  benchmark. 

Currency selection: 

(.40  X  10%)  +  (.20  X  (-10%))  +  (.40  X  30%)  =  14% 

This  is  a  loss  of  6%  relative  to  the  EAFE  benchmark. 
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APPENDIX:  REAL  ESTATE 

Like international  investments,  real  estate  can  play  an 
important  role  in  diversified  portfolios.  Over  the 
period ending  in  1985,  for  example,  real  estate  invest-
ments exhibited  a  risk-return  profile  far  superior  to 
that of the  traditional  stock/bonds/bills  assets  classes. 
As panel  A  of  Table  19  A. 1 shows,  real  estate  (accord-
ing to  appraisal  data)  had  an  average  return  higher 
than that  of  stocks  (as  represented  by  the  S&P  500), 
with a  standard  deviation  of  returns  only  one  quarter 
as large.  (Appraisal  data  are  often  used  instead  of  true 
transaction  prices  in  analysis  of  real  estate  returns 
because  most  real  estate  trades  only  infrequently.) 

However,  these  standard  deviations  understate  the 
volatility  of  real  estate  returns.  There  is  considerable 
evidence  that  appraised  values  respond  sluggishly  to 
movements  in  actual  market  values  (Firstenberg, 
Ross, Zisler,  1988).  Given  that  appraised  values  move 
slowly,  they  result  in  artificially  low  standard  devia-
tions of  returns.  The  scale  of  the  numbers,  though, 
still suggests  attractive  performance,  at  least  through 
the mid-  to  late  1980s. 

Unfortunately,  the  recent  performance  of  real 
estate  has  been  far  less  impressive.  In  fact,  much  of 
the S&L  debacle  can  be  traced  to  falling  real  estate 
values that  led  to  loan  defaults  and  bank  insolvencies. 
Table 19A.2  shows  estimates  of  real  estate  returns  for 
several  periods  ending  in  early  1991.  The  more  recent 
investment  experience  has  been  quite  poor. 

Actual  returns  of  REITs,  which  are  investment 
trusts  that  invest  in  real  estate,  are  an  alternative  to 
appraised  values  for  computing  real  estate  investment 
returns.  REITs  are  publicly  traded,  so  we  can  measure 
their returns  directly  and  thereby  infer  the  market 
valuation  of  the  underlying  real  estate  investments. 
REIT results  in  Table  19A.1  indicate  much  higher 
total return  than  the  appraisal  data,  but  also  much 
higher  volatility,  if  only  slightly  higher  standard  devi-
ation than  for  stocks.  These  data  end  before  the  recent 
slump,  however,  so  they  still  paint  a  too  rosy  picture 
of real  estate  returns. 

Historically,  real  estate  has  provided  outstanding 
diversification  qualities.  Panel  В  of  Table  19A.1 
shows  negative  correlation  of  returns  on  real  estate 
investments  (measured  from  appraisal  data)  with 
those  of  stocks,  bonds,  and  bills,  indicating  enhanced 
opportunity  for  portfolio  risk  reduction.  The  REIT 
data indicate  less  impressive  opportunities  for  diver-

sification,  with a  correlation  between  real  estate  and 
stocks of  0.78.  and  between  real  estate  and  bonds  of 
0.36. Still,  even  these  values  show  the  considerable 
potential of  adding  real  estate  to  a  traditional  portfo-
lio. 

Another view  of  some  attractive  characteristics  of 
real estate  investments  emerges  from  a  study  by 
Ibbotson.  Siegel.  and  Love  (1985).  Index  model 
regressions  for  several asset  classes  over  1959-1984 
show that  U.S.  real  estate  had  a  beta  of  onl\  0.31 
when regressed  on  the  world  market  portfolio  and  an 
annual alpha  (abnormal  risk-adjusted  return)  of 
2.52%. This  indicates  low  risk  and  high  return,  at 
least for  this historical  period.  Regression  of  U.S.  real 
estate returns  on the  U.S.  inflation  rate  yields  a  slope 
coefficient  of  0.80.  confirming  the  effectiveness  of 
real estate  as  an  effective  inflation  hedge.  When  the 
rate of  inflation  rose  faster  than  expected,  so  did  the 
nominal return  on  real  estate  investments. 

PRECIOUS  METALS 

Precious metals  have  been  excellent  investments  in 
the past,  at least  until  the  last  few  years.  Table  19A.3 
from a study by Jaftee  (1989) documents  the  perform-
ance of gold and silver  relative  to  U.S.  equities  in  the 
1971-1987  period.  While  metals  clearly  were  more 
volatile, their  average  returns  also  outran  those  of 
equity.  However,  since  1987,  gold  and  silver  have 
been poor  investments.  The  rates  of  return  on  gold  in 
1988 and 1989  were 3.1%  and  -20.5%,  respectively; 
the returns  for  silver  in  these  two  years  were  -7.4% 
and -23.2%%.  The  return  history  (1975-1992)  of 
gold and  silver  are  shown  in  Figure  19A.1. 

One feature  often  attributed  to  metals  is  an  ability 
to serve  as  an  inflation  hedge.  Jaffee  (1989)  found 
that a  regression  of  gold  returns  on  U.S.  inflation 
produced a  slope coefficient  of 2.95.  indicating  that  a 
1% increase  in  inflation  was  associated  with  an 
increased nominal  return  to  metals  of  almost  3%.  He 
warns,  however,  that  the  relationship  is  quite  noisy, 
meaning the  hedging  value  of  gold  can  be  unreliable. 

An open  issue  concerns  Ihe  best  way  to  invest  in 
metals.  That  is.  should  one  buy  metals,  futures  con-
tracts on melals.  or stock  in  companies  that  mine  and 
refine metals?  Although  there  is  no  single  correct 
answer to  this  question,  each  approach  has  certain 
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TABLE  I9A.1 

PERFORMANCE  OF 

INVESTMENTS  IN 

REAI.  ESTATE 

A. Average  Returns  and  Volatility 
Average 

Index  Return 

FRC Index*  13.87 
REIT Indext  22.26 
S&P 500  9.71 
Government  bonds  7.91 
T-bills  7.51 

Standard  Series 
Deviation  Begins 

4.37  June  1978 
19.71  March  1974 
15.35  March  1969 
11.50  March  1969 

0.82  March  1969 

B. Correlation  Matrix 
FRC Index  REITs  S&P  500  Bonds  Bills 

FRC Index  1  00  -0  14  -0.26  -0.38  0.30 
REIT Index  -0.14  1.00  0.78  0.36  -0.23 
S&P 500  -0  26  0.78  1.00  0  49  -0  43 
Government  bonds  -0.38  0.36  0.49  1.00  -0.09 
T-bills  0.30  -0.23  -0.43  -0.09  1.00 

* The  Frank  Russell  Company  index  of  real  estate  values,  based  on  approximately  1.000  properties 

owned  by  real  estate  funds 

t An  equally  weighted  index  ol  33  REITs  holding  more  than  80%  of  assets  in  real  estate  properties 

From  Paul  M.  Firstsnberg.  Stephen  A.  Ross,  and  Randall  С  Zisler.  "Real  Estate.  The  Whole  Story," 

Journal ol  Portloho  Management.  Spring  1988. 

TABLE  19A.2 

RATES  OF  RETURN 

ON REAL  ESTATE 
Unhappy  Returns 
Total annual  returns  on  real  estate 
investments  based  on  when  the 
investment  was  made,  in  percent 

First quarter  1991 -0.2% 

One  year  ago 0.0 

Two years  ago 2.7 

Three  years  ago 4.1 

Four  years  ago 4.4 

Five years  ago 4.8 

Six years  ago 5.6 

Seven  years  ago 6.5 

Eight  years  ago 7.5 

Nine years  ago 7.6 

Ten years  ago 8.4 

Eleven  years  ago 9.0 

Twelve  years  ago 10.1 

Source. Russell-NCREIF  Property  Index 

From  The  Wall  Street  Journal.  June  10.  1991.  Reprinted  by  permission  of  THE 

WALL STREET  JOURNAL.  ©  1991  Dow  Jones  &  Company,  Inc.  All  Rights 

Reserved  Worldwide. 
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TABLE  19A.3 

PRECIOUS METAL 

RETURNS, 

1971-1987 

Average  Return Standard  Deviation 

(Arithmetic mean) of Annual  Return 

Gold 18.7 27 3 

Silver 18.1 40 t 

Equity (U.S.) 12.7 15.6 

From  Jetlrey  F.  Jallee.  "Gold  and  Gold  Slocks  as  Inveslments  lor  Institutional  Porto-

lios,"  Financial  Analysis  Journal  45  (March-April  1989).  pp  53-59-

FIGURE  19A.1 

GOLD AND  SILVER 

PRICE INDEXES. 

1975=100. 

TABLE  19A.4 

RETURNS  ON 

NONTRADITIONAL 

ASSET CLASSES 

The  Asset  Derby 

Old-master  paintings  were  the  best  performing investment asset  over  the  past  20  years,  a  tally by 

Salomon  Bros,  shows.  But  stocks  were  best  lor  the past  10  years,  and  oil was tops  in 1990. 
Investment  Performance1 

Asset  Category 

Old master  paintings 

Stocks 

Chinese  ceramics 

Gold 

Diamonds 

Stamps 

Bonds 

Oil 

Treasury  bills  (3-month) 

House  prices 

Farmland  (U.S.) 

Silver 

Foreign  exchange 

Consumer  Price  Index 

10 Years 5 Years 

12.3% 

11.6 

11.6 

11.5 

10.5 

10.0 

9.4 

8.9 

8.6 

7.3 

6.3 

5.0 

4.5 

6.3% 

15.8% 

16.0 

8.1 

-2.9 

6.4 

-0.7 

152 

-5.9 

8.8 

4.4 

-1.8 

-93 

3.8 

4.3% 

23.4% 

13.3 

15.1 

1.0 

10.2 

-2.4 

9.7 

8.5 

7.0 

4.6 

1.3 

-48 

5.4 

4.5% 

1 Year 

6.5% 

11.8 

3.6 

-0.7 

0.0 

-7.7 

13.2 

20.7 

7.1 

4.7 

2.1 

-189 

02 

5.0% 

' Compound  annual  return  (including  dividend  or  interest  income,  il  any) lor periods  ended  June  1.  1991 

Source  Salomon  Bros. 

. jouma'  .c  1991  bow  Jones  & 
From  The  Wall  Street  Journal.  June  11.1991.  pC1  Repnnted  by  permission  ol  The  m  i  or� 
Company.  Inc.  All  Rights  Reserved  Worldwide 
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advantages  as  well  as  drawbacks.  Buying  metals  (in 
the form  of  gold  or  silver  coins,  for  example)  offers 
the advantage  of  small-scale  transactions  but  might 
entail  relatively  large  storage  or  insurance  costs. 
Futures  contracts  offer  a low-cost  way  to  bet  on  prices 
of traded  metals  but  require  a  large  minimum  invest-
ment.  Futures  also  allow  no  opportunity  for  tax  timing 
because  of  the  mark-to-market  provision,  and  they 
require  frequent  monitoring  as  contracts  mature  and 
must be  rolled  over.  Finally,  investments  in  stocks  of 
particular  companies  that  mine  or  refine  metals 
involve  issues  of  firm-specific  risk,  quality  of  man-
agement,  and  particular  dividend  policies  that  might 
have  beneficial  or  deleterious  tax  or  cash  flow  impli-
cations  for  the  investor. 

OTHER  NONTRADITIONAL  ASSETS 

Table  19A.4  presents  returns  on  a  wide  range  of 
assets  for  various  periods  ending  in  1990.  We  see 
here  that  over  the  20  years  ending  in  June  1990, 
nontraditional  assets  such  as  coins,  Chinese  ceramics, 

or old  masters  actually  outperformed  stocks,  bonds, 
and  bills.  A  few  words  of  warning  are  warranted, 
however.  First,  these  data  do  not  rank  risk  along  with 
return,  and  investment  risk  in  these  nontraditionals 
can  be  considerable.  In  the  year  between  May  1990 
and  May  1991,  the  best-performing  asset  in  Table 
19A.4,  coins,  turned  in  a  rate  of  return  of  -43%' 
wiping  out  nearly  half  the  gains  of  the  previous  two 
decades.  Similarly,  1991  was  a  very  poor  year  for 
investments  in  works  of  art.  In  addition,  these  assets 
do not  trade  in  liquid  markets.  If  you  try  to  sell  an  old 
master,  for  example,  you  will  need  to  pay  either  an 
auction  fee  or  a  bid-ask  spread  to  an  art  dealer.  These 
costs  of  buying  and  selling  mean  frequent  transac-
tions  can  swiftly  wipe  out  any  capital  appreciation. 
Finally,  these  assets  are  difficult  for  amateurs  to  eval-
uate  in  terms  of  quality  and  can  be  expensive  to  store 
safely  or  to  insure.  While  they  may  have  valid  places 
in well-diversified  portfolios,  they  are  hardly  a  free 
lunch. 

1 This  is  according  to  an  index  complied  by  Numismatic  News  and  reported  in  USA  Today.  May  30,  1991,  p  В1. 
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AFTER  STUDYING  THIS  CHAPTER  YOU  SHOULD  BE  ABLE  TO: 

• Assess  the  value  of  market  timing  ability. 

• Use  the  Treynor-Black  model  of  efficient  security  analysis. 

• Perform  security  analysis  in  multifactor  security  markets. 

So f 
о ar,  we  have  alluded  to  active  portfolio  management  in  only three  contexts:  determin-

ing  the  optimal  risky  portfolio  (Chapter  6.  security  analysis  that  aenerates  input  to  the 
optimization  (Part  IV),  and  fixed-income  portfolio  management  (Part  III).  In this  chapter 
we  go  further  in  applying  portfolio  principles  to  security  analysis. 

Anyone  who  studies  the  principles  of modern  finance  must  wonder  about  what  seems 
iKe a  contradiction  between  equilibrium  analysis—in  particular  the  theorv  of  efficient 

markets—and  the  real-world  environment  where  we  all know  that  profit-seeking  invest-
ment  managers  use  active  strategies  to  exploit  perceived  market  inefficiencies. 

n lf  you  acceP'  'he  efficient  market hypothesis,  there  are  reasons  to  believe  active 
management  can  be  effective,  and we  discuss  these  at  the  outset.  Next,  we  consider  the 
о jectives  of  active  portfolio  management.  We analyze  two  forms  of active  management: 

ar et  timing,  which  is  based  solely  on  macroeconomic  factors,  and  security  selection, 
which  includes  microeconomic  forecasting.  At  the  end  of  the  chapter,  we  show  how 
multitactor  models  are  used  in  active  portfolio  management. 

20.1 THE  LURE  OF  ACTIVE  MANAGEMENT 

How  can  a  theory  of  active  portfolio  management  make  sense  if we accept  the  notion  that 
markets  are  in  equilibrium?  Chapter  8  on market  efficiency  gives  a  thorough  analysis  of 
efficient  market  theory;  here  we  summarize  how  the theory  fits  with  active  management 
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Market  efficiency  prevails  when  many  investors  are  willing  to  depart  from  a  passive 

strategy  of  efficient  diversification,  so  that  they  can  add  mispriced  securities  to  their 

portfolio.  Their  objective  is  to  realize  "abnormal"  returns. 

The  competition  for  such  returns  ensures  that  prices  will  be  near  their  "fair"  values. 

This  means  most  managers  will  not  beat  the  passive  strategy  if  we  take  risk  into  account 

with reward.  Exceptional  managers,  however,  might  beat  the  average  forecasts  that  are 

built  into  market  prices  and  consequently  construct  portfolios  that  will  earn  abnormal 

returns. 

How  can  this  happen?  There  is  economic  logic  behind  the  result,  as  well  as  some 

empirical  evidence  indicating  that  exceptional  portfolio  managers  can  beat  the  average 

forecast.  First,  the  economic  logic.  We  must  assume  that  if  no  analyst  can  beat  the 

passive  strategy,  investors  will  be  smart  enough  not  to  pay  for  expensive  analysis;  they 

will  adopt  less-expensive  passive  strategies.  In  that  case,  funds  under  active  management 

will  dry  up,  and  prices  will  no  longer  reflect  sophisticated  forecasts.  The  resulting  profit 

opportunities  will  lure  back  active  managers  who  once  again  will  become  successful.' 

The  critical  assumption  here  is  that  investors  make  wise  decisions  on  how  to  manage 

their  money.  Direct  evidence  on  that  has  yet  to  be  produced. 

As for  empirical  evidence,  consider  the  following:  (1)  some  portfolio  managers 

experience  streaks  of  abnormal  returns  that  are  hard  to  label  as  lucky  outcomes.  (2)  the 

"noise"  in  realized  rates  of  return  is  enough  that  we  cannot  reject  outright  the  hypothesis 

that  some  investment  managers  can  beat  the  passive  strategy  by  a  statistically  small,  yet 

economically  significant,  margin,  and  (3)  some  anomalies  in  realized  returns�such  as 

the  turn  of  the  year  effects�have  been  sufficiently  persistent  to  suggest  that  managers 

who  identified  them,  and  acted  on  them  in  a  timely  fashion,  could  have  beaten  the  passive 

strategy  over  prolonged  periods. 

These  observations  are  enough  to  convince  us  that  there  is  a  role  for  active  portfolio 

management.  Active  management  offers  an  inevitable  lure,  even  if  investors  agree  that 

security  markets  are  nearly  efficient. 

At the  extreme,  suppose  capital  markets  are  perfectly  efficient,  an  easily  accessible 

market  index  portfolio  is  available,  and  this  portfolio  is  the  efficient  risky  portfolio.  In 

this  case,  security  selection  would  be  futile.  You  would  do  best  following  a  passive 

strategy  of  allocating  funds  to  a  money  market  fund  (the  safe  asset)  and  the  market  index 

portfolio.  Under  these  simplifying  assumptions,  the  optimal  investment  strategy  seems  to 

require  no  effort  or  know-how. 

But this  is  too  hasty  a  conclusion.  To  allocate  investment  funds  to  the  risk-free  and 

risky portfolios  requires  some  analysis.  You  need  to  decide  the  fraction,  y,  to  be  invested 

in the  risky  market  portfolio,  M,  so  you  must  know  the  reward  to  variability  ratio 

_ E(rM)  -  r, 
M

 ~  rr 

where  E(rM)  -  r,  is  the  risk  premium  on  M  and  the  variance  of  M.  To  make  a  rational 

allocation  of  funds  requires  an  estimate  of  crM  and  E(rM),  so  even  a  passive  investor 

needs  to  do  some  forecasting. 

Forecasting  E(rM)  and  uM  is  complicated  further  because  security  classes  are  affected 

by different  environment  factors.  Long-term  bond  returns,  for  example,  are  driven 

largely  by  changes  in  the  term  structure  of  interest  rates,  while  returns  on  equity  depend 

on changes  in  the  broader  economic  environment,  including  macroeconomic  factors 

1 This  point  is  worked  out  fully  in  Sanford  J.  Grossman  and  Joseph  E.  Stiglitz,  "On  Ihe  Impossibility  of 

Inlormutionally  Efficient  Markels."/t/nericaii  Economic  Review  70  (June  1980),  pp  393-408. 
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besides  interest  rates.  Once  you  begin  considering  how  economic  conditions  influence 
separate  sorts  of  investments,  you  might  as  well  use  a  sophisticated  asset  allocation 
program  to  determine  the  proper  mix  for  the portfolio.  It is  easy  to  see  how  investors  Bet 
lured  away  from  a  purely  passive  strategy. 

Even  the  definition  of  a  "pure"  passive  strategy  is  not  very  clear-cut.  as  simple 
strategies  involving  only  the  market  index  portfolio  and risk-free  assets  now  seem  to  call 
for  market  analysis.  Our  strict  definition  of a pure passive  strategy  is  one that  invests  only 
in index  funds  and  weights  those  funds  by  fixed  proportions'  that  do  not  change  in 
response  to  market  conditions.  A  portfolio  strategy  that  always  places  60r,  in  a  stock-
market  index  fund,  30%  in  a  bond  index  fund,  and  10%  in  a  money-market  fund, 
regardless  of  what  happens  in  the  market,  is  a  pure  passive  strategy. 

Active  management  is  attractive  because  the potential  profit  is enormous,  even  though 
competition  among  managers  is  bound  to  drive  market  prices  to  near-efficient  levels.  For 
prices  to  remain  efficient  to  some  degree,  decent  profits  to  diligent  analysts  must  be  the 
rule  rather  than  the  exception,  although  large  profits  may be  difficult  to earn.  Absence  of 
profits  would  drive  people  out  of  the  investment  management  industry,  resulting  in  prices 
moving  away  from  informationally  efficient  levels. 

20.2  OBJECTIVES  OF  ACTIVE  PORTFOLIOS 

What  does  an  investor  expect  from  a  professional  portfolio  manager,  and  how  do  these 
expectations  affect  the  manager's  response?  If  all clients  were  risk  neutral  (indifferent  to 
risk),  the  answer  would  be  straightforward:  The  investment  manager  should  construct  a 
portfolio  with  the  highest  possible  expected  rate  of  return,  and  the  manager  should  then 
be judged  by  the  realized  average  rate  of  return. 

When  the  client  is  risk  averse,  the  answer  is  more  difficult.  Lacking  standards  to 
proceed  by,  the  manager  would  have  lo  consult  with  each  client  before  making  any 
portfolio  decision  in  order  to  ascertain  that  the  prospective  reward  (average  return) 
matched  the  client's  attitude  toward  risk.  Massive,  continuous  client  input  would  be 
needed,  and  the  economic  value  of  professional  management  would  be  questionable. 

Fortunately,  the  theory  of  mean-variance  efficiency  allows  us  to  separate  the  "product 
decision,"  which  is  how  to  construct  a  mean-variance  efficient  risky  portfolio,  from  the 
"consumption  decision,"  which  describes  the  investor's  allocation  of  funds  between  the 
efficient  risky  portfolio  and  the  safe  asset.  You  have  learned  already  that  construction  of 
the  optimal  risky  portfolio  is  purely  a  technical  problem  and  that  there  is  a single  optimal 
risky  portfolio  appropriate  for  all  investors.  Investors  differ  only  in  how  they  apportion 
investment  between  that  risky  portfolio  and  the  safe  asset. 

The  theory  of  efficient  frontiers  is  not  without  practitioner  adherents.  See  the  accom-
panying  box,  which  presents  an  advertisement  by  J.P.  Morgan  Investment. 

The  mean-variance  theory  also  speaks  to  performance  in  offering  a  criterion  for 
judging  managers  on  their  choice  of  risky  portfolios.  In Chapter  6.  we  established  that  the 
optimal  risky  portfolio  is  the  one  that  maximizes  the  reward-to-variability  ratio,  that  is, 
the  expected  excess  return  divided  by  the  standard  deviation.  A  manager  who  maximizes 
this  ratio  will  satisfy  all  clients  regardless  of  risk  aversion. 

Clients  can  evaluate  managers  using  statistical  methods  to  draw  inferences  from 
realized  rates  of  return  about  prospective,  or  ex  ante,  reward-to-variability  ratios.  The 
Sharpe  measure,  as  this  ratio  is  called,  is  now an acceptable  way  to  track  performance  of 
professionally  managed  portfolios 

о _  EQ>  -  rf 
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How J. R Morgan Investment 
sponsors in international 

International  fixed  income  se-
curities  account  for  nearly  half 
the world's  $5.4 trillion  bond 
market—and  offer  plan sponsors 
increasingly  attractive  opportu-
nities.  J.P. Morgan Investment, 
the leader  in this  field,  manages 
more  than  $3 billion of interna-
tional  fixed income  securities. 
We believe  you should  consider 
including  international  bonds 
in your  pension  portfolio. 

Estimated  market  value  $5  •!  trillion 
(publicly  issued  sec  unties) 

n л J  P Mown  lmc-Mm.ni 
tafitfhuAMhoni (.  B.rd  I 
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The  most  able  manager  will  be  the  one  who  consistently  obtains  the  highest  Sharpe 

measure,  implying  that  the  manager  has  real  forecasting  ability.  A  client's  judgment  of  a 

manager's  ability  will  affect  the  fraction  of  investment  funds  allocated  to  this  manager; 

the client  can  invest  the  remainder  with  competing  managers  and  in  a  safe  fund. 

If managers'  Sharpe  measures  were  reasonably  constant  over  time,  and  clients  could 

reliably  estimate  them,  allocating  funds  to  managers  would  be  an  easy  decision. 

20.3  MARKET  TIMING 

market  timing 

Asset  allocation  in  which 

the investment  in  the 

market  is  increased  if 

one  forecasts  that  the 

market  will outperform 

T-bills. 

CONCEPT 

CHECK 

Consider  the  results  of  two  different  investment  strategies: 

1. Investor  X  who  put  $1,000  in  30-day  commercial  paper  on  January  1,  1927,  and 

rolled  over  all  proceeds  into  30-day  paper  (or  into  30-day  T-bills  after  they  were 

introduced)  would  have  ended  on  December  31,  1978,  52  years  later,  with  $3,600. 

2. Investor  Y  who  put  $1,000  in  the  NYSE  index  on  January  1,  1927,  and  reinvested 

all dividends  in  that  portfolio,  would  have  ended  on  December  31,  1978,  with 

$67,500. 

Suppose  we  define  perfect  market  timing  as  the  ability  to  tell  (with  certainty)  at  the 

beginning  of  each  month  whether  the  NYSE  will  outperform  30-day  commercial  paper. 

The  perfect  market  timer  would  shift  all  funds  at  the  beginning  of  each  month  into  either 

cash  equivalents  (30-day  paper)  or  equities  (the  NYSE  portfolio),  whichever  is  predicted 

to do  better.  Beginning  with  $1,000  on  the  same  date,  how  would  the  perfect  timer  have 

ended  up  52  years  later? 

This  is  how  Professor  Robert  Merton  began  a  seminar  with  finance  professors  several 

years  ago.  The  boldest  guess  of  the  responses  was  a  few  million  dollars.  The  actual  result: 

$5.36  billion. 

1. What  are  the  monthly  and  annually  compounded  rates  of  return  for  the  X,  Y.  and 

perfect-timing  strategies  over  the  period  1927-1978? 

These  results  have  some  lessons  for  us.  The  first  has  to  do  with  the  power  of 

compounding.  Its  effect  is  particularly  important  as  more  and  more  of  the  funds  under 

management  represent  pension  savings.  The  horizons  of  pension  investments  may  not  be 

as long  as  52  years,  but  they  are  measured  in  decades,  making  compounding  a  significant 

factor. 

The  second  is  a  huge  difference  between  the  end  value  of  the  all-safe  asset  strategy 

($3,600)  and  of  the  all-equity  strategy  ($67,500).  Why  would  anyone  invest  in  safe  assets 

given  this  historical  record?  If  you  have  absorbed  all  the  lessons  of  this  book,  you  know 

the  reason:  risk.  The  averages  of  the  annualized  monthly  rates  of  return  and  the  standard 

deviations  on  the  all-bills  and  all-equity  strategies  are 

Arithmetic  Mean  Standard  Deviation 

Bills 2.55  2.10 

Equities  10.70  22.14 

The  significantly  higher  standard  deviation  of  the  rate  of  return  on  the  equity  portfolio 

is commensurate  with  its  significantly  higher  average  return.  The  higher  average  return 

reflects  ihe  risk  premium. 

Is the  return  premium  on  the  perfect-timing  strategy  a  risk  premium?  Because  the 

perfect  timer  never  does  worse  than  either  bills  or  the  market,  the  extra  return  cannot  be 
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compensation  for  the  possibility  of  poor  returns;  instead  it  is  attributable  to  superior 

analysis.  The  value  of  superior  information  is  reflected  in the  tremendous  ending  value  of 

the  portfolio.  This  value  does  not  reflect  compensation  for  risk. 

The  monthly  results  for  the  all-equity  and  the  perfect-timing  portfolios  are 

Portfolio: 
Monthly  Statistics 

(1) 
All Equity 

(2) 
Perfect Timer Who 
Does Not Charge 

(3) 
Perfect  Timer Who 
Imposes  a  Fair  Charge 

Average  rate  of return .85 2.58 .55 
Average  excess  return .64 2.37 .34 

Standard  deviation 5.89 3.82 3.55 
Highest  return 38.55 38.55 30.14 

Lowest  return -29.12 .06 -7.06 
Coefficient  of skewness .42 4.28 2.84 

Ignore  for  the  moment  column  3.  The  first  two  rows  of  results  are  self-explanatory. 

The  third  line,  "standard  deviation,"  requires  some  discussion.  The  standard  deviation 

of  the  rate  of  return  earned  by  the  perfect  market  timer  (who  does  not  charge)  was  3.82<r. 

far  higher  than  the  volatility  of  T-bills.  This  does  not  imply  that  perfect  timing  is  a riskier 

strategy  than  bills.  Here,  standard  deviation  is  a  misleading  measure  of  risk. 

To  see  why,  consider  how  you  might  choose  between  two  hypothetical  strategies. 

Strategy  I  offers  a  sure  rate  of  return  of  5%;  strategy  2  offers  an uncertain  return  that  is 

given  by  5%  plus  a  random  number  that  is  zero  with  a  probability  of  0.5  and  5c/c  with  a 

probability  of  0.5.  The  results  for  each  stragtegy  are 

Strategy 1  (%) Strategy 2  (%) 

Expected return 5 7.5 
Standard deviation 0 2.5 
Highest return 5 10 
Lowest return 5 5 

Clearly,  strategy  2  dominates  strategy  1,  as its  rate  of  return  is  al least  equal  to  that  of 

strategy  1  and  sometimes  greater.  No  matter  how  risk  averse  you  are,  you  will  always 

prefer  strategy  2  to  strategy  1,  even though  strategy  2  has a significant  standard  deviation. 

Compared  to  strategy  1,  strategy  2  provides  "only good  surprises,  so  the  standard 

deviation  in  this  case  cannot  be  a  measure  of  risk. 

You  can  look  at  these  strategies  as  analogous  to  the  case  of the  perfect  timer  compared 

with  an  all-equity  or  all-bills  strategy.  In  every  period,  the  perfect  timer  obtains  at  least  as 

good  a  return,  in  some  cases  better.  Therefore,  the  timer's  standard  deviation  is  a 

misleading  measure  of  risk  when  you  compare  perfect  timing  to  an  all-equity  or  all-bills 

strategy. 

Returning  to  the  empirical  results,  you  can  see  that  the  highest  rate  of  return  is 

identical  for  the  all-equity  and  the  timing-no  charge  strategies,  while  the  lowest  rate  of 

return  is  positive  for  the  same  perfect  timer  and  disastrous  for  the  all-equity  portfolio. 

Another  reflection  of  this  is  seen  in  the  coefficient  of  skewness.  which  measures  the 

asymmetry  of  the  distribution  of  returns.  Because  the  equity  portfolio  is  almost  (but  not 

exactly)  normally  distributed,  its  coefficient  of skewness  is  very  low  at  0.42.  In  contrast, 

the  perfect-timing  strategy  effectively  eliminates  the  negative  tail  of  the  distribution  of 

portfolio  returns  (the  part  below  the  risk-free  rate).  Its  returns  are  "skewed  to  the  right," 

and  its  coefficient  of  skewness  is  quite  large,  4.28. 
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The  third  column  is  perhaps  the  most  interesting  of  the  three.  If  you  were  a  perfect 
timer,  you  would  charge  clients  for  your  valuable  service  (saintly  benevolence  not  being 
one  of  your  other-worldly  characteristics).  Subtracting  a  fair  fee  from  the  monthly  rate  of 
return  of  the  timer's  portfolio  makes  the  average  rate  of  return  lower  than  that  of  the 
passive,  all-equity  strategy. 

Yet  because  the  fee  is  set  to  be  fair,  the  two  portfolios  (the  all-equity  and  the  market-
timing-with-fee  portfolios)  must  be  equally  attractive  after  risk  adjustment.  Here  again, 
the standard  deviation  of  the  market  timing  strategy  (with  fee)  is  of  no  help  in  adjusting 
for  risk  because  the  coefficient  of  skewness  remains  high,  2.84.  In  other  words,  standard 
mean-variance  analysis  presents  complications  when  we  use  it  for  valuing  market  timing. 
We need  an  alternative  approach. 

VALUING The  key  to  analyzing  the  pattern  of  returns  of  a  perfect  market  timer  is  to  compare  the 
MARKET  TIMING  returns  of  a  perfect  foresight  investor  with  those  of  another  investor  who  holds  a  call 
AS AN OPTION  option  on  the  equity  portfolio.  Investing  100%  in  bills  plus  holding  a  call  option  on  the 

equity  portfolio  will  yield  returns  identical  to  those  of  the  portfolio  of  the  perfect  timer 
who  invests  100%  in  either  the  safe  asset  or  the  equity  portfolio,  whichever  will  yield  the 
higher  return.  The  perfect  timer's  return  is  shown  in  Figure  20.1.  The  rate  of  return  is 
bounded  from  below  by  the  risk-free  rate,  rf. 

To see  how  the  value  of  information  can  be  treated  as  an  option,  suppose  the  market 
index  currently  is  at  SQ,  and  a  call  option  on  the  index  has  exercise  price  of  X  = 

S0  (1  +  rf).  If  the  market  outperforms  bills  over  the  coming  period,  ST  will  exceed  X\  it 
will  be  less  than  Л"  otherwise.  Now  look  at  the  payoff  to  a  portfolio  consisting  of  this 
option  and  S0  dollars  invested  in  bills. 

Payoff  to  Portfolio 

Outcome: S7s  X ST> X 

Bills S„( 1 +  r,) S„(1 +  r,) 

Option 0 Sr-  X 

Total So(1 +  </) ST 

The  portfolio  pays  the  risk-free  return  when  the  market  is  bearish  (that  is,  the  market 
return  is  less  than  the  risk-free  rate)  and  pays  the  market  return  when  the  market  is  bullish 

FIGURE  20.1 

RATE  OF  RETURN 

OF  A  PERFECT 

MARKET  TIMER. 

Rate  of  return 
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and  beats  bills.  This  represents  perfect  market  timing.  Consequently.  the  \alue  of  perfect 
timing  ability  is  equivalentto  the  value  of the call option,  for  a call enables  the  investor  to 
earn  the  market  return  only  when  it  exceeds  rr 

This  insight  let  Robert  Merton  (1981)  value  timing  ability  according  to  the  theory  of 
option  valuation;  it  also  allows  calculation  of a fair charge for  tinting,  which  is  subtracted 
in column  3. 

THE VALUE  OF 

IMPERFECT 

FORECASTING 

CONCEPT 

CHECK 

But  managers  are  not  perfect  forecasters.  While managers  who  are  right  most  of the  time 
presumably  do  very  well,  "right  most  of the time"  does  not mean  merely  the  percentage 

of the  time  a  manager  is  right.  For  example,  a  Tucson,  Arizona,  weather  forecaster  who 
always predicts  "no  rain"  may  be  right  90  percent of  the time,  but  this  "stopped  clock" 
strategy  does  not  require  any  forecasting  ability. 

Neither  is  the  overall  proportion  of  correct  forecasts  an appropriate  measure  of  market 
forecasting  ability.  If  the  market  is  up  two  days  out  of  three,  and  a  forecaster  always 
predicts  a  market  advance,  the  two-thirds  success  rate  is  not  a  measure  of  forecasting 
ability.  We  need  to  examine  the  proportion  of  bull  markets  (/•„  >  r,)  correctly  forecast 
and the  proportion  of  bear  markets  (гд,  <  rf)  correctly  forecast. 

If we  call  PI  the  proportion  of  the  correct  forecasts  of  bull  markets  and  P2  the 
proportion  for  bear  markets,  then  P,  +  P2  -  1  is the correct  measure  of  timing  ability. 
For  example,  a  forecaster  who  always  guesses  correctly  will  have  P,  =  P2  =  1  und will 
show  ability  of  1  (100%).  An  analyst  who  always  bets  on a  bear  market  w  ill mispredict 
all  bull  markets  (P,  =  0),  will  correctly  "predict"  all  bear  markets  (P:  =  1).  and will  end 
up with  timing  ability  of  P,  +  P-,  -  1  =  0.  If  С  denotes  the  (call  option)  value  of  a 
perfect  market  timer,  then  (P,  +  P2  -  1)C  measures  the  value  of  imperfect  forecasting 
ability. 

2.  What  is  the  market  timing  score  of  someone  who  flips  a  fair  coin  to  predict  the  market? 

20.4  SECURITY  SELECTION:  THE  TREYNOR-BLACK  MODEL 

OVERVIEW OF  Security  analysis  is  the  other  dimension  of  active investment  management  besides  timing 
THE TREYNOR-  the  overall  market  and  asset  allocation.  Suppose  you  are  an  analyst  studying  individual 
BLACK MODEL  securities.  Quite  likely,  you  will  turn  up several securities  that appear  to  be inispriced  and 

offer  positive  alphas.  But  how  do  you exploit  your  analysis?  Concentrating  a  portfolio  on 
these  securities  entails  a  cost,  namely,  the firm-specific  risk you could  shed  by more  fully 
diversifying.  As  an  active  manager,  you  must  strike  a  balance  between  aggressive 
exploitation  of  security  mispricing  and  diversification  aims  that  recommend  against 
concentrating  a  portfolio  in  a  few  stocks. 

Jack  Treynor  and  Fischer  Black  (1973)  have developed  a  portfolio  construction  model 
for  managers  who  use  security  analysis.  It  assumes  security  markets  arc  nearly  efficient. 
The  essence  of  the  model  is  this: 

1. Security  analysts  in  an  active  investment  management  organization  can  analyze  in 
depth  only  a  relatively  small  number  of  stocks  out  of  the  entire  universe  of 
securities.  The  securities  not  analyzed  are  assumed  to  be  fairly  priced. 

2. For  the  purpose  of  efficient  diversification,  the  market  index  portfolio  is  the 

baseline  portfolio,  which  the  model  treats  as  the  passive  portfolio. 

3. The  macro  forecasting  unit  of  the  investment  management  firm  provides  forecasts 
of the  expected  rate  of  return  and  variance  of the passive  (market  index)  portloho. 
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Treyrior-Black  model 
An optimizing  model  for 
portfolio managers  who 
use  security  analysis  in 
a nearly  efficient  market. 

4. The  objective  of  security  analysis  is  to  form  an  active  portfolio  of  a  necessarily 
limited  number  of  securities.  Perceived  mispricing  of  the  analyzed  securities  is  the 
determining  principle  in  the  composition  of  this  active  portfolio. 

5. Analysts  follow  several  steps  to  make  up  the  active  portfolio  and  forecast  its 
performance: 
a. Estimate  the  characteristic  line  of  each  analyzed  security  and  obtain  its  beta  and 

residual  variance.  From  the  beta  and  the  macro  forecast,  E(rM)  —  rJt  determine 
the  required  rate  of  return  of  the  security. 

b. Determine  the  expected  return.  Subtracting  the  required  return  yields  the 
expected  abnormal  return  (alpha)  of  the  security. 

c. Use  the  estimates  for  the  values  of  alpha,  beta,  and  residual  risk  to  determine 
the  optimal  weight  of  each  security  in  the  active  portfolio. 

d. Estimate  the  alpha,  beta,  and  residual  variance  for  the  active  portfolio  according 
to the  weights  of  the  securities  in  the  portfolio. 

6. The  macroeconomic  forecasts  for  the  passive  index  portfolio  and  the  composite 
forecast  for  the  active  portfolio  are  used  to  determine  the  optimal  risky  portfolio, 
which  will  be  a  combination  of  the  passive  and  active  portfolios. 

Although  some  sophisticated  investment  managers  use  the  Treynor-Black  model, 
it has  not  taken  the  industry  by  storm.  This  is  unfortunate  for  several  reasons: 

1. Just  as  even  imperfect  market-timing  ability  has  enormous  value,  security  analysis 
of the  sort  Treynor  and  Black  propose  has  similar  potential  value.  Even  with  far 
from  perfect  security  analysis,  active  management  can  add  value. 

2. The  Treynor-Black  model  is  easy  to  implement.  Moreover,  it  is  useful  even 
relaxing  some  of  its  simplifying  assumptions. 

3. The  model  lends  itself  to  use  with  decentralized  decision  making,  which  is 
essential  to  efficiency  in  complex  organizations. 

PORTFOLIO  Assuming  all  securities  are  fairly  priced  and  using  the  index  model  as  a  guideline  for  the 
CONSTRUCTION rate  of  return  on  securities,  the  rate  of  return  security  i  is  given  by 

r,, = rf+  р,(г„  -  rf)  +  e,  (20.1) 

where  et  is  the  zero  mean,  firm-specific  (nonsystematic)  component. 
Absent  security  analysis.  Treynor  and  Black  take  Equation  20.1  to  represent  the  rate  of 

return  on  all  securities  and  assume  the  index  portfolio  (M)  is  efficient.  For  simplicity, 
they  also  assume  the  nonsystematic  components  of  returns,  e,,  are  independent  across 
securities.  Market  timing  is  incorporated  in  the  terms  rM  and  crM,  representing  index 
portfolio  forecasts.  The  overall  investment  in  the  risky  portfolio  will  be  affected  by  the 
optimism  or  pessimism  reflected  in  these  numbers. 

Assume  a  team  of  security  analysts  investigates  a  subset  of  the  universe  of  available 
securities,  with  the  objective  of  forming  an  active  portfolio.  That  portfolio  will  then  be 
mixed  with  the  index  portfolio  to  improve  diversification.  For  each  security,  k,  that  is 
researched,  we  write  the  rate  of  return  as 

rk =  rf  +  P,(r„  -  rf)  +  ek  +  a,  (20.2) 

where  <xk  represent  the  extra  (abnormal)  expected  return  attributable  to  the  mispricing  of 
the security.  Thus,  for  each  security  analyzed,  the  research  team  estimates  the  parameters 

ak, ЭА,  <r2(ek) 
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active portfolio 
In Ihe context  of  the 
Treynor-Black model, 
the portfolio formed  Dy 
mixing analyzed  stocks 
ol perceived nonzero 
alpha values.  This  port-
folio is ultimately  mixed 
with the passive  market 
index portfolio. 

If all  the  ак  turn  out  to  be  zero,  there  would  be  no  reason  to  depart  from  the  passive 
strategy,  and  the  index  portfolio  would  remain  the  manager's  choice.  But  this  is  a remote 
possibility.  In  general,  there  will  be  a  significant  number  of  nonzero  a  values,  some 
positive  and  some  negative. 

Consider  first  how  you  would  use  the  active  portfolio  once  you  found  it.  Suppose  the 
active  portfolio  (A)  has  been  constructed  somehow  and  has  the  parameters 

ад, (Зд,  сг2(ел) 

The  total  variance  of  the  active  portfolio  is the sum of its  systematic  variance.  plus 
the  nonsystematic  variance  <т2(ел).  These  three  parameters,  plus  the  mean  and  variance 
of  the  index  portfolio,  are  sufficient  to identify  the opportunity  set  generated  by  the  active 
and  passive  portfolios. 

Figure  20.2  shows  the  optimization  process  with  active  and  passive  portfolios.  The 
dashed  efficient  frontier  line  represents  the  universe  of  all  securities,  assuming  they  are 
all  fairly  priced,  that  is,  that  all  alphas  are  zero.  By  definition,  the  market  index  (Л/)  is  on 
this  efficient  frontier  and  is  tangent  to  the  (dashed)  capital  market  line  (CML).  In 
practice,  our  analysts  do  not  need  to  (indeed  cannot)  know  this  frontier,  but  they  need  to 
forecast  the  index  portfolio  and  construct  the  optimal  risky  portfolio  using  the  index  and 
active  (A)  portfolios.  The  optimal  portfolio  (P)  will  lie  on  the  capital  allocation  line 
(CAL)  that  lies  above  the  CML. 

From  the  viewpoint  of  an  investor  with  superior  analysis,  the  index  portfolio  will  be 
inefficient;  that  is,  the  active  portfolio  (A)  constructed  from  mispriced  securities  will  lie 
above  the  CML  and  support  an  observable  efficient  frontier. 

The  optimal  combination  of  the  active  portfolio  with  the  passive  portfolio  takes  off 
from  the  construction  of  an  optimal  risky  portfolio  from  two  risky  assets  that  we  first 
encountered  in  Chapter  6.  As  the  active  portfolio  is  not  perfectly  correlated  with  the 

FIGURE  20.2 

THE OPTIMIZATION 

PROCESS WITH 

ACTIVE AND 

PASSIVE 

PORTFOLIOS. 
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index,  further  diversification—that  is,  mixing  it  with  the  index—is  likely  to  be  benefi-
cial. 

We can  judge  the  success  of  the  active  management,  and  the  contribution  of  the  active 
portfolio  (A),  by  the  Sharpe  measure  (ratio  of  reward  to  variability)  of  the  resultant  risky 
portfolio  (Я),  compared  with  that  of  the  index  portfolio  (M). 

The  mathematics  of  the  efficient  frontier  reveals  that  the  Sharpe  measure  of  the  risky 
portfolio  is 

S(P) =  (52(M)  +  a2JcrHeA)Y'2 

Thus,  the  critical  variable  in  determining  the  success  of  the  active  portfolio  is  its  ratio 
of alpha  to  nonsystematic  risk,  a.Jtj(eA). 

The  intuition  here  is  straightforward.  You  mix  the  active  portfoio  with  the  index  for 
the  benefit  of  diversification.  The  position  to  take  in  the  active  portfolio  relative  to  the 
market  portfolio  depends  on  the  strength  of  the  active  portfolio's  abnormal  return,  ал, 
relative  to  its  weakness  given  by  its  diversifiable  risk,  a2(eA),  sometimes  referred  to  as 
the  adjusted  alpha. 

The  contribution  of  individual  securities  (say,  k)  to  the  active  portfolio  (Л)  is 
analogous  to  that  of  the  active  portfolio  to  the  risky  portfolio  (P).  It  is  measured  by  the 
adjusted  alpha,  aiJ<j(ek). 

20.5  MULTIFACTOR  MODELS  AND  ACTIVE  PORTFOLIO  MANAGEMENT 

Sophisticated  investment  management  organizations  often  prefer  a  multifactor  versus  a 
single-factor  structure  of  security  returns.  Yet  so  far,  our  analytical  framework  for  active 
portfolio  management  seems  to  rest  on  the  validity  of  the  index  model,  that  is,  on  a 
single-factor  security  model. 

To  move  from  a  single-factor  to  a  multifactor  structure,  we  begin  with  the  residuals 

(nonsystematic  components)  of  the  rate  of  return  of  the  multifactor  model.  We  continue 
to form  the  active  portfolio  by  calculating  each  security's  alpha  relative  to  its  fair  return 
(given  its  betas  on  all  factors),  and  then  we  combine  the  active  portfolio  with  the 
portfolio  that  would  be  formed  in  the  absence  of  security  analysis.  The  multifactor 
framework  does,  however,  raise  the  issue  of  the  configuration  of  an  efficient  passive 
portfolio  from  candidate  factor  portfolios. 

To  simplify,  let  us  consider  a  two-factor  world,  and  let  the  two  factor  portfolios  be 
called  M  and  H.  Then  we  generalize  the  index  model  to 

r, -  r,  =  IW'*  -  rf)  +  ЭiH(r„  -  rf)  +  a,  +  e,  (20.3) 
= rp  +  Ot,.  +  <?, 

PjjM  and  P,H  are  the  betas  of  the  security  relative  to  portfolios  M  and  H.  Given  return 

forecasts  on  the  factor  portfolios,  rM  and  rH,  the  fair  excess  return  on  a  security  is  denoted 

rp  and  its  abnormal  return  is  ar 

How  can  we  use  Equation  20.3  to  form  an  optimal  passive  portfolio—that  is,  a 

portfolio  that  does  not  require  security  analysis?  Absent  security  analysis  (assuming  all 

alphas  to  be  zero),  we  would  use  the  asset  allocation  program  discussed  in  Chapter  6  to 

construct  the  optimal  index  portfolio.  In  the  two-factor  case,  as  in  Equation  20.3,  asset 

allocation  is  reduced  to  a  universe  of  two  risky  assets  and  a  risk-free  asset. 

Adding  security  analysis  for  an  active  management  strategy,  we  can  apply  the 

Treynor-Black  model.  We  proceed  as  follows: 

I. For  each  security,  we  estimate  the  betas  (two  in  this  case)  and  the  residual 

variance. 
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2.  The  alpha  is  determined  from  security  analysis. 

3.  An  active  portfolio  is  constructed  on  the  basis  of  the  ratio  of  alpha  to  residual 

variance. 

4.  The  active  portfolio  (Л)  betas  and  residual  variance  are  computed. 

5.  We  apply  the  asset  allocation  program  to  the  three  portfolios  (Л/.  H.  and  Л)  and 

obtain  the  optimal  risky  portfolio. 

The  only  departure  from  the  single-factor  case  is  in  step  5.  The  estimation  of  two  or 

more  betas  in  step  1  simply  implies  that  a  multiple  regression  has  to  be  used  instead  of  a 

single-variable  one. 

It  is  possible,  however,  that  the  factor  structure  of  the  market  has  hedging  implica-

tions.  This  means  certain  clients  prefer  certain  correlation  of  their  portfolios  with  one  or 

more  of  the  factors.  These  investors  may  be  willing  to  accept  an  inferior  Sharpe  measure 

in  order  to  maintain  a  risky  portfolio  that  has  the  desired  hedge  qualities.  Portfolio 

optimization  for  these  investors  is  more  complicated,  requiring  specific  information  on 

client  preferences.  The  portfolio  manager  will  not  be  able  to  satisfy  diverse  clients  with 

one  portfolio. 

SUMMARY  • 

* ^  T
P0RTF0LI°  MANAGERS  ATTEMP< '0  construct a  risky  portfolio that  improves  on  the 

reward-to-vanabihty  (Sharpe)  ratio of a  passive strategy. 

Active  management  has  two components: market timing (or, in a multifactor market, asset 

allocation)  and  security  analysis. 

' I^r?1!16  °f  P£feCt  market  timi"g  ability  is  enormous. The rate  of return to  a  perfect 

ЬегГ  J  uncertain,  but  its  risk  cannot be  measured by  standard deviation, 

cause  perfect  timing  dominates  a  passive strategy, providing only "good"  surprises. 

' vZCtrng  abiHty  iS  equivalent  10  havi"g  a  call option on the market portfolio.  The 

Scholes  formula'0"  ""  *  determined  usinS  valuation  techniques  such  as  ihe  Black-

' Гт  °f  (Т£С'timing'SUch  as  whether  s,�*s  will  outperform bills, is given bv the 
Г h£  Pr0babll,tles  'he  true outcome conditional on the forecast: P, +  Л  -  1.  If 

(P  ,  р1тШ®  equivalent  t0  call  option C,  then imperfect timing can  be  valued by: 

Jshe
BivreyiTh  BlaCk  m°del  'S  b3Sed  °n  an  index  model  ,hat  takes  market-timing forecasts 

яг-tL  Cn'Jf  r  '"Г5'™"'  manager  uses  security  analysis and statistics  to  construct an 
active  portfolio.  The  active  portfolio  is mixed with the index portfolio to maximize the 
Sharpe  measure  of  the  optimal  risky portfolio. 

Jreyn°r-BIack  model,  the  weight of each analyzed security is  proportional to  the 
ratio  of  its  alpha  to  its  residual  variance. 

KEY TERMS  market  timing  550  T 6 Treynor-Black  model, 554 active  portolio. 555 

1. Histoncal  data  suggest  the  standard deviation of an all-equity strategy is about 5.5% per 
monm.  Suppose  the  risk-free  rate  is  now 1% per month and market volatility is  at  its 
Historical  level.  What  would  be a fair monthly fee to a perfect market timer, according to 
the  Black-Scholes  formula? 
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2. A  fund  manager  scrutinizing  the  record  of  two  market  timers  comes  up  with  this 
information. 

Number  of  months  that  rM  >  r, 135 
Correctly  predicted  by  timer  A 78 
Correctly  predicted  by  timer  В 86 

Number  of  months  that  rM  <  r, 92 
Correctly  predicted  by  timer  A 57 
Correctly  predicted  by  timer  В 50 

a. What  are  the  conditional  probabilities,  Pt  and  P2,  and  the  total  ability  parameters  for 
timers  A  and  B? 

b. Using  the  historical  data  of  question  1,  what  is  a  fair  monthly  fee  for  the  two  timers? 

SOLUTIONS TO  1.  We  show  the  answer  for  the  annual  compounded  rate  of  return  for  each  strategy  and  leave 
CONCEPT you  to  compute  the  monthly  rate: 

^1"'1  KS  Beginning-of-period  fund:  F0  =  $1,000 

End-of-period  fund  for  each  strategy: 

; 3,600  strategy  =  bills  only 
F, =  j  67,500  strategy  =  market  only 

I 5,360,000,000  strategy  =  perfect  timing 

Number  of  periods:  N  =  52  years 
Annual  compounded  rate: 

[1 +  гАГ  =  F 

Ғ» 

-0Г-

2.49%  strategy  =  bills  only 
8.44%  strategy  =  market  only 

34.71%  strategy  =  perfect  timing 

2. The  timer  will  guess  bear  or  bull  markets  randomly.  One  half  of  all  bull  markets  will  be 
preceded  by  a  correct  forecast,  and  similarly  for  bear  markets.  Hence,  />,  +  P2  -  1  = 
1/2  +1/2-1=0. 
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APPENDIX 

A 
SOURCES  OF  FINANCIAL  AND 

ECONOMIC  INFORMATION 

Information  is  crucial  in  successful  investing.  In  many  cases,  however,  the  biases! 

challenge  facing  investors  is  not  a scarcity  of  information.  For most investors,  processing 

and  interpreting  the  vast  amount  of  information  available  is  an even  more  daunting  task 

than  uncovering  information.  In  this  appendix,  we  provide  a  guided  tour  of some  of  the 

more  important  sources  of  information.  We will  progress  from  coverage  of more  general 

to more  specific  topics. 

GENERAL  INTEREST  PUBLICATIONS 

The Wall  Street  Journal  is  the  most  widely  read  source  of financial  and economic  news. 

It has  the  highest  circulation  of  any  daily  newspaper.  The  Journal  reports  on  interna-

tional,  national,  industry,  and  firm-specific  news.  It provides  an extensive  daily  listing  of 

security  prices  and  interest  rates,  and  it  reports  firms'  earnings  and  dividend  announce-

ments  as  they  are  made. 

Barrens is  a  weekly  publication  with  even  more  extensive  reporting  of  financial 

market  prices,  especially  foreign  security  listings.  It  also  contains  regular  features  on 

various  aspects  of  the  securities  market. 

Investor's Daily  began  in  1984  in  competition  with  The  Wall  Street  Journal.  It 

provides  more  price  data  than  The  Wall  Street  Journal  but  contains  less  descriptive 

reporting. 

Business Week  is  oriented  toward  ongoing  and  complete  business  news  reporting.  In 

contrast,  Forbes  and  Fortune  are  both  biweekly  publications  and  are  more  oriented 

toward  more  lengthy  feature  stories  on  particular  companies,  individuals,  or  issues. 

Forbes is  known  in  part  for  its  annual  report  on  American  industrv,  where  it  reports 

performance  of  several  industries  for  the  past  five  years. It  also assesses  performance  of 

mutual  funds  annually. 

Other  financial  and  business-oriented  general  periodicals  are  Dim's  Review  and 

Financial World.  Two  good  publications  with  an  institutional  focus  are  Institutional 

Investor and  Pensions  and  Investments  Age. 

A-l 
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MACROECONOMIC  DATA 

The  U.S.  government  offers  an  extensive  set  of  publications. 

The  Federal  Reserve  Bulletin  is  published  monthly  by  the  Board  of  Governors  of  the 

Federal  Reserve  System.  It  provides  extensive  data  on  the  banking  system  and  the  money 

supply.  The  Bulletin  is  the  primary  source  for  most  information  on  the  monetary  system. 

It also  contains  other  macroeconomic  data  such  as  figures  on  GNP,  interest  rates, 

corporate  profits,  and  employment.  Another  useful  publication  is  the  Federal  Reserve 

Historical Chart  Book  with  graphical  representation  of  many  useful  data  series. 

The  Sur\'ey  of  Current  Business  is  published  monthly  by  the  U.S.  Commerce  Depart-

ment.  It  provides  detailed  data  on  national  income  and  production  accounts,  which  are 

essentially  breakdowns  of  GNP.  The  survey  also  provides  considerable  data  on  the  labor 

market.  It  also  provides  production  data  for  individual  industries  as  well  as  employment, 

interest  rates,  prices,  and  foreign  economic  data. 

Business Conditions  Digest  also  has  been  published  by  the  Commerce  Department. 

This  is  the  source  of  the  economic  indicator  series  (leading,  lagging,  and  coincident 

indicators)  discussed  in  Chapter  14.  However,  the  Digest  was  discontinued  in  1990,  and  a 

scaled-down  presentation  of  its  contents  has  been  added  to  the  Survey  of  Current 

Business. 

The  Economic  Report  of  the  President  is  an  annual  publication  with  over  100  tables  on 

national  income  and  expenditure,  employment  and  wages,  business  activity,  consumer 

and  producer  prices,  government  finance  and  budgets,  corporate  profits,  interest  rates, 

and  international  statistics. 

The  Statistical  Abstract  of  the  United  States  is  prepared  annually  by  the  U.S.  Bureau 

of the  Census.  It  includes  statistics  on  the  social,  demographic,  economic,  and  political 

makeup  of  the  United  States  in  its  approximately  1,000  pages  of  tables. 

INDUSTRY  DATA 

As noted,  the  Survey  of  Current  Business  contains  considerable  industry  data.  Other 

government  publications  from  the  Census  Bureau  are  the  Censuses  of:  Manufacturers: 

Retail Trade:  Sen'ice  Industries:  and  Wholesale  Trade.  The  Census  Bureau  also  pub-

lishes  an  Annual  Suri'ey  of  Manufacturers  and  Current  Industrial  Reports. 

Private  companies  also  publish  industry  data  and  outlooks.  Among  these  are  Moody's 

Investor Services,  which  publishes  Industry  Review  and  Standard  &  Poor's  Corporation, 

which  publishes  Industry  Survey.  S&P  covers  about  70  industries,  providing  current  and 

historical  information  as  well  as  prospects  for  each.  Value  Line  also  provides  industry 

analysis  in  its  weekly  Investment  Survey.  Each  week  a  different  industry  is  highlighted. 

Sample  excerpts  from  these  publications  appear  below  with  the  discussion  of  company 

data. 

COMPANY  DATA 

The  original  sources  for  most  company  data  are  annual  reports,  which  are  published 

every  year  by  publicly  held  corporations.  The  annual  report  contains  financial  statements 

for  the  current  and  recent  years  and  management's  assessment  of  the  company's  past  and 

future  performance.  Most  firms  also  issue  quarterly  financial  reports  with  more  sketchy 

information.  More  detailed  information  is  provided  in  the  Form  10-K.  and  Form  10-Q  all 

firms with  publicly  traded  securities  must  file  with  the  Securities  and  Exchange  Commis-

sion.  Company  prospectuses  also  contain  considerable  information.  The  prospectus, 



APPENDIX  А-3 

which  is  prepared  for  investors  when  the  company  issues  new  securities,  contains 
financial  statements,  as  well  as  considerable  data  on  the  company's  operations  and 
management.  The  data  in  the  prospectus  are  more  detailed  than  in  the  annual  report. 

Value  Line  publishes  a  wealth  of  data  on about 1.700  firms in its Investment Survey.  A 
sample  page  from  the  survey  appears  in  Figure  A.I.  The  page  contains  15  years  of 
historical  and  forecast  balance  sheet  and  income  statement  data,  stock  price  history, 
dividend  data,  capital  structure  information,  a short description  of  the  company's  line  of 
business  and  prospects,  stock  beta,  and  projected  stock  performance.  Value  Line's 
performance  forecast,  called  timeliness,  was  discussed  in  Chapter  17.  The  Survey  is 
published  weekly.  Each  week.  6  to  10  industries  are  analyzed.  Over  the  year,  all  1.700 
firms are  evaluated  once. 

Moody's Manuals  also  provide  a  wealth  of  company  data.  Moody's  contains  recent 
and  historical  balance  sheets  and  income  statements,  information  on  outstanding  securi-
ties  issued  by  the  firm,  and  useful  descriptive  material  on  the  company.  Moody's 
Manuals  are  arranged  as  follows:  Bank and  Finance:  Industrial:  International:  Munici-

pal &  Government;  OTC  Industrials:  OTC  Unlisted:  Public  Utility:  Transportation. 

Moody's  also  publishes  the  monthly  Bond  Record  with  data  on  thousands  of  bonds,  the 
weekly  Bond  Survey  of  new  offerings  and current  conditions.  Dividend  Record.  Interna-

tional Bond  Review,  and  Handbook  of  Common Stocks  with  financial  data  on hundreds  of 
firms.  The  Handbook  contains  brief  sketches  on  each  firm  with  limited  financial  data, 
earnings  and  dividend  information,  and  short  descriptions  of  the  firm  and  its  prospects 
(see  Figure  A.2). 

Standard  &  Poor's  Corporation  Records  are  similar  to  Moody's  Manuals.  They 
provide  data  on  publicly  traded  securities.  Each  volume  is  updated  throughout  the  year. 
In addition,  S&P's  Stock  Reports  provide  current  and  historical  financial  data  on  firms 
traded  on  the  NYSE,  AMEX,  and  NASDAQ  markets.  These  short  reports  also  contain  a 
description  of  the  firm,  its  current  outlook,  and  important  developments.  S&P's  Stock 

Guide contains  short  sketches  of  thousands  of  companies  including:  principal  business, 
historic  stock  price  ranges,  recent  dividend  and  earnings  data,  and capital  structure  data. 
The  Bond  Guide  lists  the  S&P  quality  rating  for  thousands  of bonds  as  well  as  some  key 
financial  ratios  pertaining  to  bond  safety.  Both  guides  are  published  monthly.  Sample 
pages  from  the  Stock  Guide  appear  in  Figure  A.3.  S&P  also  publishes  Dividend  Record. 

Earnings Forecaster,  the  weekly  Outlook  with  advice  on  industries  and  specific  securi-
ties,  as  well  as  several  other  periodicals. 
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11716  12976  13814 
16 6%  12  0%  18  1% 
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BUSINESS.  Philip  Morris  Inc.  is  the  nation's  largest 
cigarette  producer  (estimated  35%  of  domestic  con-
sumption)  and  exporter  Major  brands:  Marlboro. 

Benson &  Hedges.  Parliament.  Merit.  Virginia  Slims. 

Players. Acquired  Miller,  second  largest  beer  manufac-
turer  in  U.S  .  in  1970  Sells  High  Life.  Lite  and 

Lowenbrau Acquired  Seven-Up.  third  leading  soft 

drink  со.  in  '78  Owns  Mission  Viejo,  West  Coast  real 
estate  developer.  '84  depreciation  rate:  6.7% 
Estimated  plant  age:  5  yrs.  Insiders  own  about  1  5%  of 
common  shares.  Has  60,000  employees,  30,300  com-
mon  stockholders.  Chairman  &  C.E.O.  H  Maxwell, 
President  &  COO  JA  Murphy  Inc.  Virginia.  Address: 
120  Park  Avenue.  New  York.  NY  10017 

We look  for  Philip  Morris  to  generate  a  huge  amount 

of exccss  cash  over  the  next  three  to  five  years.  The 
company's  corc  domestic  tobacco  business  throws  off 
an awesome  level  of  profits—SI  7  billion  in  1984  and  an 
estimated  $2  0 billion  this  year  Since  capital  requirements 
for  this  operation  arc  relatively  modest  (and  declining), 
much  of  these  funds  arc  available  for  other  investment 
purposes  Indeed,  our  cash  flow  analysis  suggests  that 
through  the  end  of  this  decade.  PM's  "free"  cash  flow 
will ascrage  about  $1  billion  annually  and  could  be  much 
more  if  the  company  dccidcs  to  scuttle  ihe  Miller  and/or 
Seven-Up  divisions,  neither  of  which  have  lived  up  to 
expectations. 

How  will  management  utilize  these  monies? 

Completion  of  an  announced  share  buyback  program, 
couplcd  w  ith a  steady  paring  of  ihe  debt  load  and  regular, 
double-digit  dividend  increases  through  the  1988-90 
period,  seem  all  but  assured;  such  moves,  however,  would 
"sop  up"  only  a  portion  of  che  excess  cash  flow.  Furlher 
share  repurchases  could  be  undertaken,  but  we  think  the 
acquisition  of  a  major  consumer  products  outfil  remains 
an intriguing  possibility  Though  we  won't  factor  the 

benefits  from  acquisitions  into  our  estimates  and  projec-
tions  until  any  deals  arc  finalized,  success  in  this  regard 
could  greatly  enhance  PM's  earnings  growth  prospects— 
and  slock  price  appreciation  potential—to  the  1988-90 
period  As  il  is.  based  on  current  operations  alone,  we 
look  for  PM's  share  profits  lo  grow  at  about  a  154  rate, 
compounded  annually  слег  the  next  three  io  five  years. 
These  timely  shares  have  been  under  pressure  of 

late,  as  Wall  Street  struggled  to  determine  the  possible 
effect  of  pending  product  liability  litigation  againsl 
cigarette  manufacturers,  a  very  complicated  and  diffi-
cult  io  assess  situation  Though  PM  docs  not  expect  any 
cases  in  which  it  is  directly  involved  lo  go io  trial  this  year 
and  although  to  date  the  tobacco  industry  has  never  lost  a 

(Continued on page 389) 
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Figure Value  Line  Investment  Survey,  sample  report. 
Copyright  1994  by  Value  Line  Publishing,  Inc. 

Reprinted  by  permission.  All  rights  reserved 
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SAMPLE  VALUE 
A Recent  price—nine  days  prior  to  delivery 

date. 

AA  Here  is  the  core  of  Value  Line's  advice—the 

rank  for  Timeliness;  the  rank  for  Safety; 

Beta—the  stock's  sensitivity  to  fluctuations  of 

the  market  as  a  whole. 

В P/E  ratio—the  most  recent  price  divided  by 
the  latest  six  months'  earnings  per  share  plus 
earnings  estimated  for  the  next  six  months. 

BB P/E  Median—a  rounded  average  of  four  mid-
dle  values  of  the  range  of  average  annual 
price-earnings  ratios  over  the  past  10  years. 

С Relative  P/E  Ratio—the  stock's  current  P/E 
divided  by  the  median  P/E  for  all  stocks  un-
der  Value  Line  review. 

D Dividend  Yield—cash  dividends  estimated  to 

be declared  in  the  next  12  months  divided  by 
the  recent  price. 

E The  3-5  year  target  price  range,  estimated. 
The  range  is  placed  in  proper  position  on  the 
price  chart,  and  is  shown  numerically  in  the 
"1988-90  Projections"  box  in  the  lower  right-
hand  corner  of  the  price  chart. 

F The  date  of  delivery  to  the  subscribers.  The 
survey  is  mailed  on  a  schedule  that  aims  for 
delivery  to  every  subscriber  on  Friday 
afternoon. 

G Annual  Total  Return—the  estimated  future 
average  annual  growth  plus  current  dividend 
yield—plus  possible  annualized  change  in  the 
trend  of  the  price-earnings  ratio. 

H The  stock's  highest  and  lowest  price  of  the 
year. 

I The  Value  Line—reported  earnings  plus  de-
preciation  ("cash  flow")  multiplied  by  a  num-
ber  selected  to  correlate  the  stock's  3-  to  5-
year  projected  target  price  with  "cash  flow" 
projected  out  to  1988-90. 

J Monthly  price  ranges  of  the  stock—plotted  on 
a ratio  (logarithmic)  grid  to  show  percentage 
changes  in  true  proportion.  For  example,  a 
ratio  chart  equalizes  the  move  of  a  $10  stock 
that  rises  to  $11  with  a  $100  stock  that  rises 
to  $110.  Both  have  advanced  10%  and  over 
the  same  space  on  a  ratio  grid. 

К Relative  price  strength—describes  the 
stock's  past  price  performance  relative  to  the 
Value  Line  Composite  Average  of  1700 
stocks.  The  Timeliness  Rank  usually  predicts 
the  future  direction  of  this  line. 

L The  number  of  shares  traded  monthly  as  a 
percentage  of  the  total  outstanding. 

M Statistical  milestones  that  reveal  significant 
long-term  trends.  The  statistics  are  presented 
in two  ways:  1)  The  upper  series  records  re-
sults  on  a  per-share  basis;  2)  the  lower  re-
cords  results  on  a  company  basis.  On  pages 

LINE  REPORT 
30  to  33,  you  will  find  conclusions  that  might 

be  drawn  from  an  inspection  of  these  mile-

stones.  Note  that  the  statistics  for  the  \ear 

1985  are  estimated,  as  are  the  figures  for  the 

average  of  the  years  1988-90.  The  estimates 

would  be  revised,  if  necessary,  should  future 

evidence  require.  The  weekly  Summary  dt  In-

dex would  promptly  call  attention  to  such 

revisions. 

N A  condensed  summary  of  the  business. 

О A  400-word  report  on  recent  de>eIopments 
and  prospects—issued  once  every  three 

months  on  a  preset  schedule. 

P Most  large  corporations  engage  in  several 

lines  of  business.  Hence  sales  and  profit  mar-

gins  are  shown  by  lines  of  business. 
Q Value  Line  indexes  of  financial  strength, 

price  stability,  price  growth  persistence,  and 
earnings  predictability. 

R Footnotes  explain  a  number  of  things,  such  as 

the  way  earnings  are  reported,  whether 

"fully  diluted,"  on  a  "primary"  basis,  or  on 

an  "average  shares  outstanding"  basis. 

S Quarterly  dividends  paid  are  actual  pay-
ments.  The  total  of  dividends  paid  in  four 

quarters  may  not  equal  the  figure  shown  in 

the  annual  series  on  dividends  declared. 

(Sometimes  a  dividend  declared  at  the  end  of 

the  year  will  be  paid  in  the  first  quarter  of  the 

following  year.) 

T Quarterly  earnings  are  shown  on  a  per  share 
basis  (estimates  in  bold  type).  Quarterly  sales 

on  a  gross  basis. 

U Annual  rates  of  change  (on  a  per  share  basis). 
Actual  past,  estimated  future. 

V Current  position—current  assets,  current  li-

abilities,  and  other  components  of  working 

capital. 

W The  capital  structure  as  of  recent  date  show-

ing  the  percentage  of  capital  in  long-term 

debt  (33%),  and  in  common  stock  (67%):  the 

number  of  times  that  total  interest  charges 

were  earned  (7.0  in  1984). 

X A  record  of  the  decisions  taken  by  the  biggest 
institutions  (over  $70  million  in  equity  hold-

ings)—including  banks,  insurance  companies, 

mutual  funds,  investment  advisers,  internally 

managed  endowments,  and  pension  funds—to 

buy  or  sell  during  the  past  five  quarters  and 

how  many  shares  were  involved,  and  the  total 

number  of  shares  they  hold. 

Y The  record  of  insider  decisions—decisions  by 
officers  and  directors  to  buy  or  sell  as  re-

ported  to  the  SEC  a  month  or  more  after 

execution. 

Z Options  patch—indicates  listed  options  are 

available  on  the  stock,  and  on  what  exchange 

they  are  most  actively  traded. 

Figure A.l  (concluded) 
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INTERNATIONAL BUSINESS MACHINES  CORPORATION 
LISTED 

NYSE 
SYM. LTPS»  STPS» 

IBM 71.4  83.5 
IND. DIV. 

$4.84* 
REC. PRICE  RANGE  (52  -WEEKS)  YLD 

101 140-96  4.8% 

HIGH GRADE.  WEAK  DOMESTIC  DEMAND  WILL  PRESSURE  RESULTS  DESPITE  STRONG  OPERATING  MARGINS. 

Options  Traded  on  СВОЕ 

(000) <%) 
Long-Term  Debt cS11.943,000 20  4 
Defer  Inc  Tax 3.861.000 66 
Corn  &  Surp. 42.832,000 73 0 
Total S58.636.000 100  0 
Shs.  (S1  25)-571.391.191 

INTERIM  EARNINGS: 
air. Э/31 6/30 9/30 12/31 
1987 1 30 1 95 2 00 3 47 
1988a 1 57 1 63 2 10 3 98 
1909b 1 61 2 31 1 51 1 04 
1990 1 81 2 45 1 95 4 30 
1991c азоз 0 20 

INTERIM  DIVIDENDS: 
Ami. Occ. Ex. Rcc. Pay. 
1 21Q 7/31/90 8/6/90 8/10/90 9/10/90 
1 21Q 10/30 11/5 11/9 12/10 
1 210 1/29/91 2/4/91 2/8/91 3/9/91 
1 21Q 4/29 5/6 5/10 6/10 
1.210 7/30 8/6 B/12 9/10 

BACKGROUND-

IBM  is  the  largest  manufacturer  of  information  processing  equipment  and 
s> stems  IBM  applies  advanced  information  technology  lo  solve  the  problems 
in business,  government,  science,  space,  defense,  education,  medicine  and 
other  areas.  IBM  offers  customers  solutions  that  incorporate  information 
processing  systems,  software,  communication  systems  and  other  products  and 

services  to  address  specific  needs.  While  most  products  are  sold  or  leased 
through  IBM  worldwide  marketing  organization.  IBM  utilizes  external 
distribution  channels  through  IBM^Busincss  Partners.  In  1990.  revenues 
were  derived:  sales,  64%;  support.  16%;  software,  14%  and  rentals  & 
financing,  6%. 

RECENT  DEVELOPMENTS: 

IBM  announced  a  strategic  alliance  with  Apple  Computer  to  develop  a  new 
operating  system  that  makes  computing  more  user-friendly.  For  the  quarter 
ended  6/30/91,  net  income  plunged  92%  lo  SI  14  million  compared  with 
SI 41  billion  a  year  ago.  Revenues  fell  11%  to  $14  73  billion  Poor  results 

were  attributed  to  the  drop  in  sales  of  computer  equipment,  unfavorable 
foreign  currency  exchange  rates  and  higher  charges  related  to  severance 
packages.  However,  demand  for  workstations  and  midrange  mainframes 
improved  and  sales  form  support  services  rose  16%. 

Intense  discount  pricing  within  the  computer  industry  accompanied  by  lower 
demand  from  both  domestic  and  European  markets  clouds  the  near-term 
outlook.  Meanwhile,  long-term  prospects  are  brightened  by  IBM's  new 
comprehensive  product  offerings  which  include  the  System/390  ES  9000  line 
of  mainframes,  entry  level  models  of  the  AS/400  minicomputers,  two  high-

end  models  of  the  PS/2  computer  and  the  PS/I  home  computer  In  addition. 
IBM's  alliance  with  Apple  to  design  an  operating  system  centered  around  an 
object  oriented  software  bode  well  for  long-term  growth.  Brisk  demand, 
competitively-priced  workstations  and  the  laptop  computer  will  boost  sales. 

GROSS OPER. RET  ON NET WORK SENIOR SHARES EARN. DIV DIV P/E AVG 
YEAH REVS. PROFIT EQUITY INCOME CAP CAPITAL (000) PER PER PAY PRICE  RANGE RATIO YIELD 

(SmilL) MAHGIN  % % (Smill) (SmilL) (SmilL) 
(000) 

SHS SHS % % 

81 29.070 20.7 18  2 3.308 2.983 2,669 592.294 5 63 3.44 61 71'/»-  48V, 10  7 60 
82 34,364 234 22  1 4.409 4.805 2,851 602,406 7.39 3 44 47 98  -  55V. 10.4 4.5 
83 40,180 23.9 23  6 5.485 7.763 2.674 610,725 9.04 3 71 41 134'/.-  927. 12.5 3.3 
84 45.937 24  5 24  8 6,582 10.735 3.269 612.686 10  77 4 10 38 128'/=-  99 10.6 3.6 
85 50.056 22  4 20  5 6.555 14.637 3,955 615,418 10.67 4.40 41 1587»-117V. 12.9 3.2 

86 51.250 153 13.9 4.789 15.006 4,169 605,923 7 81 4 40 56 161'/»—1197. 18.0 3.1 
87 54,217 14.3 13.7 5.258 17,643 3,858 597,052 8.72 4 40 50 1757.-102 15.9 3.2 
88 59.681 14.7 13.9 A5.491 17,956 8.518 589.741 a9  27 4.40 47 1297R-104'/I 12.6 3.8 
89 62.710 11  0 98 Ь3,758 14,175 10,825 574.700 b6  47 4.73 73 1307.-  937. 17.3 42 

90 69,018 16.0 14.1 6,020 13,644 11,943 571,391 10.51 4.84 46 1237»—  947. 10.4 4.4 

•Long-Term  Price  Score—Short-Term  Price  Score:  See  page  4a  STATISTICS ARE AS OR<GINAU.Y REPORTED.a-Excludes  $315  million  ($0.53  per  share)  credit  for  an  accounting 
change,  b-lncludes  S2  4  billion  ($4  16  a  share)  charge  for  restructuring,  c-lncludes  debentures  convertible  into  common  stock,  e-lncludes  a  net  charge  of  $2.3  billion 
(S3.96  a  sh.)  related  to  changes  in  accounting  for  post-retirement  benefits. 

INCORPORATED TRANSFER  AGENT®. OFFICERS: 

June  16,141  I—NY Firsl  Chicago  Trail  Co.  of  N  Y. Chairman  &  С  EO. 

PRINCIPAL  OFFICE. 

Old  Orchard  Road 

New York.  NY 

REGISTRAR  (S). 

1 F  Akcrs 
Presidcnl 

J D.  Kuchler 
S. V P &  с  FO 

F A.  Mel/.  Jr. 

Armonk.  NY  III5D4 
Td  1914)  765-7777 

First  Chicago  Trust  Company  of  N  Y 
New  York.  NY 

1 F  Akcrs 
Presidcnl 

J D.  Kuchler 
S. V P &  с  FO 

F A.  Mel/.  Jr. 

ANNUAL  MEETING: INSTITUTIONAL  HOLDINGS: Treasurer 
Lii.i  Mon  In  April No.  of  Insliluuons.  1.441 R Ripp 

NUMBER  OF  STOCKHOLDERS: 
7S9.CU6 

Share*  Held  301584.660 Scerclary 
J. E.  Hickcy 

Figure Л.2  Moody's  Handbook  of  Common  Stocks,  sample  report.  {Moody's  Investors 

Service, 1990).  Reprinted  by  permission  of  Standard  &  Poor's,  a  division  of  McGraw-
Hill,  Inc. 
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Int'l  Business  Machines 
NYSE Symbol IBM Options  on  СВОЕ  (Jan-Apr-^lul-Oct)  In  S&P 500 

1210 
Price Ranqe  P-E  Ratio  Dividend Yield S&P Ranking Beta 

Nov. 26'90 1990 
113 7/8 123'/a-94V4  16  4.84 4.3% A 0.74 

Summary 
IBM is the  world's  dominant  manufacturer  of  mainframe  computers  and Is also a ma|or supplier of minicomputers, computer 
peripheral equipment,  personal  computers,  networking  products,  and system software. The earnings recovery begun in 1990 
should continue  into  1991,  aided  by  initial  sales  of  a  new generation  of mainframe computers. In August, 1990 the com'5anV. 
announced  that  it  would  put  its  domestic  typewriter  and  small  printer products  businesses  into a new unit to be majority owned 
by Clayton &  Dubiller,  Inc. 

Current  Outlook 
Earnings for  1991  are  projected  at  $10.70  a  share,  compared 
with the  S10.00  estimated  tor  1990. 
The S1.21 quarterly  dividend  is  the  minimum  expectation. 
Gross income for 1991  should  advance  at  a  somewhat  slower pace 
than the almost  8%  gain  expected  lor  1990.  Progress  would be 
limited by slower worldwide  economic  growth,  despite  revenues 
gains from the introduction  of  new  mainframe  and work station lines. 
Profit margins should  improve,  with benefits  from the domestic cost 
containment program  more  than  offsetting  pricing pressures  in the 
mainframe and minicomputer  markets. 

Revenues  (Billion  $) 
Quarter  1991  1990  1989  1988 

Mar . 
Jun . 
Sep . 
Dec . 

14.19  12.73  12.06 
16.50  15.21  13.91 
15.28  14.31  13.71 

20.46 20.00 

VL 

62.71 59.66 
Revenues (or the  first nine  months  of 1990  advanced  8.8%. 
year to year, aided  by  increased  demand  for  high end files. AS 400 
minicomputers and  PS/2  personal  computers,  software  and support 
services, and  higher  leasing  revenues.  Profit margins benefited from 
the greater volume and  initial gains  from the cost  reduction program. 
Net income increased  12%,  to  $6.21  a  share  (on  1.6%  fewer 
shares) from $5.43. 

Capital  Share  Earnings  ($) 
Quarter  1991  1990 1989 1988 

Mar 1.81 1.61 1.57 
Jun 2.45 2.31 1.63 
Sep E2.00 1.95 1.51 2.10 
Dec E3.79 1.04 3.97 

E10.70 E10.00 6.47 9.27 

Important  Developments 

Sep.'90-The company introduced a new generation of mainframe 
computers, the System/390 line. 

Aug. '90-IBM announced that it will consolidate its domestic 
typewnler. keyboard personal pnnlers and supplies business rto  a 
new unit to be maionty owned by Clayton & Dubilier. Inc. 

Feb.'90-A new line of high performance technical workstations 
was introduced 

Jan.'90-The  company restructuied its domestic operatons. 
resulting in a S2.4 billion pretax chaige in Ihe fourth quarter of 
1989, equal to S2 58 a share alter taxes. Savings from expected 
capacity neduclions and technology investment writedowns could 
add S1.00 to share earnings by 1991. 

Next earnings report expected in mid-January. 

Per  Share  Data  ($) 
Yr. End  Dec.  31 
Tangible Bk. Val. 
Cash Flow 
Earnings' 
Dividends 

1989  11988  1987 
66.33 
13.76 
6.47 
4.73 

65.78 
15.80 

9.27 
4.40 

62.81 
14.57 
8.72 
4 40 

Payout Ratio 72% 47% 50% 

1986 
55.40 
13.23 
7.81 
4.40_ 
56% 

1985 
50.60 
15.64 
10 67 
4.40 
41% 

Prices-High 

Low 

P/E Ratio 

Data as orig 

1307. 
93'/. 

20-14 

1297: 
1047. 

14-11 

1757. 
102 

20-12 

1617. 
1197. 

21-15 

1587. 
1177. 
15-11 

reptd  1  .Reflects  acctg  change  2.Bef  spec,  ilemts)  ol  ,0  53  in  1988  E-Eslimaled 

1984 

41 79 
16.02 

10.77 
4.10 
3811. 

тъ 

99 
12-9 

1983 
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Figure A.3  Standard  &  Poor's  Stock  Guide,  sample  report.  Reprinted  by  permission 

of Standard  &  Poor's,  a  division  of  McGraw-Hill, Inc. 
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International  Business  Machines  Corporation 

Income  Data  (Millions  $) 
Year 

Ended 
Dec.  31 Revs. Oper.  Inc. 

% Oper. 
Inc.  of 
Revs. Cap  Exp Depr. Int  Exp. 

'Net  Bef. 
Taxes 

Eff.  Tax 
Rate 'Net  Inc. 

% Net  Inc. 
of  Revs. Cash  Row 

1989 
11988 

62,710 
59,681 

13,553 
12,617 

21.6 
21.1 

6,414 
5,431 

4,240 
3,871 

1,118 
802 

6,645 
9,033 

43.4% 
39.2% 

3,758 
5,491 

6.0 
9.2 

7,998 
9,362 

1987 
1986 

54,217 
51,250 

11.269 
11,175 

20.8 
21.8 

4,304 
4,620 

3,527 
3,316 

619 
604 

8,609 
8,389 

38.9% 
42.9% 

5,258 
4,789 

9.7 
9.3 

8,785 
8,105 

1985 
1984 

50,056 
45,937 

14.281 
14,446 

28.5 
31.4 

6,430 
5,473 

3,051 
3,215 

443 
408 

11,619 
11,623 

43.6% 
43.4% 

6,555 
6,582 

13.1 
14.3 

9,606 
9,797 

1983 
1982 

40,180 
34.364 

13,216 
11.618 

32.9 
33.6 

4,930 
6,685 

3,627 
3,562 

390 
514 

9,940 
7,930 

44.8% 
44.4% 

5,485 
14,409 

13.7 
12.8 

9,112 
7,971 

1981 
1980 

29,070 
26,213 

9,356 
8.499 

32.2 
32.4 

6,845 
6,592 

3,329 
2,759 

480 
1325 

5.988 
5,897 

44.8% 
39.6% 

3,308 
3,562 

11.4 
13.6 

6,637 
6,321 

Balance  Sheet  Data  (Million  $) 
Total 

Assets 
Ret  On 

Assets 

Long 

Term  Debt 

Common 

Equity 
Ret  On 

Equity Dec.  31 Cash Assets Lfab. Ratio 

Total 

Assets 
Ret  On 

Assets 

Long 

Term  Debt 

Common 

Equity Capital  of  Cap. 

Ret  On 

Equity 
1989 
1988 

4,961 
6,123 

35,875 
35,343 

21,700 
17,387 

1.7 
2.0 

77,734 
73,037 

5.0% 
8.1% 

10,825 
8.518 

38,509 
39.509 

52,614 
52,650 

20.6 
16.2 

9.8% 
14.2% 

1987 
1986 

6,967 
7,257 

31,020 
27,749 

13,377 
12,743 

2.3 
2.2 

63,688 
57,814 

8.7% 
8.7% 

3,858 
4,169 

38,263 
34.374 

47,271 
43,067 

8.2 
9.7 

14.6% 
14.5% 

1985 
1984 

5,622 
4,362 

26.070 
20,375 

11.433 
9.640 

2.3 
2.1 

52,634 
42,808 

13.7% 
16.4% 

3.955 
3,269 

31,990 
26,489 

39,595 
31,815 

10.0 
10.3 

22.4% 
26.4% 

1983 
1982 

5,536 
3,300 

17,270 
13,014 

9,507 
8,209 

1.8 
1.6 

37,243 
32,541 

15.6% 
14.1% 

2,674 
2,851 

23,219 
19,960 

26,606 
23,134 

10.1 
12.3 

25.2% 
22.9% 

1981 
1980 

2,029 
2,112 

10,303 
9,925 

7,320 
6,526 

1.4 
1.5 

29,586 
26,703 

11.7% 
13.9% 

2,669 
2,099 

18,161 
16,453 

21,082 
18,734 

12.7 
11.2 

19.0% 
22.7% 

Ceta a* crrrj rcpid. (eance mbc <x 
3 Brt spec lien n I98B 

matinee?  t  1 ЧеПеси acctg dunga 2 incl equity 
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Business  Summary 
IBM is the  largest  manufacturer  of data  processing  equipment  and 
systems.  Industry  segment  contributions  to  revenues  in  recent 
years: 

1989  1988 
Processors/peripherals  43%  44% 
Workstations  20%  19% 
Programs/tnaint./other  34%  34% 
Federal  systems  3%  3% 

Hartfware  sales  provided  66%  of  revenues  in  1989,  software 
and  services  29%,  and  rentals  5%.  Foreign  operations  contributed 
59%  of  revenues  in  1989  and  $4.1  billion of net  profits. 

Processors  manipulate  data  through  the  operation  of  a  stored 
program.  Peripherals  include  printers,  storage  and  tele-
communication  devices.  Workstations  include  small  business 
computers,  intelligent  workstations  and  typewriters.  Program 
products  include  applications  and  systems  software.  Maintenance 
represents  separately  billed maintenance  services.  Other  revenues 
are  derived  from  financing  revenue,  supplies  and  miscellaneous 
support  services.  The  Federal  systems  group  serves  the  U.S. 
governments  defense,  space  and  other  agencies. 

Dividend  Data 
Dividends  have  been  paid  since  1916.  A  dividend  reinvestment 
plan is  available. 
Amt of Date  Ex-divd.  Stock  of  Payment 
Divd. $ Dect  Date  Record  Date 
1.21 Jan.  30 Feb. 5 Feb. 9 Mar. 10'0 
1.21 Apr. 30 May 4 May 10 Jun. 9*90 
1.21 Jul 31 Aug. 6 Aug. 10 Sep. 10'90 
1.21 Oct  30 Nov. 5 Nov. 9 Dec 10'90 

Next dividend  meeting  late  Jaa'91. 

Finances 
Research,  development  and  engineering  expense  totaled  $6.8 
billion (11%  of  gross  income)  in  1989,  versus  $5.9  billion (9.9%)  in 
1988. 

Capitalization 
Long  Term  Debt:  $11,167,000,000,  incl  $1.25  billion of 7'/>% 
debs.  conv.  into  com.  at  $153.66  a  sh. 

Capital  Sock:  571,052,736  shs.  ($1.25  par). 
Institutions  hold  approximately  51  %. 
Shareholders  of  record:  815,580. 

Olfee—Armonk  New  York  10504  Tel—(914)  765-1900  Stockhdder  Relations  Dept—690  Madison  NTC  10022.  Tel—(212)  735-7000  Chrmn—J.  FAkers.  Secy—J  E  Hlckey. 
Treas—Q  A  Finiey  Investor  Contact—H.  Park  ORA-^J.  FAkcre,  S  D  Bectitet  Jr.  К  Brown.  J  EL  Burke,  FT  САГУ, w T  Coleman  Jr,  Т  F  Frist.  Jr,  FGertjer  N.  deB  Katzenbatfi,  M  Q 
Kechane  .!  о  Kuehler  R  W.  Lyman  J  R  Monro  T  S  Murphy.  J  R.  Opel  К  Sihiler.  J.  a  Slaughter,  E  5  Woolartt  Jr  Transfer  Agent  &  Registrar—Mo»gan  Shareholder  Services  Trust 
Co. NTC  incorporaled  m New  Srbffc in  1911.  Empl—383 
МоллаЮТ  has  tMtn  cttanod  iron  sources  Dotowd  lo  bo  геЫЫа, but  it»  accuracy  and  completeness  on  not  guaranteed  Robert  S  Nautie.  СТА 

Figure A.3  (concluded) 
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Dun  and  Bradstreet's  Industry  Norms  and  Key  Business  Ratios  is  a  useful  source  for 

evaluating  a  company's  financial  strength.  This  publication  offers  average  financial 
ratios  for  125  industries  that  can  be  used  as  benchmarks  for  firms  in  that  industry. 

In  addition  to  these  standard  sources,  you  should  be  aware  that  data  on  firms  are 
available  through  brokerage  reports  and  investment  letters,  most  of  which  come  w  ith buy 
or  sell  recommendations. 

SECURITY  MARKETS 

Extensive  daily  listings  are  available  in  The  Wall  Street  Journal,  Investor's  Daily.  New 

York Times,  and  several  other  newspapers.  S&P's  Daily  Stock  Price  Record,  which  is 
published  each  quarter,  contains  daily  price  data  for  that  entire  quarter.  The  Record  has 
separate  volumes  for  NYSE,  AMEX,  and  NASDAQ  firms.  Security  prices  are  also 
available  from  computerized  data  bases.  (See  discussion  below.) 

Historical  data  on  price  indexes  for  several  asset  classes  are  available  from  an  annual 
series  of  publications  by  Ibbotson  Associates  titled  Stocks,  Bonds,  Bills  and  Inflation.  The 

Wall Street  Journal  Index  provides  historical  data  on  the  Dow  Jones  averages. 
Data  on  the  financial  marketplace—the  stock  exchanges,  for  example—are  published 

annually  in  the  New  York  Stock  Exchange  Fact  Book  and  American  Stock  Exchange 
Databook. These  publications  contain  information  on  trading  activity,  membership,  and 
investor  characteristics. 

The  Securities  and  Exchange  Commission  publishes  a  monthly  Statistical  Bulletin 

with  data  on  the  security  industry.  The  data  provided  include  trading  volume  on  all 
exchanges,  prices,  volatility,  and  information  on  new  issues.  The  SEC  also  publishes  an 
Annual Report  with  a  discussion  of  the  year's  events,  a summary  of  much  of  the  data  that 
appeared  in  the  Statistical  Bulletin,  and  some  annual  data  series. 

COMPUTER  DATA  BASES 

It is  almost  impossible  to  keep  up  with  the  rapidly  growing  collection  of  computerized 
data  bases.  Here  is  a  list  of  some  of  the  more  popular  and  useful  sources. 

The  Dow  Jones  News/Retrieval  is  an  industry  leader  for  computerized  investor 
services.  It  is  an  on-line  data  base  containing  current  economic,  corporate,  industry, 
financial  news,  reports,  and  statistics  for  the  United  States.  Information  provided 
includes  news  for  the  current  day  as  well  as  some  historical  information.  The  data  base 
also  covers  world  news,  as  well  as  financial  and  corporate  information  for  Japan.  Europe, 
and  Canada.  Table  A.l  summarizes  the  data  available  from  the  service. 

S&P's  Compustat  is  another  financial  data  base  with  annual  and  quarterly  balance 
sheet  and  income  statement  data  on  companies  listed  on  the  NYSE,  AMEX.  and  OTC. 
regional,  and  Canadian  stock  exchanges.  The  historical  data  usually  are  available  for  up 
to  20  years  (annual  tape)  or  48  quarters  (quarterly  tape). 

The  CRSP  (Center  for  Research  in  Security  Prices)  tape  from  the  University  of 
Chicago  contains  daily  and  monthly  price  series  on NYSE,  AMEX,  and  NASDAQ  traded 
stocks.  The  center  also  maintains  a  government  bond  tape. 

The  Berkeley  Options  Data  Base  contains  records  of  option  quotes  on  the  Chicago 
Board  Options  Exchange  from  1976. 

The  Disclosure  Database  contains  financial  and  textual  data  extracted  from  Securities 
and  Exchange  Commission  filings  (in  particular,  the  10-K)  and  provides  information  on 
over  10,000  American  and  foreign  public  companies.  More  th  in 2(H) individual  fields, 
categorized  into  company  resume,  financial  information,  and  textual  or  management 



A-10  APPENDIX 

TABLE  A.L 

Dow  JONES 

NEWS/RETRIEVAL 

CONTENTS 

A. News 

1. Press  releases 

2. Credit  market  news 

3. Business  and  financial  news  from  The  Wall  Street  Journal,  Dow  Jones  News  Service  and  other  industry 

publications,  including  text  search  capability 

4. National  and  world  news 

5. News  alerts 

B. Company  Profits  and  Reports 

1. Comprehensive  company  reports 

2. Company  and  industry  tracking  service 

C. Company  and  Industry  Statistics  and  Forecasts 

1. Dun  and  Bradstreet  reports  on  750.000  companies 

2. SEC  filing  extracts 

3. Canadian  news 

4. Earnings  forecasts 

5. Insider  trading  reports 

6. Analysts'  reports  on  companies  and  industries 

D. Quotes  and  Market  Averages 

1. Current  quotes  on  stocks,  bonds,  futures,  and  indexes 

2. Historical  secunty  prices  and  index  levels 

3. Historical  Dow  Jones  Averages 

E. Services 

1 On-line  brokerage  sen/ice  (Fidelity) 

2. Travel  services 

3.  Wall  Street  Week  transcripts 

4. Shopping 

5. Sports  and  weather 

6. Book  and  movie  reviews 

information  sections,  can  be  searched  and  displayed.  Information  sources  include  the  10-

K, 10-Q,  and  8-K  reports,  as  well  as  annual  reports  to  stockholders. 

More  general  economic  data  bases  are: 

Citibase (put  out  by  Citicorp)  contains  5,000  time  series  from  more  than  100  govern-

ment  and  private  sources. 

The  International  Monetary  Fund's  International  Financial  Statistics  tape  contains 

data  on  domestic  and  international  finance  such  as  exchange  rates,  international  trade, 

prices,  production,  interest  rates,  and  government  finance. 

The  Flow  of  Funds  Accounts  compiled  by  the  Board  of  Governors  of  the  Federal 

Reserve  System  are  available  on  tape  and  contain  both  flows  and  year-end  assets  and 

liabilities  of  the  following  sectors:  households;  businesses;  governments;  banking;  and 

nonbank  finance. 
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TABLE  C.3  PRESENT  VALUE  OF  AN  ANNUITY  OF  $1  PER  PERIOD  FOR  t  PERIODS  =  [1  �  1/(1  +  r)']/r 
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23 20.4558  18.2922  16.4436  14.8568  13.4886  12.3034  11.2722  10.3741  9.5802  8.8832  7.7184  67921  6.3988  60442  5.4321  4.9245  4.1371  3.5592  3  1197 

24 21.2434  18.9139  16.9355  15.2470  13.7986  12.5504  11.4593  10.5288  9.7066  8.9847  7.7843  6.8351  6.4338  6.0726  5.4509  4.9271  4.1428  3.5619  3.1210 

25 22.0232  19.5235  17.4131  15.6221  14.0939  12.7834  116536  10.6748  9.8226  9.0770  7.8431  6  8729 6.4641  6.0971  5.4669  4.9476  4.1474  3.5640  3.1220 

30 25  8077 22.3965  19.6004  17.2920  15.3725  13.7648  12.4090  11.2578  10.2737  9.4269  8.0552  7.0027  5.5660  6.1772  5.5168  4.9789  4.1601  3.5693  3.1242 

40 32.8347  27.3555  23.1148  19.7928  17.1591  15  0463 13.3317  11.9246  10.7574  9.7791  8.2438  7.1050  6.6418  6.2335  5.5482  4.9966  4.1659  3.5712  3.1250 

50 39.1961  31.4236  25.7298  21.4822  18.2559  15.7169  13.8007  12.2335  10.9617  9.9148  8.3045  7.1327  6.6605  6.2463  5.5541  4.9995  4.1666  3.5714  3.1250 



TABLE  C.4  FUTURE  VALUE  OF  AN  ANNUITY  OF  $1  PER  PERIOD  FOR  t  PERIODS  =  [(1  +  r)>  -  1  ]/r 

Interest rate 

Number of 
periods 1 2% 3% 

I 0000 
2.0100 

3.0301 

4.0604 

5 1010 

6.1520 

7.2135 

8 2857 

9 3685 

10.462 

TL 567 

12.683 

13.809 

14.947 

16.097 

17.258 

18.430 

19  615 

20 811 
22.019 

23.239 

24  472 

25.716 

26.973 

28  243 

34.785 

48  886 

64  463 

81  670 

1.0000 
2.0200 

3.0604 

4.1216 

5.2040 

6.3081 

7.4343 

8.5830 

9.7546 

10.950 

12  169 

13.412 

14  680 

15.974 

17  293 

18  639 

20.012 

21.412 

22  841 

24  297 

25.783 

27  299 

28.845 

30.422 

32  030 

40  568 

60.402 

84.579 

1 14,05 

1.0000 
2.0300 

3.0909 

4 1836 

5.3091 

6.4684 

7.6625 

8.8932 

10.159 

11.464 

12.808 

14.192 

15.618 

17 086 

18  599 

20.157 

21  762 

23.414 

25.117 

26.870 

28.676 

30.537 

32  453 

34  426 

36.459 

47  575 

75  401 

112 80 
163.05 

4% 

1.0000 
2.0400 

3.1216 

4.2465 

5.4163 

6.6330 

7.8983 

92142 

10.583 

12.006 
13.486 

15.026 

16.627 

18.292 

20.024 

21.825 

23.698 

25  645 

27  671 

29  778 

31.969 

34  248 

36.618 

39.083 

41.646 

' 56  085 

95.026 

152.67 

237  99 

6% 

1.0000 
2.0500 

3.1525 

4.3101 

5.5256 

6.8019 

8.1420 

9 5491 

11.027 

12.578 

14.207 

15.917 

17713 

19.599 

21.579 

23.657 

25  840 

28  132 

30  539 

33.066 

35.719 

38.505 

41,430 

44.502 

47.727 

66  439 

120 80 

209.35 

353.58 

1.0000 
2.0600 
3.1836 

4.3746 

5 6371 

6.9753 

8.3938 

9.8975 

II  491 

13.181 

14.972 

16  870 

18 882 

21.015 

23.276 

25.673 

28  213 

30.906 

33.760 

36.786 

39  993 

43.392 

46  996 

50.816 

54.865 

79  058 

154  76 

290  34 

533.13 

7% 8% 9% 

1 0000 
2.0700 

3.2149 

44399 

5.7507 

7.1533 

8 6540 

10.260 
11.978 

13.816 

15  784 

17  888 

20.141 

22.550 

25  129 

27  888 

30  840 

33  999 

37  379 

40.995 

44.865 

49.006 

53  436 

58  177 

63  249 

94  461 

199.64 

406  53 

813.52 

1.0000 
2.0800 
3,2464 

45061 

5.8666 

7 3359 

8.9228 

10.637 

12  488 

14.487 

16.645 

18.977 

21  495 

24  215 

27.152 

30.324 

33.750 

37.450 

41.446 

45.762 

50.423 

55.457 

60.893 

66  765 

73.106 

113  28 

259.06 

573  77 

1253  2 

10% 

1.0000 
2.0900 
3.2781 

4 5731 

5.9847 

7 5233 

9.2004 

11.028 

13.021 

15.193 

17.560 

20.141 

22.953 

26.019 

29  361 

33.003 

36  974 

41  301 

46018 

51  160 

56  765 

62.873 

69.532 

76  790 

84.701 

136.31 

337  88 

815.08 

1944.8 

1.0000 
2.1000 
3.3100 

4.6410 

6.1051 

7.7156 

9.4872 

11.436 

13.579 

15.937 

18.531 

21.384 

24  523 

27.975 

31  772 

35.950 

40.545 

45.599 

51  159 

52  275 

64.002 

71.403 

79  543 

88  497 

98.347 

164.49 

442.59 

11639 

3034.8 

12% 15% 18% 24% 

1.0000 
2.1200 
3.3744 

4.7793 

6.3528 

8.1152 

10.089 

12.300 

14  776 

17.549 

20  655 

24.133 

28.029 

32.393 

37  280 

42.753 

48.884 

55.750 

63.440 

72.052 

81  699 

92.503 

104  60 

118.16 
133  33 

241  33 

767.09 

2400.0 

7471.6 

1.0000 
2.1400 

3 4396 

4.9211 

6.6101 
8.5355 

10.730 

13.233 

16.085 

19.337 

23.045 

27.271 

32089 

37.581 

43  842 

50  980 

59.  II8 

68.394 

78.969 

91  025 

104.77 

120  44 

138.30 

158.66 

181-87 

356.79 

1342.0 

4994  5 

18535. 

1.0000 
2.1500 

3.4725 

4.9934 

6.7424 

8 7537 

11 067 

13.727 

16  786 

20.304 

24.349 

29  002 

34.352 

40.505 

47.580 

55.717 

65.075 

75.836 

88.212 

102.44 

118.81 
137.63 

159  28 

184.17 

21279 

434.75 

1779.1 

7217  7 

29220. 

l.OOOO 
2.1600 
3.5056 

5.0665 

6.8771 

8.9775 

11  414 

14.240 

17.519 

21.321 

25.733 

30850 

36.786 

43  672 

51.660 

60  925 

71.673 

84.141 

98.603 

115.38 

134  84 

157.41 

183.60 

213  98 

249.21 

530.31 

2360  8 

10436. 

46058. 

1.0000 
2.1800 
3.5724 

5.2154 

7.1542 

9.4220 

12.142 

15.327 

19.086 

23  521 

28.755 

34.931 

42-219 

50.818 

60.965 

72.939 

87.068 

103.74 

123.41 

146  63 

174.02 

206  34 

244.49 

289  49 

342  60 

790.95 

4163.2 

21813. 

1 0000 
2.2000 

3.6400 

5.3680 

7.4416 

9.9299 

12.916 

16.499 

20.799 

25.959 

32.150 

39  581 

48.497 

59.196 

72.035 

87.442 

105.93 

128.12 

154.74 

186.69 

225.03 

271.03 

326.24 

392  48 

471  98 

I 181.9 

7343.9 

45497. 

1.0000 
2.2400 

3.7776 

5.6842 

8.0484 

10.980 

14615 

19.123 

24.712 

31.643 

40.238 

50.895 

64.110 

80496 

100.82 

126 01 
157.25 

195  99 

244  03 

303.60 

377.46 

469.06 

582  63 

72146 

898  09 

1 0000 1.0000 

3 9184  4.0624 

6 0156  6.3624 

8.6999  9.3983 

84.853 

109  61 

141.30 

494.21 

633  59 

812.00 
1040  4 

1332.7 

1706  8 

5873  2 

69377 

36% 

13.406 

18.696 

12.136 

16.534 

22.163  25  678 

29,369  34  895 

38.593  47.062 

50.398  63.122 

65  510  84  320 

112  30 

149.24 

198.00 

181.87  262.36 

233.79  347.31 

300.25  459  45 

385.32  607.47 

802  86 

1060.8 

1401.2 

1850.6 

2443  8 

3226.8 

12941. 

1.0000 
2.3600 

4.2096 

6.7251 

10.146 

14  799 

21.126 

29.732 

41.435 

57.352 

78.998 

108.44 

148  47 

202  93 

276.98 

377  69 

514  66 

700.94 

954  28 

1298.8 

1767  4 

2404  7 

3271  3 

4450  0 

6053  О 

28172  3 

•FVIFA  >  99,999, 
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Alexander,  Sidney,  203 
Amihud,  Yakov,  208 
Arbel.  Avner,  207,  208 
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Banz.  Rolf.  205 
Basu. Sanjoy,  205 

Battipaglia,  Joseph,  318 
Beebower,  Gilbert  L..  136,  216 
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Black.  Fischer.  7,  178-79  211,  218,  553-54 
Blume.  Marshall.  203,  205 
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Brinson.  Gary  P..  136,  216 
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Buffet,  Warren,  216 
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Carr.  Richard  C.,  536 
Chopra,  Navin,  209 
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Dow, Charles.  384 
Droms. William.  136 
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Firstcnberg.  Paul  M„  541,  542  n 
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SUBJECT  INDEX 

A 
Abnormal  returns,  55 
Accounting  earnings,  356-58 
Acid test  ratio,  365 
Active bond  management,  276-81 

bond swaps,  276-77 
contingent  immunization,  279 
horizon  analysis,  278 
interest rate  swaps,  281-83 
profit,  sources  of.  276-78 

Active  management.  8,  199-200 
active  portfolio  management.  545-58 
international  strategies,  533-33 
lure of,  545-47 
market timing,  554-55 
multifactor  models  and.  556-57 
objectives  of,  547-50 
passive  management  versus,  198-99 
Traynor-Black  model.  553-56 

Adjustable-rate  preferred  stock,  37 
Adjusted  alpha,  556 

ADRs;  see  American  Depository  Receipts 
Advance-decline  line,  392 
After-tax  rate  of  return,  100 
Age of  investor,  portfolio  management  and,  200 
Alpha 

adjusted  alpha,  556 
defined  and  derived,  172 
security  market  line  and  positive  alpha,  171 

American  Depository  Receipts  (ADRsJ,  13 
American  option,  410 

Black-Scholes  valuation,  455 
American  Stock  Exchange  (AMEX),  42,  56,  58 
AMPS.  248 

Annual  percentage  rate  (APR),  of  T-bills,  25 
APT; see  under  Arbitrage 
Arbitrage 

arbitrage  pricing  theory  (APT),  179-87 
CAPM and.  185-86 
defined.  180 

international  markets  and,  536-37 
multifactor  generalization,  186-87 
pure arbitrage,  182  n 
put-call parity,  419-22 
risk arbitrage.  182  n 
well-diversified  portfolio,  183-84 
zero-investment  portfolio,  180 

Arbitrageur,  182  n 
ARCH models,  177 
Arithmetic  averages,  500-501 

Ask price,  58,  226 
Asset  allocation,  5,  96-97,  119-25;  see  also  Active 

management;  Passive  strategies 
capital  market  line  (CML),  125-26 
correlation,  135-36 
defined,  119 

investment  opportunity  set,  141-43 
life  cycle  approach,  96 
market  timing  and,  508-09,  550-51 
performance  evaluation  and,  512 
rebalancing  the  portfolio,  96 
risk-free asset,  121 
risk tolerance  and,  125 
risky asset,  119-21 
Treynor-Black  model,  553-56 
two risky  assets  and,  135-44 

Asset(s);  see  also  Asset  allocation 
asset  pricing  theories,  7 
asset  turnover  (ATO),  361,  363-64 
asset  universe,  97 
asset  utilization  ratios,  363-64 
current  assets,  354 
financial  assets,  3 
long-term  assets,  354 
nontraditional  asset  classes,  543-44 
real assets.  3 
real estate  as.  541,  542 

At the  money  (option),  408 
Attribution  procedures,  of  performance,  509-13 

international  investing  and,  533-34 
Auction  market,  12 
Automatic  cash  management,  66 
Average  collection  period,  364 

В 

Back-end  load,  80 
Balance  sheet  (stockholders'  equity),  253-54 
Balance  sheet  valuation  methods,  324 

book value,  324 
liquidation  value.  324 
replacement  cost.  324 
Tobin's  q.  324 

Bank discount  method.  23-24 
Bank discount  yields.  22-25 
Bankers'acceptance.  26 
Banks,  as  investors,  91 
Basis,  482 

basis  risk,  482-83 
hedging  and.  482-83 

Bearer  bonds.  228 
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Beta,  150-53 
academic  battles  over,  178-80 
defined,  150 

expected  return-beta  relationship,  168-69 
prediction  of,  176-77 

Bid-ask  spread.  58,  66,  92,  399 
Bid  price,  58,  226 
Big  Board;  see  New  York  Stock  Exchange 
Binomial  model,  449 
Binomial  option  pricing,  445-50 
Black  Monday;  see  Market  crash  of  1987 
Black-Scholes  pricing  formula,  451-62 

call  option  valuation,  451-55 
delta,  456 

hedge  ratios  and,  456-62 
implied  volatility,  455 
option  elasticity,  457 
portfolio  insurance,  457-62 
put  option  valuation,  455 

Block  transactions,  64 

on NYSE,  by  years,  64 
Blue  sky  laws,  73 
Boesky  case,  75 
Bogey,  512 

Bond  equivalent  yield,  of  T-bills,  24-25 
Bond  indentures,  234-36 

collateral.  235-36 
debenture  bonds  versus,  236 
dividend  restrictions,  235 
indenture,  defined,  234 
sinking  fund.  234-35 
subordination  of  further  debt.  235 

Bond  market  indicators,  45-46 
Bonds;  see  also  Bond  indentures;  Bond  yields;  Junk 

bonds;  Passive  bond  management;  Yield  curve 
accrued  interest  and  quoted  prices,  227-28 
bond  funds,  78.  215 
bond  rating  classes,  232 
bond  swaps,  276-77 
call  provision,  226,  229 
characteristics  of,  226-31 
convertible  bonds,  230,  430-33 
corporate  bonds,  228-31 
default  risk,  231-36 
defined,  226 
floating  rate  bonds,  230 
general  obligation  bonds,  31 
historical  record  of  HPR,  115-16,  117 
indexed  bond  portfolios,  199 
international  bond  selection,  534 
municipal  bonds,  31-33 
OTC  market  and,  59 
present  value  determination,  236-37 
prices  over  time,  245-49 
pricing  of  bonds,  236-39 
puttable  bonds,  230 
revenue  bonds,  31 
safety,  determinants  of,  233-34 
selection  in  international  investing,  534 
Treasury  bonds,  28-29,  226-28 

Bonds—Com. 

zero-coupon  bonds,  246-49 

Bond  yields.  239-45 

current  yield,  241 

default  premium.  243 

default  risk,  243 

holding  period  return.  245 

realized  compound  yield.  244-45 

yield  to  call,  241-43 

yield  to  matunty,  239-41 

Book  value,  324,  365 

Bottom-up  portfolio  construction,  5-6 

Box-Jenkins  model,  358 

Brady  Commission,  63  n,  73,  212-13 

Breadth  (of  market).  394-95 

Broad  market  movements,  predictors  of.  2(M 

Brokers 

broker's  call  loans.  67 

brokers'  calls.  27 

commission  broker,  61 

discount  brokers.  65-66 

floor  broker.  61 

full-service  brokers.  65-66 

role  in  market,  62.  63 

Broker's  call  loans,  67 

Budget  deficit,  macroeconomy  and.  295 

Bullish  spread.  428-29 

Bundling,  16 

Business  cycles,  306-10 

cyclical  industries,  306 

defensive  industries.  306 

defined.  306 

economic  indicators,  308-10 

peak.  306 

trough.  306 

Butterfly  spread.  438 

Buying  on  margin.  67,  69-70 

С 
CAL;  see  Capital  allocation  line 

Callable 

bonds.  226,  229,  428-30 

preferred  stocks.  37 

Callable  bonds,  226.  229 

as option-like  securities,  428-30 

Call  option.  5.  46.  407 

Black-Scholes  valuation.  451-55 

covered  call.  424-26 

hedge  ratio  and,  456 

naked  option  writing.  425 

put-call  parity,  419-22 

value  at  expiration,  414-15 

value  before  expiration,  443-45 

CAMPS.  248 

Capital  allocation  line  (CAL),  123-25.  164-65.555 

optimal  risky  portfolio  and.  144-45 

Capital  asset  pricing  model;  see  CAPM 

Capital  budgeting.  CAPM  and.  172 

Capital  consumption  allowance  (CCA),  372 
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Capital market  line  (CML),  125-26,  166-67,  555 

Capital markets,  20-21 

CAPM (capital  asset  pricing  model),  165-80 

alpha.  171-72 

APT and.  184-85 

capital budgeting  and.  172 

expected  return-beta  relationship,  169 

expected  returns  and,  168-69 

index models  and,  173-74 

international  investing  and.  536-37 

market strategies  and,  205 

multifactor  generalization  of.  186-87 

regulation  and,  172 

security  market  line  (SML),  170-71 

theoretical  evolution  of,  177-80 

CARDS.  248 

CARs (collateralized  automobile  receivables),  15, 

248 

Cash delivery  (futures),  477 

actual delivery  versus,  477 

Cash flow  matching,  275-76 

dedication  strategy,  275-76 

Cash flows,  statement  of,  354-55 

Cash flow  to  debt  ratio,  234 

CATS,  247,  248 

CBT (Chicago  Board  of  Trade).  470,  478,  485-86 

CCA (capital  consumption  allowance),  372 

Certificate  of  deposit  (CD).  25 

CFTC (Commodities  Futures  Trading  Commission), 

72. 477 

Charting,  384-91 

Dow theory,  384-87 

patterns  (tops/bottoms),  387-88 

point and  figure  charts,  387-91 

warning  about,  390-91 

Chartists,  197 

Chicago  Board  Options  Exchange,  410,  413 

Chicago  Board  of  Trade  (CBT).  470,  478,  485-86 

Chicago  Mercantile  Exchange  (CME),  47,  413 

Circuit  breakers,  73 

Clearinghouse,  futures,  473-74 

Closed-end  funds,  76,  77 

CME (Chicago  Mercantile  Exchange),  47.  413 

CML (capital  market  line).  125-26,  164-65,  555 

Coincident  indicators,  308 

Collateral,  for  bonds.  235-36 

Collateralized  automobile  receivables  (CARs).  15. 

248 

Collateralized  loan,  as  option-like  security, 

433-35 

Collateral  trust  bond.  235 

COLTS.  248 

Commercial  paper  (CP).  25-26 

Commingled  funds.  81 

Commission  broker.  61 

exchange  seats.  56 

negotiated  commissions,  66 

usual commissions.  66 

Commodities  Futures  Trading  Commission  (CFTC), 

72. 477 

Common  stocks 

characteristics  of,  36 

limited  liability,  36 

as ownership  shares,  35-36 

residua]  claim,  36 

Comparison  universe,  502-3 

Competition 

determinants  of,  317 

as source  of  efficiency,  196 

Competitive  bid,  21 

Complete  portfolio,  120 

levered  complete  portfolio,  123 

optimal  risky  portfolio  versus,  146-47 

separation  property  and,  149 

Confidence  index,  395 

Confirmation  theory,  392 

Consolidated  Quotation  System,  59 

Consolidated  Tape,  59 

Consolidation  stage  of  business,  315 

Constant  growth  DDM,  327-30 

aka Gordon  model,  328 

discounted  cash  flow  (DCF)  formula,  329 

life cycles  and.  337 

preferred  stock  and,  328 

Consumer  Price  Index,  inflation  by  years,  115-16 

Contingent  claim  (derivative  security),  5,  46 

Contingent  immunization,  279-80 

Convergence  property,  476 

Convertible  bonds,  230,  430-33 

Corporate  bonds,  33-34,  228-31 

registration  of,  228 

Correlation.  135-36 

serial correlation.  202 

Correlation  coefficient,  two  risky-asset  portfolios 

and.  137-41 

Cost  of  carry  relationship,  483 

Country  selection,  in  international  investing,  533-34 

Coupon  rate  of  bonds.  226 

zero-coupon  bonds.  226 

Covariance,  two  risky-asset  portfolios  and,  137-38 

Coverage  ratios,  233-34 

Covered  call,  424-26 

Covered  interest  arbitrage  relationship,  530-32 

Covering  the  short  position,  70 

Cumulative  asset,  preferred  stock  as,  37 

Current  assets.  354 

Current  ratio.  364-65 

Current  yield,  241 

Cyclical  industries,  306 

D 

DARTS.  248 

DAX index.  45 

Day-of-the-week  effect.  209-10 

Day order.  61 

Days receivables.  364 

DCF (discounted  cash  flow  formula).  329 

DDM;  see  Dividend  discount  models 

Dealer  market,  12 



SUBJECT INDEX  1-5 

Debenture  bonds,  236 

Debt  to  equity  ratio,  234 

Decomposition  of  ROE.  360-63 

Dedication  strategy.  275-76 

Default  premium,  243 

Default  risk,  243 

Defensive  industries.  306 

Deferred  callable  bonds,  229 

Defined  benefit  pension  funds,  89 

Defined  contribution  pension  funds,  89 

Delta  (hedge  ratio),  456 

Black-Scholes  valuation  and,  456-62 

call  options  and.  456 

Demand  shocks,  302-4 

Depreciation 

financial  analysis  and,  371-72 

international  accounting  and,  373 

Derivative  markets,  48-50 

call  option,  46 

derivative  security  (asset;  contingent  claim),  5,  46 

futures  contract,  47-48 

put  option,  46 

Designated  Order  Turnaround  (DOT)  system.  64 

SuperDot,  64 

Detachable  warrant.  433 

Discount  brokers.  65-66 

Discounted  cash  flow  (DCF)  formula,  329 

Discretionary  account,  65 

Diversifiable  risk,  135 

Diversification,  6,  133-64;  see  also  Two  risky-asset 

portfolios 

asset  allocation  and,  133-44 

international  diversification,  521-27 

many  risky  assets  and,  147-49 

nontraditional  asset  classes,  543-44 

portfolio  risk  and,  134-35 

real  estate  and,  541,  542 

risk-free  assets  and,  144-45 

single-factor  asset  market,  149-54 

time  diversification,  159-63 

Dividend  discount  models  (DDM).  326-37;  see  also 

Constant  growth  DDM 

dividend  payout  ratio,  331 

P/E  analysis  and,  342 

plowback  (earnings  retention)  ratio,  331 

return  on  equity  (ROE),  331,  334,  336 

stock  prices  and  investment  opportunity,  330-33 

Dividend  payout  ratio,  331 

DJIA  (Dow  Jones  Industrial  Average),  38-41 

Dollar-weighted  rate  of  return,  499-501 

Domestic  macroeconomy,  analysis  of,  294-96 

budget  deficit,  295 

business  cycles,  306-10 

demand  and  supply  shocks,  302-4 

federal  government  policy,  304-6 

gross  domestic  product  (GDP).  294 

inflation,  295 

interest  rates,  295,  296-302 

sentiment,  295-96 

unemployment  rate,  295 

DOT; see Designated Order Turnaround 

Doubling option. 235 

Dow Jones Industrial Average (DJIA). 38-41 

Dow theory. 384-87 

Elliott wave theory. 387 

Kondratieff wave theory . 387 

resistance level. 386 

support level. 386 

Du Pom system. 360 

Duration. 264-69 

factors which determine, 267-68 

Dynamic hedging. 460 

E 

EAFE (European. Australian. Far East index I. 

534-35 

Earnings 

accounting versus economic earnings. 356-58 

earnings before interest and taxes (EBIT). 352-53 

earnings yield. 367 

fully diluted earnings per share, 433 

standardized unexpected earnings. 357 

Earnings retention (plowback) ratio. 331 

Earnings yield. 342 

EBIT (earnings before interest and taxes). 352-53 

Economic earnings, 356-58 

Economic indicators, 308-10 

coincident indicators. 308 

lagging indicators, 308 

leading economic indicators, 308-10 

ECUs; see European currency units 

Effective annual yield, T-bills. 22-23 

Efficient frontier 

international, 525 

of risky assets. 147-48 

Efficient market hypothesis (EMH); see also Portfo-

lio strategies/market anomalies 

active portfolio management. 199-200 

broad market movements, predictors of, 204 

competition and efficiency, 196 

debate over, 506 

defined, 195 

empirical tests of predictability. 202-4 

investment policy and, 197-200 

lucky event issue, 200-2 

magnitude issue, 200-1 

passive portfolio management, 198-99 

random walks and, 195, 506 

returns over long horizons. 203-4 

returns over short horizons, 202-3 

scientific and computing power and. 216-18 

selection bias issue, 201 

semistrong-form EMH. 196 

strong-form EMH. 197 

versions of,  196-97 

weak-form EMH. 196 

Elliott wave theory , 387 

Emerging company marketplace. 58 

Emerging credits. 231 
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Employee  Retirement  Income  Security  Act  (ERISA), 

95 

Endowment  funds,  as  investors,  91 

Equally weighted  indexes,  44 

Equilibrium  nominal  interest  rate.  302 

Equilibrium  real  interest  rate.  301 

Equipment  obligation  bond,  235 

Equity.  4 

Equity index  fund,  127 

Equity securities,  35-46;  see  also  Common  stocks; 

Preferred  stocks 

Equity trusts,  82 

Equity valuation,  323-50;  see  also  Dividend  dis-

count models 

aggregate  market  analysis,  342-45 

balance  sheet  valuation  methods.  324 

intrinsic  value  versus  market  price.  325-26 

market capitalization  rate,  326 

price/earnings  (P/E)  ratio.  337-42 

ERISA  (Employee  Retirement  Income  Security  Act), 

95 

Ethical  issues 

inside  information  (trading),  73-74,  197,  210, 

232-33 

paying  for  order  flow,  67 

Eurodollars.  26 

European,  Australian.  Far  East  (EAFE)  index, 

532-33 

European  currency  units  (ECUs),  14 

European  option,  410 

Black-Scholes  valuation,  455 

Excess  return,  150 

Exchange  rate.  293 

exchange  rate  risk.  526-32 

hedging  the  exchange  rate  risk.  529-30 

interest  rate  parity  relationship,  530 

Execution,  defined.  67 

Exercise  (strike)  price,  407 

Existing  contracts,  of  futures,  470,  473 

Expectations  hypothesis,  250-51 

Expectations  theory,  249 

Expected  return 

CAPM and,  168-69 

expected  return-beta  relationship,  169-70 

F 

Face (par)  value  of  bonds.  226 

Factor models 

defined,  149 

index model.  150 

international  investing  and,  534-36 

single-factor  asset  market,  149-54 

Factor portfolio.  186 

Fair and  orderly  market.  62 

Fallen angels.  231 

Fannie Mae;  see  Federal  National  Mortgage  Asso-

ciation 

FASB;  see  Financial  Accounting  Standards  Board 

FASTBACs.  248 

Federal  agency  debt,  29-30 

Federal  Deposit  Insurance  Corporation  (FDIC),  91 

Federal  (Fed)  funds,  27 

Federal  government  policy 

fiscal policy,  304 

impact  on  macroeconomy,  304-6 

monetary  policy,  304-5 

supply-side  policies,  305 

Federal  Home  Loan  Bank  (FHLB),  30 

Federal  Home  Loan  Mortgage  Corporation 

(FHLMC;  Freddie  Mac),  30,  34,  231 

Federal  National  Mortgage  Association  (FNMA; 

Fannie  Mae),  30,  34,  231 

Federal  Reserve  System,  27 

monetary  policy  and,  305 

Federal  Savings  and  Loan  Insurance  Corporation 

(FSLIC),  91 

FHLB  (Federal  Home  Loan  Bank),  30 

FHLMC;  see  Federal  Home  Loan  Mortgage  Corpo-

ration 

FIFO  inventory,  370-71 

Filter  rule,  201 

Financial  Accounting  Standards  Board  (FASB) 

Rule  No.  33  (inflation  accounting),  373 

Financial  assets,  3 

Financial  engineering,  16 

Financial  futures,  473,  485-92 

foreign  exchange  futures,  488-89 

index arbitrage,  487-88 

interest  rate  futures.  489-92 

program  trading,  489 

stock index  futures.  486 

synthetic  stock  positions,  486-87 

triple-witching  hour,  489 

Financial  intermediaries,  9 

Financial  statement  analysis,  351-82;  see  also  Inter-

national  accounting;  Ratio  analysis 

comparability  problems,  369-73 

depreciation  problems,  371-72 

earnings,  accounting  versus  economic,  356-58 

inflation  accounting,  373 

inflation/interest  expense  problems,  372 

inventory  valuation  problems,  370-71 

major  financial  statements,  352-56 

return  on  equity  (ROE),  358-60 

value  investing  (Graham  technique),  373-74 

Financial Times  (London),  45 

Firm-specific  risk,  135 

FIRSTS,  248 

Fiscal  policy,  304  > 

Fixed-charge  coverage  ratio,  233 

Fixed-income  capital  market,  28-35 

corporate  bonds,  33-34 

federal  agency  debt,  29-30 

mortgages/mortgage-backed  securities,  34-35 

municipal  bonds  (munis),  31-33 

Treasury  notes  and  bonds,  28-29 

Fixed  income  security,  4 

bonds  as.  226-331 

defined.  225 

preferred  stock  as,  230 
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Floating  rate  bonds,  230 
Floor  broker,  61 
FNMA;  see  Federal  National  Mortgage  Association 
Foreign  currency  options,  410,  412-14 
Foreign  exchange  futures.  488-89 
Foreward  contract,  469 

option  versus,  468 
Forward  rate,  of  interest,  251 
Fourth  market,  59 
Freddie  Mac;  see  Federal  Home  Loan  Mortgage 

Corporation 
Frequency  distributions  of  HPR.  118 
Front-end  load,  80 
FTSE  index.  45 
Full-service  brokers,  65-66 
Fully  diluted  earnings  per  share,  433 
Fundamental  analysis,  197-98 
Fundamental  analysts,  323 
Futures;  see  also  Financial  futures;  Futures  market 

strategies 
cash  delivery,  477 
clearinghouse,  473-74 
convergence  property,  476 
as derivative  securities,  5 
existing  contracts,  470,  473 
foreward  contract,  469 
futures  contract,  47-48 
futures  markets,  468-95 
futures  options,  411-12 
long  position,  469 

maintenance  (variation)  margin,  475-76 
margin,  469-70 
margin  account.  475 
marking  to  market,  475 
mechanics  of  trading,  473-78 
open  interest,  474-75 
options  versus,  468 
pricing  of,  47,  469,  481-85 
regulation  of  trading,  477-78 
reversing  trade,  474 
right  versus  obligation,  48 
short  position,  469-70 
spot-futures  parity  theorem,  481-84 
variation  (maintenance)  margin,  475-76 

Futures  markets  strategies,  478-81 
basis,  480 
basis  risk,  480-81 
hedging  and  speculating,  478-80 
hedging  with  T-bond  futures,  479-80 
long  hedge,  480 

speculating  with  T-bond  futures,  478 
spread,  481,  484-85 

G 

Gap  management,  269 

Generally  accepted  accounting  principles  (GAAP), 
370,  373 

General  obligation  bonds,  31 
Geometric  averages,  500-1 
GIC  (guaranteed  investment  contract),  270-72 

Ginnie  Mae:  see  Government  National  Mortgage 

Association 

Global  economy,  analysis  of.  292-94 

Globalization,  12-14 

GNMA;  see  Government  National  Mortgage  Asso-

ciation 

Good-till-canceled  order.  61 

Gordon  model.  328 

Government  National  Mortgage  Association 

(GNMA;  Ginnie  Mael.  14.  30.  34.  231 

Graham  technique  (value  investing).  373-74 

Gross  domestic  product  iGDPl.  294 

Grossman-Stiglitz  paradox.  218 

Guaranteed  investment  contract  (GIC).  270-72 

Guaranteed  Student  Loan  Programs.  35 

H 
Hedging 

basis  risk  and,  480-81 

Black-Scholes  valuation  and.  456-62 

call  options  and,  456 

dynamic  hedging.  460 

exchange  rate  risk  and.  529-30 

with  futures.  478-81 

hedge  ratio  (delta),  447 

long  hedge,  480 

with  T-bond  futures.  479-80 

Historical  record  of  instruments.  114-19 

Historical  vanance,  115 

Holding-period  return  (HPRI.  112-18 

of  bonds,  245 

defined,  112 

frequency  distributions,  118 

instrument  classes,  by  years.  115-16.  117 

normal  distribution  curve  of.  118 

risk-free rate  and.  113 

HOMES.  248 

Homogeneous  expectations,  165 

Horizon  analysis.  278 

Horizontal  (lime)  spread.  428 

HPR;  see  Holding-period  return 

1 
IB  (interest-burden  ratio).  361-62 

IMM  (International  Monetary  Market).  414 

Immunization,  269-75 

contingent  immunization,  279-80 

net  worth  immunization,  269-70 

rebalancing,  273-75 

target  date  immunization,  270-75 

Implied  volatility  (options).  455 

Income  (balanced)  funds.  78-79 

Income  statement.  352-53 

Indenture;  лее  Bond  indentures 

Index  arbitrage,  487-88 

Index  funds.  42.  80 

as passive  management.  199 

Indexing 

defined,  125 

equity  index  fund.  127 
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Indexing—Com. 

indexed bond  portfolios,  199 
indexed equity  portfolios,  199 
index funds,  42,  80 

Index model,  150 
CAPM and.  173-77 
estimation  of,  174-76 
security  characteristic  line  (SCL),  175-76 
single-index  model,  150-53 

Individual  investors,  88 
Individual  retirement  account  (IRA),  101 
Industry  analysis,  310-18;  see  also  Industry  life 

cycles 
competition  determinants,  317 
defining  an  industry,  311-12 
earnings.  310 
Lynch's  classification  system.  316 
sensitivity  to  business  cycle,  312-14 
stock price  performance,  by  industry,  311 
structure  and  performance,  316-17 

Industry  life  cycles,  314-16 
asset allocation  and,  96 
consolidation  stage,  315 
constant  growth  DDM  and,  337 
maturity  stage,  315 
relative  decline,  315 
start-up  stage,  314-15 

Inflation 
financial  analysis  and,  372 
impact  on  macroeconomy,  295 
inflation  accounting,  373 
by years,  115-16 

Initial listing  requirements 
AMEX and  NASDAQ,  58 
emerging  company  marketplace,  58 
NYSE.  56-57 

Initial public  offerings  (IPOs),  54 
In the  money  (options),  408 
Inside information  (trading),  73-75,  210 

defining  not  easy,  197 
insider  trading  scandals,  232-33 
laws are  cloudy.  74 

Insurance  principle,  risk  and.  134 
Intangibles,  international  accounting  and,  373 
Interest-burden  (IB)  ratio,  361-62 
Interest coverage  ratio.  365 
Interest rate  futures,  489-92 
Interest rate  options,  414 
Interest rate  parity  relationship.  530-32 
Interest rate  risk,  263-68 

duration,  264-69 

duration,  factors  which  determine,  267-68 
interest rate  sensitivity.  263-64 
price risk,  270 
reinvestment  rate  risk,  270 

Interest rates;  see  oilier  Interest  rate  headings 

equilibrium  nominal  rate.  302 
equilibrium  real  rate.  301 
financial  analysis  and.  372 
impact on  macroeconomy.  295,  296-302 

Interest  rates—Com. 

nominal  interest  rate,  298-300 
real interest  rate,  298-300 

Interest  rale  swaps,  281-83 
Intermarket  spread  swap,  276-77 
Internal  rate  of  return,  499 
International  accounting 

depreciation,  373 
intangibles,  373 
reserves,  373 

International  diversification,  521-27 
International  investments,  520-40 

active  strategies,  533-34 
cash/bond  selection,  534 
country  selection  in,  533-34 
сигтепсу selection  in,  533 
equilibrium  in  capital  markets,  536-37 
equity  returns,  by  country,  536 
European,  Australian,  Far  East  (EAFE)  index, 

532-33 
exchange  rate  risk,  526-32 
factor  models  and,  534-36 
international  diversification,  521-27 
passive  strategy,  532-33 
political  risk,  526 
stock  selection  in,  534 
variance  frontier.  522,  525 
world  investable  wealth,  521-22 

International  Monetary  Market  (IMM),  414 
Internet  Trading  System,  59 
Intrinsic  value 

defined,  326 

versus  market  price,  325-26 
of option,  443 

Inventory,  valuation  problems,  370-71 
Investment,  2 

Investment  banking  (bankers),  11,  54-55 
best-effort  agreement,  54 
prospectus,  54 
underwriters,  54 

Investment  companies,  10 
Investment Companies  (Weisenberger),  78 
Investment  Dartboard,  506-7 
Investment  grade  bond,  231 
Investment  horizon,  as  investor  constraint,  92 
Investment  opportunity  set,  141-43 
Investment  policy,  95-99 

active  versus  passive  policies,  98-99,  198-99 
asset  allocation  and,  96-97 
EMH and,  198-90 
fundamental  analysis,  197-98 
technical  analysis.  197 
top down  policies,  97-98 

Investor  constraints,  92-94 
investment  horizon.  92 
liquidity.  92 

matrix  of  constraints,  94-95 
regulations,  92-94 
taxes,  93.  100-102 
unique  needs.  93 
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Investors,  88-91;  see  also  Investment  policy; 
Investor  constraints 

age  of  investor  and  risk,  88-89 
banks,  91 

endowment  funds,  91 
individual  investors,  88 
life  insurance  companies,  90-91 
matrix  of  objectives,  94 
mutual  fund,  89 
nontife  insurance  companies,  91 
objectives  of,  94 
pension  funds,  89-90 
portfolio  management,  102-3 
professional  investors,  89 

IPOs  (initial  public  offerings),  54 
IRA  (individual  retirement  account),  101 

J 

January  effect,  205-6,  213 
Jensen  measure,  504-5 
Junk  bonds,  231-33 

bond  rating  classes,  232 
fallen  angels,  231 
insider  trading  scandals,  232-33 
original-issue  junk,  231 

К 

Kondratieff  wave  theory,  387 

L 

Lagging  indicators,  308 
Leading  economic  indicators.  308-10 
Leverage 

leverage  ratio,  234,  362 
levered  equity,  435 
return  on  equity  and,  358-59 

Levered  complete  portfolio,  123 
Liabilities,  securities  as,  4 
LIBOR  (London  Interbank  Offer  Rate),  27.  281-82 
Life  cycles;  see  Industry  life  cycles 
Life  insurance 

companies,  as  investors,  90-91 
term  policy,  90 
whole-life  policy,  90 

LIFFE  (London  International  Financial  Futures 
Exchange),  490 

LIFO  inventory,  370-71 
Limited  liability,  of  common  stock,  36 
Limit  offer.  61 
Limit  orders,  62 
limit  order  book,  60 
Liquidation  value.  324 
Liquidity 

as investor  constraint,  92 
liquidity  and  coverage  ratios,  364-65 
liquidity  effect.  208 
liquidity  preference  theory,  251-52 
liquidity  premium,  251 
liquidity  ratios,  234,  364-65 

Load (of funds).  76 
London Interbank Offer  Rate (LtBORi. 27. 281-82 
London International Financial Futures Exchange 

(LIFFE). 490 
London Stock Exchange, 57 
Long hedge, 480 
Long position,  469 
Long-term assets.  354 
Lucky event issue,  of EMH, 201-2 
LYONS, 248 

M 
Macroeconomic analysis, 292-310 

domestic macroeconomy, 294-96 
global economy.  292-94 

Magnitude issue,  of EMH. 200-1 
Maintenance (variation) margin. 475-76 
Major Market Index.  411. 486 
Managed funds,  other than mutual 

commingled funds.  81 
real estate investment trusts  (REITs). 81-82 
unit investment tnist,  81 

Management companies, mutual funds  and, 77-80 
Margin. 469-70 

buying on  margin. 67.  69-70 
margin account.  475 
variation (maintenance) margin. 475-76 

Market anomalies;  see Portfolio slraiegies/market 

anomalies 
Market capitalization me.  326 
Market crash of  1987 (Black Monday). 63. 73. 

211-13 
naked puts  and. 417, 461 
world market factor  and, 535-36 

Market newsletter, guaranteed success of, 201 
Market orders,  61 
Market portfolio.  166-67 

risk premium of.  168 
Market price 

intrinsic value versus, 325-26 
ratios, 365-67 

Market risk,  134-35 
synonyms for.  135 

Marketts), 11-12;  see  also Mones market 
auction market,  12 
dealer market.  12 
primary market.  12 
secondary market.  12 

Market segmentation theory.  252 
Market timing 

active management and.  508-9,  550-51 
valuing as  an option. 552-53 

Market-to-book ratios.  208-9 
Market-to-hook-value ratio  (P B). 365-66 
Market value-weighted indexes.  41-43 

other market value  indexes.  42 
S&P 51X1,41-42 

Market volume,  as  technical indicator. 391. 39-' 
Marking lo  market (futures).  475 
Matrix of constraints.  94-95 
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Matrix of  objectives.  94 
Maturity stage  of  business.  315 
Momentum,  technical  analysis  and.  392 
Monetary  policy.  304-5 

Federal Reserve  System  and.  305 
Money market 

bankers'  acceptance,  26 
brokers'  calls.  27 
certificate  of  deposit  (CD).  25 
commercial  paper  (CP).  25-26 
common  stock,  35-37 
derivative  markets,  48-50 
equity  securities,  35-46 
Eurodollars.  26 
Federal  (Fed)  funds  and,  27 
fixed-income  instruments.  28-35 
instruments  handled,  20,  23 
London  Interbank  Offer  Rate  (LIBOR)  and.  27 
money market  fund.  78 
preferred  stock,  37 
repurchase  agreement  (repo;  RP).  26-27 
stock market  listings,  36-37 
Treasury  bills  (T-bill),  21-25 
yield on  instruments,  27-28 

Money  (vertical)  spread.  428 
Mortgage  bond,  235 
Mortgages 

as fixed-income  instrument.  34-35 
mortgage-backed  securities.  34-35 
mortgage  trusts.  82 

Moving  averages,  as  technical  indicators,  393-94 
Multifactor  models,  556-57 

factor  portfolio.  184 

generalization  of  APT  and  CAPM,  186-87 
Municipal  bonds  (munis).  31-33 

general  obligation  bonds,  31 
revenue  bonds.  31 
tax-exempt  yields.  31-33 

Mutual funds,  75-81.  89.  see  also  Managed  funds, 
other  than  mutual 

back-end  load.  80 
classification  of.  78 
closed-end  funds.  76.  77 
costs of  trading.  80-81 
different  objectives  and,  79 
front-end  load.  80 
income  (balanced)  funds,  78-79 
index funds.  80 
international  funds.  525.  528 
load. 76 

management  companies  and.  77-80 
net asset  value  (NAV).  76 
no-load  fund,  76 
objectives  of,  78 
open-end  funds.  76 
operating  expenses.  80 
performance  of.  211-16 
12b-1 charges.  80-81 

Mutual fund  theorem.  167 

N 

Naked  option 
puts,  417 
writing  of,  425 

NASDAQ,  42,  58-59,  65 

levels  of  subscribers,  58-59 
National  Association  of  Securities  Dealers  Auto-

matic  Quotations;  see  NASDAQ 
National  Bureau  of  Economic  Research  (NBER), 

306 

NAV;  see  Net  asset  value 
Neglected-firm  effect,  207-8 
Negotiated  commissions,  66 
Net asset  value  (NAV),  76 
Net worth  immunization,  269-70 
Neural  networks.  217 

New York  Stock  Exchange  (NYSE;  Big  Board), 
36-37,  56 

block transactions,  by  years,  64 
initial  listing  requirements,  56-57 

Nikkei  indexes,  45 
No-load  fund.  76 
Nominal  interest  rate.  298-300 
Noncompetitive  bid,  21 
Nondiversifiable  risk,  135 
Nonsystemic  risk.  135 
Normal  distribution 

curve  of  HPR.  113,  118 
table  of  values.  453-54 

Notational  principal,  281.  282  n 
NYSE:  see  New  York  Stock  Exchange 

О 
Obligation  versus  right.  48 
OCC (Option  Clearing  Corporation).  410-11 
Odd-lot  theory.  395 
Official Summary  of  Insider  Trading  (SEC), 

210 

Official Summary  of  Securities  Transactions  and 

Holdings (SEC).  75 
One Up  on  Wall  Street  (Lynch).  316 
Open-end  funds,  76 
Open  interest,  in  futures,  474-75 
Open order,  61 
OPOSSMS,  248 
Optimal  risky  portfolio 

capital  allocation  lines  and,  144-45 
choosing  the.  148-49 
complete  portfolio  versus.  146 
defined,  145 

risk-free asset  and.  144-47 
Option  Clearing  Corporation  (OCC).  410-11 
Option  contract 

American  option.  410 
at the  money.  408 
call option,  5.  46,  407 
European  option.  410 
exercise  (strike)  pnce.  407.  408 
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Option  contract�Cont. 

foreign  currency  options,  410,  412-14 

futures  options,  411-12 

index  options,  411-12 

interest  rate  options,  414 

in the  money,  408 

options  trading,  408-10 

out  of  the  money,  408 

put  option,  46,  408-9 

stock  index  options,  410 

Option  elasticity,  457 

Option-like  securities,  428-35 

callable  bonds,  428-30 

collateralized  loans,  433-35 

convertible  securities,  430-33 

levered  equity,  435 

risky debt,  435 

warrants,  433 

Options;  see  also  other  Option  entries 

call  option,  5,  46,  407 

foreward  contract  versus,  468 

futures  versus,  468 

put  option,  46 

put  option  values,  415-17 

Options,  values  at  expiration,  414-28;  see  also 

Option  strategies 

call  option  values,  414-15 

put-call  parity,  419-22 

put  option  values,  415-17 

stock  investments  versus,  418-19 

Option  strategies,  422-28 

covered  call,  424-26 

protective  put,  422-24 

spreads,  428-29 

straddle,  426-28 

Option  valuation.  442-67;  see  also  Black-Scholes 

pricing  formula 

binomial  model,  449 

binomial  option  pricing,  445-50 

determinants  of  values,  443-45 

intrinsic  value,  443 

time  value,  443 

volatility  value.  443 

Original  issue  discount  (OID)  bonds.  246-47, 

249 

Original-issue  junk,  231 

OTC;  see  Over-the-counter  market 

Out  of  the  money  (option),  408 

Overreaction  hypothesis.  209 

Over-the-counter  (OTC)  market;  see  also  NASDAQ 

ask  price.  58 

bid-ask  spread,  58 

bid  price,  58 

bonds  and,  59 

as dealer  market,  12 

operations  of,  58-59 

options.  408 

pink  sheets,  58 

trading  on,  65 

Par (face)  value of bonds. 226 

Passive bond management. 269-76 

cash flow  matching. 275-76 

dedication strategy.  275-76 

immunization. 269-75 

net worth immunization, 269-70 

target date  immunization. 270-75 

Passive strategies. 8.  98-99.  125-26 

active strategies versus. 198-99 

capital market  line (CML) and. 125-26 

defined. 199 

efficiency of, 167 

indexing and.  125 

international, 532-33 

passive core strategy. 99 

Pass-through secunty,  14-15,  34 

Paying for  order flow, 67 

P/B (market-to-book-value ratio). 365-66 

Peak, defined.  306 

P/E multiple;  see P/E (price eamingsl ratio 

Pension funds.  89-90 

defined benefit.  89 

defined contribution. 89 

P/E (price earnings) ratio. 36 

DDM and.  342 

financial analysis and. 366-67 

growth opportunities and. 337-12 

P/E effect.  205 

pitfalls in P/E analysis. 340-42 

price/earnings multiple. 337 

Performance evaluation, 498-519;  see also Risk-

adjusted returns 

arithmetic averages. 500-501 

asset allocation and, 512 

attribution procedures, 509-13 

bogey, 510 

dollar-weighted rate of relum. 499-500 

geometric averages, 500-501 

internal rate  of return, 499 

market timing.  508-9 

measuring investment returns, 498-501 

real estate. 541. 542 

sector selection decisions, 512 

securily selection decisions. 512 

time-weighted rate  of return. 499-500 

Personal trust.  89 

Pink sheets,  58 

Plowback (earnings retention) ratio. 331 

Point and figure charts. 387-91 

Political risk,  international, 526 

Portfolio; see also Portfolio strategies/market anom-

alies 

active portfolio.  555 

bogey portfolio.  510 

complete portfolio. 120 

expected return and risk, 121-23 

factor portfolio, 186 

levered complete portfolio, 123 



1-12  SUBJECT  INDEX 

Portfolio�Com. 

modern  portfolio  theory,  6-7 

passive  portfolio  management,  198-99 

portfolio  insurance.  457-62 

portfolio  management,  102-3 

replicating  portfolio,  446 

risk and  diversification,  134-35 

risk-free portfolio,  121 

risky portfolio,  119-21 

Treynor-Black  model,  554-56 

value-weighted  portfolio,  125 

well-diversified  portfolio,  183-84 

zero-investment  portfolio,  180 

Portfolio  strategies/market  anomalies,  205-16 

CAPM  and.  205 

day-of-the-week  effect,  209-10 

inside  information,  210 

January  effect,  205-6 

liquidity  effect,  208 

market  crash  of  1987,  211-13 

market-to-book  ratios,  208-9 

mutual  fund  performance,  211-16 

neglected-firm  effect,  207-8 

reversal  effect,  209 

risk adjustment  and,  507-9 

small-firm  effect,  205-6 

Value  Line  enigma,  210-11 

weekend  effect,  209-10 

Precious  metals,  investing  in,  541,  543,  544 

Predictors  of  market  movements;  see  Broad  market 

movements,  predictors  of 

Preferred  habitat  theory,  252 

Preferred  stocks,  37,  430 

adjustable-rate  preferred  stock,  37 

characteristics  of,  37 

DDM and,  328 

as fixed-income  security,  230 

Premium,  as  option  purchase  price,  48 

Price/earnings  ratio;  see  P/E  ratio 

Price  risk.  270 

Price-weighted  average  index,  38-41 

Primary  market  (for  securities),  12,  54 

Professional  investors,  89 

Profitability  ratios,  234 

Profit  margin  (return  on  sales),  361 

Program  trading,  64 

futures.  488 

Prospectus.  54 

Protective  covenants.  234 

Protective  put,  422-24.  457-58 

synthetic  protective  put,  459 

Prudent  man  law.  92-93 

Pure  yield  pickup  swap,  277 

Put bond.  230 

"�"'call  ratio.  393 

nion.  46,  408-9 

. jck-Scholes  valuation.  455 

naked puts.  417 

protective  put.  422-24.  457-58 

put-call  parity.  419-22 

Put option�Com. 

put-call  parity  theorem,  421 

valuation,  455 

values  at  expiration,  415-17 

Q 

Quick  ratio,  234,  365 

R 

Random  walk,  195,  508 

Ranking  of  timeliness,  396 

Rate  anticipation  swap,  277 

Ratio  analysis,  360-67 

decomposition  of  ROE,  360-63 

liquidity  ratios,  364-65 

market  price  ratios,  365-67 

turnover  ratios,  363-64 

Real  assets,  2 

Real  estate,  diversified  portfolios  and,  541,  542 

Real  estate  investment  trusts  (REITs),  81-82 

equity  trusts,  82 

mortgage  trusts,  82 

returns  from,  541-42 

Real  interest  rate,  298-300 

Realized  compound  yield,  244-45 

Rebalancing  the  immunized  portfolio,  273-75 

Redeemable  preferred  stocks,  37 

Redeemable  trust  certificate,  81 

Refunding  of  bonds,  229 

Registered  bonds,  228 

Registered  trader,  61 

Regression  equations,  for  single-index  model, 

151-52,  154,  175 

Regulating  of  securities  markets,  72-75 

blue  sky  laws,  73 

CAPM  and.  172 

circuit  breakers,  73 

inside  information  (trading),  73-75 

as investor  contraint,  92-94 

prudent  man  law.  92-93 

Reinvestment  rate  risk,  270 

REITs;  see  Real  estate  investment  trusts 

Relative  decline  stage  of  business,  315 

Relative  strength 

analysis,  197 

as technical  indicator.  396 

Replacement  cost,  324 

Replication,  446 

Repurchase  agreements  (repo;  RP),  26-27 

reverse  repo,  26 

Residual  claim,  of  common  stock,  36 

Residuals,  174,  556 

Resistance  level,  386 

Return 

beta.  150-53 

exess  return,  150 

expected  portfolio  return  and  risk,  121-23, 

137-39 

holding-period  return  (HPR),  112-18 
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Return�Cont. 

HPR  by  years,  115-16,  117 

real  estate  and,  542 

returns  over  long  horizons,  203-4 

returns  over  short  horizons,  202-3 

reward-to-variability  ratio,  123 

Return  on  assets  (ROA)  ratio,  234,  359-60 

Return  on  equity  (ROE),  331,  334,  336 

decomposition  of  ROE,  360-63 

financial  analysis  and,  358-60 

leverage  and,  358-59 

Return  on  sales  (profit  margin),  361 

Revenue  bonds,  31 

Reversal  effect,  209 

Reverse  repo,  26 

Reversing  trade,  474 

Reward-to-variability  ratio,  123 

Riding  the  yield  curve,  252 

Right  versus  obligation,  48 

Risk;  see  also  Asset  allocation;  Risk  premium 

capital  allocation  line  (CAL),  123-25 

expected  portfolio  return  and,  121-23 

insurance  principle  and,  134 

investor  age  and,  88-89 

market  risk,  134-35 

return  and,  111  -30 

reward-to-variability  ratio,  123 

risk  arbitrage,  182  n 

risk  aversion,  114 

risk-free rate,  113 

risk  tolerance  and  asset  allocation,  125 

unique  risk,  135 

Risk  adjusted  returns,  502-8 

changing  portfolios  and,  507-8 

comparison  universe,  502-3 

Jensen  measure,  504-5 

risk  adjustments,  503-7 

Sharpe  measure,  503-4,  507-8 

Treynor  measure,  504-7 

Risk-free  assets,  optimal  risky  portfolio  and,  144-45 

Risk  premium,  112-14 

defined,  113-14 

holding-period  return  (HPR),  112-18 

market  portfolio  and,  168 

risk  aversion  and,  114 

risk-free rate  and,  113 

Risk-return  trade-off,  6 

two  risky-asset  portfolios  and,  140-44 

Risky  assets;  see  also  Two  risky-asset  portfolios 

diversification  and  many  assets.  147-49 

efficient  frontier  of,  147-48 

Risky  portfolio,  119-21 

optimal  risky  portfolio  and,  144-47 

ROA  (return  on  assets  ratio),  234,  359-60 

ROE;  see  Return  on  equity 

S 

Sallie  Mae;  see  Student  Loan  Marketing  Association 

Scatter  diagrams,  single-index  model  and,  151-52, 

154 

SCL; see  Security  charactenstic line 

Seasoned new  issues,  54 

Seats 

commission broker  seats. 56 

on exchanges.  56 

price of (NYSE).  57 

Secondary markets.  12.  54 

stock markets  as.  56-58 

Sector-oriented  intermarket  spread analysis. 277 

Sector selection  decisions.  512 

Securities 

abnormal returns,  55 

derivative securities.  5 

fixed income  securities. 4 

fourth market.  59 

how issued,  54-56 

initial public  offerings  (IPOs). 54 

investment banking  and.  54-55 

as liabilities,  4 

national market  system. 60-61 

primary market,  54 

seasoned new  issues, 54 

secondary markets,  54.  56-58 

security analysis.  5 

security selection, 5 

shelf registration.  55 

third market,  59.  68 

underpricing. 55-56 

where traded.  56-60 

Securities Act  Amendments of 1971. 59 

Securities Act  of 1933,  72 

Secunties  Exchange Act of 1934. 72 

Rule 10b-5,  197 

Securities and  Exchange Commission. 59.72.  80 

Official Summary  of Insider Trading, 210 

Official Summary  of Securities Transactions and 

Holdings, 75 

Securities Investor  Protection Act of 1970. 72 

Securities Investor Protection Corporation (SIPC). 

72-73 

Securitization, 14-15 

Security Analysis  (Graham and Dodd). 7, 374 

Security characteristic line (SCL). 152 

index model and.  175-76 

Security market  line (SML). 171-72 

Security selection decisions, 512; see also Asset 

allocation 

Treynor-Black model.  553-56 

Selection bias  issue, of EMH. 201 

Self-destructing  patterns. 384. 400 

Semistrong-form  EMH. 196 

Sentiment, impact on macroeconomy. 

295-96 

Separation property,  149 

Serial bond  issue, 235 

Serial correlation,  202 

Sharpe measure. 503-4.  507-8.  547 

Shelf registration. 55 

Short interest,  as  technical indicator. 395 

Short position.  469-70 
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Short sales.  61.  70-72 

covering  the  short  position,  70 

stock purchases  versus,  70-71 

SIC codes.  311-12 

Single-factor  asset  market,  149-54 

diversification  in.  153-54 

factor  models,  149 

scatter  diagrams  and.  151-52,  154 

Single-index  model,  151-53 

prediction  of  beta.  176-77 

security  characteristic  line  (SCL),  152,  175-76 

Sinking  fund.  234-35 

SIPC (Securities  Investor  Protection  Corporation), 

72-73 

SLMA;  see  Student  Loan  Marketing  Association 

Small-firm  effect,  205-7 

SML (security  market  line),  171-72 

Specialists.  62-63 

as broker  or  dealer,  62 

Speculating 

with futures,  478-80 

with T-bond  futures.  478 

Speculative  grade  bond;  see  Junk  bonds 

Spot-futures  parity  theorem,  481-84 

Spreads,  428-29 

butterfly  spread.  438 

spread (futures).  481,  484-85 

Standard  &  Poor's 

Composite  500  (S&P  500),  41-42 

other  S&P  indexes.  42 

S&P 100  Index,  411 

Standard  deviation  of  ROR,  as  measure  of  risk.  113 

Stamford Industry  Classification  (SIC  codes), 

311-12 

Standardized  unexpected  earnings,  357 

STARS.  248 

Start-up  stage  of  business.  314-15 

Statement  of  cash  flows,  354-55 

Stock exchanges,  60-65;  see  also  Over-the-counter 

market;  Trading  on  exchanges 

major  and  regional,  56-57 

market value  and  volume,  57 

as secondary  market,  56-58 

Stockholders'  equity  (balance  sheet),  253-54 

Slock index  futures.  486 

Stock index  options,  410 

Stock market  indicators,  38-46 

Dow Jones  Industrial  Average  (DJIA).  38-41 

equally  weighted  indexes.  44 

foreign  and  international  indexes.  43-45 

market value-weighted  indexes.  41-43 

Morgan Stanley  Capital  International  (MSCI), 

42-43 

NASDAQ.  42 

price-weighted  average  index.  38-41 

Standard  &  Poor's  Composite  500  (S&P  500), 

41-42 

Stock market  listings.  36-37 

Stock market  price  index.  308.  310 

Stocks 

historical  record  of  HPR.  115-16,  117 

selection  in  international  investing,  534 

Stop-loss  orders,  61 

Straddle,  426-28 

Straps.  428 

Street  name.  64.  67 

Strike  (exercise)  price,  407,  408 

Stripped  bonds,  247 

Strips,  as  straddle,  428 

Strong-form  EMH,  197 

Student  Loan  Marketing  Association  (SLMA;  Sallie 

Mae),  35 

Subordination  clauses,  235 

Substitution  swap,  276 

SupcrDot,  64,  73 

futures  and,  488 

program  trade  and,  64 

Supply  shocks.  302-4 

Supply-side  policies,  305 

Support  level,  386 

Swap  contracts,  as  derivative  securities,  5 

Sweentener.  for  warrant,  433 

Synthetic  protective  put,  459 

Synthetic  stock  positions,  486-87 

Systemic  risk,  135 

T 

Target  date  immunization,  270-75 

Tax-burden  ratio.  361 

Taxes 

investment  strategy  and,  100-102 

as investor  constraint.  93 

tax-deferral  option,  100-101 

tax-deferred  retirement  plans.  101-2 

tax-exempt  bond  yields,  31-33 

tax-sheiter  options,  100-121 

tax swap.  277 

Tax Reform  Act  of  1986.  31 

Technical  analysis,  197,  383-404;  see  also  Charting 

breadth  (of  market),  394-95 

confidence  index.  395 

market  volume,  391.  393 

moving  averages,  393-94 

odd-lot  theory.  395 

put/call  ratio.  393 

relative  strength.  197.  396 

short  interest,  395 

technical  indicators,  391-96 

Value  Line  system,  396-98 

Technical  analysts.  323 

as chartists,  384 

Tender  offer,  35 

Term  insurance  policy.  90 

Term structure  of  interest  rates.  249 

Third  market.  59,  68 

TIGRs,  247.  248 

Time  diversification,  fallacy  of,  159-63 
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Time  (horizontal)  spread,  428 
Times  interest  earned,  233,  365 
Time  value,  of  option,  443 
Time-weighted  returns,  501-2 
Tobin's  q,  324 

Top-down  portfolio  construction,  5,  97-98 
Tops  and  bottoms  patterns,  387-88 
Total  Stock  Market  Portfolio,  42 
Trading  costs,  65-67 

automatic  cash  management,  66 
bid-ask  spread.  66 
commissions,  66 
discount  brokers,  65-66 
discretionary  account,  65 
execution,  defined,  67 
full-service  brokers,  65-66 
negotiated  commissions,  66 
paying  for  order  flow,  67 

Trading  on  exchanges,  60-65;  see  also  Brokers; 
Trading  costs 

block  transactions,  64 
buying  on  margin,  67,  69-70 
day order,  61 

Designated  Order  Turnaround  (DOT)  system,  64 
fair  and  orderly  market,  62 
good-till-canceled  order,  61 
limit  offer,  61 
limit  orders,  62 
market  orders,  61 
open  order,  61 
on OTC  market,  65 
registered  trader,  61 
settlement,  64-65 
short  sales,  61,  70-72 
specialists,  62-63 
stop-loss  orders,  61 
types  of  orders,  61-63 

Transaction  costs,  398 
Treasury  bills  (T-bills),  21-25 

annual  percentage  rate  (APR),  25 
bank  discount  method,  23-24 
bank  discount  yields,  22-25 
bond  equivalent  yield,  24-25 
effective  annual  yield,  22-23 
historical  record  of  HPR,  115-16,  117 

Treasury  notes  and  bonds,  28-29,  226-28 
hedging  with  T-bond  futures,  479-80 
speculating  with  T-bond  futures,  478 

Treasury  strips,  247 
Treynor-Black  model,  553-56 
Treynor  measure,  504-7 
Trin  statistic,  391 
Triple-witching  hour,  488 
Trough,  defined,  306 
Turnover  ratios,  363-64 
12b— 1 charges,  80-81 
Two  risky-assets  portfolios,  135-44 

correlation,  135-36 
correlation  coefficient,  137-41 

Two risky-assets portfolios—Cont. 

covariance. 137-38 
risk-return trade-off.  140-44 
three rules of.  139 
variance. 136-37 

Two-state option pricing. 445-50 

U 
Unbundling. 16 
Underpricing (securities). 55-56 
Underwriters. 54 
Unemployment rate.  295 
Unique risk, 135 

synonyms for.  135 
Unit investment trust. 81 
Unsecured bond (debenture). 236 

V 
Valuation of equities; see Equity valuation 
Value investing (Graham technique). 373-74 
Value Line Investment Suney. 312.  358. 370 

enigma of,  210-11 
technical analysis and. 396-98 

Value Line Index. 411 
Value-weighted portfolio. 125 
Variance. 113 

historical variance, 115 
two risky-asset portfolios. 136-37 
variance frontier. 524, 525 

Variation (maintenance) margin, 475-76 
Vertical (money) spread, 428 
Volatility value, of option. 443 

W 
Wall Street Journal. 7. 74 

corporate bond prices. 33 
Dow Jones averages. 41 
foreign currency options. 414 
foreign exchange сигтепсу trading. 490 
futures contracts. 48. 471-72 
futures options, 413 
government agency securities, 30 
index options, 412 
money rate  listings. 22 
mutual fund  listings, 77 
NYSE stock listings. 37 
option quotations. 47, 409 
program trading. 489 
real estate returns, 542 
stock index performance. 43 
T-bill listings. 24 

Treasury bonds,  notes, bills listings. 29 
Warrant, 11,433 
Weak-form EMH. 196 
Weekend effect.  209-10 
Well-diversified portfolio, 183-84 
Whole-life insurance policy. 90 
Wilshire 500 index, 52 
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Workout period,  276 

World investable  wealth,  521-22 

Yield,  earnings  yield,  367 

Yield of  bonds;  see  Bond  yields 

Yield curve,  249-54 

defined,  249 

expectations  hypothesis,  250-51 

expectations  theory,  249 

forward  rate  of  interest,  251 

liquidity  preference  theory,  251-52 

liquidity  premium,  251 

market segmentation  theory,  252 

Yield curve�Com. 

term structure  of  interest  rates,  249 

Yield to  call,  241-43 

Yield to  maturity  (YTM)),  239-41 

Zero-coupon  bonds,  226,  246-49 

original  issue  discount  (OID)  bonds,  246-47,  249 

short-term  and  long-term  instruments,  247 

stripped  bonds.  247 

Zero-investment  portfolio,  180 
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