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We wrote the first edition of this textbook more than 15 years ago. The intervening years
have been a period of rapid and profound change in the investments industry. This is due in
part to an abundance of newly designed securities, in part to the creation of new trading
strategies that would have been impossible without concurrent advances in computer tech-
nology, and in part to rapid advances in the theory of investments that have come out of the
academic community. In no other field, perhaps, is the transmission of theory to real-world
practice as rapid as is now commonplace in the financial industry. These developments
place new burdens on practitioners and teachers of investments far beyond what was re-
quired only a short while ago.

Investments, Sixth Edition, is intended primarily as a textbook for courses in investment
analysis. Our guiding principle has been to present the material in a framework that is orga-
nized by a central core of consistent fundamental principles. We make every attempt to
strip away unnecessary mathematical and technical detail, and we have concentrated on
providing the intuition that may guide students and practitioners as they confront new ideas
and challenges in their professional lives.

This text will introduce you to major issues currently of concern to all investors. It can
give you the skills to conduct a sophisticated assessment of current issues and debates cov-
ered by both the popular media as well as more-specialized finance journals. Whether you
plan to become an investment professional, or simply a sophisticated individual investor,
you will find these skills essential.

Our primary goal is to present material of practical value, but all three of us are active
researchers in the science of financial economics and find virtually all of the material in
this book to be of great intellectual interest. Fortunately, we think, there is no contradiction
in the field of investments between the pursuit of truth and the pursuit of money. Quite the
opposite. The capital asset pricing model, the arbitrage pricing model, the efficient markets
hypothesis, the option-pricing model, and the other centerpieces of modern financial re-
search are as much intellectually satisfying subjects of scientific inquiry as they are of im-
mense practical importance for the sophisticated investor.

In our effort to link theory to practice, we also have attempted to make our approach
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 seeking the title of Chartered Financial Analyst (CFA). The CFA curriculum
represents the consensus of a committee of distinguished scholars and practitioners re-
garding the core of knowledge required by the investment professional. This text also is
used by the CAIA Association, a nonprofit association that provides education concerning
nontraditional investment vehicles and sponsors the Chartered Alternative Investment
Analyst designation.

There are many features of this text that make it consistent with and relevant to the CFA
curriculum. The end-of-chapter problem sets contain questions from past CFA exams, and,
for students who will be taking the exam, Appendix B is a useful tool that lists each CFA
question in the text and the exam from which it has been taken. Chapter 3 includes excerpts
from the “Code of Ethics and Standards of Professional Conduct” of the ICFA. Chapter 26,
which discusses investors and the investment process, is modeled after the ICFA outline.

In the Sixth Edition, we have further extended our systematic collection of Excel
spreadsheets that give tools to explore concepts more deeply than was previously possible.
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These spreadsheets are available on the website for this text (www.mhhe.com/bkm), and
provide a taste of the sophisticated analytic tools available to professional investors.

UNDERLYING PHILOSOPHY

Of necessity, our text has evolved along with the financial markets. In the Sixth Edition, we
address many of the changes in the investment environment.

At the same time, many basic principles remain important. We believe that attention to
these few important principles can simplify the study of otherwise difficult material and
that fundamental principles should organize and motivate all study. These principles are
crucial to understanding the securities already traded in financial markets and in under-
standing new securities that will be introduced in the future. 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.

The common theme unifying this book is that security markets are nearly efficient,
meaning most securities are usually priced appropriately given their risk and return attrib-
utes. 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; as a result, our discussions of strategy are always guided
by the implications of the efficient markets hypothesis. While the degree of market effi-
ciency is, and always will be, a matter of debate, we hope our discussions throughout the
book convey a good dose of healthy criticism concerning much conventional wisdom.

Distinctive Themes Invesments is organized around several important themes:

1. The central theme is the near-informational-efficiency of well-developed security
markets, such as those in the United States, and the general awareness that
competitive markets do not offer “free lunches” to participants.

A second theme is the risk—return trade-off. This too is a no-free-lunch notion,
holding that in competitive security markets, higher expected returns come only
at a price: the need to bear greater investment risk. However, this notion leaves
several questions unanswered. How should one measure the risk of an asset? What
should be the quantitative trade-off between risk (properly measured) and expected
return? The approach we present to these issues is known as modern portfolio
theory, which is another organizing principle of this book. Modern portfolio theory
focuses on the techniques and implications of efficient diversification, and we
devote considerable attention to the effect of diversification on portfolio risk as
well as the implications of efficient diversification for the proper measurement
of risk and the risk—return relationship.

2. This text places greater emphasis on asset allocation than most of its competitors.
We prefer this emphasis for two important reasons. First, it corresponds to the
procedure that most individuals actually follow. Typically, you start with all of your
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 decisions. 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.
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3. This text offers a much broader and deeper treatment of futures, options, and
other derivative security markets than most investments texts. These markets have
become both crucial and integral to the financial universe and are the major sources
of innovation in that universe. Your only choice is to become conversant in these
markets—whether you are to be a finance professional or simply a sophisticated
individual investor.

NEW IN THE SIXTH EDITION

Following is a summary of the content changes in the Sixth Edition:

The Investment
Environment
(Chapter 1)

How Securities
Are Traded (Chapter 3)

History of Interest
Rates and Risk
Premiums (Chapter 5)

Arbitrage Pricing
Theory and Multifactor
Models of Risk and
Return (Chapter 11)

Market Efficiency and
Behavioral Finance
(Chapter 12)

Empirical Evidence on
Security Returns
(Chapter 13)

Bond Prices and Yields
(Chapter 14)

Equity Valuation
Models (Chapter 18)

Chapter 1 contains extensive new material on failures in corporate gover-
nance in the boom years of the 1990s and the conflicts of interest that gave
rise to the many scandals of those years.

We have added new material on securities trading including initial public
offerings, electronic trading, and regulatory reforms in the wake of recent
corporate scandals to Chapter 3.

We have extended the historical evidence on security returns to include
international comparisons as well as new approaches to estimating the mean
market return. We also have added an introduction to value at risk using
historic returns as a guideline.

We have largely rewritten this chapter. There is now greater focus on the use
of factor models as a means to understand and measure various risk expo-
sures. The intuition for the multifactor risk—return relation has been en-
hanced, and the comparison between the multifactor APT and CAPM has
been further developed.

We have fully reworked our treatment of behavioral finance by adding more
careful development of behavioral hypotheses, their implications for secu-
rity pricing, and their relation to the empirical evidence on security pricing.

We have updated our discussion of the value and size effects, with an em-
phasis on competing interpretations of these premiums.

We have added new spreadsheet material helpful in analyzing bond prices
and yields. This new material enables students to price bonds between
coupon dates.

We have added new material on quality of earnings, earnings management,
and the use of accounting data in valuation analysis to this chapter.



‘ Bodie-Kane-Marcus:
Investments, Sixth Edition

Front Matter Preface © The McGraw-Hill
Companies, 2004

PREFACE Xxi

Financial Statement We have added new material related to the accounting scandals of the last
Analysis (Chapter 19) few years to this chapter. It discusses ways in which accounting rules were

skirted in the 1990s and ongoing reforms in accounting standards.

Option Valuation We have extended the binomial option pricing model to a multiperiod exam-
(Chapter 21) ple to illustrate how the model may be used to obtain realistic prices.

International We have fully rewritten this chapter, which now contains considerably more
Diversification evidence on global financial markets and security returns.
(Chapter 25) In addition to these changes, we have updated and edited our treatment of

topics wherever it was possible to improve exposition or coverage.

The Process of We have added to this chapter an appendix containing an extensive spread-
Portfolio Management sheet model for sophisticated financial planning. The spreadsheets (available
(Chapter 26) as well at the course website) allow students to study the interaction of taxes

and inflation on long-term financial strategies.

ORGANIZATION AND CONTENT

The text is composed of seven sections that are fairly independent and may be studied in a
variety of sequences. Since there is enough material in the book for a two-semester course,
clearly a one-semester course will require the instructor to decide which parts to include.

Part I is introductory and contains important institutional material focusing on the fi-
nancial environment. We discuss the major players in the financial markets, provide an
overview of the types of securities traded in those markets, and explain how and where se-
curities are traded. We also discuss in depth mutual funds and other investment companies,
which have become an increasingly important means of investing for individual investors.

The material presented in Part I should make it possible for instructors to assign term
projects early in the course. These projects might require the student to analyze in detail a
particular group of securities. Many instructors like to involve their students in some sort
of investment game and the material in these chapters will facilitate this process.

Parts II and III contain the core of modern portfolio theory. Chapter 5 is a general dis-
cussion of risk and return, making the general point that historical returns on broad asset
classes are consistent with a risk—return trade-off. We focus more closely in Chapter 6 on
how to describe investors’ risk preferences. In Chapter 7 we progress to asset allocation and
then in Chapter 8§ to portfolio optimization.

After our treatment of modern portfolio theory in Part II, we investigate in Part III the
implications of that theory for the equilibrium structure of expected rates of return on risky
assets. Chapters 9 and 10 treat the capital asset pricing model and its implementation using
index models, and Chapter 11 covers multifactor descriptions of risk and the arbitrage pric-
ing theory. We complete Part IT with a chapter on the efficient markets hypothesis, includ-
ing its rationale as well as the behavioral critique of the hypothesis, the evidence for and
against it, and a chapter on empirical evidence concerning security returns. The empirical
evidence chapter in this edition follows the efficient markets chapter so that the student can
use the perspective of efficient market theory to put other studies on returns in context.

Part IV is the first of three parts on security valuation. This Part treats fixed-income se-
curities—bond pricing (Chapter 14), term structure relationships (Chapter 15), and interest-
rate risk management (Chapter 16). The next two Parts 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.
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Walkthrough

This book contains several features designed to
N i make it easy for the student to understand,
€W an absorb, and apply the concepts and

Enhanced techniques presented.

Pedagogy

Concept Check

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 deter-
mine whether he or she has under-
stood the preceding material. Detailed
solutions are provided at the end of
each chapter.

a. Suppose the real interest rate is 3% per year and the expected inflation
rate is 8%. What is the nominal interest rate?

CONCEPT

CHECKI=
QUESTION 1 b. Suppose the expected inflation rate rises to 10%, but the real rate is

unchanged. What happens to the nominal interest rate?

Bills and Inflation, The Fisher equation predicts a close connection between inflation and the
1963-2002 rate of return on T-bills. This is apparent in Figure 5.2, which plots both fime

series on the same set of axes. Both series tend to move together, whigh is

consistent with our previous statement that expected inflation is a significant force dgter-
mining the nominal rate of interest.
For a holding period of 30 days, the difference between actual and expected inflatign is
not large. The 30-day bill rate will adjust rapidly to changes in expected inflation indyced
by observed changes in actual inflation. It is not surprising that we see nominal rates on
bills move roughly in tandem with inflation over time.

2,885.9 — $2.3
1. NAV = % = $7.79
SOLUTIONS :
TO CONCEPT 2. The net investment in the Class A shares after the 4% commission is $9,600. If the
CHECKS fund earns a 10% return, the investment will grow after n years to $9,600 X (1.10)".

The Class B shares have no front-end load. However, the net return to the investor
after 12b-1 fees will be only 9.5%. In addition, there is a back-end load that reduces
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Current Event Boxes

Short articles from business periodicals are
included in boxes throughout the text. The

articles are chosen for relevance, clarity of
presentation, and consistency with good sense.

Back in 1997, reports that Robertson Stephens, a Silicon
Valley investment bank, was “spinning” IPO shares to ex-
ecutives who rewarded them with banking mandates
prompted an SEC probe into the practice. The probe was
soon abandoned. The practice boomed, becoming one of
the more lucrative ways in which executives combined with
Wall Street to abuse ordinary shareholders.

On August 30th Citigroup told congressional investiga-
tors that in 1997—2000 it had allocated IPO shares to Bernie
Ebbers that had generated profits of $11m for the former
boss of WorldCom, a telecoms firm which was a big Citi-
group client, and is now bust thanks to fraud. Other World-
Com executives had also benefited. Citi claims that these

DID WALL STREET FIRMS BRIBE BOSSES WITH SHARES?

investment-banking business in return. Its “host of benign”
explanations for why some shares were allocated retro-
spectively, giving executives a risk-free gain, seems thin. So
does its claim that Jack Grubman, until last month the
bank’s top telecoms analyst, played no part in allocating
shares to executives. Among the documents that Citigroup
sent to Congress was a memo copied to Mr. Grubman that
listed executives at several telecoms firms who had ex-
pressed interest in shares in IPOs.

Regulators and the courts will have to decide whether
allocations of shares to executives were, in effect, bribes. If
s0, the punishment could be severe. Nor is Citi the only firm
at risk. Credit Suisse First Boston gave shares in IPOs

Excel Applications

The Sixth Edition has expanded the boxes
featuring Excel Spreadsheet Applications.
A sample spreadsheet is presented in the

E X C E L

text with an interactive version and related
questions available on the book website

at www.mhhe.com/bkm.

A P PLICATTIUONS

SHORT SALE

This Excel spreadsheet model was built using the text example for DotBomb. The model allows
you to analyze the effects of returns, margin calls, and different levels of initial and maintenance
margins. The model also includes a sensitivity analysis for ending stock price and return on
investment.

You can learn more about this spreadsheet model using the interactive version available at our
Online Learning Center at www.mhhe.com/bkm.

A B C D E

]

2 Action or Formula Ending Return on
3 for Column B St Price Ir 1t
4 [Initial Investment $50,000.00 Enter data 58.33%
5 _[Initial Stock Price $100.00 Enter data $170.00 -133.33%
6 _|Number of Shares Sold Short 1,000 (B4/B9)/B5 160.00 -116.67%
7 _|Ending Stock Price $70.00 Enter data 150.00 -100.00%
8 |Cash Dividends Per Share $0.00 Enter data 140.00 -83.33%
9 [Initial Margin Percentage 50.00% Enter data 130.00 -66.67%
10 _|Maintenance Margin Percentage 30.00% Enter data 120.00 -50.00%
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Summary and End-of-Chapter Problems

At the end of each chapter, a detailed
Summary outlines the most important
concepts presented. The problems that
follow the Summary progress from simple

to challenging and many are taken from
CFA examinations. These represent the kinds
of questions that professionals in the field

believe are relevant to the “real world” and
are indicated by an icon in the text margin.

SUMMARY 1. Speculation is the undertaking of\a risky investment for its risk premium. The risk pre-
mium has to be large enough to dompensate a risk-averse investor for the risk of the

investment.
2. A fair game is a risky prospect that has a zero-risk premium. It will not be undertaken

by a risk-averse investor.
3. Investors’ preferences toward the expegted return and volatility of a portfolio may be
expressed by a utility function \that is higher for higher expected returns and lower
for higher portfolio variances. Mdre risk-a¥erse investors will apply greater penalties for
risk. We can describe these preferences graghically using indifference curves.

PROBLEMS 1. Suppose you discover a treasure chest of $10 bi{lion 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 (c¢)? Is ynyone worse off as a result of
the discovery?
2. Lanni Products is a start-up computer software developtent firm. It currently owns
computer equipment worth $30,000 and has cash on hakd of $20,000 contributed
by Lanni’s owners. For each of the following transactiony, identify the real and/or
fnancial assets that trade hands. Are any financial assets created or destroyed in the

transaction?

2. A municipal bond carries a coupon of 6¥% and is trading at par; to a taxpayer in a
Cﬁ@\ p p o gatp pay

\P-R/OBLEMS 34% tax bracket, this bond would provide a taxable equivalent yield of:
a. 4.5%

b. 10.2%
c. 13.4%
d. 19.9%
’\ 3. Which is the most risky transaction to undertake in the stock index option mar-
CFAe kets if the stock market is ex dtoi b ially after th ion i
PROBLEMS pected to increase substantially after the transaction is
\/ completed?

a. Write a call option.
b. Write a put option
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Websites been chosen for relevance to the chapter and
Another feature in this edition is the for accuracy so students can easily research
inclusion of website addresses. The sites have and retrieve financial data and information.

www.executivelibrary.com
This site gives access to instant financial and market news from around the world.

ceoexpress.com/default.asp
This site provides a comprehensive list of links for business and financial managers.

Internet Exercises: E-Investments

These exercises provide students with a instructions and questions are presented
structured set of steps to finding financial so students can utilize what they've learned
data on the Internet. Easy-to-follow in class in today’s Web-driven world.

E-INVESTMENTS Here are the websites for three of the largest mutual fund companies:
Choosing a
Mutual Fund Fidelity Investments: www.fidelity.com

Putnam Investments: www.putnaminv.com
Vanguard Group: www.vanguard.com
Pick three or four funds from one of these sites. What are the investment objectives of each

fund? Find the expense ratio of each fund. Which fund has had the best recent performance?
What are the major holdings of each fund?

the Educational Version of Market Insight,

Internet Exercises: a service based on Standard & Poor’s
Standard & Poor’s Problems renowned COMPUSTAT® database. Problems
New to this edition! Relevant chapters are based on real market data to gain a better
contain problems directly incorporating understanding of practical business situations.

SLANTARD Go to www.mhhe.com/business/finance/edumarketinsight. Select a company from
ﬁfﬂ?’i the Population and from the Company Research Page, link to the EDGAR materials

- from the menu at the left of the page. What SEC reports are required of public compa-
nies? (Check the Archives for prior reports filed by your company.) Briefly explain the
role of each in achieving the mission of the SEC.
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Part V is devoted to equity securities. We proceed in a “top down” manner, starting with
the broad macroeconomic environment (Chapter 17), next moving on to equity valuation
(Chapter 18), and then using this analytical framework, we treat fundamental analysis in-
cluding financial statement analysis (Chapter 19).

Part VI covers derivative assets such as options, futures, swaps, and callable and con-
vertible securities. It contains two chapters on options and two on futures. This material
covers both pricing and risk management applications of derivatives.

Finally, Part VII presents extensions of previous material. Topics covered in this Part
include evaluation of portfolio performance (Chapter 24), portfolio management in an in-
ternational setting (Chapter 25), a general framework for the implementation of investment
strategy in a nontechnical manner modeled after the approach presented in CFA study ma-
terials (Chapter 26), and an overview of active portfolio management (Chapter 27).

SUPPLEMENTS

For the Instructor Instructor’s Resource CD 0072861819 This comprehensive CD

contains all the following instructor supplements. We have compiled them in
electronic format for easier access and convenience. Print copies are available through your
publisher’s representative.

¢ Instructor’s Manual The Instructor’s Manual, prepared by Richard D. Johnson,
Colorado State University, has been revised and improved in this edition. Each
chapter includes a chapter overview, a review of learning objectives, an annotated
chapter outline (organized to include the Transparency Masters/PowerPoint
package), and teaching tips and insights. Transparency Masters are located at the
end of each chapter.

* PowerPoint Presentation Software These presentation slides, also developed
by Richard D. Johnson, provide the instructor with an electronic format of the
Transparency Masters. These slides, revised for this edition, follow the order of
the chapters, but if you have PowerPoint software, you may choose to customize
the presentations to fit your own lectures.

e Test Bank The Test Bank, prepared by Larry Prather, East Tennessee State
University, has been revised to increase the quantity and variety of questions. Short-
answer essay questions are also provided for each chapter to further test student
comprehension and critical thinking abilities. The Test Bank is also available in
computerized format for Windows.

The Wall Street Journal Edition Your students can subscribe to The Wall Street
Journal for 15 weeks (which includes access to the Dow Jones Interactive Online Asset) at
a specially priced rate of $20.00 in addition to the price of the text. Students will receive a
“How to Use the WSJ”” handbook plus a pass code card shrink-wrapped with the text.

Videos 0072861835 There are seven video segments covering careers, financial mar-
kets, bonds, going public, derivatives, portfolio management, and foreign exchange.
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For the Student Solutions Manual 007286186X The Solutions Manual, prepared by

Bruce Swensen, Adelphi University, provides detailed solutions to the end-
of-chapter problems. This manual is available for packing with the text. Please contact your
local McGraw-Hill/Irwin representative for further details on how to order the Solutions
Manual/Textbook package.

Student Problem Manual 0072861843 New to this edition! To give students a
better resource for working through problems, we have created a comprehensive problem
manual. This useful supplement, also developed by Larry Prather, contains problems cre-
ated to specifically relate to the concepts discussed in each chapter. Solutions are provided
at the end of each chapter.

Online Learning Center Find a wealth of information online! At www.mhhe.com/
bkm, instructors will have access to teaching support such as electronic files for the ancil-
lary material and students will have access to study materials created specifically for this
text. The Excel Applications spreadsheets, also prepared by Bruce Swensen, are located at
this site. Additional information on the text and authors and links to our powerful support
materials are also available.

Standard & Poor’s Educational Version of Market Insight McGraw-Hill/
Irwin and the Institutional Market Services division of Standard & Poor’s are pleased to
announce an exclusive partnership that offers instructors and students access to the edu-
cational version of Standard & Poor’s Market Insight. The Educational Version of Market
Insight is a rich online resource that provides 6 years of fundamental financial data for
over 500 companies in the renowned COMPUSTAT® database. Standard and Poor’s and
McGraw-Hill/Irwin have selected the best, most-often researched companies in the data-
base. S&P-specific problems can be found at the end of relevant chapters in this text.

PowerWeb With PowerWeb, getting information online has never been easier. This
McGraw-Hill/Irwin website is a reservoir of course-specific articles and current events.
Simply type in a discipline-specific topic for instant access to articles, essays, and news for
your class.

All of the articles have been recommended to PowerWeb by professors, which means
you will not get all the clutter that seems to pop up with typical search engines. However,
PowerWeb is much more than a search engine. Students can visit PowerWeb to take a self-
grading quiz, work through interactive exercises, click through an interactive glossary, and
even check the daily news. In fact, an expert for each discipline analyzes the day’s news to
show students how it is relevant to their field of study.
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Investments Online Introducing Investments Online! For each of the 18 different
topics, the student completes challenging exercises and discussion questions that draw on
recent articles, company reports, government data, and other Web-based resources. The
“Finance Tutor Series” provides questions and problems that not only assess and improve
students’ understanding of the subject but also help students to apply it in real-world

contexts.
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C HAPTER T W O

FINANCIAL INSTRUMENTS

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. Financial markets are traditionally

segmented into money markets and capital markets. Money market

instruments include short-term, marketable, liquid, low-risk debt securities.

Money market instruments sometimes are called cash equivalents, or just

cash for short. Capital markets, in contrast, include longer-term and riskier

securities. Securities in the I
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 bond

markets, equity markets, and

the derivative markets for

options and futures. We first

describe money market

instruments. We then move on

to debt and equity securities. .

We explain the structure of } ,
various stock market indexes | S a n Eﬂ' u r
in this chapter because market

benchmark portfolios play an important role in portfolio construction and

evaluation. Finally, we survey the derivative security markets for options

and futures contracts.
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Figure 2.1
Rates on money
market securities
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Money Rates

The key U. S, ard foreign annual intcrest rates
bBelow are a guide to g=neral levels but den't al-
ways represont actual transactions.

Prime Rate: 4254 {effective 11,/07/02).

Discount Rate: 0.75% (affoctive 11/06/02).

Federal Funds: 1.250% high, D.500% low, 0.875% near clos-
ing bid, 1.000% offered. Effective rate; 1154, Source; Pre-
bon Yamane €USAY Inc, Federai-funds target rate; 1.250%
Caffective 11/06/02).

Cali Meney: 3.00% (effactiva 13/07/02).

Commercizl Paper: Piacad directly by General Electric Capi-
tal Corp.: 1.27% 30 to B3 days: 1.25% 58 to £9 days;
1.23% 90 to 174 days; 1.25% 175 to 179 days: 1.29% 180
to 239 days; 130% 240 to 270 days,

Euro Commertial Paper Placed directly by General Electric
Capital Corp. 2865 30 days; 2.85% two months; 2.83%
three months; 2,804 four months; 2785 five months;
2785 sin months.

Dealer Commercial Paper: High-grade unsecured notes sold
through dealars by major corporations: 1315 30 days;
L1315 60 days; 1.31% 90 days,

Lertificates of Deposit 1.32% one menth; 1325 three
maonths; 1.34% six months.

Bankers Acceptances: 1,335 30 days: 1.30% 60 davs; 131%
90 days; 131% 120 days; 1315 150 days; 1.32% 189 davs.
Source: Prabon Yamane {USAY Inc.

Euredollars: 1.30% - 1.33% one month; £20% - 1,33% two
manths; 1.30% - 1.33% three months; 1305 - 1.33% four
months; 1.30% - 1.33% five months; 1.34% - 1374 six
rmenths. Source: Prabon Yamane {USA) Inc,

Friday. January 3, 2003

tondon Interbank Offered Rates (Libor}: 1.3800% nne
margth; 13900 three months; 14037545 six months;
154005 one vear, Effeckive rate for contracts entered
into two days from date appedring at top of this column.
Euro Libor: 2.8%413% one month; 285163% three monkhs;
ZA067T% six months; 2.78775% one year. Effective rate
for contracts entered into two days from date appearing
at top of this column.

Euvre Interbank Offered Rates (Euribord: 28985 gne
month; 2.843% three months; 2.514% six months; 2.797%
one year. Source: Reuters,

Foreign Prime Rates: Canada 4.50% European Central
Bank 2.75% Japan 1.375% Switzerland 2.63%; Britain
4,000,

Treasury Bills: Results of the honday, December 30,
2082, auction of short-term WS, government bifls, sold at
a discount from faca vatue in wnits of $2,000 to 51 mil-
lion: 11855 33 weeks; 1.220% 26 weeks. Tuesday, Decem-
ber 31, 2002 auction: 1.175% & weoks,

Overnight Regurchase Rate: 1.26%. Seurce: Garban Inter-
capital,

Freddie Mac: Posted viekds on 30-vear mortaage commit-
ments, Delivery within 30 days 5.53% 60 days 5.615%,
standard conventional fixed-rate mortgages: 4.125%, 2%
rate capped one-year adjustable rate mortgages,

Fannie Mae; Posted yislds on 30 vear mortgage commit-
ments Cprited at par) for delivery within 30 days 5.60%,
60 days 5.69%, standard conventionat fired-rate mort-
gages; 3304, 6/2 rate capped one-year adjustable rate
mortgages, {onstant Maturity Debk Index: 1.272% three
manths; 12975 siv months; LATE one vear,

Merrill Lynch Ready Assets Trust (L97%

Consumar Price Index: November, 1813, up 225 from a
year 00, Bureau of Labar Statistics..

Source: The Wall Street Journal, January 6, 2003. Reprinted by permission of The Wall Street Journal, © 2003 Dow Jones & Company,
Inc. All Rights Reserved Worldwide.

2.1 THE MONEY MARKET

The money market is a subsector of the fixed-income market. It consists of very short-term
debt securities that usually are highly marketable. Many of these securities trade in large
denominations, and so are out of the reach of individual investors. Money market 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 will describe in detail. Table 2.1 lists
outstanding volume in 2002 of the major instruments of the money market.

Treasury Bills 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 bor-
rowing: 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 ultimate maturity value constitutes the investor’s earnings.

T-bills are issued with initial maturities of 28, 91, or 182 days. Individuals can purchase
T-bills directly, at auction, or on the secondary market from a government securities dealer.
T-bills are highly liquid; that is, they are easily converted to cash and sold at low trans-
action cost and with not much price risk. Unlike most other money market instruments,
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Table 2.1 Major Components of the Money Market (December 2002)

$ Billion
Repurchase agreements $ 376.6
Small-denomination time deposits* 970.1
Large-denomination time deposits 793.3
Eurodollars 225.2
Treasury bills 811.2
Commercial paper 1,320.6
Savings deposits 2,304.5
Money market mutual funds 2,179.3

*Small denominations are less than $100,000.
Sources: Economic Report of the President, U.S. Government Printing Office, 2002; Flow of Funds Accounts: Flows & Outstandings,
Board of Governors of the Federal Reserve System, September 2002.

which sell in minimum denominations of $100,000, T-bills sell in minimum denominations
of only $10,000. The income earned on T-bills is exempt from all state and local taxes,
another characteristic distinguishing bills from other money market instruments.

Certificates of Deposit A certificate of deposit, or 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
greater 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
3 months or more. CDs are treated as bank deposits by the Federal Deposit Insurance Cor-
poration, so they are insured for up to $100,000 in the event of a bank insolvency.

Commercial Paper Large, well-known companies often issue their own short-term unsecured

debt notes rather than borrow directly from banks. These notes are called
commercial paper. Very often, commercial paper 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.

Commercial paper maturities range up to 270 days; longer maturities would require reg-
istration with the Securities and Exchange Commission and so are almost never issued.
Most often, commercial paper is issued with maturities of less than 1 or 2 months. Usually,
it is issued in multiples of $100,000. Therefore, small investors can invest in commercial
paper only indirectly, via money market mutual funds.

Commercial paper is considered to be a fairly safe asset, because a firm’s condition pre-
sumably can be monitored and predicted over a term as short as 1 month. 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.

Bankers’ Acceptances A banker’s 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 6 months. At this stage,
it is similar to 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 like any other claim on
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the bank. Bankers’ acceptances are considered very safe assets because traders can substi-
tute 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 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
6 months’ maturity. A variation on the Eurodollar time deposit is the Eurodollar certificate
of deposit. A Eurodollar CD resembles a domestic bank CD except that it is the liability of
anon-U.S. branch of a bank, typically 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 thus offer higher yields. Firms also issue Eurodollar bonds, which are dollar-
denominated bonds outside the U.S., although bonds are not a money market investment
because of their long maturities.

Repos and Reverses Dealers in government securities use repurchase agreements, also called

“repos” or “RPs,” as a form of short-term, usually overnight, borrowing. The
dealer sells government 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 1-day loan from the investor, and the
securities serve as collateral.

A term repo is essentially an identical transaction, except that 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,
agreeing to sell them back at a specified higher price on a future date.

Federal Funds Just as most of us maintain deposits at banks, banks maintain deposits of

their own at a Federal Reserve bank. Each member bank of the Federal Re-
serve System, or “the Fed,” 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 banks in
New York and other financial centers, tend to have a shortage of federal funds. In the fed-
eral 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.

Although the fed funds market arose primarily as a way for banks to transfer balances
to meet reserve requirements, today the market has evolved to the point that many large
banks use federal funds in a straightforward way as one component of their total sources of
funding. Therefore, the fed funds rate is simply the rate of interest on very short-term loans
among financial institutions.
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Brokers’ Calls 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 1% higher than the rate on short-term T-bills.

The LIBOR Market The London Interbank Offered Rate (LIBOR) is the rate at which large
banks in London are willing to lend money among themselves. This rate,

which is quoted on dollar-denominated loans, has become the premier short-term interest

rate quoted in the European money market, and it serves as a reference rate for a wide

range of transactions. For example, a corporation might borrow at a floating rate equal to
LIBOR plus 2%.

Yields on Money Although most money market securities are of low risk, they are not risk-
Market Instruments free. For example, the commercial paper market was rocked in 1970 by the
Penn Central bankruptcy, which precipitated a default on $82 million of
commercial paper. Money market investors 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. In addition, many investors re-
quire more liquidity; thus they will accept lower yields on securities such as T-bills that can
be quickly and cheaply sold for cash. Figure 2.2 shows that bank CDs, for example, con-
sistently have paid a risk premium over T-bills. Moreover, that risk premium increased with
economic crises such as the energy price shocks associated with the two OPEC distur-
bances, the failure of Penn Square bank, the stock market crash in 1987, or the collapse of

Long Term Capital Management in 1998.

2.2 THE BOND MARKET

The bond market is composed of longer-term borrowing or debt 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.

These instruments are sometimes said to comprise the fixed-income capital market, be-
cause most of them promise either a fixed stream of income or a stream of income that is

Figure 2.2 The spread between 3-month CD and Treasury bill rates
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determined according to a specific formula. In practice, these formulas can result in a flow
of income that is far from fixed. Therefore, the term “fixed income” is probably not fully
appropriate. It is simpler and more straightforward to call these securities either debt in-
struments or bonds.

Treasury Notes The U.S. government borrows funds in large part by selling Treasury notes
and Bonds and Treasury bonds. T-note maturities range up to 10 years, whereas bonds
are issued with maturities ranging from 10 to 30 years. Both are issued in de-
nominations of $1,000 or more. The Treasury announced in late 2001 that it would no
longer issue bonds with maturities beyond 10 years. So, all the bonds it now issues would
more properly be called notes. Nevertheless, investors still commonly call them Treasury
or T-bonds. Both notes and bonds make semiannual interest payments called coupon pay-
ments, aname derived from precomputer days, when investors would literally clip coupons
attached to the bond and present a coupon to receive the interest payment. Aside from their
differing maturities at issuance, the only major distinction between T-notes and T-bonds is
that T-bonds may be callable during a given period, usually the last 5 years of the bond’s
life. The call provision gives the Treasury the right to repurchase the bond at par value.
However, the Treasury hasn’t issued callable bonds since 1984.

Figure 2.3 is an excerpt from a listing of Treasury issues in The Wall Street Journal. No-
tice the highlighted note that matures in November 2008. The coupon income, or interest,
paid by the note is 4%% of par value, meaning that a $1,000 face-value note pays $47.50
in annual interest in two semiannual installments of $23.75 each. The numbers to the right
of the colon in the bid and asked prices represent units of /32 of a point.

The bid price of the note is 1072%32, or 107.7813. The asked price is 107292, or
107.8125. Although notes and bonds are sold in denominations of $1,000 par value, the
prices are quoted as a percentage of par value. Thus the bid price of 107.7813 should be
interpreted as 107.7813% of par, or $1,077.813, for the $1,000 par value security. Simi-
larly, the note could be bought from a dealer for $1,078.125. The +1 change means the
closing price on this day rose 52 (as a percentage of par value) from the previous day’s
closing price. Finally, the yield to maturity on the note based on the asked price is 3.27%.

The yield to maturity reported in the financial pages 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 (APR) basis rather than as an effective annual yield. The APR
method in this context is also called the bond equivalent yield. We discuss the yield to ma-
turity in more detail in Part 4.

CONCEPT What were the bid price, asked price, and yield to maturity of the 6% August
CHECKI 2009 Treasury note displayed in Figure 2.3? What was its asked price the pre-
QUESTION 1 vious day?

Federal Agency Debt Some government agencies issue their own securities to finance their activ-
ities. These agencies usually are formed to channel credit to a particular sec-
tor of the economy that Congress believes might not receive adequate credit through
normal private sources. Figure 2.4 reproduces listings of some of these securities from The
Wall Street Journal.
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
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Feasury Bonds, Notes and Bills
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Source: The Wall Street Journal, January 6, 2003. Reprinted by permission of The Wall
Street Journal, © 2003 Dow Jones & Company, Inc. All Rights Reserved Worldwide.

Corporation (FHLMC, or Freddie Mac). The FHLB borrows money by issuing securities
and lends this money to savings and loan institutions to be lent in turn to individuals bor-
rowing for home mortgages.

Freddie Mac and Ginnie Mae were organized to provide liquidity to the mortgage mar-
ket. Until the pass-through securities sponsored by these agencies were established (see the
discussion of mortgages and mortgage-backed securities later in this section), the lack of a
secondary market in mortgages hampered the flow of investment funds into mortgages and
made mortgage markets dependent on local, rather than national, credit availability.

Some of these agencies are government owned, and therefore can be viewed as branches
of the U.S. government. Thus their debt is fully free of default risk. Ginnie Mae is an
example of a government-owned agency. Other agencies, such as the farm credit agen-
cies, the Federal Home Loan Bank, Fannie Mae, and Freddie Mac, are merely federally
sponsored.

Although the debt of federally sponsored agencies is not explicitly insured by the fed-
eral government, it is widely assumed that the government would step in with assistance if
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Figure 2.4
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Source: The Wall Street Journal, January 6, 2003. Reprinted by permission of The Wall Street Journal, 2003 Dow Jones &
Company, Inc. All Rights Reserved Worldwide.

an agency neared default. Thus these securities are considered extremely safe assets, and
their yield spread above Treasury securities is usually small.

CONCEPT Using Figure 2.3 and 2.4, compare the yields to maturity of some agency bonds
CHECKI= with that of a Treasury bond of the same maturity date.
QUESTION 2

International Bonds Many firms borrow abroad and many investors buy bonds from foreign is-
suers. In addition to national capital markets, there is a thriving international
capital market, largely centered in London.

A Eurobond is a bond denominated in a currency other than that of the country in which
it is issued. For example, a dollar-denominated bond sold in Britain would be called a
Eurodollar bond. Similarly, investors might speak of Euroyen bonds, yen-denominated
bonds sold outside Japan. Since the new European currency is called the euro, the term
Eurobond may be confusing. It is best to think of them simply as international bonds.

In contrast to bonds that are issued in foreign currencies, many firms issue bonds in for-
eign countries but in the currency of the investor. For example, a Yankee bond is a dollar-
denominated bond sold in the United States by a non-U.S. issuer. Similarly, Samurai bonds
are yen-denominated bonds sold in Japan by non-Japanese issuers.
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Municipal Bonds Municipal bonds are issued by state and local governments. They are sim-

ilar to Treasury and corporate bonds except that their interest income is ex-
empt from federal income taxation. The interest income also is exempt from state and local
taxation in the issuing state. Capital gains taxes, however, must be paid on “munis” when
the bonds mature or if they are sold for more than the investor’s purchase price.

There are basically two types of municipal bonds. These are general obligation bonds,
which are backed by the “full faith 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 particular municipal agency operating the project. Typ-
ical issuers of revenue bonds are airports, hospitals, and turnpike or port authorities. Obvi-
ously, revenue bonds are riskier in terms of default than general obligation bonds.

An industrial development bond is a revenue bond that is issued to finance commercial
enterprises, such as the construction of a factory that can be operated by a private firm. In
effect, these private-purpose bonds give the firm access to the municipality’s ability to bor-
row 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 fax anticipation notes, which raise funds to pay for ex-
penses before actual collection of taxes. Other municipal debt is 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. These lower yields represent a huge savings to state and local
governments. Correspondingly, they constitute a huge drain of potential tax revenue from
the federal government, and the government has shown some dismay over the explosive in-
crease in use of industrial development bonds.

By the mid-1980s, Congress became concerned 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 placed new restrictions on the
issuance of tax-exempt bonds. Since 1988, each state is 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. In fact, the outstanding amount of industrial revenue bonds stopped
growing after 1986, as evidenced in Figure 2.5.

An investor choosing between taxable and tax-exempt bonds must compare after-tax re-
turns on each bond. An exact comparison requires a computation of after-tax rates of return
that explicitly accounts for taxes on income and realized capital gains. In practice, there is
a simpler rule of thumb. If we let 7 denote the investor’s marginal tax bracket and r denote
the total before-tax rate of return available on taxable bonds, then (1 — 1) is the after-tax
rate available on those securities. If this value exceeds the rate on municipal bonds, r,,, the
investor does better holding the taxable bonds. Otherwise, the tax-exempt municipals pro-
vide higher after-tax returns.

One way to compare 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 must offer to match the after-tax yield on the tax-free
municipal.

rd—n=r, 2.1
or

r=r, /(1 -1 (2.2)
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Figure 2.5 Tax-exempt debt outstanding

1,500
M Industrial Revenue Bonds
B General Obligation
1,200 1
900 1
(2]
c
el
E
% 600 +
300 +
0
0O O — A O ¥ 1 © N 0 0O O - N O I 1B © N~ 0 O O — o
N 0O O W W W W W W BV BV O O O O W O O O O O O O O
D O O O O 0O O O O O 0O 0O O O O O O 6O O O O O O O
- - -~ -~ - - Y~ Y - Y Y Y Y - " " - - - - v O o

Source: Flow of Funds Accounts: Flows and Outstandings, Washington, D.C.: Board of Governors of the Federal Reserve System, September 2002.

Table 2.2 Equivalent Taxable Yields Corresponding to Various Tax-Exempt

Yields
Tax-Exempt Yield
Marginal Tax Rate 1% 2% 3% 4% 5%
20% 1.25% 2.50% 3.75% 5.00% 6.25%
30 1.43 2.86 4.29 5.71 714
40 1.67 3.33 5.00 6.67 8.33
50 2.00 4.00 6.00 8.00 10.00

Thus the equivalent taxable yield is simply the tax-free rate divided by 1 — ¢. Table 2.2
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 2.2. If
the equivalent taxable yield exceeds the actual yields offered on taxable bonds, the investor
is better off after taxes holding municipal bonds. Notice that the equivalent taxable interest
rate increases with the investor’s tax bracket; the higher the bracket, the more valuable the
tax-exempt feature of municipals. Thus high-tax-bracket investors tend to hold municipals.

We also can use equation 2.1 or 2.2 to find the tax bracket at which investors are indif-
ferent between taxable and tax-exempt bonds. The cutoff tax bracket is given by solving
equation 2.2 for the tax bracket at which after-tax yields are equal. Doing so, we find that

rﬁ’l
r=1-= 2.3)

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 prefer
to hold municipal debt. Figure 2.6 graphs the yield ratio since 1955.
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Figure 2.6 Ratio of yields on tax-exempt to taxable bonds

0.95

0.90

0.85 T

0.80 T

0.75 1

Ratio

0.70

0.65 T

0.60 T

0.55 1

0.50 T T T T T T T T T
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
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EXAMPLE 2.1 Taxable versus Tax-Exempt Yields

Figure 2.6 shows that in recent years, the ratio of tax-exempt to taxable yields has fluctu-
ated around .75. What does this imply about the cutoff tax bracket above which tax-exempt
bonds provide higher after-tax yields? Equation 2.3 shows that an investor whose tax
bracket (federal plus local) exceeds 1 — .75 = .25, or 25%, will derive a greater after-tax
yield 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.

CONCEPT Suppose your tax bracket is 30%. Would you prefer to earn a 6% taxable return
CHECKI= or a 4% tax-free return? What is the equivalent taxable yield of the 4% tax-free
QUESTION 3 yield?

Corporate Bonds Corporate bonds are the means by which private firms borrow money di-
rectly from the public. These bonds are similar in structure to Treasury is-
sues—they typically pay semiannual coupons over their lives and return the face value to
the bondholder at maturity. They differ most importantly from Treasury bonds in degree of
risk. Default risk is a real consideration in the purchase of corporate bonds, and Chapter 14
discusses this issue in considerable detail. For now, we distinguish only among secured
bonds, which have specific collateral backing them in the event of firm bankruptcy; un-
secured bonds, called debentures, which have no collateral; and subordinated debentures,
which have a lower-priority claim to the firm’s assets in the event of bankruptcy.
Corporate bonds often come with options attached. Callable bonds give the firm the op-
tion 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 Chapter 14.
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Figure 2.7 is a partial listing of corporate bond prices from The Wall Street Journal. The
listings are similar to those for Treasury bonds. The highlighted AT&T bond listed has a
coupon rate of 7%% and a maturity date of 2007. Only 54 bonds traded on this particular
day. The closing price of the bond was 106% of par, or $1,060, which was lower than the
previous day’s close by .50% of par value.

The current yield on a bond is annual coupon income per dollar invested in the bond.
For this AT&T bond, the current yield is thus

o

Annual coupon income  77.5

Price m = .073,0r 7.3%

Current yield =

Note that current yield ignores the difference between the price of a bond and its eventual
value at maturity and is a different measure than yield to maturity. The differences are ex-
plored in Part 4.

Mortgages and An investments text of 30 years ago probably would not include a section on
Mortgage-Backed mortgage loans, because investors could not invest in these loans. Now,
Securities because of the explosion in mortgage-backed securities, almost anyone can
invest in a portfolio of mortgage loans, and these securities have become a

major component of the fixed-income market.

Figure 2.7 . S
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Go to www.bloomberg.com/markets/index.html. In the markets section under Rates &
Bonds, find the rates in the Key Rates and Municipal Bond Rates sections.
Describe the trend over the last 6 months in

Municipal Bond Yields

AAA Rated Industrial Bonds

30-year Mortgage Rates

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 has developed.

Fixed-rate mortgages have posed difficulties to lenders in years of increasing interest
rates. Because banks and thrift institutions traditionally issued short-term liabilities (the
deposits of their customers) and held long-term assets such as fixed-rate mortgages, they
suffered losses when interest rates increased and the rates paid on deposits increased while
mortgage income remained fixed.

The adjustable-rate mortgage was a response to this interest rate risk. These mortgages
require the borrower to pay an interest rate that varies with some measure of the current
market interest rate. For example, the interest rate might be set at 2 percentage points above
the current rate on 1-year Treasury bills and might be adjusted once a year. Usually, the
contract sets a limit, or cap, on the maximum size of an interest rate change within a year
and over the life of the contract. The adjustable-rate contract shifts much of the risk of fluc-
tuations in interest rates from the lender to the borrower.

Because of the shifting of interest rate risk to their customers, lenders are willing to of-
fer lower rates on adjustable-rate mortgages than on conventional fixed-rate mortgages.
This can be a great inducement to borrowers during a period of high interest rates. As in-
terest rates fall, however, conventional mortgages typically regain popularity.

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 sec-
ondary 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.

For example, suppose that ten 30-year mortgages, each with a principal value of
$100,000, are grouped together into a million-dollar pool. If the mortgage rate is 10%, then
the first month’s payment for each loan would be $877.57, of which $833.33 would be
interest and $44.24 would be principal repayment. The holder of the mortgage pool would
receive a payment in the first month of $8,775.70, the total payments of all 10 of the mort-
gages in the pool.! In addition, if one of the mortgages happens to be paid off in any month,
the holder of the pass-through security also receives that payment of principal. In future
months, of course, the pool will comprise fewer loans, and the interest and principal
payments will be lower. The prepaid mortgage in effect represents a partial retirement of
the pass-through holder’s investment.

! Actually, the institution that services the loan and the pass-through agency that guarantees the loan each retain a portion of the
monthly payment as a charge for their services. Thus the interest rate received by the pass-through investor is a bit less than the
interest rate paid by the borrower. For example, although the 10 homeowners together make total monthly payments of $8,775.70,
the holder of the pass-through security may receive a total payment of only $8,340.
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Mortgage-backed pass-through securities were first introduced by the Government Na-
tional 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 inter-
est, even if the borrower defaults on the mortgage. This guarantee increases the mar-
ketability of the pass-through. Thus investors can buy or sell GNMA securities like any
other bond.

Other mortgage pass-throughs have since become popular. These are sponsored by
FNMA (Federal National Mortgage Association, or Fannie Mae) and FHLMC (Federal
Home Loan Mortgage Corporation, or Freddie Mac). As of late 2002, roughly $3.0 trillion
of mortgages were securitized into mortgage-backed securities. This makes the mortgage-
backed securities market bigger than the $2.7 trillion corporate bond market and almost the
size of the $3.2 trillion market in Treasury securities. Figure 2.8 illustrates the explosive
growth of mortgage-backed securities since 1979.

The success of mortgage-backed pass-throughs has encouraged introduction of pass-
through securities backed by other assets. For example, the Student Loan Marketing Asso-
ciation (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.

Although pass-through securities often guarantee payment of interest and principal, they
do not guarantee the rate of return. Holders of mortgage pass-throughs therefore can be se-
verely disappointed in their returns in years when interest rates drop significantly. This is
because homeowners usually have an option to prepay, or pay ahead of schedule, the re-
maining principal outstanding on their mortgages.

Figure 2.8 Mortgage-backed securities outstanding, 1979-2002
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the United States, Washington D.C.: Board of Governors of the Federal Reserve System, September 2002.
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2.3 EQUITY SECURITIES

Common Stock as Common stocks, also known as equity securities or equities, represent
Ownership Shares ownership shares in a corporation. Each share of common stock entitles its

owner to one vote on any matters of corporate governance that are put to a vote at the cor-
poration’s annual meeting and to a share in the financial benefits of ownership.?

The corporation is controlled by a board of directors elected by the shareholders. The
board, which meets only a few times each year, selects managers who actually run the cor-
poration on a day-to-day basis. Managers have the authority to make most business deci-
sions without the board’s specific 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. Thus, management usually has considerable discretion to run
the firm as it sees fit—without daily oversight from the equityholders who actually own the
firm.

We noted in Chapter 1 that such separation of ownership and control can give rise to
“agency problems,” in which managers pursue goals not in the best interests of sharehold-
ers. However, there are several mechanisms designed to alleviate these agency problems.
Among these are: compensation schemes that link the success of the manager to that of the
firm; oversight by the board of directors as well as outsiders such as security analysts, cred-
itors, or large institutional investors; the threat of a proxy contest in which unhappy share-
holders attempt to replace the current management team; or the threat of a takeover by
another firm.

The common stock of most large corporations can be bought or sold freely on one or
more 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. Therefore, takeovers are generally not an issue.

Characteristics of The two most important characteristics of common stock as an investment
Common Stock are its residual claim and limited liability features.

Residual claim means that 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 a claim to what is left after all other claimants such as the tax
authorities, employees, suppliers, bondholders, and other creditors have been paid. For a
firm not in liquidation, shareholders have claim to the part of operating income left over
after interest and 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 the event of failure of the
corporation is their original investment. Unlike owners of unincorporated businesses,
whose creditors can lay claim to the personal assets of the owner (house, car, furniture),
corporate shareholders may at worst have worthless stock. They are not personally liable
for the firm’s obligations.

2 A corporation sometimes issues two classes of common stock, one bearing the right to vote, the other not. Because of its re-
stricted rights, the nonvoting stock might sell for a lower price.
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a. If you buy 100 shares of IBM stock, to what are you entitled?

CONCEPT b. What is the most money you can make on this investment over the next
CHE CKI= year?

QUESTION 4

c. If you pay $50 per share, what is the most money you could lose over
the year?

Stock Market Listings Figure 2.9 is a partial listing from The Wall Street Journal of stocks traded
on the New York Stock Exchange. The NYSE is one of several markets in
which investors may buy or sell shares of stock. We will examine these markets in detail in

Chapter 3.

To interpret the information provided for each stock, consider the highlighted listing for
General Electric. The first column indicates that GE shares have so far increased by 4.3%
this year. The next two columns give the highest and lowest prices at which the stock has
traded over the last 52 weeks, $41.84 and $21.40, respectively. The .76 figure means that
the last quarter’s dividend was $.19 a share, which is consistent with annual dividend pay-
ments of $.19 X 4 = $.76. This corresponds to a dividend yield of 3.0%: since GE is sell-
ing at $25.40 (the last recorded or “close” price in the next-to-last column), the dividend
yield is .76/25.40 = .030, or 3.0%.

The dividend yield on the stock is like the current yield on a bond. Both look at the cur-
rent income as a percentage of the price. Both ignore prospective capital gains (i.e., price
increases) or losses and therefore do not correspond to total rates of return. Low-dividend
firms presumably offer greater prospects for capital gains, or investors would not be will-
ing to hold these firms in their portfolios. If you scan Figure 2.9, you will see that dividend
yields vary widely across companies.

Figure 2.9 Stock market listings
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Source: The Wall Street Journal, January 6, 2003. Reprinted by permission of The Wall Street Journal, © 2003 Dow Jones & Company, Inc. All
Rights Reserved Worldwide.
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The P/E ratio, or price-earnings ratio, is the ratio of the current stock price to last
year’s earnings per share. The P/E ratio tells us how much stock purchasers must pay per
dollar of earnings that the firm generates. For GE, the ratio of price to earnings is 16. The
P/E ratio also varies widely across firms. Where the dividend yield and P/E ratio are not re-
ported 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 Chapter 18.

The sales column shows that 148,191 hundred shares of the stock were traded. Shares
commonly are traded in round lots of 100 shares each. Investors who wish to trade in
smaller “odd lots” generally must pay higher commissions to their stockbrokers. The last,
or closing, price of $25.40 was down $.08 from the closing price of the previous day.

Preferred Stock Preferred stock has features similar to both equity and debt. Like a bond, it

promises to pay to its holder a fixed amount of income each year. In this
sense preferred stock is similar to an infinite-maturity bond, that is, a perpetuity. It also re-
sembles a bond in that it does not convey voting power regarding the management of the
firm. Preferred stock is an equity investment, however. The firm retains discretion to make
the dividend payments to the preferred stockholders; it has no contractual obligation to pay
those dividends. Instead, preferred dividends are usually cumulative; that is, unpaid divi-
dends cumulate and must be paid in full before any dividends may be paid to holders
of common stock. In contrast, the firm does have a contractual obligation to make the in-
terest payments on the debt. Failure to make these payments sets off corporate bankruptcy
proceedings.

Preferred stock also differs from bonds in terms of its tax treatment for the firm. Be-
cause preferred stock payments are treated as dividends rather than interest, they are not
tax-deductible expenses for the firm. This disadvantage is somewhat 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 preferred stock ranks after bonds in terms of the priority of its claims to the
assets of the firm in the event of corporate bankruptcy, preferred stock often sells at lower
yields than do corporate bonds. Presumably, this reflects the value of the dividend exclu-
sion, because the higher risk of preferred would tend to result in higher yields than those
offered by 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 may be
callable by the issuing firm, in which case it is said to be redeemable. It also may be con-
vertible into common stock at some specified conversion ratio. A relatively recent innova-
tion is adjustable-rate preferred stock, which, similar to adjustable-rate bonds, ties the
dividend to current market interest rates.

2.4 STOCK AND BOND MARKET INDEXES

Stock Market Indexes The daily performance of the Dow Jones Industrial Average is a staple por-

tion of the evening news report. Although the Dow is the best-known mea-
sure 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 performance are widely available.
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The ever-increasing role of international trade and investments has made indexes of for-
eign 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 becom-
ing household names.

Dow Jones Averages The Dow Jones Industrial Average (DJIA) of 30 large, “blue-chip” corpora-

EXAMPLE 2.2

tions 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. Thus, if there were 30 stocks in the index, one would add up the prices 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 (ex-
cluding dividends) on a portfolio that invests one share in each of the 30 stocks in the in-
dex. 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.

Because the Dow measures the return (excluding dividends) on a portfolio that holds
one share of each stock, it is called a price-weighted average. The amount of money in-
vested in each company represented in the portfolio is proportional to that company’s share
price.

Price-Weighted Average

Consider the data in Table 2.3 for a hypothetical two-stock version of the Dow Jones Aver-
age. Stock ABC sells initially at $25 a share, while XYZ sells for $100. Therefore, the ini-
tial value of the index would be (25 + 100)/2 = 62.5. The final share prices are $30 for
stock ABC and $90 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% decrease: 2.5/62.5 = .04. Similarly, a portfolio holding one share
of each stock would have an initial value of $25 + $100 = $125 and a final value of $30 +
$90 = $120, for an identical 4% decrease.

Notice that price-weighted averages give higher-priced shares more weight in deter-
mining 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 ($5 per share) than the 10% decrease in XYZ
($10 per 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 mid 2003) at a level of about 9,000 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 or 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.
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Table 2.3 Data to Construct Stock Price Indexes
Initial Value of Final Value of
Initial Final Shares Outstanding Stock Outstanding Stock
Stock Price Price (million) ($ million) ($ million)
ABC $ 25 $30 20 $500 $600
XYZ 100 90 1 100 90
TOTAL $600 $690
Table 2.4 Data to Construct Stock Price Indexes after a Stock Split
Initial Value of Final Value of
Initial Final Shares Outstanding Stock Outstanding Stock
Stock Price Price (million) ($ million) ($ million)
ABC $25 $30 20 $500 $600
XYZ 50 45 2 100 90
TOTAL $600 $690

Splits and Price-Weighted Averages

Suppose XYZ were to split two for one so that its share price fell to $50. We would not
want the average to fall, as that would incorrectly indicate a fall in the general level of mar-
ket prices. Following a split, the divisor must be reduced to a value that leaves the average
unaffected. Table 2.4 illustrates this point. The initial share price of XYZ, which was $100
in Table 2.3, 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 unaf-
fected. 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 post-
split stock prices is 75, while the presplit average price was 62.5, we calculate the new
value of d by solving 75/d = 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 2.3. 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 that would be calculated in the absence of a split.

This return is greater than that calculated in the absence of a split. The relative weight
of XYZ, which is the poorer-performing stock, is reduced by a split because its initial price
is lower; hence the performance of the average is higher. This example illustrates that the
implicit weighting scheme of a price-weighted average is somewhat arbitrary, being deter-
mined by the prices rather than by the outstanding market values (price per share times
number of shares) of the shares in the average.
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DOW JONES INDUSTRIAL AVERAGE:

CHANGES SINCE OCTOBER 1, 1928

Oct. 1, 1928 1929 1930s 1940s  1950s 1960s  1970s 1980s 1990s Nov. 1, 1999
Wright Aeronautical Curtiss-Wright (29) Hudson Motor ('30) Aluminum Co. of Alcoa* ('99)
Coca-Cola ('32) America ('59)

National Steel ('35)

Allied Chemical & Dye Allied Signal* ('85) Honeywell
North American Johns-Manville ('30) Amer. Express (82) American Express
Victor Talking Machine  Natl Cash Register IBM (32) AT&T

(29) AT&T (39)
International Nickel Inco Ltd.* ('76) Boeing ('87) Boeing
International Harvester Navistar* ('86) Caterpillar ('91) Caterpillar
Westinghouse Electric Travelers Group ('97) Citigroup* (‘98)
Texas Gulf Sulphur Intl. Shoe ('32) Owens-lllinois ('59) Coca-Cola ('87) Coca-Cola

United Aircraft (33)
National Distillers ('34)

American Sugar Borden (30) DuPont

DuPont ('35)
American Tobacco (B) Eastman Kodak ('30) Eastman Kodak
Standard Oil (N.J.) Exxon* ('72) ExxonMobil
General Electric General Electric
General Motors General Motors
Texas Corp. Texaco* ('59) Hewlett-Packard ('97) Hewlett-Packard
Sears Roebuck Home Depot
Chrysler IBM ('79) IBM
Atlantic Refining Goodyear ('30) Intelf
Paramount Publix Loew’s (32) Intl. Paper ('56) International Paper
Bethlehem Steel Johnson & Johnson ('97) Johnson & Johnson
General Railway Signal Liggett & Myers ('30) McDonald's (85) McDonald’s

Amer. Tobacco ('32)

Mack Trucks Drug Inc. (32) Swift & Co. ('59) Esmark* ('73) Merck

Corn Products ('33) Merck (79)
Union Carbide Microsoft
American Smelting Anaconda ('59) Minn. Mining ('76) Minn. Mining (3M)
American Can Primerica* ('87) JP. Morgan ('91) JP. Morgan
Postum Inc. General Foods* ('29) Philip Morris (85) Philip Morris
Nash Motors United Air Trans. ('30) Procter & Gamble

Procter & Gamble ('32)

Goodrich Standard Oil (Calif) ('30) Chevron* ('84) SBC Communications
Radio Corp. Nash Motors ('32) United Tech.* ('75) United
United Aircraft (39) Technologies

Woolworth Wal-Mart Stores (97) Wal-Mart Stores

U.S. Steel USX Corp.* ('86) Walt Disney ('91) Walt Disney
Note: Year of change shown in ( ); * denotes name change, in some been grouped as replacing Sears because of their shared industry, but
cases following a takeover or merger. To track changes in the the other three incoming stocks are designated alphabetically next to a
components, begin in the column for 1928 and work across. For departing stock.
instance, American Sugar was replaced by Borden in 1930, which in Source: From The Wall Street Journal, October 27, 1999. Reprinted by
turn was replaced by Du Pont in 1935. Unlike past changes, each of permission of Dow Jones & Company, Inc. via Copyright Clearance
the last four new stocks added doesn’t specifically replace any of the Center, Inc. © 1999. Dow Jones & Company, Inc. All Rights Reserved
departing stocks; it's simply a four-for-four switch. Home Depot has Worldwide.

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 composi-
tion of the average is changed every so often to reflect changes in the economy. The last
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change took place on November 1, 1999, when Microsoft, Intel, Home Depot, and SBC
Communications were added to the index and Chevron, Goodyear Tire & Rubber, Sears
Roebuck, and Union Carbide were dropped. 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 70 years.

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 2003, the divisor for the Dow Jones
Industrial Average had fallen to a value of about .146.

Suppose XYZ in Table 2.3 increases in price to $110, while ABC falls to $20.
Find the 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 thus overweights the performance of high-priced stocks.

Standard & Poor’s The Standard & Poor’s Composite 500 (S&P 500) stock index represents an

EXAMPLE 2.4

Indexes improvement over the Dow Jones Averages in two ways. First, it is a more

broadly based index of 500 firms. Second, it is a market-value-weighted
index. In the case of the firms XYZ and ABC in Example 2.2, the S&P 500 would give
ABC five times the weight given to XYZ because the market value of its outstanding eq-
uity is five times larger, $500 million versus $100 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 per-
centage increase in the total market value from one day to the next represents the 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 mar-
ket values, except that the index does not reflect cash dividends paid by those firms.

Value-Weighted Indexes

To illustrate how value-weighted indexes are computed, look again at Table 2.3. The final
value of all outstanding stock in our two-stock universe is $690 million. The initial value
was $600 million. Therefore, if the initial level of a market-value-weighted index of stocks
ABC and XYZ were set equal to an arbitrarily chosen starting value such as 100, the index
value at year-end would be 100 X (690/600) = 115. The increase in the index reflects the
15% return earned on a portfolio consisting of those two stocks held in proportion to out-
standing market values.
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Unlike the price-weighted index, the value-weighted index gives more weight to ABC.
Whereas the price-weighted index fell because it was dominated by higher-price XYZ, the
value-weighted index rises because it gives more weight to ABC, the stock with the higher
total market value.

Note also from Tables 2.3 and 2.4 that market-value-weighted indexes are unaffected by
stock splits. The total market value of the outstanding XYZ stock increases from $100 mil-
lion to $110 million regardless of the stock split, thereby rendering the split irrelevant to the
performance of the index.

A nice feature of both market-value-weighted and price-weighted indexes is that they
reflect the returns to straightforward portfolio strategies. If one were to buy each share in
the index in proportion to its outstanding market value, the value-weighted index would
perfectly track capital gains on the underlying portfolio. Similarly, a price-weighted index
tracks the returns on a portfolio comprised of equal shares of each firm.

Investors today can purchase shares in mutual funds that hold shares in proportion to
their representation in the S&P 500 or another index. These index funds yield a return
equal to that of the index and so provide a low-cost passive investment strategy for equity
investors.

Standard & Poor’s also publishes a 400-stock Industrial Index, a 20-stock Transporta-
tion Index, a 40-stock Utility Index, and a 40-stock Financial Index.

CONCEPT
CHECKI=

QUESTION 6

Reconsider companies XYZ and ABC from Concept Check 5. Calculate the per-
centage change in the market-value-weighted index. Compare that to the rate
of return of a portfolio that holds $500 of ABC stock for every $100 of XYZ
stock (i.e., an index portfolio).

Other U.S. The New York Stock Exchange publishes a market-value-weighted compos-
Market-Value Indexes ite index of all NYSE-listed stocks, in addition to subindexes for industrial,

utility, transportation, and financial stocks. These indexes are even more
broadly based than the S&P 500. The National Association of Securities Dealers publishes
an index of 4,000 over-the-counter (OTC) firms traded on the Nasdaq market.

The ultimate U.S. equity index so far computed is the Wilshire 5000 index of the mar-
ket value of all NYSE and American Stock Exchange (Amex) stocks plus actively traded
Nasdaq stocks. Despite its name, the index actually includes about 7,000 stocks. Fig-
ure 2.10 reproduces a Wall Street Journal listing of stock index performance. Vanguard
offers an index mutual fund, the Total Stock Market Portfolio, that enables investors to
match the performance of the Wilshire 5000 index, and a small stock portfolio that matches
the MSCI U.S. small-capitalization 1750 index.

Equally Weighted Market performance is sometimes measured by an equally weighted average

Indexes of the returns of each stock in an index. Such an averaging technique, by

placing equal weight on each return, corresponds to an implicit portfolio

strategy that places equal dollar values on 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 that you start with equal dollar
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Figure 2.10
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Source: The Wall Street Journal, January 6, 2003. Reprinted by permission of The Wall Street Journal, © 2003 Dow
Jones & Company, Inc. All Rights Reserved Worldwide.

investments in the two stocks of Table 2.3, ABC and XYZ. Because ABC increases in
value by 20% over the year while XYZ decreases by 10%, your portfolio no longer is
equally weighted. It is now more heavily invested in ABC. To reset the portfolio to equal
weights, you would need to rebalance: sell off 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.

Foreign and Development in financial markets worldwide includes the construction of
International indexes for these markets. Among these are the Nikkei (Japan), FTSE (U.K.;
Stock Market Indexes pronounced “footsie”), DAX (Germany), Hang Seng (Hong Kong), and
TSX (Canada).
A leader in the construction of international indexes has been MSCI (Morgan Stanley
Capital International), which computes over 50 country indexes and several regional in-
dexes. Table 2.5 presents many of the indexes computed by MSCIL.

Bond Market Indicators Just as stock market indexes provide guidance concerning the performance
of the overall stock market, several bond market indicators measure the per-
formance of various categories of bonds. The three most well-known groups of indexes are
those of Merrill Lynch, Lehman Brothers, and Salomon Smith Barney (now Citigroup).
Table 2.6, Panel A, lists the components of the bond market at the end of 2002. Panel B pre-
sents a profile of the characteristics of the three major bond indexes.
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Regional Indexes Countries
Developed Markets Emerging Markets Developed Markets Emerging Markets
EAFE (Europe, Australia, Far East) Emerging Markets (EM) Australia Argentina
EASEA (EAFE ex Japan) EM Asia Austria Brazil
Europe EM Far East Belgium Chile
European Monetary Union (EMU) EM Latin America Canada China
Far East Emerging Markets Free (EMF) Denmark Colombia
Kokusai (World ex Japan) EMF Asia Finland Czech Republic
Nordic Countries EMF Eastern Europe France Egypt
North America EMF Europe Germany Greece
Pacific EMF Europe & Middle East Hong Kong Hungary
The World Index EMF Far East Ireland India
G7 countries EMF Latin America Italy Indonesia
World ex U.S. Japan Israel
Netherlands Jordan
New Zealand Korea
Norway Malaysia
Portugal Mexico
Singapore Morocco
Spain Pakistan
Sweden Peru
Switzerland Philippines
U.K. Poland
u.S. Russia
South Africa
Sri Lanka
Taiwan
Thailand
Turkey
Venezuela

Source: www.msci.com

The major problem with these indexes is that true rates of return on many bonds are
difficult to compute because the infrequency with which the bonds trade make reliable
up-to-date prices difficult to obtain. In practice, some prices must be estimated from bond
valuation models. These “matrix” prices may differ from true market values.

2.5 DERIVATIVE MARKETS

One of the most significant developments in financial markets in recent years has been the
growth of futures, options, and related derivatives markets. These instruments provide pay-
offs that depend on the values of other assets such as commodity prices, bond and stock
prices, or market index values. For this reason these instruments sometimes are called
derivative assets, or contingent claims. Their values derive from or are contingent on the
values of other assets.

Options 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 a specified expiration
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Table 2.6 The U.S. Fixed-Income Market and Its Indexes

A. The fixed-income market

Sector Size ($ billion) % of Market
Treasury $ 3,213.3 22.9%
Government-sponsored enterprise 2,199.6 15.6
Corporate 2,673.4 19.0
Tax-exempt*® 1,441.8 10.3
Mortgage-backed 3,041.8 21.6
Asset-backed 1,489.9 10.6

TOTAL $14,059.8 100.0%

B. Profile of bond indexes
Lehman Brothers Merrill Lynch Salomon Smith Barney

Number of issues Over 6,500 Over 5,000 Over 5,000

Maturity of included bonds = 1 year =1 year = 1 year

Excluded issues Junk bonds Junk bonds Junk bonds
Convertibles Convertibles Convertibles
Floating rate Floating rate

Weighting Market value Market value Market value

Reinvestment of No Yes (in specific ~ Yes (at one-month

intramonth cash flows bond) T-bill rate)
Daily availability Yes Yes Yes

*Includes private purpose tax-exempt debt.

Source: Panel A: Flow of Funds Accounts, Flows and Outstandings, Board of Governors of the Federal Reserve System, September
2002. Panel B: Frank K. Reilly, G. Wenchi Kao, and David J. Wright, “Alternative Bond Market Indexes,” Financial Analysts Journal
(May—June 1992), pp. 44-58.

date. For example, a January call option on IBM stock with an exercise price of $80 enti-
tles its owner to purchase IBM stock for a price of $80 at any time up to and including the
expiration date in January. Each option contract is for the purchase of 100 shares. However,
quotations are made on a per-share basis. The holder of the call need not exercise the op-
tion; it will be profitable to exercise only if the market value of the asset that may be pur-
chased exceeds the exercise price.

When the market price exceeds the exercise price, the option holder may “call away” the
asset for the exercise price and reap a payoff equal to the difference between the stock price
and the exercise price. Otherwise, the option will be left unexercised. If not exercised be-
fore the expiration date of the contract, the option simply expires and no longer has value.
Calls therefore provide greater profits when stock prices increase and thus represent bull-
ish investment vehicles.

In contrast, a put option gives its holder the right to sell an asset for a specified exercise
price on or before a specified expiration date. A January put on IBM with an exercise price
of $80 thus entitles its owner to sell IBM stock to the put writer at a price of $80 at any time
before expiration in January, even if the market price of IBM is lower than $80. Whereas
profits on call options increase when the asset increases in value, profits on put options
increase when the asset value falls. The put is exercised only if its holder can deliver an as-
set worth less than the exercise price in return for the exercise price.

Figure 2.11 presents stock option quotations from The Wall Street Journal. The high-
lighted options are for IBM. The repeated number under the name of the firm is the current
price of IBM shares, $81.65. The two columns to the right of IBM give the exercise price
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Figure 2.11
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LISTED OPTIONS QUOTATIONS

-CALL- -pT- -CALL- -PUT- -(ALL- PUT-
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EkofRm &5 Jan 11 530 &4 030 | 2862 215 Apr v 1083 0% {duadom 35 Jan #39 130 XH0 129
A0 Jan 1417 155 567 145 | B3 25 Jan woow 2314 020 ) 38720 3RS Jan 1837 045 605 244
7024 0 Wey 176 49t 1755 S 263 25 Feb w o 1 060 3570 A Jan 1038 020 355 A4
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BastSc 1750 Fab 957 1 16 456 1 BLES 70 Jan 139 1180 525 035 |Schimk 50 Jan 1650 D10 15¢ 7

28 85 633 0FF 36p 10% | BLES 5 Jan 08 740 1044 090 |Scheab 125 Jan 189 015 12 L1
4233 45 Feb 257 14b 1% 285 | OR&S B0 Jan 4457 340 1637 205 | Sears 15 hpe 1330 520 30 055
BilflySq 2250 Jan 20 230 14 G20 | GRES B0 Fub 27 530 1S 370 |SemiHTr 20 lan 521 250 1302 015
2475 X5 Jan 3072 0sb oS5 &S0 BL&S 85 Jan 94 120 3L 47D | 2405 2256 Jan Bl 205 557 054
2475 ¥ Feb 838 125 165 LED | SLES ¥ Jan 195 D35 M 9 M5 25 Ja 3035 060 BR2 15B
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Cadence 10 Fcb 7519 050 B21B 125 | Intuit 45 Jan 1507 290 55 095 [SPFnd 30 Mar o L 04k
CocdrlHl 50 Mar .. MIB 120 |Iwitogn 3250 May 1650 256 .. .. |Starboks 2250 Feb 1347 045 1R 155
CafMas 1250 lan . BBE QS0 [JDSUM 250 Jan 631 035 X 0dp | FL1Z ZABG Rpr L0710
Celgene 25 her 953 175 o | SoMlargth 1750 Jan 19 510 671 005 |SeeMire 50 Rer AL 025 17 17

Condant 1% Feb B 175 3% 460 | 594 2250 957 350 756 0.05 |Syneps 45 Jan 055 L M

Source: The Wall Street Journal, January 6, 2003. Reprinted by permission of The Wall Street Journal, © 2003 Dow Jones &
Company, Inc. All Rights Reserved Worldwide.

and expiration month of each option. Thus we see that the paper reports data on call and put
options on IBM with exercise prices ranging from $60 to $90 per share and with expiration
dates in January, February, and April. These exercise prices bracket the current price of
IBM shares.

The next four columns provided trading volume and closing prices of each option. For
example, 4,457 contracts traded on the January expiration call with an exercise price of
$80. The last trade price was $3.60, meaning that an option to purchase one share of IBM
at an exercise price of $80 sold for $3.60. Each option contract, therefore, cost $360.

Notice that the prices of call options decrease as the exercise price increases. For exam-
ple, the January maturity call with exercise price $85 costs only $1.20. This makes sense,
because the right to purchase a share at a higher exercise price is less valuable. Conversely,
put prices increase with the exercise price. The right to sell a share of IBM at a price of $80
in January cost $2.05 while the right to sell at $85 cost $4.70.

Option prices also increase with time until expiration. Clearly, one would rather have
the right to buy IBM for $80 at any time until February rather than at any time until Janu-
ary. Not surprisingly, this shows up in a higher price for the February expiration options.
For example, the call with exercise price $80 expiring in February sells for $5.30, com-
pared to only $3.60 for the January call.

CONCEPT
CHECKI=

QUESTION 7

What would be the profit or loss per share of stock to an investor who bought
the January maturity IBM call option with exercise price $80 if the stock price
at the expiration of the option is $84? What about a purchaser of the put op-
tion with the same exercise price and maturity?
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Futures Contracts A futures contract calls for delivery of an asset (or in some cases, its cash

Figure 2.12
Financial futures
listings

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 asset on the delivery date. The trader who takes the
short position commits to delivering the asset at contract maturity.

Figure 2.12 illustrates the listing of several stock index futures contracts as they appear
in The Wall Street Journal. The top line in boldface type gives the contract name, the ex-
change on which the futures contract is traded in parentheses, and the contract size. Thus
the third contract listed is for the S&P 500 index, traded on the Chicago Mercantile Ex-
change (CME). Each contract calls for delivery of $250 times the value of the S&P 500
stock price index.

The next several rows detail price data for contracts expiring on various dates. The
March 2003 maturity contract opened during the day at a futures price of 907.50 per unit
of the index. (Decimal points are left out to save space.) The last line of the entry shows
that the S&P 500 index was at 908.59 at close of trading on the day of the listing. The high-
est futures price during the day was 910.70, the lowest was 901.70, and the settlement price
(a representative trading price during the last few minutes of trading) was 909.90. The set-
tlement price increased by 2.50 from the previous trading day. The highest and lowest

Index Futures

LIFETSME ~ OPEN
OPEN  HIGH  LOW SETILE (HG HIGH LOW T

DJ Industrial Average (cRT)-$10 x indes

Mar 8591 @620 8535 364 13 1MO0  AI70 25758
Est wol 9.67% vol Thu 22.927; open Int 26,094, +1L551,

it prl: H1 B635.4% Lo 8552.87; Uose 850149, ~5.83,

Minl DJ Industrial Average ((r)-45 x index
Wer  ESE6 G621 8535 863 B 9019 7289 582
Vo Thy 19,570; open Int %307, +354,

S&P 500 Index (tME)-§250 . index

Mar 0750 91070 90170 %G9O 2% BMBLGR TerNG  5723M
June 90400 91000 90200 90940 2 1332BF THOSG  HAAEE
Est vol 53,375 val Thu 58,938 open lot 590,753, +6,867,

ldx prl: Hi 411.25; Lo 903.07; Close SHE.50, =44,

Mini S&EP 500 (CWE)-$50 x index
Mar 90750 91075 90175 91000 250 953G FEODD  T1DGeR
Yol Thu 469,692 apen ink 210,957, +27, 362,

S&P Midcap 400 (CME)-$500 x index .

Mar  BALED 44200 A37E0 MLS0 .. 56350 37275 13802
Est vol 756; vol Thu 976 open Int 13,302, -13.

b prl; Hi 441.54; Lo 438.02; Close 439.23, -2.20,

Nasdag 100 (tME)-5100 x index

Mar 102700 103700 102000 103600 1100 116200 BLSG 62199
Est yol 5,5%6; wal Thu 12,944; open int 62244, +1,124,

Idx prf: Hi 1033.37; Lo 1018.16; Close 103163, +3.77.

Min! Nasdag 100 (ME)-520 x indes
Mar 10265 10375 10200 10360 1L0 11590 2070 12534
ol Thu 24,623 open Int 125,240, +7.036.

GSCI(ME>-5250 x nearhy index

Jan  Mz230 AR20 4200 2650 570 A7) 20250 15585
Est vol 134; vol Fho 169; open ink 15440, +9,

Idx grl: Hi 247.34; Lo 24237, Close 246,88, +6.03,

Russell 2000 ((ME}-5500 « Index

Mar 200 39250 39850 39225 75 51950 32645 25391
Est val 2,106; wol Thu 3213; open int 25,391, +67.

Wy il Hi 39258 Lo 280.75; Clase 390.31, -2.27.

Russell 1000 (KFE)-5500 « index

Mar 43003 44240 47800 48150 B0 29250 46025 GR7ES
Est val 1411, vol Thu 420; open int 60,841, -6,

1d: prl: Hi 482.36; Lo 87645 Close 43115, -22

Source: The Wall Street Journal, January 6, 2003. Reprinted by
permission of The Wall Street Journal, © 2003 Dow Jones &
Company, Inc. All Rights Reserved Worldwide.
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futures prices over the contract’s life to date have been 1,401.60 and 767.50, respectively.
Finally, open interest, or the number of outstanding contracts, was 572,944. Corresponding
information is given for each maturity date.

The trader holding the long position profits from price increases. Suppose that at expi-
ration the S&P 500 index is at 912.90. Because each contract calls for delivery of $250
times the index, ignoring brokerage fees, the profit to the long position who entered the
contract at a futures price of 909.90 would equal $250 X (912.90 — 909.90) = $750. Con-
versely, the short position must deliver $250 times the value of the index for the previously
agreed-upon futures price. The short position’s loss equals the long position’s profit.

The right to purchase the asset at an agreed-upon price, as opposed to the obligation,
distinguishes call options from long positions in futures contracts. A futures contract
obliges the long position to purchase the asset at the futures price; the call option, in con-
trast, 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 does the holder of a long position on
a futures contract with a futures price equal to the option’s exercise price. This advantage,
of course, comes only at a price. Call options must be purchased; futures contracts may be
entered into without cost. The purchase price of an option is called the premium. It repre-
sents the compensation the holder of the call must pay for the ability to exercise the option
only when it is profitable to do so. Similarly, 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.

1. 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 funds.

2. 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 notes and bonds
are similar in design to coupon-paying corporate bonds.

3. Municipal bonds are distinguished largely by their tax-exempt status. Interest payments
(but not capital gains) on these securities are exempt from federal income taxes. The
equivalent taxable yield offered by a municipal bond equals r,,/(1 — f), where r,, is the
municipal yield and ¢ is the investor’s tax bracket.

4. Mortgage pass-through securities are pools of mortgages sold in one package. Owners
of pass-throughs receive the principal and interest payments made by the borrowers.
The originator that issued the mortgage merely services the mortgage, simply “passing
through” the payments to the purchasers of the mortgage. A federal agency may guar-
antee the payment of interest and principal on mortgages pooled into these pass-through
securities.

5. 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.

6. Preferred stock usually pays fixed 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 precipi-
tate corporate bankruptcy. Instead, unpaid dividends simply cumulate. Newer varieties
of preferred stock include convertible and adjustable-rate issues.
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7. 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 index, the Nasdaq index, the
Wilshire 5000 Index, and indexes of many non-U.S. stock markets.

8. 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 price of the underlying asset
increases.

9. 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 purchasing, loses.

KEY TERMS money market Treasury bonds price-weighted average
capital markets yield to maturity market-value-weighted
certificate of deposit municipal bonds index
commercial paper equivalent taxable yield index funds
banker’s acceptance current yield derivative assets
Eurodollars equities contingent claims
repurchase agreements residual claim call option
federal funds limited liability exercise (strike) price
London Interbank Offered capital gains put option

Rate price-earnings ratio futures contract
Treasury notes preferred stock

WEBSITES www.wallpost.com
Look at the variety of Market Data links.

www.finpipe.com
Check out the Markets links.
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WWwWw.nyse.com
You can link to introductory information under the Getting Started link at the bottom of
the page.

www.bloomberg.com
Markets rely on new information from sources like Bloomberg

finance.yahoo.com
This site offers extensive financial market information and excellent company research
links.

www.investorwords.com
This site boasts an extensive glossary of investment terms.
(continued)
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www.investinginbonds.com
All about bond markets. See Bond Glossary to find any bond-related term.

www.theminingweb.com
Follow the gold and metals market.

The following sites have considerable information about derivatives securities:

WWWw.amex.com
The American Stock Exchange trades a number of derivative securities.

www.cboe.com/LearnCenter
The Chicago Board Options Exchange site has an excellent glossary of terms.

www.commoditytrader.net
Review the information provided to Commodity Trader.com’s customers under Search
for Products.

www.fiafii.org
The Futures Industry Trade Association’s Site Map provides an orientation to the role of
specific industry trade associations.

www.isda.org/index.html
The International Swap and Derivative Association website provides current informa-
tion, education, and other valuable services to members. Trade associations are useful
sources of industry information.

1. Afirm’s preferred stock often sells at yields below its bonds because:

a. Preferred stock generally carries a higher agency rating.

b. Owners of preferred stock have a prior claim on the firm’s earnings.

c. Owners of preferred stock have a prior claim on a firm’s assets in the event of
liquidation.

d. Corporations owning stock may exclude from income taxes most of the dividend
income they receive.

2. A municipal bond carries a coupon of 6¥4% and is trading at par; to a taxpayer in a
34% tax bracket, this bond would provide a taxable equivalent yield of:

a. 4.5%
b. 10.2%
c. 13.4%
d. 19.9%
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10.

I1.

Which is the most risky transaction to undertake in the stock index option mar-
kets if the stock market is expected to increase substantially after the transaction is
completed?

a. Write a call option.

b. Write a put option

c. Buy a call option.

d. Buy a put option.

Turn back to Figure 2.3 and look at the Treasury note maturing in May 2008.

a. How much would you have to pay to purchase one of these notes?
b. What is its coupon rate?
c. What is the current yield of the note?

In what ways is preferred stock like long-term debt? In what ways is it like equity?
Why are money market securities sometimes referred to as “cash equivalents”?

Suppose investors can earn a return of 2% per 6 months on a Treasury note with
6-months remaining until maturity. What price would you expect a 6-month matu-
rity Treasury bill to sell for?

Find the after-tax return to a corporation that buys a share of preferred stock at $40,

sells it at year-end at $40, and receives a $4 year-end dividend. The firm is in the
30% tax bracket.

. Turn to Figure 2.9 and look at the listing for General Mills.

a. What was the firm’s closing price yesterday?

b. How many shares could you buy for $5,000?

c. What would be your annual dividend income from those shares?
d. What must be its earnings per share?

Consider the three stocks in the following table. P, represents price at time ¢, and Q,
represents shares outstanding at time ¢. Stock C splits two for one in the last period.

Py Q L Q P, Q,
A 90 100 95 100 95 100
B 50 200 45 200 45 200
C 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 (f = 0toz = 1).

b. What must happen to the divisor for the price-weighted index in year 2?

c. Calculate the rate of return for the second period (f = 1 to t = 2).

Using the data in Problem 10, calculate the first-period rates of return on the fol-
lowing indexes of the three stocks:

a. A market-value-weighted index.

b. An equally weighted index.
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12.

13.

14.

16.

17.

18.

19.

20.

An investor is in a 30% tax bracket. If corporate bonds offer 9% yields, what must
municipals offer for the investor to prefer them to corporate bonds?

Short-term municipal bonds currently offer yields of 4%, while comparable 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%

Find the equivalent taxable yield of the municipal bond in the previous problem for
tax brackets of zero, 10%, 20%, and 30%.

. The coupon rate on a tax-exempt bond is 5.6%, and the rate on a taxable bond is 8%.

Both bonds sell at par. The tax bracket (marginal tax rate) at which an investor
would be indifferent between the two bonds is:

a. 30.0%
b. 39.6%
c. 41.7%
d. 42.9%

Which security should sell at a greater price?

a. A 10-year Treasury bond with a 9% coupon rate versus a 10-year T-bond with a
10% coupon.

b. A 3-month maturity call option with an exercise price of $40 versus a 3-month
call on the same stock with an exercise price of $35.

¢. 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 may be assumed to be
identical).

Look at the futures listings for the Russell 2000 index in Figure 2.12.

a. Suppose you buy one contract for March delivery. If the contract closes in March
at a level of 430, what will your profit be?
b. How many March maturity contracts are outstanding?

Turn back to Figure 2.11 and look at the Best Buy options. Suppose you buy a Janu-
ary maturity call option with exercise price $22.50.

a. Suppose the stock price in January is $24.50. Will you exercise your call? What
are the profit and rate of return on your position?

b. What if you had bought the January call with exercise price $25?

c. What if you had bought a January put with exercise price $22.50?

Why do call options with exercise prices greater than the price of the underlying

stock sell for positive prices?

Both a call and a put currently are traded on stock XYZ; both have strike prices of
$50 and maturities of 6 months. What will be the profit to an investor who buys the
call for $4 in the following scenarios for stock prices in 6 months? What will be the
profit in each scenario to an investor who buys the put for $6?

a. $40
. $45
. $50
. $55
$60

"0 >
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21. Explain the difference between a put option and a short position in a futures
contract.

22. Explain the difference between a call option and a long position in a futures
contract.

23. What would you expect to happen to the spread between yields on commercial pa-
per and Treasury bills if the economy were to enter a steep recession?

24. Examine the first 25 stocks listed in the stock market listings for NYSE stocks in
your local newspaper. 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?

AN DARD Enter the Market Insight database at www.mhhe.com/business/finance/edumarket
APOORS

insight/ and link to Company, then Population. Select a company of interest to you and
link to the Company Research page with a menu of company information reports on the
left. Link to the Company Profile report and review the information provided. In what
market is your company’s stock traded? What is the stock ticker symbol? (Remember
the ticker to access company information quickly on financial websites.) Finally, what
is the industry classification of your company and its major competitors?

E-INVESTMENTS Go to finance.yahoo.com. What was the return on the S&P 500 today? Chart its value over
Security Prices the last day and the last year. What is the current yield on 10-year maturity Treasury bonds?
and Returns At what price is IBM stock selling? Find the price of the nearest-to-maturity IBM call option with
exercise price equal to IBM’s stock price rounded down to the nearest $5. What was the re-
turn on the following indexes: Nikkei 225, FTSE 100, DAX?

1. The bond sells for 114:23 bid which is a price of 1142¥52% of par, or $1,147.1875,
and 114:24 asked or $1,147.50. This asked price corresponds to a yield of 3.48%.
The asked price rose %32 from its level yesterday, so the asked price then must have
been 114:20, or $1,146.25.

2. Compare the August 2012 Treasury note, selling at a yield to maturity of 4.01%, to

the August 2012 Fannie Mae bonds, selling at a yield to maturity of 4.86%, the
SOLUTIONS August 2012 Freddie Mac bonds, selling at a yield to maturity of 4.84%, or the May
TO CONCEPT 2012 Federal Home Loan Bank bonds, selling at a yield to maturity of 4.45%. The
CHECKS agency bonds offer a yield premium over the safer Treasury bonds.
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3. A 6% taxable return is equivalent to an after-tax return of 6(1 — .30) = 4.2%. There-
fore, you would be better off in the taxable bond. The equivalent taxable yield of the
tax-free bond is 4/(1 — .30) = 5.71%. So a taxable bond would have to pay a 5.71%
yield to provide the same after-tax return as a tax-free bond offering a 4% yield.

4. a. You are entitled to a prorated share of IBM’s dividend payments and to vote in
any of IBM’s stockholder meetings.
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SOLUTIONS
TO CONCEPT

CHECKS
(Concluded)

b. Your potential gain is unlimited because IBM’s stock price has no upper bound.
¢. Your outlay was $50 X 100 = $5,000. Because of limited liability, this is the most
you can lose.

. The price-weighted index increases from 62.5 [i.e., (100 + 25)/2] to 65 [i.e., (110 +

20)/2], a gain of 4%. An investment of one share in each company requires an outlay
of $125 that would increase in value to $130, for a return of 4% (i.e., 5/125), which
equals the return to the price-weighted index.

. The market-value-weighted index return is calculated by computing the increase in

the value of the stock portfolio. The portfolio of the two stocks starts with an initial
value of $100 million + $500 million = $600 million and falls in value to $110 mil-
lion + $400 million = $510 million, a loss of 90/600 = .15, or 15%. The index port-
folio return is a weighted average of the returns on each stock with weights of /s on
XYZ and ¥% on ABC (weights proportional to relative investments). Because the re-
turn on XYZ is 10%, while that on ABC is —20%, the index portfolio return is Y6 X
10% + ¥ X (—=20%) = —15%, equal to the return on the market-value-weighted
index.

. The payoff to the call option is $4 per share at maturity. The option cost is $3.60 per

share. The dollar profit is therefore $.40. The put option expires worthless. There-
fore, the investor’s loss is the cost of the put, or $2.05.
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C HAUPTER O N E

Even a cursory glance at The Wall Street Journal reveals a bewildering

collection of securities, markets, and financial institutions. Although it may

appear so, the financial environment is not chaotic: There is rhyme and

reason behind the array of instruments and markets. The central message

we want to convey in this chapter is that financial markets and institutions

evolve in response to the desires, technologies, and regulatory constraints of

the investors in the economy.
In fact, we could predict

the general shape of the
investment environment

(if not the design of particular
securities) if we knew nothing
more than these desires,
technologies, and constraints.
This chapter provides a broad
overview of the investment
environment. We begin by
examining the differences
between financial assets

and real assets. We proceed
to a discussion of the many

roles of financial markets in

Isk and Retur

the economy, and digress to consider the crisis in corporate governance

of the late 1990s. We then turn to the three broad sectors of the financial

environment: households, businesses, and government. We see how many

features of the investment environment are natural responses of profit-

seeking firms and individuals to opportunities created by the demands of

these sectors, and we examine the driving forces behind financial innovation.

Finally, we conclude with a discussion of recent trends in financial markets.
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1.1 REAL ASSETS VERSUS FINANCIAL ASSETS

The material wealth of a society is determined ultimately by the productive capacity of its
economy—the goods and services that can be provided to its members. This productive ca-
pacity is a function of the real assets of the economy: the land, buildings, knowledge, and
machines that are used to produce goods and the workers whose skills are necessary to use
those resources. Together, physical and “human” assets generate the entire spectrum of out-
put produced and consumed by the society.

In contrast to such real assets are financial assets such as stocks or bonds. These assets,
per se, do not represent a society’s wealth. Shares of stock are no more than sheets of pa-
per or, more likely, computer entries and do not directly contribute to the productive ca-
pacity of the economy. Instead, financial assets contribute to the productive capacity of the
economy indirectly, because they allow for separation of the ownership and management
of the firm and facilitate the transfer of funds to enterprises with attractive investment op-
portunities. Financial assets certainly contribute to the wealth of the individuals or firms
holding them. This is because financial assets are claims to the income generated by real
assets or claims on income from the government.

When the real assets used by a firm ultimately generate income, the income is allocated
to investors according to their ownership of the financial assets, or securities, issued by the
firm. Bondholders, for example, are entitled to a flow of income based on the interest rate
and par value of the bond. Equityholders or stockholders are entitled to any residual in-
come after bondholders and other creditors are paid. In this way the values of financial as-
sets derive from and depend on the values of the underlying real assets of the firm.

Real assets produce goods and services, whereas financial assets define the allocation of
income or wealth among investors. Individuals can choose between consuming their cur-
rent endowments of wealth today and investing for the future. When they invest for the fu-
ture, they may choose to hold financial assets. The money a firm receives when it issues
securities (sells them to investors) is used to purchase real assets. Ultimately, then, the re-
turns on a financial asset come from the income produced by the real assets that are fi-
nanced by the issuance of the security. In this way, it is useful to view financial assets as the
means by which individuals hold their claims on real assets in well-developed economies.
Most of us cannot personally own auto plants (a real asset), but we can hold shares of Gen-
eral Motors or Ford (financial assets), which provide us with income derived from the pro-
duction of automobiles.

Real and financial assets are distinguished operationally by the balance sheets of indi-
viduals and firms in the economy. Whereas real assets appear only on the asset side of the
balance sheet, financial assets always appear on both sides of balance sheets. Your finan-
cial claim on a firm is an asset, but the firm’s issuance of that claim is the firm’s liability.
When we aggregate over all balance sheets, financial assets will cancel out, leaving only
the sum of real assets as the net wealth of the aggregate economy.

Another way of distinguishing between financial and real assets is to note that financial
assets are created and destroyed in the ordinary course of doing business. For example,
when a loan is paid off, both the creditor’s claim (a financial asset) and the debtor’s obli-
gation (a financial liability) cease to exist. In contrast, real assets are destroyed only by ac-
cident or by wearing out over time.

The distinction between real and financial assets is apparent when we compare the com-
position of national wealth in the United States, presented in Table 1.1, with the financial
assets and liabilities of U.S. households shown in Table 1.2. National wealth consists
of structures, equipment, inventories of goods, and land. (A major omission in Table 1.1 is
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Table 1.1 Domestic Net Worth

Assets $ Billion
Real estate $19,111
Equipment and software 3,142
Inventories 1,264
Consumer durables 2,914

TOTAL $26,431

Note: Column sums may differ from total because of rounding error.
Source: Flow of Funds Accounts of the United States, Board of Governors of the Federal Reserve System, September 2002.

the value of “human capital’—the value of the earnings potential of the work force.) In
contrast, Table 1.2 includes financial assets such as bank accounts, corporate equity, bonds,
and mortgages.

Persons in the United States tend to hold their financial claims in an indirect form. In
fact, only about 40% of the adult U.S. population holds shares directly. The claims of most
individuals on firms are mediated through institutions that hold shares on their behalf:
institutional investors such as pension funds, insurance companies, mutual funds, and
endowment funds. Table 1.3 shows that today approximately half of all U.S. equity is held
by institutional investors.

Table 1.2 Balance Sheet of U.S. Households

Liabilities and
Assets $ Billion % Total Net Worth $ Billion % Total
Real assets Liabilities
Real estate $14,351 29.7% Mortgages $ 5,798 12.0%
Consumer durables 2,914 6.0 Consumer credit 1,706 3.5
Other 122 0.3 Bank and other loans 321 0.7
Total real assets $17,387 35.9% Other 493 1.0
Total liabilities $ 8,319 17.2%
Financial assets
Deposits $ 4,895 10.1%
Life insurance reserves 915 1.9
Pension reserves 8,349 17.3
Corporate equity 5,035 10.4
Equity in noncorp. business 4,972 10.3
Mutual fund shares 2,840 5.9
Personal trusts 842 1.7
Debt securities 2,402 5.0
Other 761 1.6
Total financial assets 31,009 64.1 Net worth 40,078 82.8
TOTAL $48,396 100.0% $48,396 100.0%

Note: Column sums may differ from total because of rounding error.
Source: Flow of Funds Accounts of the United States, Board of Governors of the Federal Reserve System, September 2002.
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Table 1.3 Holdings of Corporate Equities in the United States

Share Ownership,

Sector $ Billions % Total
Private pension funds $ 1,591.3 11.7%
State and local pension funds 1,100.3 8.1
Insurance companies 990.4 7.3
Mutual and closed-end funds 2,470.4 18.1
Bank personal trusts 206.2 1.5
Foreign investors 1,524.4 1.2
Households and nonprofit organizations 5,471.8 40.2
Other 270.4 2.0

TOTAL $13,625.2 100.0%

Source: New York Stock Exchange Fact Book, NYSE, 2001.

CONCEPT
CHECKI=

QUESTION 1

Are the following assets real or financial?
a. Patents

. Lease obligations

Customer goodwill

A college education
A $5 bill

& RS

1.2 FINANCIAL MARKETS AND THE ECONOMY

We stated earlier that real assets determine the wealth of an economy, whereas financial as-
sets merely represent claims on real assets. Nevertheless, financial assets and the markets
in which they trade play several crucial roles in developed economies. Financial assets al-
low us to make the most of the economy’s real assets.

Consumption Timing Some individuals in an economy are earning more than they currently wish

to spend. Others—for example, retirees—spend more than they currently
earn. How can you shift your purchasing power from high-earnings periods to low-
earnings periods of life? One way is to “store” your wealth in financial assets. In high-
earnings periods, you can invest your savings in financial assets such as stocks and bonds.
In low-earnings periods, you can sell these assets to provide funds for your consumption
needs. By so doing, you can shift your consumption over the course of your lifetime,
thereby allocating your consumption to periods that provide the greatest satisfaction. Thus
financial markets allow individuals to separate decisions concerning current consumption
from constraints that otherwise would be imposed by current earnings.

Allocation of Risk Virtually all real assets involve some risk. When GM builds its auto plants,

for example, its management cannot know for sure what cash flows those
plants will generate. Financial markets and the diverse financial instruments traded in those
markets allow investors with the greatest taste for risk to bear that risk, while other less-
risk-tolerant individuals can, to a greater extent, stay on the sidelines. For example, if GM
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raises the funds to build its auto plant by selling both stocks and bonds to the public, the
more optimistic, or risk-tolerant, investors buy shares of stock in GM. The more conserva-
tive individuals can buy GM bonds, which promise to provide a fixed payment. The stock-
holders bear most of the business risk, but reap potentially higher rewards. Thus capital
markets allow the risk that is inherent to all investments to be borne by the investors most
willing to bear that risk.

This allocation of risk also benefits the firms that need to raise capital to finance their
investments. When investors can self-select into security types with risk—return character-
istics that best suit their preferences, each security can be sold for the best possible price.
This facilitates the process of building the economy’s stock of real assets.

Separation of Many businesses are owned and managed by the same individual. This sim-
Ownership and ple organization, well-suited to small businesses, in fact was the most com-
Management mon form of business organization before the Industrial Revolution. Today,

however, with global markets and large-scale production, the size and capi-
tal requirements of firms have skyrocketed. For example, General Electric lists on its bal-
ance sheet about $44 billion of property, plant, and equipment. Corporations of such size
simply could not exist as owner-operated firms. General Electric actually has more than
one-half million stockholders, whose ownership stake in the firm is proportional to their
holdings of shares.

Such a large group of individuals obviously cannot actively participate in the day-to-day
management of the firm. Instead, they elect a board of directors, which in turn hires and su-
pervises the management of the firm. This structure means that the owners and managers
of the firm are different. This gives the firm a stability that the owner-managed firm cannot
achieve. For example, if some stockholders decide they no longer wish to hold shares in the
firm, they can sell their shares to other investors, with no impact on the management of the
firm. Thus financial assets and the ability to buy and sell those assets in financial markets
allow for easy separation of ownership and management.

How can all of the disparate owners of the firm, ranging from large pension funds hold-
ing thousands of shares to small investors who may hold only a single share, agree on the
objectives of the firm? Again, the financial markets provide some guidance. All may agree
that the firm’s management should pursue strategies that enhance the value of their shares.
Such policies will make all shareholders wealthier and allow them all to better pursue their
personal goals, whatever those goals might be.

Do managers really attempt to maximize firm value? It is easy to see how they might be
tempted to engage in activities not in the best interest of the shareholders. For example,
they might engage in empire building or avoid risky projects to protect their own jobs or
overconsume luxuries such as corporate jets, reasoning that the cost of such perquisites is
largely borne by the shareholders. These potential conflicts of interest are called agency
problems because managers, who are hired as agents of the shareholders, may pursue their
own interests instead.

Several mechanisms have evolved to mitigate potential agency problems. First, com-
pensation plans tie the income of managers to the success of the firm. A major part of the
total compensation of top executives is typically in the form of stock options, which means
that the managers will not do well unless the stock price increases, benefiting shareholders.
(Of course, we’ve learned more recently that overuse of options can create its own agency
problem. Options can create an incentive for managers to manipulate information to prop
up a stock price temporarily, giving them a chance to cash out before the price returns to a
level reflective of the firm’s true prospects. More on this shortly.) Second, while boards of
directors are sometimes portrayed as defenders of top management, they can, and in recent
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years increasingly do, force out management teams that are underperforming. Third, out-
siders such as security analysts and large institutional investors such as pension funds mon-
itor firms closely and make the life of poor performers at the least uncomfortable.

Finally, bad performers are subject to the threat of takeover. If the board of directors is
lax in monitoring management, unhappy shareholders in principle can elect a different
board. They do this by launching a proxy contest in which they seek to obtain enough prox-
ies (i.e., rights to vote the shares of other shareholders) to take control of the firm and vote
in another board. However, this threat is usually minimal. Shareholders who attempt such
a fight have to use their own funds, while management can defend itself using corporate
coffers. Most proxy fights fail.

The Hewlett-Packard/Compaq Proxy Fight

When Carly Fiorini, the CEO of Hewlett-Packard, proposed a merger with Compaq Com-
puter, Walter Hewlett, son of the company’s founder and member of the HP board of di-
rectors, dissented. The merger had to be approved by shareholders, and Hewlett engaged in
a proxy fight to block the deal. One estimate is that HP spent $150 million to lobby share-
holders to support the merger; even small shareholders of HP reported receiving 20 or more
phone calls from the company in support of the deal.' The merger ultimately was approved
in an uncharacteristically close vote. No surprise that less than 1% of public companies
face proxy contests in any particular year.

The real takeover threat is from other firms. If one firm observes another underper-
forming, it can acquire the underperforming business and replace management with its own
team. The stock price should rise to reflect the prospects of improved performance, which
provides incentive for firms to engage in such takeover activity.

A Crisis in Nevertheless, neither monitoring nor market discipline is perfect, and most
Corporate Governance observers agree that boards have not been sufficiently diligent in monitoring

management. Despite these mechanisms to align incentives of shareholders
and managers, the 3 years between 2000 and 2002 were filled with a seemingly unending
series of scandals that collectively point to a crisis in corporate governance. The nearby box
provides a scorecard for many of the most prominent scandals, but it is far from exhaustive.
These episodes suggest that agency and incentive problems are far from solved.

Most (but not all) of the scandals fell into three broad categories: manipulation of fi-
nancial data to misrepresent the actual condition of the firm; systematically misleading and
overly optimistic research reports put out by stock market analysts; and allocations of ini-
tial public offerings to corporate executives as a quid pro quo for personal favors or the
promise to direct future business back to the manager of the IPO. Perhaps the underlying
theme that ties these scandals together is distorted incentives that tilted decisions toward
short-term payoffs rather than long-term value.

Accounting Scandals. The spate of accounting scandals is symbolized by Enron and
its auditor Arthur Andersen. Enron used so-called special purpose entities to hide massive
amounts of debt, inflate reported profits, and funnel massive profits to corporate insiders.
Arthur Andersen was convicted for obstructing justice by shredding documents. Enron
proved to be only the tip of the iceberg, however. It soon emerged that other firms such as
telecom companies Global Crossing, Qwest Communications, and WorldCom also had

! See The Economist, “Designed by Committee,” June 13, 2002.
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Outcome

Adelphia
Communication
(cable company)

Arthur Andersen
(accounting firm)

CSFB

(Credit Suisse
First Boston,
investment
banking)

Citigroup/Salomon
Smith Barney
(investment
banking)

Enron
(energy and trading)

Global Crossing/Qwest
Communications (telecom)

Imclone Systems
(drug maker)

Merrill Lynch
(brokerage)

Tyco
(conglomerate)

WorldCom
(telecom)

e That company’s founding family members
looted firm and spent company funds on
personal expenses, including a $12 million
golf course.

That firm obstructed SEC investigation of
Enron by shredding tons of documents.

That firm allocated shares in initial public
offerings to officers of other firms in
exchange for the investment banking
business of those firms.

That firm allocated IPO shares in return for
brokerage business at inflated prices.

That firm produced biased research to
support its investment banking business.
That investment banking star Frank
Quattrone encouraged employees to destroy
documents after being advised that the
CSFB was the subject of civil and

criminal inquiries.

That the securities group (in particular, Jack
Grubman, its telecom analyst) provided
overly optimistic assessment of firms in
return for their investment banking business.
That shares in IPOs were directed to officers
of other firms in exchange for the investment
banking business of those firms.

That Enron used off-book partnerships and
questionable accounting practices to hide
massive debt and inflate earnings.

That company insiders improperly profited
from these special purpose vehicles.

That these firms swapped network capacity
to artificially inflate reported profits.

That CEO Samuel Waksal gave inside
information about pending regulatory
rejection of a cancer drug to family and
friends, including Martha Stewart.

That its analysts, notably Henry Blodget,
gave investors overly rosy research
reports about the stocks of its
investment-banking clients

That CEO, L. Dennis Kozlowski, and CFO,
Mark Swartz, took more than $170 million in
unauthorized compensation, used company
funds for personal purposes, and illegally
reaped an additional $430 million through
stock sales.

That top executives participated in
accounting fraud to inflate profits by more
than $11 billion over 4 years.

Three members of Rigas family indicted

on fraud charges. Government is seeking
$2.5 billion in allegedly illegal proceeds from
the Rigases.

Andersen convicted of obstruction, fined
$500,000, sentenced to 5 years probation,
and barred from auditing public companies.

CSFB pays $100 million to settle investigation
into the alleged kickback scheme associated
with its IPO allocations and $200 million in
connection with its flawed research reports.
Quattrone leaves CSFB and faces obstruction
of justice and witness tempering charges as
well as possible ban from securities business.

Mr. Grubman resigned, paid a $15 million fine,
and was barred from the securities industry for
life. Citigroup announced charge of $1.3 billion
for settling investigation into its stock-research
and IPO practices, as well as to establish
reserve for anticipated litigation involving
shareholder claims.

Andrew Fastow, CFO, indicted for fraud

and money laundering. Possibility of future
indictment of former CEOs Kenneth Lay and
Jeffrey Skilling. Enron declared bankruptcy in
late 2001.

Global Crossing filed for bankruptcy in 2002.
Qwest will restate up to $1.5 billion in earnings.

Waksal sentenced to 7-year prison term and
$4 million in fines for insider trading, securities
fraud, and other charges. Martha Stewart

is indicted for obstruction of justice and
securities fraud.

Merrill to pay $100 million to settle the case
against it. Faces huge potential fraud claims
by investors who bought stock based on Merrill
recommendations.

Kozlowski and Swartz indicted on charges
that they stole company funds. Kozlowski
also indicted on charges of evading N.Y.
sales tax on $13 million in art.

Firm pays $750 million settlement and declares
bankrupty, reemerging from Chapter 11 as
MCI. CEO, Bernard Ebbers, was ousted

in April 2002 and has been indicted for
accounting fraud. CFO, Scott Sullivan,

was fired and indicted on fraud and other
charges. Further indictments are expected.

Source: The Wall Street Journal Online, http://online.wsj.com/documents.info-scanscore02-frameset.html, downloaded January 16, 2003; original

information updated by authors.
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Table 1.4 Largest Option Exercises by Heads of Major U.S. Companies,

1997-2001
Year of Payout
Executive Company Exercise ($ millions)
Lawrence Ellison Oracle 2001 $706
Michael Eisner Walt Disney 1998 570
Michael Dell Dell Computer 2000 233
Sanford Weill Citigroup 1997 220
Thomas Siebel Siebel Systems 2001 175
Stephen Case AOL Time Warner 1997 158
John Chambers Cisco Systems 2000 156
Gerald Levin AOL Time Warner 2000 153

Source: The Wall Street Journal, December 17, 2002.

manipulated and misstated their accounts to the tune of billions of dollars. Sunbeam,
Xerox, and other firms used questionable sales assumptions to inflate profits.?

One reason this sort of manipulation paid is that executives commonly were compen-
sated with potentially massive stock options. Even if the stock price could be propped up
by misleading information only for a short period, this could give option holders enough
time to cash out before the firm’s true prospects were revealed. Table 1.4 lists some of the
largest stock option payoffs in history; not all were of questionable propriety, but they do
illustrate the temptation to manage information about the company even if the market can
be fooled only temporarily.

What about the auditors who were supposed to be the watchdogs of the firms? Here too,
incentives were skewed. Recent changes in business practice made the consulting arm of
these firms more lucrative than the auditing function. For example, Andersen earned more
money in 2000 by consulting for Enron than by auditing it; it would not be surprising to see
that Andersen, and other auditors, might be lenient in their auditing work to protect their
consulting contracts.

Analyst Scandals. Wall Street stock analysts regularly publish research reports on a
wide range of firms along with buy or sell recommendations. Yet only the smallest fraction
of firms (less than 2%) were assigned sell recommendations and, as it turns out, many firms
given buy recommendations were privately called dogs (or worse) by these market ana-
lysts. Rather than provide unbiased reports, analysts were pressed into the service of the in-
vestment bankers. In effect, favorable analysis was traded for the promise of future
investment banking business. The most notorious of these episodes involved Jack Grubman
of Salomon Smith Barney (part of Citigroup) who allegedly upgraded his rating of AT&T
to win Salomon a role as co-manager of AT&T’s massive stock sale. But he was hardly
alone. Ten Wall Street firms paid $1.4 billion (including $475 million to fund independent
stock research) to settle claims of improper behavior.

Again, conflicts of interest and distorted incentives—in short, agency problems—played
a role in these scandals. Analysts were commonly compensated not for the accuracy or
insightfulness of their analysis, but for their role in garnering investment banking business
for their firms. And the payoffs could be huge. In the year after Merrill Lynch analyst
Henry Blodget participated in 52 investment banking deals, his compensation reportedly
increased from $3 million to $12 million.

2 We review some of these practices in Chapter 18.
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Initial Public Offerings. As we will see in Chapter 3, firms that wish to raise funds by
selling stock to the public for the first time hire investment banking firms to manage their
initial public offering, or IPO. The investment banker assesses demand for the offering and
allocates shares to interested investors. Because IPOs typically provide excellent initial re-
turns, these allocations are highly coveted. Some investment banking firms that managed
IPOs made a practice of awarding allocations to favored clients in what resembled kick-
back schemes. For example, CSFB allocated shares with the expectation that recipients
would direct stock trading business to its brokerage arm. Other allocations were apparently
granted to corporate executives in return for their promise of investment banking business.

These episodes indicate that many investment bankers were more focused on short-term
profits than long-term reputations. In the boom years, there was considerable temptation to
focus on the short term; investment bankers earned about $10 billion in fees by issuing
$245 billion in new securities in just the 1% years ending in the first quarter of 2000.> We
will discuss in Chapter 3 some of the specific regulatory responses to these scandals. For
the most part, however, they are focused on re-aligning incentives, for example by sever-
ing the link between stock market analyst compensation and investment banking business,
by making corporate executives and board members personally responsible for the accu-
racy of financial reports, by mandating a greater role for disinterested outsiders on the
board of directors, by creating a new oversight board to oversee the auditing of public com-
panies, by prohibiting auditors from providing various other services to clients, and by
beefing up the budget of the SEC.

One proposal that has not been yet endorsed by regulators is for firms to move from
option-based to stock-based compensation, with added restrictions that executives hold
shares for longer periods. The goal would be to align their incentives with the long-term
success of the firm and to eliminate the incentive to curry short-term advantage at the cost
of long-term performance. In fact, while this has not yet been required, grants of such re-
stricted stock to top executives jumped between 2002 and 2003 and the median value of
these grants has increased by about 65%, even as the use of stock options has declined.*
Microsoft, historically one of the largest users of employee stock options, announced in
July 2003 that it would replace option grants with restricted stock.

Wall Street and its regulators are seeking ways to restore credibility. There is (ad-
mittedly belated) recognition that markets require trust to function. In the wake of the scan-
dals, the value of reputation and straightforward incentive structures has increased. For
example, Lazard, Blackstone, and Greenhill, a “boutique” investment banker that provides
advice but doesn’t have its own capital market operation with conflicting interests, has
picked up considerable business, As one Wall Street insider put it, “This is an industry of
trust; it’s one of its key assets . . . [Wall Street] is going to have to invest in getting [that
trust] back . . . without that trust, there’s nothing.

1.3 CLIENTS OF THE FINANCIAL SYSTEM

We start our analysis with a broad view of the major clients that place demands on the fi-
nancial system. By considering the needs of these clients, we can gain considerable insight
into why organizations and institutions have evolved as they have.

3 Business Week, “How Corrupt is Wall Street?” May 13, 2002.
4 Joann Lublin, “With Options Tainted, Companies Award Restricted Stock,” The Wall Street Journal, March 3, 2003, p. B1.
5 Business Week, “How Corrupt Is Wall Street?” May 13, 2002.
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We can classify the clientele of the investment environment into three groups: the
household sector, the corporate sector, and the government sector. This scheme is not per-
fect; it excludes some organizations such as not-for-profit agencies and has difficulty with
some hybrids such as unincorporated or family-run businesses. Nevertheless, from the
standpoint of capital markets, the three-group classification is useful.

The Household Sector Households constantly make economic decisions concerning activities such

as work, job training, retirement planning, and savings versus consumption.
We will take most of these decisions as being already made and focus on financial deci-
sions specifically. Essentially, we concern ourselves only with what financial assets house-
holds desire to hold.

Even this limited focus, however, leaves a broad range of issues to consider. Most
households are potentially interested in a wide array of assets, and the assets that are at-
tractive can vary considerably depending on the household’s economic situation. Even a
limited consideration of taxes and risk preferences can lead to widely varying asset de-
mands, and this demand for variety is, as we shall see, a driving force behind financial in-
novation.

Taxes lead to varying asset demands because people in different tax brackets “trans-
form” before-tax income to after-tax income at different rates. For example, high-tax-
bracket investors naturally will seek securities that are exempt from state and local taxes.
This, in turn, creates demand for portfolios that specialize in tax-exempt bonds of one par-
ticular state. In other words, differential tax status creates “tax clienteles” that in turn give
rise to demand for a range of assets with a variety of tax implications. The demand of in-
vestors encourages entrepreneurs to offer such portfolios (for a fee, of course!).

Risk considerations also create demand for a diverse set of investment alternatives. At
an obvious level, differences in risk tolerance create demand for assets with a variety of
risk—return combinations. Individuals also have particular hedging requirements that con-
tribute to diverse investment demands.

Consider, for example, a resident of New York City who plans to sell her house and re-
tire to Miami, Florida, in 15 years. Such a plan seems feasible if real estate prices in the two
cities do not diverge before her retirement. How can one hedge Miami real estate prices
now, short of purchasing a home there immediately rather than at retirement? One way to
hedge the risk is to purchase securities that will increase in value if Florida real estate be-
comes more expensive. This creates a hedging demand for an asset with a particular risk
characteristic. Such demands lead profit-seeking financial corporations to supply the de-
sired goods: observe Florida real estate investment trusts (REITs) that allow individuals to
invest in securities whose performance is tied to Florida real estate prices. If Florida real
estate becomes more expensive, the REIT will increase in value. The individual’s loss as a
potential purchaser of Florida real estate is offset by her gain as an investor in that real es-
tate. This is only one example of how a myriad of risk-specific assets are demanded and
created by agents in the financial environment.

Risk motives also lead to demand for ways that investors can easily diversify their
portfolios and even out their risk exposure. We will see that these diversification mo-
tives inevitably give rise to mutual funds that offer small individual investors the ability to
invest in a wide range of stocks, bonds, precious metals, and virtually all other financial
instruments.

The Business Sector Whereas household financial decisions are concerned with how to invest

money, businesses typically need to raise money to finance their investments
in real assets: plant, equipment, technological know-how, and so forth. Table 1.5 presents
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balance sheets of U.S. corporations as a whole. The heavy concentration in real assets is
obvious. Broadly speaking, there are two ways for businesses to raise money—they can
borrow it, either from banks or directly from households by issuing bonds, or they can
“take in new partners” by issuing stocks, which are ownership shares in the firm.

Businesses issuing securities to the public have several objectives. First, they want to
get the best price possible for their securities. Second, they want to market the issues to the
public at the lowest possible cost. This has two implications. First, businesses might want
to farm out the marketing of their securities to firms that specialize in such security is-
suance, because it is unlikely that any single firm is in the market often enough to justify a
full-time security issuance division. Issue of securities requires immense effort. The secu-
rity issue must be brought to the attention of the public. Buyers then must subscribe to the
issue, and records of subscriptions and deposits must be kept. The allocation of the security
to each buyer must be determined, and subscribers finally must exchange money for secu-
rities. These activities clearly call for specialists. The complexities of security issuance
have been the catalyst for creation of an investment banking industry to cater to business
demands. We will return to this industry shortly.

The second implication of the desire for low-cost security issuance is that most busi-
nesses will prefer to issue fairly simple securities that require the least extensive incre-
mental analysis and, correspondingly, are the least expensive to arrange. Such a demand for
simplicity or uniformity by business-sector security issuers is likely to be at odds with the
household sector’s demand for a wide variety of risk-specific securities. This mismatch of
objectives gives rise to an industry of middlemen who act as intermediaries between the
two sectors, specializing in transforming simple securities into complex issues that suit par-
ticular market niches.

The Government Sector Like businesses, governments often need to finance their expenditures by

borrowing. Unlike businesses, governments cannot sell equity shares; they
are restricted to borrowing to raise funds when tax revenues are not sufficient to cover

Table 1.5 Balance Sheet of Nonfinancial U.S. Business

Liabilities and
Assets $ Billion % Total Net Worth $ Billion % Total
Real assets Liabilities
Equipment and software $ 3,142 17.2% Bonds and mortgages $ 3,447 18.9%
Real estate 4,760 26.1 Bank loans 772 4.2
Inventories 1,264 6.9 Other loans 675 3.7
Total real assets $ 9,166 50.2% Trade debt 1,289 7.1
Other 3,515 19.2
Financial assets Total liabilities $ 9,698 53.1%
Deposits and cash $ 556 3.0%
Marketable securities 503 2.8
Consumer credit 53 0.3
Trade credit 1,729 9.5
Other 6,264 34.3
Total financial assets 9,106 49.8 Net worth 8,573 46.9
TOTAL $18,271 100.0% $18,271 100.0%

Note: Column sums may differ from total because of rounding error.
Source: Flow of Funds Accounts of the United States, Board of Governors of the Federal Reserve System, September 2002.
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expenditures. They also can print money, of course, but this source of funds is limited by
its inflationary implications, and so most governments usually try to avoid excessive use of
the printing press.

Governments have a special advantage in borrowing money because their taxing power
makes them very creditworthy and, therefore, able to borrow at the lowest rates. The
financial component of the federal government’s balance sheet is presented in Table 1.6.
Notice that the major liabilities are government securities, such as Treasury bonds or Trea-
sury bills.

A second, special role of the government is in regulating the financial environment.
Some government regulations are relatively innocuous. For example, the Securities and
Exchange Commission is responsible for disclosure laws that are designed to enforce truth-
fulness in various financial transactions. Other regulations have been much more contro-
versial.

One example is Regulation Q, which for decades put a ceiling on the interest rates that
banks were allowed to pay to depositors, until it was repealed by the Depository Institu-
tions Deregulation and Monetary Control Act of 1980. The result was predictable: Bank
competitors stepped in to fill the void created by Regulation Q. The great success of money
market funds in the 1970s came in large part from depositors leaving banks that were pro-
hibited from paying competitive rates. Indeed, much financial innovation may be viewed
as responses to government tax and regulatory rules.

1.4 THE ENVIRONMENT RESPONDS TO CLIENTELE DEMANDS

Intermediation

When enough clients demand and are willing to pay for a service, it is likely in a capitalis-
tic economy that a profit-seeking supplier will find a way to provide and charge for that
service. This is the mechanism that leads to the diversity of financial markets. Let us con-
sider the market responses to the disparate demands of the three sectors.

Financial Recall that the financial problem facing households is how best to invest
their funds. The relative smallness of most households makes direct invest-
ment intrinsically difficult. A small investor obviously cannot advertise in
the local newspaper his or her willingness to lend money to businesses that need to finance
investments. Instead, financial intermediaries such as banks, investment companies, in-
surance companies, or credit unions naturally evolve to bring the two sectors together. Fi-
nancial intermediaries sell their own liabilities to raise funds that are used to purchase

liabilities of other corporations.

Table 1.6 Financial Assets and Liabilities of the U.S. Government

Assets

Deposits, currency, gold

Mortgages
Loans
Other

TOTAL

$ Billion % Total Liabilities $ Billion % Total

$111 19.3% Currency $ 25 0.6%
76 13.1 Government securities 3,433 79.4
199 34.7 Insurance and pension reserves 801 18.5
189 32.9 Other 62 1.4

$575 100.0% TOTAL $4,321 100.0%

Note: Column sums may differ from total because of rounding error.
Source: Flow of Funds Accounts: Flows & Outstandings, Board of Governors of the Federal Reserve System, September 2002.
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For example, a bank raises funds by borrowing (taking in deposits) and lending that
money to (purchasing the loans of) other borrowers. The spread between the interest 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 interme-
diary. The convenience and cost savings the bank offers the borrowers and lenders allow it
to profit from the spread between the rates on its loans and the rates on its deposits. In other
words, the problem of coordination creates a market niche for the bank as intermediary.
Profit opportunities alone dictate that banks will emerge in a trading economy.

Financial intermediaries are distinguished from other businesses in that both their assets
and their liabilities are overwhelmingly financial. Table 1.7 shows that the balance sheets
of financial institutions include very small amounts of real assets. Compare Table 1.7 with
Table 1.5, the balance sheet of the nonfinancial corporate sector. The contrast arises pre-
cisely because intermediaries are middlemen, simply moving funds from one sector to an-
other. In fact, from a bird’s-eye view, this is the primary social function of such
intermediaries, to channel household savings to the business sector.

Other examples of financial intermediaries are investment companies, insurance com-
panies, and credit unions. All these firms offer similar advantages, in addition to playing a
middleman 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, inter-
mediaries achieve significant diversification, meaning they can accept loans that individu-
ally might be risky. Third, intermediaries build expertise through the volume of business

Table 1.7 Balance Sheet of Financial Institutions

Liabilities and
Assets $ Billion % Total Net Worth $ Billion % Total
Real assets Liabilities
Equipment and structures $ 528 3.1% Deposits $ 3,462 20.1%
Land 99 0.6 Mutual fund shares 1,564 9.1
Total tangibles $ 628 3.6% Life insurance reserves 478 2.8
Pension reserves 4,651 27.0
Money market securities 1,150 6.7
Bonds and mortgages 1,589 9.2
Financial assets Other 3,078 17.8
Deposits and cash $ 364 21% Total liabilities $15,971 92.6%
Government securities 3,548 20.6
Corporate bonds 1,924 1.2
Mortgages 2,311 13.4
Consumer credit 894 5.2
Other loans 1,803 10.4
Corporate equity 3,310 19.2
Other 2,471 14.3
Total financial assets 16,625 96.4 Net worth 1,281 7.4
TOTAL $17,252 100.0% TOTAL $17,252 100.0%

Note: Column sums may differ from

total because of rounding error.

Source: Balance Sheets for the U.S. Economy, 1945-94, Board of Governors of the Federal Reserve System, June 1995..
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they do. One individual trying to borrow or lend directly would have much less specialized
knowledge of how to structure and execute the transaction with another party.

Investment companies, which pool together and manage the money of many investors,
also arise out of the “smallness problem.” Here, the problem is that most household port-
folios are not large enough to be spread across a wide variety of securities. It is very ex-
pensive in terms of brokerage and trading costs to purchase one or two shares of many
different firms, and it clearly is more economical for stocks and bonds to be purchased and
sold in large blocks. This observation reveals a profit opportunity that has been filled by
mutual funds offered by many investment companies.

Mutual funds pool the limited funds of small investors into large amounts, thereby gain-
ing the advantages of large-scale trading; investors are assigned a prorated share of the to-
tal funds according to the size of their investment. This system gives small investors
advantages that they are willing to pay for in the form of a management fee to the mutual
fund operator. Mutual funds are logical extensions of an investment club or cooperative, in
which individuals themselves team up and pool funds. The fund sets up shop as a firm that
accepts the assets of many investors, acting as an investment agent on their behalf. Again,
the advantages of specialization are sufficiently large that the fund can provide a valuable
service and still charge enough for it to clear a handsome profit.

Economies of scale also explain the proliferation of analytic services available to in-
vestors. Newsletters, databases, and brokerage house research services all exploit the fact
that the expense of collecting information is best borne by having a few agents engage in
research to be sold to a large client base. This setup arises naturally. Investors clearly want
information, but, with only small portfolios to manage, they do not find it economical to in-
cur the expense of collecting it. Hence a profit opportunity emerges: A firm can perform
this service for many clients and charge for it.

Investment Banking 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 businesses. We said before that 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, investment banking firms that specialize in such ac-
tivities are able to offer their services at a cost below that of running an in-house security
issuance division.

Investment bankers such as Merrill Lynch, Citigroup, or Goldman, Sachs advise the
issuing firm on the prices it can charge for the securities issued, market conditions, appro-
priate interest rates, and so forth. Ultimately, the investment banking firm handles the mar-
keting of the security issue to the public.

Investment bankers can provide more than just expertise to security issuers. Because in-
vestment bankers are constantly in the market, assisting one firm or another to issue secu-
rities, it is in the banker’s interest to protect and maintain its reputation for honesty. The
investment banker will suffer along with investors if it turns out that securities it has un-
derwritten have been marketed to the public with overly optimistic or exaggerated claims,
for the public will not be so trusting the next time that investment banker participates in a
security sale. As we have seen, this lesson was re-learned with considerable pain in the
boom years of the late 1990s and the subsequent high-tech crash of 2000-2002. Too many
investment bankers seemed to get caught up in the flood of money that could be made by
pushing stock issues to an overly eager public. The failure of many of these offerings
soured the public on both the stock market and the firms managing the IPOs. At least some
on Wall Street belatedly recognize that they squandered a valuable asset—reputational
capital—and there are signs that they recognize as well that the conflicts of interest that en-
gendered these deals are not only wrong but are bad for business as well.
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The investment banker’s effectiveness and ability to command future business thus de-
pends on the reputation it has established over time. The economic incentives to maintain
a trustworthy reputation are not nearly as strong for firms that plan to go to the securities
markets only once or very infrequently. Therefore, investment bankers (whose reputations
are intact) can provide a certification role—a “seal of approval”’—to security issuers. Their
investment in reputation is another type of scale economy that arises from frequent partic-
ipation in the capital markets.

Financial Innovation The investment diversity desired by households is far greater than most busi-
and Derivatives nesses have a desire to satisfy. Most firms find it simpler to issue “plain

vanilla” securities, leaving exotic variants to others who specialize in finan-
cial markets. This, of course, creates a profit opportunity for innovative security design and
repackaging that investment bankers are only too happy to fill.

Consider for example the astonishing changes in the mortgage markets since 1970,
when mortgage pass-through securities were first introduced by the Government National
Mortgage Association (GNMA, or Ginnie Mae). These pass-throughs aggregate individual
home mortgages into relatively homogenous pools. Each pool acts as backing for a GNMA
pass-through security. GNMA security holders receive the principal and interest pay-
ments made on the underlying mortgage pool. For example, the pool might total $100 mil-
lion of 10 percent, 30-year conventional mortgages. The purchaser of the pool receives all
monthly interest and principal payments made on the pool. The banks that originated the
mortgages continue to service them but no longer own the mortgage investments; these
have been passed through to the GNMA security holders.

Pass-through securities were a tremendous innovation in mortgage markets. The securiti-
zation of mortgages meant that mortgages could be traded just like other securities in national
financial markets. Availability of funds no longer depended on local credit conditions; with
mortgage pass-throughs trading in national markets, mortgage funds could flow from any re-
gion to wherever demand was greatest.

Although some aspects of these securities are relatively complex, the lesson is that se-
curity demand elicited a market response. The waves of product development in the last
two decades are responses to perceived profit opportunities created by as-yet unsatisfied
demands for securities with particular risk, return, tax, and timing attributes. As the invest-
ment banking industry becomes ever more sophisticated, security creation and customiza-
tion become more routine. A Wall Street joke asks how many investment bankers it takes
to sell a lightbulb. The answer is 100—one to break the bulb and 99 to sell off the individ-
ual fragments.

This discussion leads to the notion of primitive versus derivative securities. A primitive
security offers returns based only on the status of the issuer. For example, bonds make stip-
ulated interest payments depending only on the solvency of the issuing firm. Dividends
paid to stockholders depend as well on the board of directors’ assessment of the firm’s fi-
nancial position. In contrast, derivative securities yield returns that depend on additional
factors pertaining to the prices of other assets. For example, the payoff to stock options de-
pends on the price of the underlying stock. Much of the innovation in security design may
be viewed as the continual creation of new types of derivative securities from the available
set of primitive securities.

Derivatives have become an integral part of the investment environment. One use of de-
rivatives, perhaps the primary use, is to hedge risks. However, derivatives also can be used
to take highly speculative positions. Moreover, when complex derivatives are misunder-
stood, firms that believe they are hedging might in fact be increasing their exposure to var-
ious sources of risk.
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While occasional large losses attract considerable attention, they are in fact the excep-
tion to the more common use of derivatives as risk-management tools. Derivatives will
continue to play an important role in portfolio management and the financial system. We
will return to this topic later in the text. For the time being, however, we direct you to the
primer on derivatives in the nearby box.

CONCEPT
CHECKI=

QUESTIONS
2&3

If you take out a car loan, is the loan a primitive security or a derivative
security?

Explain how a car loan from a bank creates both financial assets and financial
liabilities.

Response to Taxation We have seen that much financial innovation and security creation may be
and Regulation viewed as a natural market response to unfulfilled investor needs. Another

driving force behind innovation is the ongoing game played between gov-
ernments and investors on taxation and regulation. Many financial innovations are direct
responses to government attempts either to regulate or to tax investments of various sorts.
We can illustrate with several examples.

We have already noted how Regulation Q, which limited bank deposit interest rates,
spurred the growth of the money market industry. It also was one reason for the birth of the
Eurodollar market. Eurodollars are dollar-denominated time deposits in foreign accounts.
Because Regulation Q did not apply to these accounts, many U.S. banks and foreign com-
petitors established branches in London and other cities outside the United States, where
they could offer competitive rates outside the jurisdiction of U.S. regulators. The growth of
the Eurodollar market was also the result of another U.S. regulation: reserve requirements.
Foreign branches were exempt from such requirements and were thus better able to com-
pete for deposits. Ironically, despite the fact that Regulation Q no longer exists, the Eu-
rodollar market continues to thrive, thus complicating the lives of U.S. monetary
policymakers.

Another innovation attributable largely to tax avoidance motives is the long-term deep
discount, or zero-coupon, bond. These bonds, often called zeros, make no annual interest
payments, instead providing returns to investors through a redemption price that is higher
than the initial sales price. Corporations were allowed for tax purposes to impute an im-
plied interest expense based on this built-in price appreciation. The government’s technique
for imputing tax-deductible interest expenses, however, proved to be too generous in the
early years of the bonds’ lives, so corporations issued these bonds widely to exploit the re-
sulting tax benefit. Ultimately, the Treasury caught on and amended its interest imputation
procedure, and the flow of new zeros dried up.

Meanwhile, however, the financial markets had discovered that zeros were useful ways
to lock in a long-term investment return. When the supply of primitive zero-coupon bonds
ended, financial innovators created derivative zeros by purchasing U.S. Treasury bonds,
“stripping” off the coupons, and selling them separately as zeros.

There are plenty of other examples. The Eurobond market came into existence as a
response to changes in U.S. tax law. Financial futures markets were stimulated by aban-
donment in the early 1970s of the system of fixed exchange rates and by new federal reg-
ulations that overrode state laws treating some financial futures as gambling arrangements.

The general tendency is clear: Tax and regulatory pressures on the financial system very
often lead to unanticipated financial innovations when profit-seeking investors make an
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UNDERSTANDING THE COMPLEX WORLD OF
DERIVATIVES

What are derivatives anyway, and why are people saying
such terrible things about them?

Some critics see the derivatives market as a multi-
trillion-dollar house of cards composed of interlocking,
highly leveraged transactions. They fear that the default of a
single large player could stun the world financial system.

But others, including Federal Reserve Chairman Alan
Greenspan, say the risk of such a meltdown is negligible.
Proponents stress that the market’'s hazards are more than
outweighed by the benefits derivatives provide in helping
banks, corporations and investors manage their risks.

Because the science of derivatives is relatively new,
there’s no easy way to gauge the ultimate impact these
instruments will have. There are now more than 1,200 dif-
ferent kinds of derivatives on the market, most of which
require a computer program to figure out. Surveying this
complex subject, dozens of derivatives experts offered
these insights:

Q: What is the broadest definition of derivatives?

A: Derivatives are financial arrangements between two
parties whose payments are based on, or “derived” from,
the performance of some agreed-upon benchmark. De-
rivatives can be issued based on currencies, commodities,
government or corporate debt, home mortgages, stocks, in-
terest rates, or any combination.

Company stock options, for instance, allow employees
and executives to profit from changes in a company’s stock
price without actually owning shares. Without knowing it,
homeowners frequently use a type of privately traded “for-
ward” contract when they apply for a mortgage and lock in a
borrowing rate for their house closing, typically for as many
as 60 days in the future.

Q: What are the most common forms of derivatives?

A: Derivatives come in two basic categories, option-type
contracts and forward-type contracts. These may be ex-
change-listed, such as futures and stock options, or they
may be privately traded.

Options give buyers the right, but not the obligation, to
buy or sell an asset at a preset price over a specific period.
The option’s price is usually a small percentage of the un-
derlying asset’s value.

Forward-type contracts, which include forwards, futures
and swaps, commit the buyer and the seller to trade a given

asset at a set price on a future date. These are “price fixing”
agreements that saddle the buyer with the same price risks
as actually owning the asset. But normally, no money
changes hands until the delivery date, when the contract is
often settled in cash rather than by exchanging the asset.

Q: In business, what are they used for?

A: While derivatives can be powerful speculative instru-
ments, businesses most often use them to hedge. For in-
stance, companies often use forwards and exchange-listed
futures to protect against fluctuations in currency or com-
modity prices, thereby helping to manage import and raw-
materials costs. Options can serve a similar purpose;
interest-rate options such as caps and floors help compa-
nies control financing costs in much the same way that caps
on adjustable-rate mortgages do for homeowners.

Q: How do over-the-counter derivatives generally
originate?

A: A derivatives dealer, generally a bank or securities
firm, enters into a private contract with a corporation, in-
vestor or another dealer. The contract commits the dealer to
provide a return linked to a desired interest rate, currency or
other asset. For example, in an interest-rate swap, the
dealer might receive a floating rate in return for paying a
fixed rate.

Q: Why are derivatives potentially dangerous?

A: Because these contracts expose the two parties to
market moves with litle or no money actually changing
hands, they involve leverage. And that leverage may be
vastly increased by the terms of a particular contract.

When things go well, that leverage provides a big return,
compared with the amount of capital at risk. But it also
causes equally big losses when markets move the wrong
way. Even companies that use derivatives to hedge, rather
than speculate, may be at risk, since their operation would
rarely produce perfectly offsetting gains.

Q: If they are so dangerous, why are so many busi-
nesses using derivatives?

A: They are among the cheapest and most readily avail-
able means at companies’ disposal to buffer themselves
against shocks in currency values, commodity prices and in-
terest rates. Donald Nicoliasen, a Price Waterhouse expert
on derivatives, says derivatives “are a new tool in every-
body’s bag to better manage business returns and risks.”

Source: Lee Berton, “Understanding the Complex World of Derivatives,” The Wall Street Journal, June 14, 1994. Excerpted by permission of The
Wall Street Journal © 1994 Dow Jones & Company, Inc. All Rights Reserved Worldwide.

end run around the government’s restrictions. The constant game of regulatory catch-up
sets off another flow of new innovations.
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1.5 MARKETS AND MARKET STRUCTURE

Just as securities and financial institutions come into existence as natural responses to in-
vestor demands, so too do markets evolve to meet needs. Consider what would happen if
organized markets did not exist. Households that wanted to borrow would need to find oth-
ers that wanted to lend. Inevitably, a meeting place for borrowers and lenders would be set-
tled on, and that meeting place would evolve into a financial market. In old London a pub
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. Here, buyers and sellers must
seek each other out directly. One example of a transaction taking place in such a market
would be the sale of a used refrigerator in which 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.

The next level of organization is a brokered market. In markets where trading in a
good is sufficiently active, brokers can 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 conduct the searches for them. Brokers in given markets develop specialized
knowledge on valuing assets traded in that given market.

An important brokered investment market is the primary market, where new issues of
securities are offered to the public. In the primary market investment bankers act as bro-
kers; they seek out 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 bringing 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. Here,
dealers specialize in various assets, purchasing them for their own inventory and selling
them for a profit from their inventory. Dealers, unlike brokers, trade assets for their own ac-
counts. The dealer’s profit margin is the “bid—asked” spread—the difference between the
price at which the dealer buys for and sells from inventory. Dealer markets save traders on
search costs because market participants can easily look up prices at which they can buy
from or sell to dealers. Obviously, a fair amount of market activity is required before deal-
ing in a market is an attractive source of income. The over-the-counter securities market is
one example of a dealer market.

Trading among investors of already issued securities is said to take place in secondary
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 securities; owner-
ship is simply transferred from one investor to another.

The most integrated market is an auction market, in which all transactors in a good
converge at one place to bid on or offer a good. 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 to find the best price for a good. If all participants converge, they
can arrive at mutually agreeable prices and thus save the bid—asked spread.
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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
shares 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 in-
vestors to trade existing securities among themselves.

Many assets trade in more than one type of market. In what types of markets
do the following trade?

a. Used cars

b. Paintings

c. Rare coins

1.6 ONGOING TRENDS

Several important trends have changed the contemporary investment environment:

1. Globalization.

2. Securitization.

3. Financial engineering.

4. Revolution in information and communication networks.

Globalization If a wider range of investment choices can benefit investors, why should we

limit ourselves to purely domestic assets? Globalization requires efficient
communication technology and the dismantling of regulatory constraints. These tendencies
in worldwide investment environments have encouraged international investing in recent
years.

U.S. investors commonly participate in 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) pur-
chase foreign securities that are offered in dollars; (3) buy mutual funds that invest inter-
nationally; and (4) buy derivative securities with payoffs that depend on prices in foreign
security markets.

U.S. investors who wish to purchase foreign shares can often do so using American De-
pository Receipts. Brokers who act as intermediaries for such transactions purchase an in-
ventory of stock of some foreign issuer. The broker then issues an ADR that represents a
claim to some number of those foreign shares held in inventory. The ADR is denominated
in dollars and can be traded on U.S. stock exchanges but is in essence no more than a claim
on a foreign stock. Thus, from the investor’s point of view, there is no more difference be-
tween buying a French versus a U.S. stock than there is in holding a Massachusetts-based
stock compared with a California-based stock. Of course, the investment implications may
differ.

A variation on ADRs are WEBS (World Equity Benchmark Shares), which use the same
depository structure to allow investors to trade portfolios of foreign stocks in a selected
country. Each WEBS security tracks the performance of an index of share returns for a
particular country. WEBS can be traded by investors just like any other security (they trade
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on the American Stock Exchange), and thus enable U.S. investors to obtain diversified
portfolios of foreign stocks in one fell swoop.

A giant step toward globalization took place in 1999, when 11 European countries es-
tablished a new currency called the euro.® The idea behind the euro is that a common cur-
rency will facilitate trade and encourage integration of markets across national boundaries.
Figure 1.1 is an announcement of a loan in the amount of 500 million euros. (Each euro is
currently worth about $1; the symbol for the euro is €.)

Securitization Until recently, financial intermediaries were the only means to channel

funds from national capital markets to smaller local ones. Securitization,
however, now allows borrowers to enter capital markets directly. In this procedure
pools of loans typically are aggregated into pass-through securities, such as mortgage pool
pass-throughs. Then, investors can invest in securities backed by those pools. The trans-
formation of these pools into standardized securities enables issuers to deal in a volume

% The 11 countries are: Belgium, Germany, Spain, France, Ireland, Italy, Luxembourg, The Netherlands, Austria, Portugal, and
Finland. Greece became the twelfth country to participate in the common currency in 2001.
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large enough that they can bypass intermediaries. We have already discussed this phenom-
enon in the context of the securitization of the mortgage market. Today, most conventional
mortgages are securitized by government-sponsored mortgage agencies.

Another example of securitization is the collateralized automobile receivable (CAR), a
pass-through arrangement for car loans. The loan originator passes the loan payments
through to the holder of the CAR. Aside from mortgages, the biggest asset-backed securi-
ties are for credit card debt, car loans, home equity loans, student loans, and debt of firms.
Figure 1.2 documents the composition and growth of the asset-backed securities market in
the United States.

Securitization also has been used to allow U.S. banks to unload their portfolios of shaky
loans to developing nations. So-called Brady bonds (named after Nicholas Brady, former
secretary of the Treasury) were formed by securitizing bank loans to several countries in
shaky fiscal condition. The U.S. banks exchange their loans to developing nations for
bonds backed by those loans. The payments that the borrowing nation would otherwise
make to the lending bank are directed instead to the holder of the bond. These bonds are
traded in capital markets. Therefore, if they choose, banks can remove these loans from
their portfolios simply by selling the bonds. In addition, the United States in many cases
has enhanced the credit quality of these bonds by designating a quantity of Treasury bonds
to serve as partial collateral for the loans. In the event of a foreign default, the holders of
the Brady bonds would have claim to the collateral.

1,400

$ Billion

2002

1995
1996
1997
1998
1999
2000
2001

When mortgages are pooled into securities, the pass-through agencies (Fred-
die Mac and Fannie Mae) typically guarantee the underlying mortgage loans.
If the homeowner defaults on the loan, the pass-through agency makes good
on the loan; the investor in the mortgage-backed security does not bear the
credit risk.

a. Why does the allocation of default risk to the pass-through agency
rather than the security holder make economic sense?

b. Why is the allocation of default risk less of an issue for Brady bonds?
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Financial Engineering Disparate investor demands elicit a supply of exotic securities. Creative
security design often calls for bundling primitive and derivative securities
into one composite security. One such example appears in Figure 1.3. Boise Cascade, with
the assistance of Goldman, Sachs and other underwriters, has issued a hybrid security with
features of preferred stock combined with various call and put option contracts. The secu-
rity is structured as preferred stock for 4 years, at which time it is converted into common
stock of the company. However, the number of shares of common stock into which the se-
curity can be converted depends on the price of the stock in 4 years, which means that the
security holders are exposed to risk similar to the risk they would bear if they held option
positions on the firm.

Quite often, creating a security that appears to be attractive requires unbundling of an
asset. An example is given in Figure 1.4. There, a mortgage pass-through certificate is un-
bundled into two classes. Class 1 receives only principal payments from the mortgage pool,
whereas class 2 receives only interest payments.

The process of bundling and unbundling is called financial engineering, which refers
to the creation and design of securities with custom-tailored characteristics, often regard-
ing exposures to various source of risk. Financial engineers view securities as bundles of
(possibly risky) cash flows that may be carved up and repackaged according to the needs
or desires of traders in the security markets. Many of the derivative securities we spoke of
earlier in the chapter are products of financial engineering.

Figure 1.4 Unbundling of mortgages into
Figure 1.3 Bundling creates a complex security principal- and interest-only securities

Ihg ARSUOECTENT 0PRSS I8 3 TR 6 Ae20rd o,

$172,500,000
$20:0,000,000*
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Equity Security Unit
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Principal and Interss] payable on the 25k day of
each menth, commencing August 25 1957

Price $50 Per Unit
SMBS Rust 20-CL.—Fited-Rats Aasidential Morgage Loans
BWVEE Glaaz ©: 00% ot Pri-alpel Maymants an Undatving
2%, Farnie Mae Coerkiissd Medgage Pag-Too gk Ceitl izl
Upon request, a copy of the Prospectus Supplement and the related Prospectus o B ARG e (et S
describing these securities and the business of the Company may be obtained within any Qe Fannis Wac Geargnlecd Mogage Pass Teroog | Cerifizeles
State from the Underwriter who may legally distribute it within such State. The securiies

are offered only by means of the Prospectus Supplement and the related Prospectus
and this announcement is neither an ofer o sell nor  soiiitation of any offer to buy:
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JPMorgan
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Source: The Wall Street Journal, December 19, 2001.
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CONCEPT How can tax motives contribute to the desire for unbundling?
CHECKI=

QUESTION 6

Computer Networks The Internet and other advances in computer networking have transformed
many sectors of the economy, and few more so than the financial sector.
These advances will be treated in greater detail in Chapter 3, but for now we can mention
a few important innovations: online trading, online information dissemination, automated
trade crossing, and the tentative beginnings of Internet investment banking.

Online trading connects a customer directly to a brokerage firm. Online brokerage firms
can process trades more cheaply and therefore can charge lower commissions. The average
commission for an online trade is now below $20, compared to trades at full-service bro-
kers that commonly run more than $100.

The Internet has also allowed vast amounts of information to be made cheaply and
widely available to the public. Individual investors today can obtain data, investment
tools, and even analyst reports that only a decade ago would have been available only to
professionals.

Electronic communication networks that allow direct trading among investors have ex-
ploded in recent years. These networks allow members to post buy or sell orders and to
have those orders automatically matched up or “crossed” with orders of other traders in the
system without benefit of an intermediary such as a securities dealer.

Firms that wish to sell new securities to the public almost always use the services of an
investment banker. In 1995, Spring Street Brewing Company was the firm to sidestep this
mechanism by using the Internet to sell shares directly to the public. It posted a page on the
World Wide Web to let investors know of its stock offering and successfully sold and dis-
tributed shares through its Internet site. Based on its success, it established its own Internet
investment banking operation. To date, such Internet investment banks have barely made
an impact on the market, but they may augur changes in the future.

SUMMARY 1. Real assets are used to produce the goods and services created by an economy. Finan-
cial assets are claims to the income generated by real assets. Securities are financial as-
sets. Financial assets are part of an investor’s wealth, but not part of national wealth.
Instead, financial assets determine how the “national pie” is split up among investors.

2. The three sectors of the financial environment are households, businesses, and govern-
ment. Households decide on investing their funds. Businesses and government, in con-
trast, typically need to raise funds.

3. The diverse tax and risk preferences of households create a demand for a wide variety
of securities. In contrast, businesses typically find it more efficient to offer relatively
uniform types of securities. This conflict gives rise to an industry that creates complex
derivative securities from primitive ones.

4. The smallness of households creates a market niche for financial intermediaries, mutual
funds, and investment companies. Economies of scale and specialization are factors
supporting the investment banking industry.
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5. Four types of markets may be distinguished: direct search, brokered, dealer, and auction
markets. Securities are sold in all but direct search markets.

6. Four recent trends in the financial environment are globalization, securitization, finan-
cial engineering, and advances in computer networks and communication.

KEY TERMS real assets pass-through security auction market
financial assets primitive security globalization
agency problem derivative security securitization
financial intermediaries direct search market bundling
investment companies brokered market unbundling
investment bankers dealer markets financial engineering

WEBSITES www.executivelibrary.com

This site gives access to instant financial and market news from around the world.

ceoexpress.com/default.asp
This site provides a comprehensive list of links for business and financial managers.

www.wallpost.com
This site provides a comprehensive list of links to financial, economic, and market
information.

www.aaii.com
The American Association of Individual Investors site provides excellent basic invest-
ment information on current issues.

www.finpipe.com
Check out the Markets link.

www.financewise.com
This is an excellent finance search engine.
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www.federalreserve.gov/otherfrb.htm
Check out the Federal Reserve Bank in your region of the country and its Web page. See
the FRED I and II economic and financial databases at the Federal Reserve Bank of
St. Louis.

fisher.osu.edu/fin/osudata.htm
The Financial Data Finder provides a comprehensive list of links.

finance.yahoo.com
This site offers extensive financial market information and excellent company research
links.

moneycentral. msn.com/home.asp
Similar to Yahoo Finance, this site offers excellent investment links.
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1.

Suppose you discover a treasure chest of $10 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 (c)? Is anyone worse off as a result of
the discovery?

. Lanni Products is a start-up computer software development firm. It currently owns

computer equipment worth $30,000 and has cash on hand of $20,000 contributed
by Lanni’s owners. For each of the following transactions, identify the real and/or
fnancial assets that trade hands. Are any financial assets created or destroyed in the
transaction?

a. Lanni takes out a bank loan. It receives $50,000 in cash and signs a note promis-
ing to pay back the loan over 3 years.

b. Lanni uses the cash from the bank plus $20,000 of its own funds to finance the
development of new financial planning software.

c¢. Lanni sells the software product to Microsoft, which will market it to the public
under the Microsoft name. Lanni accepts payment in the form of 1,500 shares of
Microsoft stock.

d. Lanni sells the shares of stock for $80 per share and uses part of the proceeds to
pay off the bank loan.

. Reconsider Lanni Products from Problem 2.

a. Prepare its balance sheet just after it gets the bank loan. What is the ratio of real
assets to total assets?

b. Prepare the balance sheet after Lanni spends the $70,000 to develop the product.
What is the ratio of real assets to total assets?

c. Prepare the balance sheet after it accepts payment of shares from Microsoft.
What is the ratio of real assets to total assets?

. Examine the balance sheet of the financial sector (Table 1.7). What is the ratio of

real assets to total assets? What is the ratio for nonfinancial firms (Table 1.5)? Why
should this difference be expected?

. In the 1960s, the U.S. government instituted a 30% withholding tax on interest pay-

ments on bonds sold in the United States to overseas investors. (It has since been re-
pealed.) What connection does this have to the contemporaneous growth of the huge
Eurobond market, where U.S. firms issue dollar-denominated bonds overseas?

. Discuss the advantages and disadvantages of the following forms of managerial

compensation in terms of mitigating agency problems, that is, potential conflicts of
interest between managers and shareholders.

a. Afixed salary.

b. Stock in the firm.

c. Call options on shares of the firm.

. We noted that oversight by large institutional investors or creditors is one mecha-

nism to reduce agency problems. Why don’t individual investors in the firm have
the same incentive to keep an eye on management?

. Consider Figure 1.5 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?
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9. Why would you expect securitization to take place only in highly developed capital

markets?

Suppose that you are an executive of General Motors and that a large share of your

potential income is derived from year-end bonuses that depend on GM’s annual

profits.

a. Would purchase of GM stock be an effective hedging strategy for the executive
who is worried about the uncertainty surrounding her bonus?

b. Would purchase of Toyota stock be an effective hedge strategy?

Consider again the GM executive in Problem 10. In light of the fact that the design

of the annual bonus exposes the executive to risk that she would like to shed, why

doesn’t GM instead pay her a fixed salary that doesn’t entail this uncertainty?

What is the relationship between securitization and the role of financial intermedi-

aries in the economy? What happens to financial intermediaries as securitization

progresses?

13. Many investors would like to invest part of their portfolios in real estate but obvi-

ously cannot on their own purchase office buildings or strip malls. Explain how this

situation creates a profit incentive for investment firms that can sponsor REITs (real

estate investment trusts).

Financial engineering has been disparaged as nothing more than paper shuffling.

Critics argue that resources that go to rearranging wealth (i.e., bundling and un-

bundling financial assets) might better be spent on creating wealth (i.e., creating real

assets). Evaluate this criticism. Are there any benefits realized by creating an array

of derivative securities from various primary securities?
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15. 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?

16. Why does it make sense that the first futures markets introduced in 19th-century
America were for trades in agricultural products? For example, why did we not see
instead futures for goods such as paper or pencils?

— J The purchase of this text provides you with access to a very powerful database of com-
SIAMN DARLD . . . ; ;

— N pany and industry information, called Standard & Poor’s Market Insight. You have
ﬂORS access via www.mhhe.com/business/finance/edumarketinsight (use the password
provided in your book cover) to 6 years of data for almost 500 companies. (Bookmark
the site!) The site provides 14 different Excel Analytics Reports including financial
statements, ratios (6 years of ratios, actual and charted, with variances from industry av-
erage), stock performance reports, and many more. Industry information (companies
and profile) and company business activity are also reported. (Note: If you have pur-
chased this text used, the site ID may be expired. You may purchase a password at the
website address above. Also, some of you may have to update your Windows to access
the Excel pages in the database.)

Enter the above link and review the introductions page. Proceed by clicking on
the Continue icon, then enter your ID number and you are in. Carefully review the
News and Notes table of contents to the right and the profile (Learn More) presented for
each area. Take a look at almost 500 companies in the database by clicking the Com-
pany icon at the top of the page, then Population. Click on a particular firm to review
the contents available from Market Insight. Look over the reports via the table of con-
tents on the left.

The Company Profile contains recent market valuation information and a link to the
company’s website. Financial Highlights provides current quarter information on sales,
market data, ratios, etc. Click the linked terms, for example, Employees, and you will be
provided a definition of the term, very useful when getting started. Get familiar with
Market Insight in preparation for later assignments.
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E-INVESTMENTS Here’s $1,000,000! Why not invest it and let Yahoo! Finance’s Portfolio Manager keep track of
Track Your your performance this term? Go to finance.yahoo.com and select Create Portfolio. You will
Portfolio have to register (free) and be able to set up a My Yahoo page, including a portfolio of stocks.
Select five to eight companies of interest to you, allocate the $1,000,000 among the stocks . . .
and off you go. Check the performance on a regular basis throughout the term . . . and later,
after you have learned something about performance evaluation, assess your stock selecting
ability.
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SOLUTIONS
TO CONCEPT
CHECKS

. The real assets are patents, customer relations, and the college education. These

assets enable individuals or firms to produce goods or services that yield profits or
income. Lease obligations are simply claims to pay or receive income and do not in
themselves create new wealth. Similarly, the $5 bill is only a paper claim on the gov-
ernment and does not produce wealth.

. The car loan is a primitive security. Payments on the loan depend only on the sol-

vency of the borrower.

. The borrower has a financial liability, the loan owed to the bank. The bank treats the

loan as a financial asset.

. a. Used cars trade in direct search markets when individuals advertise in local news-

papers, and in dealer markets at used-car lots or automobile dealers.

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 auc-
tions (e.g., eBay or Sotheby’s) and in direct search markets when individuals ad-
vertise they want to buy or sell coins.

. a. The pass-through agencies are far better equipped to evaluate the credit risk asso-

ciated with the pool of mortgages. They are constantly in the market, have on-
going relationships with the originators of the loans, and find it economical to set
up “quality control” departments to monitor the credit risk of the mortgage pools.
Therefore, the pass-through agencies are better able to incur the risk; they charge
for this “service” via a “guarantee fee.”

b. Investors might not find it worthwhile to purchase these securities if they had to
assess the credit risk of these loans for themselves. It is far cheaper for them to al-
low the agencies to collect the guarantee fee. In contrast to mortgage-backed se-
curities, which are backed by pools of large numbers of mortgages, the Brady
bonds are backed by large government loans. It is more feasible for the investor
to evaluate the credit quality of a few governments than dozens or hundreds of in-
dividual mortgages.

. Creative unbundling can separate interest or dividend from capital gains income.

Dual funds do just this. In tax regimes where capital gains are taxed at lower rates
than other income, or where gains can be deferred, such unbundling may be a way to
attract different tax clienteles to a security.
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C HAPTER T H R E E

HOW SECURITIES ARE TRADED

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,

regional and non-U.S. exchanges, and the Nasdaq 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 I E
markets. We also touch briefly

on block trading and the =
SuperDot system of the NYSE

for electronically routing

orders to the floor of the

exchange. We discuss the costs

of trading and consider the

ongoing debate between the

NYSE and its competitors over

which market provides the

lowest-cost trading arena.

Finally, we describe the

)]
essentials of specific | S k q n d R (-} r :
. 5 ol
transactions such as buying on . Li i u
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.
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3.1 HOW FIRMS ISSUE SECURITIES

When firms need to raise capital they may choose to sell (or float) new securities. These
new issues of stocks, bonds, or other securities typically are marketed to the public by in-
vestment bankers in what is called the primary market. Trading of already-issued securi-
ties among private investors takes place in the secondary market.

There are two types of primary market issues of common stock. Initial public offer-
ings, or /POs, are stocks issued by a formerly privately owned company selling stock to the
public for the first time. Seasoned new issues are offered by companies that already have
floated equity. A sale by IBM of new shares of stock, for example, would constitute a sea-
soned new issue.

We also distinguish between two types of primary market issues: a public offering,
which is an issue of stock or bonds sold to the general investing public that can then be
traded on the secondary market; and a private placement, which is an issue that is sold to a
few wealthy or institutional investors at most, and, in the case of bonds, is generally held
to maturity.

Investment Bankers Public offerings of both stocks and bonds typically are marketed by in-
and Underwriting vestment 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.

The bankers advise the firm regarding the terms on which it should attempt to sell the
securities. A preliminary registration statement must be filed with the Securities and Ex-
change Commission (SEC) describing the issue and the prospects of the company. This
preliminary prospectus is known as a red herring because of a statement printed in red that
the company is not attempting to sell the security before the registration is approved. When
the statement is finalized and approved by the SEC, it is called the prospectus. At this time
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 se-
curities to the underwriting syndicate for the public offering price less a spread that serves
as compensation to the underwriters. This procedure is called a firm commitment. The un-
derwriters receive the issue and assume the full risk that the shares cannot in fact be sold to
the public at the stipulated offering price. Besides being compensated by the spread be-
tween the purchase price and the public offering price, the investment banker may receive
shares of common stock or other securities of the firm. Figure 3.1 depicts the relationship
among the firm issuing the security, the underwriting syndicate, and the public.

An alternative to firm commitment is the best-efforts agreement. In this arrangement,
which is far less common than the firm commitment, the investment banker agrees to help
the firm sell the issue to the public but does not actually purchase the securities. The banker
simply acts as an intermediary between the public and the firm and thus does not bear the
risk of being unable to resell purchased securities at the offering price.

As part of their marketing of the firm’s securities, the underwriting syndicate typically
takes out advertisements in the financial press announcing the prospective sale. An exam-
ple of these so-called fombstone advertisements is given in Figure 3.2. The underwriters
plan to sell 115 million shares of stock at a price of $18.50, to raise $2,127.5 million for the
Principal Financial Group. The lead underwriter is Goldman, Sachs. The co-lead under-
writers are presented in larger type diagonally below Goldman; the participating under-
writers, which take a smaller role in marketing the securities, are presented further below
in smaller type. Most of the shares will be sold in the United States, but 15% of the issue
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115,000,000 Shares
Commeon Stock

Price 518.50 Per Share

e e
T N AR L A

97,750,000 Shares

e

T e of

Goldman, Sacha & Co.
LCredit Suisse First Boston
Merrill Lynch & Co.
Salomon Smilh Barnay

Bear, Steams & Co. Inc.
Fone-Pitt, Kelton Inc.
Lehman Brothers

UBS Warhurg

Bzn: of America Securitles LLC
A.G. Edwards & Sons, inc.
JPMorgan

Ramirez & Co., Inc.

17,250,000 Share

s e A b : 42 Mz o Suakes by

Goldman Sachs International
Cradit Suissa First Boston
Memill Lynch Intemational
Balomen Smith Barnay

Bane of Amerlce Securities Limitad Baar, Stearns nternational Limited

AL, Edwartds & Sons, Inc. Fox-Pit, Keltton
JPMargan Lehman Brothers
Raimlrez & Co., Inc. UES Warburg
ABN AMAC Rathschikd BNP Paribaz
Commerzbank Securities Crédit Lyonnais

[




Bodie-Kane-Marcus:

1. Introduction 3. How Securities are © The McGraw-Hill

Investments, Sixth Edition Traded Companies, 2004

68

PART I Introduction

will be sold abroad. Notice that the underwriters for the non-U.S. portion of the issue have
far greater international representation.

Shelf Registration An important innovation in the method of issuing securities was introduced

in 1982, when the SEC approved Rule 415, which allows firms to register
securities and gradually sell them to the public for 2 years after the initial registration. Be-
cause the securities are already registered, they can be sold on short notice with little addi-
tional paperwork. In addition, 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.

CONCEPT

CHECKI=
QUESTION 1

Why does it make sense for shelf registration to be limited in time?

Private Placements Primary offerings can also be sold in a private placement rather than a pub-

lic offering. In this case, the firm (using an investment banker) sells shares
directly to a small group of institutional or wealthy investors. Private placements can be far
cheaper than public offerings. This is because Rule 144A of the SEC allows corporations
to make these placements without preparing the extensive and costly registration state-
ments required of a public offering. On the other hand, because private placements are not
made available to the general public, they generally will be less suited for very large offer-
ings. Moreover, private placements do not trade in secondary markets such as stock ex-
changes. This greatly reduces their liquidity and presumably reduces the prices that
investors will pay for the issue.

Initial Public Offerings Investment bankers manage the issuance of new securities to the public.

Once the SEC has commented on the registration statement and a prelimi-
nary prospectus has been distributed to interested investors, the investment bankers orga-
nize road shows in which they travel around the country to publicize the imminent offering.
These road shows serve two purposes. First, they attract potential investors and provide
them information about the offering. Second, they collect for the issuing firm and its under-
writers information about the price at which they will be able to market the securities.
Large investors communicate their interest in purchasing shares of the IPO to the under-
writers; these indications of interest are called a book and the process of polling potential
investors is called bookbuilding. The book provides valuable information to the issuing
firm because large institutional investors often will have useful insights about the market
demand for the security as well as the prospects of the firm and its competitors. It is com-
mon for investment bankers to revise both their initial estimates of the offering price
of a security and the number of shares offered based on feedback from the investing
community.

Why would investors truthfully reveal their interest in an offering to the investment
banker? Might they be better off expressing little interest in the hope that this will drive
down the offering price? Truth is the better policy in this case because truth-telling is re-
warded. Shares of IPOs are allocated to investors in part based on the strength of each in-
vestor’s expressed interest in the offering. If a firm wishes to get a large allocation when it
is optimistic about the security, it needs to reveal its optimism. In turn, the underwriter
needs to offer the security at a bargain price to these investors to induce them to participate
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Figure 3.3 Average initial returns for IPOs in various countries
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Provided by Professor J. Ritter of the University of Florida, 2001. This is an updated version of the information contained in T. Loughran, J. Ritter, and K. Rydquist, “Initial
Public Offerings,” Pacific-Basin Finance Journal 2 (1994), pp. 165-99.

in bookbuilding and share their information. Thus IPOs commonly are underpriced com-
pared to the price at which they could be marketed. Such underpricing is reflected in price
jumps on the date when the shares are first traded in public security markets. The most
dramatic case of underpricing occurred in December 1999 when shares in VA Linux were
sold in an IPO at $30 a share and closed on the first day of trading at $239.25, a 698%
1-day return.

While the explicit costs of an IPO tend to be around 7% of the funds raised, such un-
derpricing should be viewed as another cost of the issue. For example, if VA Linux had sold
its shares for the $239.25 that investors obviously were willing to pay for them, its IPO
would have raised eight times as much as it actually did. The money “left on the table” in
this case far exceeded the explicit costs of the stock issue.

Figure 3.3 presents average first-day returns on IPOs of stocks across the world. The re-
sults consistently indicate that the IPOs are marketed to the investors at attractive prices.
Underpricing of IPOs makes them appealing to all investors, yet institutional investors are
allocated the bulk of a typical new issue. Some view this as unfair discrimination against
small investors. However, our discussion suggests that the apparent discounts on [POs may
be no more than fair payments for a valuable service, specifically, the information con-
tributed by the institutional investors. The right to allocate shares in this way may con-
tribute to efficiency by promoting the collection and dissemination of such information.!

Both views of IPO allocations probably contain some truth. [PO allocations to institu-
tions do serve a valid economic purpose as an information-gathering tool. Nevertheless, the

! An elaboration of this point and a more complete discussion of the bookbuilding process is provided in Lawrence Benveniste
and William Wilhelm, “Initial Public Offerings: Going by the Book,” Journal of Applied Corporate Finance 9 (Spring 1997).
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DID WALL STREET FIRMS BRIBE BOSSES WITH SHARES?

Back in 1997, reports that Robertson Stephens, a Silicon
Valley investment bank, was “spinning” IPO shares to ex-
ecutives who rewarded them with banking mandates
prompted an SEC probe into the practice. The probe was
soon abandoned. The practice boomed, becoming one of
the more lucrative ways in which executives combined with
Wall Street to abuse ordinary shareholders.

On August 30th Citigroup told congressional investiga-
tors that in 1997-2000 it had allocated IPO shares to Bernie
Ebbers that had generated profits of $11m for the former
boss of WorldCom, a telecoms firm which was a big Citi-
group client, and is now bust thanks to fraud. Other World-
Com executives had also benefited. Citi claims that these
allocations were not in return for investment-banking work;
rather, they were a reward to the best customers of its
private-banking arm. Underwriters and issuing firms are free
to allocate shares however they wish, Citi notes—while
in the same breath promising to change its allocation
procedures.

Citigroup has yet to show that it was as generous to
other private-banking clients who could not offer potential

investment-banking business in return. Its “host of benign”
explanations for why some shares were allocated retro-
spectively, giving executives a risk-free gain, seems thin. So
does its claim that Jack Grubman, until last month the
bank’s top telecoms analyst, played no part in allocating
shares to executives. Among the documents that Citigroup
sent to Congress was a memo copied to Mr. Grubman that
listed executives at several telecoms firms who had ex-
pressed interest in shares in IPOs.

Regulators and the courts will have to decide whether
allocations of shares to executives were, in effect, bribes. If
s0, the punishment could be severe. Nor is Citi the only firm
at risk. Credit Suisse First Boston gave shares in IPOs
to executives minded to award it investment-banking busi-
ness, via so-called “Friends of Frank” accounts, named
after Frank Quattrone, its top technology investment banker.

CSFB and Goldman, Sachs now form part of the con-
gressional investigation. And Morgan Stanley may soon
face scrutiny over the role of Mary Meeker, formerly its top
Internet analyst.

Source: Abridged from “Spun Gold . . . ,” The Economist, September 7, 2002.

system can be—and has been—abused. Part of the Wall Street scandals of 2000-2002 cen-
tered on the allocation of shares in IPOs. Some investment bankers used IPO allocations to
corporate insiders to curry favors, in effect as implicit kickback schemes. Underwriters ap-
parently would award generous IPO allocations to executives of particular firms in return
for the firm’s future investment banking business. In other cases, most notably at Credit
Suisse First Boston, IPO allocations were awarded in return for a promise to direct exces-
sive and expensive securities trading to the brokerage arm of the investment banking firm.
The nearby box discusses some of these practices.

Pricing of IPOs is not trivial, and not all IPOs turn out to be underpriced. Some stocks
do poorly after the initial issue and others cannot even be fully sold to the market. Under-
writers 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.

Interestingly, despite their dramatic initial investment performance, IPOs have been
poor long-term investments. Figure 3.4 compares the stock price performance of IPOs with
shares of other firms of the same size for each of the 5 years after issue of the IPO. The
year-by-year underperformance of the IPOs is dramatic, suggesting that on average, the in-
vesting public may be too optimistic about the prospects of these firms.?

2 It is worth noting in this regard that by December 2000 shares in VA Linux (now renamed VA Software) were selling for less
than $9 a share, and by mid-2003, less than $2 a share. This example is extreme but consistent with the generally poor long-term
investment performance of IPOs.
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IPOs can be expensive, especially for small firms. The landscape seemed to change in
1995 when Spring Street Brewing Company, which produces Wit beer, came out with an
Internet IPO. It posted a page on the World Wide Web to let investors know of the stock
offering and distributed the prospectus along with a subscription agreement as word-
processing documents over the Web. By the end of the year, the firm had sold 860,000
shares to 3,500 investors, and had raised $1.6 million, all without an investment banker.
This was admittedly a small IPO, but a low-cost one that was well-suited to such a small
firm. Based on this success, a new company named Wit Capital was formed, with the goal
of arranging low-cost Web-based IPOs for other firms. Wit also participates in the under-
writing syndicates of more conventional IPOs; unlike conventional investment bankers, it
allocates shares on a first-come, first-served basis.

Another relatively new entry to the underwriting field is W. R. Hambrecht & Co., which
also conducts IPOs on the Internet geared toward smaller, retail investors. Unlike typical
investment bankers, which tend to favor institutional investors in the allocation of shares,
and which determine an offer price through the bookbuilding process, Hambrecht conducts
a “Dutch auction.” In this procedure, which Hambrecht has dubbed OpenIPO, investors
submit a price for a given number of shares. The bids are ranked in order of bid price, and
shares are allocated to the highest bidders until the entire issue is absorbed. All shares are
sold at an offer price equal to the highest price at which all the issued shares will be ab-
sorbed by investors. Those investors who bid below that cut-off price get no shares. By al-
locating shares based on bids, this procedure minimizes underpricing.

To date, however, upstarts like Wit Capital and Hambrecht have captured only a tiny
share of the underwriting market. Their long-term prospects are still unclear.

3.2 WHERE SECURITIES ARE TRADED

Once securities are issued to the public, investors may trade them among themselves.
Purchase and sale of already-issued securities take place in the secondary markets, which
consist of (1) national and local securities exchanges, (2) the over-the-counter market, and
(3) direct trading between two parties.
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Table 3.1 Seat Prices on the NYSE

Year High Low Year High Low

1875 $ 6,800 $ 4,300 1990 $ 430,000 $ 250,000

1905 85,000 72,000 1995 1,050,000 785,000

1935 140,000 65,000 1996 1,450,000 1,225,000

1965 250,000 190,000 1997 1,750,000 1,175,000

1975 138,000 55,000 1998 2,000,000 1,225,000

1980 275,000 175,000 1999 2,650,000 2,000,000

1985 480,000 310,000 2000 2,000,000 1,650,000
2001 2,300,000 2,000,000

Source: New York Stock Exchange Fact Book, 2001.

The Secondary Markets There are several stock exchanges in the United States. Two of these, the
New York Stock Exchange (NYSE) and the American Stock Exchange
(Amex), are national in scope. The others, such as the Boston and Pacific exchanges, are
regional exchanges, which primarily list firms located in a particular geographic area.
There are also several exchanges for trading of options and futures contracts, which we’ll
discuss in the options and futures chapters.

An exchange provides a facility for its members to trade securities, and only members
of the exchange may trade there. Therefore memberships, or seats, on the exchange are
valuable assets. The majority of seats are commission broker seats, most of which are
owned by the large full-service brokerage firms. The seat entitles the firm to place one of
its brokers on the floor of the exchange where he or she can execute trades. The exchange
member charges investors for executing trades on their behalf. The commissions that mem-
bers can earn through this activity determine the market value of a seat. A seat on the
NYSE has sold over the years for as little as $4,000 in 1878, and as much as $2.65 million
in 1999. See Table 3.1 for a history of seat prices.

The NYSE is by far the largest single exchange. The shares of approximately 2,800
firms trade there, and about 3,000 stock issues (common and preferred stock) are listed.
Daily trading volume on the NYSE averaged 1.24 billion shares in 2001. The NYSE ac-
counts for about 85-90% of the trading that takes place on U.S. stock exchanges.

The American Stock Exchange, or Amex,? focuses on listing smaller and younger firms
than does the NYSE. It also has been a leader in the development and trading of exchange-
traded funds, which are securities that represent claims to entire portfolios of stock and
which today account for a large share of total trading on the exchange. These products are
described in greater detail in the following chapter.

Table 3.2 gives some initial listing requirements for the NYSE. These requirements en-
sure that a firm is 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 fails
to meet the criteria in Table 3.2, it may be delisted from the exchange.

Regional exchanges also sponsor trading of some firms that are traded on national ex-
changes. This dual listing enables local brokerage firms to trade in shares of large firms
without needing to purchase a membership on the NYSE. However, the NYSE is still by
far the preferred exchange for large traders, and its market share of exchange-listed com-
panies when measured in share volume rather than number of trades has been stable in the
last decade, between 82% and 84%.

3 Amex merged with Nasdaq in 1998 but still operates as an independent exchange. In June 2003, GTCR Golder Rauner, an
investment firm, agreed to buy the Amex from the National Association of Security Dealers, which owns the Nasdaq market.
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Table 3.2 Some Initial Listing Requirements for the NYSE

Pretax income in last year $ 2,500,000
Average annual pretax income in previous 2 years $ 2,000,000
Revenue $100,000,000
Market value of publicly held stock $ 60,000,000
Shares publicly held 1,100,000
Number of holders of 100 shares or more 2,000

Source: Data from the New York Stock Exchange Fact Book, 2001.

Table 3.3 Average Daily Trading Volume in National Stock Markets, 2001

Shares Traded Dollar Volume
Market (millions) ($ billion)
NYSE 1,240.0 $42.3
Nasdaq 1,873.1 441
Amex 65:3 3:3

Source: NYSE Fact Book, 2001, and www.nasdag.com.

The over-the-counter Nasdaq market (described in detail shortly) has posed a bigger
competitive challenge to the NYSE. Its share of trading volume in NYSE-listed firms in-
creased from 2.2% in 1988 to about 8.6% in 2001. Moreover, many large firms that would
be eligible to list their shares on the NYSE now choose to list on Nasdaq. Some of the well-
known firms currently trading on Nasdaq are Microsoft, Intel, Apple Computer, and Sun
Microsystems. Total trading volume in over-the-counter stocks on the computerized Nas-
daq system has increased dramatically in the last decade, rising from about 50 million
shares per day in 1984 to nearly 2 billion shares in 2002. Table 3.3 shows trading activity
in securities listed in national markets in 2001.

While most common stocks are traded on the exchanges, most bonds and other fixed-
income securities are not. Corporate bonds are traded both on the exchanges and over the
counter, but most federal and municipal government bonds are traded over the counter.

Roughly 35,000 issues are traded on the over-the-counter (OTC) market
Market and any security may be traded there, but the OTC market is not a formal ex-
change. There are no membership requirements for trading, nor are there
listing requirements for securities (although there are requirements to be listed on Nasdagq,
the computer-linked network for trading of OTC securities). In the OTC market thousands
of brokers register with the SEC as dealers in OTC securities. Security dealers quote prices
at which they are willing to buy or sell securities. A broker can execute a trade by contact-
ing a 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 by which dealers communicated their interest in
trading at various prices. This was a cumbersome and inefficient technique, and published
quotes were a full day out of date. In 1971 the National Association of Securities Dealers
Automated Quotation system, or Nasdaq, began to offer immediate information on a
computer-linked system of bid and asked prices for stocks offered by various dealers. The bid
price is that at which a dealer is willing to purchase a security; the asked price is that at
which the dealer will sell a security. A dealer who receives a buy or sell order from an investor
can examine all current quotes, contact the dealer with the best quote, and execute a trade.



Bodie-Kane-Marcus:

1. Introduction 3. How Securities are © The McGraw-Hill

Investments, Sixth Edition Traded Companies, 2004

74

PART I Introduction

Table 3.4 Partial Requirements for Initial Listing on the Nasdaq Markets

Nasdaq Nasdaq

National Market SmallCap Market
Shareholders’ equity $15 million $5 million
Shares in public hands 1.1 million 1 million
Market value of shares $8 million $5 million
Minimum price of stock $5 $4
Pretax income $1 million $750,000
Shareholders 400 300

Source: www.nasdag.com January 2003.

This system, now called the Nasdaq stock market, is divided into two sectors, the
Nasdaq National Market System (comprising about 3,000 companies) and the Nasdaq
SmallCap Market (comprised of about 850 smaller companies). The National Market se-
curities must meet more stringent listing requirements and trade in a more liquid market.
Some of the more important initial listing requirements for each of these markets are pre-
sented in Table 3.4. For even smaller firms, Nasdaq maintains an electronic “OTC Bulletin
Board,” which is not part of the Nasdaq market but is simply a means for brokers and deal-
ers to get and post current price quotes over a computer network. Finally, the smallest
stocks continue to be listed on the pink sheets distributed through the National Association
of Securities Dealers.

Nasdaq has three levels of subscribers. The highest, Level 3, is for firms dealing, or
“making markets,” in OTC securities. These market makers maintain inventories of a se-
curity and continually stand ready to buy these shares from or sell them to the public at the
quoted bid and asked price. They earn profits from the spread between the bid price and the
asked price. Level 3 subscribers may enter the bid and asked prices at which they are will-
ing to buy or sell stocks into the computer network and update these quotes as desired.

Level 2 subscribers receive all bid and asked quotes but cannot enter their own quotes.
These subscribers tend to be brokerage firms that execute trades for clients but do not ac-
tively deal in the stocks for their own accounts. Brokers attempting to buy or sell shares
call the market maker who has the best quote to execute a trade.

Level 1 subscribers receive only the median, or “representative,” bid and asked prices
on each stock. Level 1 subscribers are investors who are not actively buying and selling se-
curities, yet the service provides them with general information.

E-INVESTMENTS
Listing
Requirements

Go to www.nasdaq.com. Click “Inside Nasdaqg” and look for Listing Information. ldentify the
following items in Initial Listing Requirements for the National Market System, Standards 1, 2,
and 3, and the Nasdaq Small Cap Market for domestic companies:

Public Float in millions of shares

Market Value of Public Float

Shareholders of round lots
Go to www.nyse.com and select the listed companies item or information bullet. Under the
bullet select the Listing Standards tab. Identify the same items for NYSE (U.S. Standards) ini-

tial listing requirements.
In what two categories are the listing requirements most significantly different?
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Table 3.5 Electronic Communication Networks (ECNs)

ECN Name Ticker Symbol

Archipelago ARCA

Attain ATTN

Bloomberg Tradebook BTRD

Brass Utility BRUT

GlobeNet ECN GNET

Instinet Corporation INCA

Island ECN ISLD

MarketXT MKXT

NexTrade NTRD

RediBook REDI

The Third and Fourth The third market refers to trading of exchange-listed securities on the OTC

CONCEPT

CHECKI=
QUESTION 2

Markets market. Until the 1970s, members of the NYSE were required to execute all

their trades of NYSE-listed securities on the exchange and to charge com-
missions according to a fixed schedule. This schedule was disadvantageous to large traders,
who were prevented from realizing economies of scale on large trades. The restriction led
brokerage firms that were not members of the NYSE, and so not bound by its rules, to es-
tablish trading in the OTC market on large NYSE-listed firms. These trades took place 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 ex-
ceeding $300,000. On May 1, 1975, frequently referred to as “May Day,” commissions on
all orders became negotiable.

Look again at Table 3.1, which gives the history of seat prices on the NYSE.
Interpret the data for 1975 in light of the changes instituted on May Day.

The fourth market refers to direct trading between investors in exchange-listed
securities without benefit of a broker. The direct trading among investors that character-
izes the fourth market has exploded in recent years due to the advent of the electronic
communication network, or ECN. The ECN is an alternative to either formal stock ex-
changes like the NYSE or dealer markets like Nasdaq for trading securities. These net-
works allow members to post buy or sell orders and to have those orders matched up or
“crossed” with orders of other traders in the system. Both sides of the trade benefit because
direct crossing eliminates the bid—ask spread that otherwise would be incurred. (Traders
pay a small price per trade or per share rather than incurring a bid—ask spread, which tends
to be far more expensive.) In addition to speed and cost savings, these systems provide
traders greater anonymity than they could otherwise achieve. This is important since big
traders do not want to publicly signal their desire to buy or sell large quantities of shares for
fear of moving prices in advance of their trades.

ECNs have been highly successful and have captured about 40% of the trading volume
in Nasdag-listed stocks. They must be certified by the SEC and registered with the National
Association of Security Dealers to participate in the Nasdaq market. Table 3.5 is a list of
registered ECNs at the start of 2003. The two biggest ECNs are Island/Instinet (formed by
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a merger of the two firms) and Archipelago. Instinet is the oldest ECN with the highest
share of trading volume. Island ranked second and makes its order book available for no
fee over the Internet.

By teaming up with the Pacific Exchange, Archipelago is classified as a stock exchange
and can list stocks over the National Market System, which ties it to other exchanges (see
below for a discussion of the National Market System). Archipelago also links to other
ECNes if there are no matches for a trade on its own system.

The success of ECNss is putting increasing pressure on both the NYSE and Nasdagq to re-
spond. In particular, big brokerage firms have called for the NYSE to beef up its capabili-
ties to automate orders without human intervention. Moreover, as they push the NYSE to
change, these firms are hedging their bets by investing in ECNs on their own. In fact, sev-
eral financial firms (Goldman, Sachs; Merrill Lynch; Salomon Smith Barney; Morgan
Stanley; and Bernard Madoff) have combined to build an electronic trading network called
Primex, which is open to NASD broker/dealers, who in turn have the ability to offer pub-
lic access to the market. As we will see below, Nasdaq has introduced its SuperMontage
system to match some of the capabilities of ECNs.

The National Market The Securities Act Amendments of 1975 directed the Securities and Ex-

System change Commission to implement a national competitive securities market.
Such a market would entail centralized reporting of transactions and a cen-
tralized quotation system, and would result in enhanced competition among market mak-
ers. In 1975 a “Consolidated Tape” began reporting trades on the NYSE, the Amex, and the
major regional exchanges, as well as on Nasdaqg-listed stocks. In 1977 the Consolidated
Quotations Service began providing online bid and asked quotes for NYSE securities also
traded on various other exchanges. This enhances competition by allowing market partici-
pants such as brokers or dealers who are at different locations to interact, and it allows or-
ders to be directed to the market in which the best price can be obtained.

In 1978 the Intermarket Trading System was implemented. It currently links 9 ex-
changes by computer (NYSE, Amex, Boston, Cincinnati, Pacific, Philadelphia, Chicago,
Nasdag, and Chicago Board Options Exchange). About 4,500 issues are eligible for trading
on the ITS; these account for most of the securities that are traded on more than one ex-
change. The system allows brokers and market makers to display and view quotes for all
markets and to execute cross-market trades when the Consolidated Quotations Service
shows better prices in other markets. For example, suppose a specialist firm on the Boston
Exchange is currently offering to buy a security for $20, but a broker in Boston who is at-
tempting to sell shares for a client observes a superior bid price on the NYSE, say $20.12.
The broker should route the order to the specialist’s post on the NYSE where it can be exe-
cuted at the higher price. The transaction is then reported on the Consolidated Tape. More-
over, a specialist who observes a better price on another exchange is also expected either to
match that price or route the trade to that market.

While the ITS does much to unify markets, it has some important shortcomings. First, it
does not provide for automatic execution in the market with the best price. The trade must
be directed there by a market participant, who might find it inconvenient (or unprofitable)
to do so. Moreover, some feel that the ITS is too slow to integrate prices off the NYSE.

A logical extension of the ITS as a means to integrate securities markets would be the
establishment of a central limit order book. Such an electronic “book” would contain all
orders conditional on both prices and dates. All markets would be linked and all traders
could compete for all orders.

While market integration seems like an desirable goal, the recent growth of ECNs has
led to some concern that markets are in fact becoming more fragmented. This is because
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participants in one ECN do not necessarily know what prices are being quoted on other
networks. ECNs do display their best-priced offers on the Nasdaq system, but other limit
orders are not available. Only stock exchanges may participate in the Intermarket Trading
System, which means that most ECNs are excluded. Moreover, during the after-hours trad-
ing enabled by ECNs, trades take place on these private networks while other, larger mar-
kets are closed and current prices for securities are harder to assess. In the wake of growing
concern about market fragmentation, some big Wall Street brokerage houses have called
for an electronically driven central limit order book but full market integration has proven
elusive.

Bond Trading The New York Stock Exchange also operates a bond exchange where U.S.

government, corporate, municipal, and foreign bonds may be traded. The
centerpiece of the NYSE bond market is the Automated Bond System (ABS), which is an
automated trading system that allows trading firms to obtain market information, to enter
and execute trades over a computer network, and to receive immediate confirmations of
trade execution.

However, the vast majority of bond trading occurs in the over-the-counter market
among bond dealers, even for bonds that are actually listed on the NYSE. This market is a
network of bond dealers such as Merrill Lynch, Citigroup, or Goldman, Sachs that is linked
by a computer quotation system. However, because these dealers do not carry extensive in-
ventories of the wide range of bonds that have been issued to the public, they cannot nec-
essarily offer to sell bonds from their inventory or even buy bonds for their inventory. They
may instead work to locate an investor who wishes to take the opposite side of a trade. In
practice, therefore, the corporate bond market often is quite “thin,” in that it may be diffi-
cult to find investors interested in trading a specific 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 hold-
ings quickly if the need arises.

3.3 TRADING ON EXCHANGES

Most of the material in this section applies to all securities traded on exchanges. Some of
it, however, applies just to stocks, and in such cases we use the term stocks or shares.

The Participants When an investor instructs a broker to buy or sell securities, a number of

players must act to consummate the trade. We start our discussion of the
mechanics of exchange trading with a brief description of the potential parties to a trade.

The investor places an order with a broker. The brokerage firm owning a seat on the
exchange contacts its commission broker, who is on the floor of the exchange, to execute
the order. Floor brokers are independent members of the exchange who own their own
seats and handle work for commission brokers when those brokers have too many orders
to handle.

The specialist is central to the trading process. Specialists maintain a market in one or
more listed securities. All trading in a given stock takes place at one location on the floor
of the exchange called the specialist’s post. At the specialist’s post is a computer monitor,
called the Display Book, that presents all the current offers from interested traders to buy
or sell shares at various prices as well as the number of shares these quotes are good for.
The specialist manages the trading in the stock. The market-making responsibility for each
stock is assigned by the NYSE to one specialist firm. There is only one specialist per stock,
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but most firms will have responsibility for trading in several stocks. The specialist firm also
may act as a dealer in the stock, trading for its own account. We will examine the role of
the specialist in more detail shortly.

Types of Orders Market Orders. Market orders are simply buy or sell orders that are to

be executed immediately at current market prices. For example, an investor
might call his broker and ask for the market price of General Electric. The retail broker will
relay this request to the commission broker on the floor of the exchange, who will approach
the specialist’s post and ask the specialist for best current quotes. Finding that the current
quotes are $28 per share bid and $28.15 asked, the investor might direct the broker to buy
100 shares “at market,” meaning that he is willing to pay $28.15 per share for an immedi-
ate transaction. Similarly, an order to “sell at market” will result in stock sales at $28 per
share. When a trade is executed, the specialist’s clerk will fill out an order card that reports
the time, price, and quantity of shares traded, and the transaction is reported on the ex-
change’s ticker tape.

There are two potential complications to this simple scenario, however. First, as noted
earlier, the posted quotes of $28 and $28.15 actually represent commitments to trade up to
a specified number of shares. If the market order is for more than this number of shares, the
order may be filled at multiple prices. For example, if the asked price is good for orders of
up to 600 shares, and the investor wishes to purchase 1,000 shares, it may be necessary to
pay a slightly higher price for the last 400 shares than the quoted asked price.

The second complication arises from the possibility of trading “inside the quoted
spread.” If the broker who has received a market buy order for GE meets another broker
who has received a market sell order for GE, they can agree to trade with each other at a
price of $28.10 per share. By meeting inside the quoted spread, both the buyer and the
seller obtain “price improvement,” that is, transaction prices better than the best quoted
prices. Such “meetings” of brokers are more than accidental. Because all trading takes
place at the specialist’s post, floor brokers know where to look for counterparties to take
the other side of a trade.

Limit Orders. Investors may also place limit orders, whereby they specify prices at
which they are willing to buy or sell a security. If the stock falls below the limit on a limit-
buy order then the trade is to be executed. If GE is selling at $28 bid, $28.15 asked, for ex-
ample, a limit-buy order may instruct the broker to buy the stock if and when the share
price falls below $25. Correspondingly, a limit-sell order instructs the broker to sell as soon
as the stock price goes above the specified limit.

Figure 3.5 is a portion of the limit-order book for shares in Intel on the Island exchange
on one particular day. Notice that the best orders are at the top of the list: the offers to buy
at the highest price and to sell at the lowest price. The buy and sell orders at the top of the
list—$27.88 and $27.93—are called the inside quotes; they are the buy and sell orders with
the closest prices. For Intel, the inside spread is only 5 cents per share.

What happens if a limit order is placed between the quoted bid and ask prices? For ex-
ample, suppose you have instructed your broker to buy GE at a price of $28.10 or better.
The order may not be executed immediately, since the quoted asked price for the shares is
$28.15, which is more than you are willing to pay. However, your willingness to buy at
$28.10 is better than the quoted bid price of $28 per share. Therefore, you may find that
there are traders who were unwilling to sell their shares at the $28 bid price but are happy
to sell shares to you at your higher bid price of $28.10.

Until 2001, when U.S. markets adopted decimal pricing, the minimum possible bid—
asked spread was “one tick,” which on the NYSE was $'4 until 1997 and $Vis thereafter.
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GET STOCK
AINTC
LAST MATCH TODAY’S ACTIVITY
Price 27.8900 Orders 16,774
Time 14:24:45  Volume 4,631,778
BUY ORDERS SELL ORDERS
Shares Price  Shares Price
100 27.8800 1,000 27.9300
500 27.8500 1,000 27.9690
200 27.8500 1,000 27.9800
1,000 27.8200 1,000 27.9900
3,300 27.8100 1,000 28.0000
300 27.8000 1,800 28.0600
75 27.7500 1,000 28.0800
101 27.7300 1,000 28.1000
5,000 27.7200 2,000 28.1100
1,000 27.72 1,000 28.1800
(416 more) (395 more)
Condition
Price below Price above
the Limit the Limit
Limit-Bu Stop-Bu
c Buy Order g Ord?ar Y
2
<
Sell Stop-Loss Limit-Sell
Order Order

With decimal pricing, the spread can be far lower. In 2002, the average quoted bid—asked

spread on the NYSE was about 8 cents.
Stop-loss orders are similar to limit orders in that the trade is not to be executed unless

the stock hits a price limit. In this case, 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. Symmetrically, stop-buy orders specify that the stock

should be bought when its price rises above a given limit. These trades often accompany
short sales, and they are used to limit potential losses from the short position. Short sales
are discussed in greater detail in Section 3.7. Figure 3.6 organizes these four types of trades

in a simple matrix.
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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 6 months unless canceled by the cus-
tomer. At the other extreme, fill or kill orders expire if the broker cannot fill them
immediately.

Specialists and the A specialist “makes a market” in the shares of one or more firms. This task
Execution of Trades 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. 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. In this role, specialists act as dealers
in the stock.

Part of the specialist’s job as a broker is simply clerical. The specialist maintains a
“book” listing all outstanding unexecuted limit orders entered by 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 low-
est 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, the specialist is required to maintain an orderly market by
buying and selling shares from inventory. Specialists maintain their own portfolios of stock
and quote bid and asked prices at which they are obligated to meet at least a limited amount
of market orders. If market buy orders come in, specialists must be willing to sell shares
from their own accounts at the asked price; if sell orders come in, they must stand willing
to buy at the listed bid price.*

Ordinarily, however, in an active market specialists can cross buy and sell orders with-
out their own direct participation. That is, the specialist’s own inventory of securities need
not be the primary means of order execution. Occasionally, however, the specialist’s bid
and asked prices will be better than those offered by any other market participant. There-
fore, at any point the effective asked price in the market is the lower of either the special-
ist’s asked price or the lowest of the unfilled limit-sell orders. Similarly, the effective bid
price is the highest of unfilled limit-buy orders or the specialist’s bid. These procedures en-
sure that the specialist provides liquidity to the market. In practice, specialists participate
in approximately one-quarter of trading volume on the NYSE.

By standing ready to trade at quoted bid and asked prices, the specialist is potentially ex-
posed to exploitation by other traders. Large traders with ready access to late-breaking
news will initiate trades with specialists if the specialists’ quoted prices are temporarily out
of line with assessments of value based on that information. Specialists who cannot match
the information resources of large traders will be at a disadvantage when their quoted
prices offer profit opportunities to more-informed traders.

You might wonder why specialists do not protect their interests by setting a low
bid price and a high asked price. A specialist using that strategy would not suffer losses
by maintaining a too-low asked price or a too-high bid price in a period of dramatic

+ Actually, the specialist’s published price quotes are valid only for a given number of shares. If a buy or sell order is placed for
more shares than the quotation size, the specialist has the right to revise the quote.
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movements in the stock price. Specialists who offer a narrow spread between the bid and
the asked prices have little leeway for error and must constantly monitor market conditions
to avoid offering other investors advantageous terms.

Large bid—asked spreads are not viable options for the specialist for two reasons. First,
one source of the specialist’s income is derived from frequent trading at the bid and asked
prices, with the spread as the trading profit. A too-large spread would make the specialist’s
quotes noncompetitive with the limit orders placed by other traders. If the specialist’s bid
and asked quotes are consistently worse than those of public traders, it will not participate
in any trades and will lose the ability to profit from the bid—asked spread.

An equally important reason that specialists cannot use large bid—ask spreads to protect
their interests is that they are obligated to provide price continuity to the market. To illus-
trate the principle of price continuity, suppose that the highest limit-buy order for a stock is
$30 while the lower limit-sell order is at $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 would consider this excessive volatil-
ity, and the specialist would be expected to step in with bid and/or asked prices between
these values to reduce the bid—asked spread to an acceptable level, typically less than $.15
for large firms. When a firm is newly listed on an exchange, specialist firms vigorously
compete to be awarded the rights by the exchange to maintain the market in those shares.
A major criterion on which they are evaluated is their past performance in maintaining
price continuity. Specialists, therefore, have considerable incentive to maintain tight
spreads.

Specialists earn income both from commissions for acting as brokers for orders and
from the spread between the bid and asked prices at which they buy and sell securities.
Some believe that specialists’ access to their book of limit orders gives them unique knowl-
edge about the probable direction of price movement over short periods of time. For ex-
ample, suppose the specialist sees that a stock now selling for $45 has limit-buy orders for
more than 100,000 shares at prices ranging from $44.50 to $44.75. This latent buying de-
mand provides a cushion of support, because it is unlikely that enough sell pressure could
come in during the next few hours to cause the price to drop below $44.50. If there are very
few limit-sell orders above $45, some transient buying demand could raise the price sub-
stantially. The specialist in such circumstances realizes that a position in the stock offers
little downside risk and substantial upside potential. Such immediate access to the trading
intentions of other market participants seems to allow a specialist to earn substantial profits
on personal transactions. One can easily overestimate such advantages, however, because
ever more of the large orders are negotiated “upstairs,” that is, as fourth-market deals.

Block Sales Institutional investors frequently trade blocks of several thousand shares of

stock. Table 3.6 shows that block transactions of over 10,000 shares now
account for about half of all trading on the NYSE. Although a 10,000-share trade is con-
sidered commonplace today, large blocks often cannot be handled comfortably by special-
ists who do not wish to hold very large amounts of stock in their inventory. For example,
one huge block transaction in 2001 was for $485.6 million worth of shares in John Han-
cock Financial Services.

In response to this problem, “block houses” have evolved to aid in the placement of
block trades. Block houses are brokerage firms that help to find potential buyers or sellers
of large block trades. Once a trader has been located, the block is sent to the exchange
floor, where the trade is executed by the specialist. If such traders cannot be identified, the
block house might purchase all or part of a block sale for its own account. The broker then
can resell the shares to the public.



82

Bodie-Kane-Marcus:

1. Introduction 3. How Securities are © The McGraw-Hill

Investments, Sixth Edition Traded Companies, 2004

PART I Introduction

Table 3.6 Block Transactions on the New York Stock Exchange

Shares Percentage of Average Number of Block
Year (millions) Reported Volume Transactions per Day
1965 48 3.1% 9
1970 451 15.4 68
1975 779 16.6 136
1980 3,311 29.2 528
1985 14,222 51.7 2,139
1990 19,682 49.6 3,333
1995 49,737 57.0 7,793
2000 135,772 51.7 21,941
2001 148,056 48.1 23,758

Source: Data from the New York Stock Exchange Fact Book, 2001.

The SuperDOT System SuperDOT enables exchange members to send orders directly to the spe-

cialist over computer lines. In 2001, SuperDOT processed an average of

2.7 million orders per day, with an average execution time for market orders of 18 seconds.

SuperDOT is especially useful to program traders. A program trade is a coordinated

purchase or sale of an entire portfolio of stocks. Many trading strategies (such as index ar-

bitrage, a topic we will study in Chapter 23) require that an entire portfolio of stocks be

purchased or sold simultaneously in a coordinated program. SuperDOT is the tool that en-

ables the many trading orders to be sent out at once and executed almost simultaneously.

The vast majority of all orders are submitted through SuperDOT. However, these tend

to be smaller orders, and in 2001 they accounted for about two-thirds of total trading
volume.

Settlement Since June 1995, an order executed on the exchange must be settled within

3 working days. This requirement is often called T + 3, for trade date plus
3 days. The purchaser must deliver the cash, and the seller must deliver the stock to his or
her broker, who in turn delivers it to the buyer’s broker. Transfer of the shares is made eas-
ier when the firm’s clients keep their securities in street name, meaning that the broker
holds the shares registered in the firm’s own name on behalf of the client. This arrangement
can speed security transfer. T + 3 settlement has made such arrangements more important:
It can be quite difficult for a seller of a security to complete delivery to the purchaser within
the 3-day period if the stock is kept in a safe deposit box.

Settlement is simplified further by a clearinghouse. The trades of all exchange members
are recorded each day, with members’ transactions netted out, so that each member need
only transfer or receive the net number of shares sold or bought that day. Each member
settles only with the clearinghouse, instead of with each firm with whom trades were
executed.

3.4 TRADING ON THE OTC MARKET

On the exchanges all trading takes place through a specialist. Trades on the OTC market,
however, are negotiated directly through dealers. Each dealer maintains an inventory of se-
lected securities. Dealers sell from their inventories at asked prices and buy for them at bid
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prices. Because the Nasdaq system does not require a specialist, OTC trades do not require
a centralized trading floor as do exchange-listed stocks. Dealers can be located anywhere,
as long as they can communicate effectively with other buyers and sellers.

An investor who wishes to purchase or sell shares 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. In this sense, Nasdaq is largely a price quotation, not
a trading system. While bid and asked prices can be obtained from the Nasdaq computer
network, the actual trade still requires direct negotiation between the broker and the dealer
in the security.

One disadvantage of the decentralized dealer market is that the investing public is vul-
nerable to trading through, which refers to the practice of dealers to trade with the public
at their quoted bid or asked prices even if other customers have offered to trade at better
prices. For example, a dealer who posts a $20 bid and $20.30 asked price for a stock may
continue to fill market buy orders at this asked price and market sell orders at this bid price,
even if there are limit orders by public customers “inside the spread,” for example, limit or-
ders to buy at $20.10, or limit orders to sell at $20.20. This practice harms the investor
whose limit order is not filled (is “traded through™), as well as the investor whose market
buy or sell order is not filled at the best available price.

Trading through on Nasdaq sometimes results from imperfect coordination among deal-
ers. A limit order placed with one broker may not be seen by brokers for other traders be-
cause computer systems are not linked and only the broker’s own bid and asked prices are
posted on the Nasdaq system. In contrast, trading through is strictly forbidden on the NYSE
or Amex, where “price priority” requires that the specialist fill the best-priced order first.
Moreover, because all traders in an exchange market must trade through the specialist, the
exchange provides true price discovery, meaning that market prices reflect prices at which
all participants at that moment are willing to trade. This is the advantage of a centralized
auction market.

However, in the wake of the stock market crash of 1987, Nasdaq instituted a Small-
Order Execution System (SOES), which is in effect a trading system. Under SOES, market
makers in a security who post bid or asked prices on Nasdaq may be contacted over the net-
work by other traders and are required to trade at the prices they currently quote. Dealers
must accept SOES orders at their posted prices up to some limit, which may be 1,000
shares, but usually is smaller, depending on factors such as trading volume in the stock.

In 2002, Nasdaq introduced a successor to SOES called SuperMontage. This is an inte-
grated order display and execution system that is touted as providing a more liquid and
transparent market. SuperMontage allows market makers to enter multiple quotes and or-
ders at different prices. It can aggregate limit orders at all price levels and make available
total trading interest at the best prices as well as the next-best four prices. Investors there-
fore can look at the top five layers of the order book. By aggregating orders from partici-
pating market makers at all price points, SuperMontage can serve as a central limit-order
book for all Nasdaqg-listed securities. However, its viability in this role depends on the par-
ticipation of other traders. As of early 2003, Instinet/Island, which has a share of almost
30% of the trading volume of shares listed on SuperMontage, had not yet chosen to partic-
ipate and Archipelago seemed likely to drop out of the system.

SuperMontage is Nasdaq’s competitive response to the growing popularity of ECNs,
which have captured a growing share of order flow. By enabling automatic trade execution,
SuperMontage allows Nasdaq to function much like an ECN. One issue not yet resolved is
whether only market makers will be allowed to enter limit orders into SuperMontage or
whether order-entry firms also will be allowed to enter limit orders, as they can in ECNs.
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Market Structure The structure of security markets varies considerably from one country to
in Other Countries another. A full cross-country comparison is far beyond the scope of this text.

Figure 3.7
Annual dollar
volume of trading
on major world
exchanges, 2001

Therefore, we instead briefly review three of the biggest non-U.S. stock
markets: the London, Euronext, and Tokyo exchanges. Figure 3.7 shows the volume of
trading in major world markets.

London. Until 1997, trading arrangements in London were similar to those on Nasdagq.
Competing dealers who wished to make a market in a stock would enter bid and asked
prices into the Stock Exchange Automated Quotations (SEAQ) system. As in the United
States, London security firms acted as both dealers and as brokerage firms, that is, both
making a market in securities and executing trades for their clients.

In 1997, the London Stock Exchange introduced an electronic trading system dubbed
SETS (Stock Exchange Electronic Trading Service). This is an electronic clearing system
similar to ECNs in which buy and sell orders are submitted via computer networks and any
buy and sell orders that can be crossed are executed automatically.

Most trading in London equities is now conducted using SETS, particularly for shares
in larger firms. However, SEAQ continues to operate and may be more likely to be used for
the “upstairs market” in large-block transactions or other less-liquid transactions.

Euronext. Euronext was formed in 2000 by a merger of the Paris, Amsterdam, and
Brussels exchanges. Euronext, like most European exchanges, uses an electronic trading
system. Its system, called NSC (for Nouveau Systeéme de Cotation, or New Quotation
System), has fully automated order routing and execution. In fact, investors can enter
their orders directly without contacting their brokers. An order submitted to the system is
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Source: International Federation of Stock Exchanges, www.fibv.com; e-mail: secretariat@fibv.com; Tel: (33 1) 44 01 05 45
Fax (33 1) 47 54 94 22; 22 Blvd de Courcelles Paris 75017.
*The Euronext exchange was formed by a merger of the Paris, Amsterdam, and Brussels exchanges.



‘ Bodie-Kane-Marcus:
Investments, Sixth Edition

1. Introduction 3. How Securities are © The McGraw-Hill
Traded Companies, 2004

CHAPTER 3 How Securities Are Traded 85

executed immediately if it can be crossed against an order in the public limit-order book; if
it cannot be executed, it is entered into the limit-order book.

Euronext is in the process of establishing cross-trading agreements with several other
European exchanges such as Helsinki or Luxembourg. In 2001, it also purchased LIFFE,
the London International Financial Futures and Options Exchange.

Tokyo. The Tokyo Stock Exchange (TSE) is the largest stock exchange in Japan, ac-
counting for about 80% of total trading. There is no specialist system on the TSE. Instead,
a saitori maintains a public limit-order book, matches market and limit orders, and is
obliged to follow certain actions to slow down price movements when simple matching of
orders would result in price changes greater than exchange-prescribed limits. In their cler-
ical role of matching orders saitoris are somewhat similar to specialists on the NYSE.
However, saitoris do not trade for their own accounts and therefore are quite different from
either dealers or specialists in the United States.

Because the saitoris perform an essentially clerical role, there are no market-making ser-
vices or liquidity provided to the market by dealers or specialists. The limit-order book is
the primary provider of liquidity. In this regard, the TSE bears some resemblance to the
fourth market in the United States in which buyers and sellers trade directly via ECNs. On
the TSE, however, if order imbalances would result in price movements across sequential
trades that are considered too extreme by the exchange, the saitori may temporarily halt
trading and advertise the imbalance in the hope of attracting additional trading interest to
the “weak” side of the market.

The TSE organizes stocks into two categories. The First Section consists of about 1,200
of the most actively traded stocks. The Second Section is for less actively traded stocks.
Trading in the larger First Section stocks occurs on the floor of the exchange. The remain-
ing securities in the First Section and the Second Section trade electronically.

Globalization All stock markets have come under increasing pressure in recent years to
of Stock Markets make international alliances or mergers. Much of this pressure is due to the

impact of electronic trading. To a growing extent, traders view the stock
market as a computer network that links them to other traders, and there are increasingly
fewer limits on the securities around the world in which they can trade. Against this back-
ground, it becomes more important for exchanges to provide the cheapest mechanism by
which trades can be executed and cleared. This argues for global alliances that can facili-
tate the nuts and bolts of cross-border trading, and can benefit from economies of scale.
Moreover, in the face of competition from electronic networks, established exchanges feel
that they eventually need to offer 24-hour global markets. Finally, companies want to be
able to go beyond national borders when they wish to raise capital.

Merger talks and international strategic alliances blossomed in the late 1990s. We have
noted the Euronext merger as well as its alliance with other European exchanges. The
Stockholm, Copenhagen, and Oslo exchanges formed a “Nordic Country Alliance” in
1999. Nasdaq began a pilot program to co-list shares on the Stock Exchange of Hong Kong
and launched Nasdaq Europe, Nasdaq Japan, and Nasdaq Canada markets. The NYSE and
TSE initiated discussions about the possibility of common listing standards. However, in
the wake of the stock market decline of 2000-2002, globalization initiatives have faltered.
With less investor interest in markets, and a dearth of initial public offerings, the interna-
tional Nasdaq markets have not attracted substantial trading volume. Nasdaq abandoned its
Japanese venture in 2002, and there is some doubt about the future of its European market.

Nevertheless, many markets continue to increase their international focus. For example,
Nasdaq and the NYSE each list over 400 non-U.S. firms, and foreign firms account for
about 10% of trading volume on the NYSE.
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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.
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 or-
ders, holding securities for safekeeping, extending margin loans, and facilitating short
sales, normally they provide information and advice relating to investment alternatives.
Full-service brokers usually are supported by a research staff that issues analyses and fore-
casts of general economic, 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. This step requires
an unusual degree of trust on the part of the customer, because an unscrupulous broker can
“churn” an account, that is, trade securities excessively, to generate commissions.

Discount brokers, on the other hand, provide “no-frills” services. They buy and sell se-
curities, 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 consists of price
quotations. Increasingly, the line between full-service and discount brokers can be blurred.
Some brokers are purely no-frill, some offer limited services, and others charge for specific
services.

In recent years, discount brokerage services have become increasingly available. Today,
many banks, thrift institutions, and mutual fund management companies offer such ser-
vices to the investing public as part of a general trend toward the creation of one-stop fi-
nancial “supermarkets.”

The commission schedule for trades in common stocks for one prominent discount
broker is as follows:

Transaction Method Commission
Online trading $25 or $0.025 per share, whichever is greater
Automated telephone trading $40 or $0.025 per share, whichever is greater

Orders desk (through an associate) $45 + $0.05 per share

Notice that there is a minimum charge regardless of trade size and that cost as a fraction of
the value of traded shares falls as trade size increases. Note also that these prices (and most
advertised prices) are for the cheapest market orders. Limit orders are more expensive.

In addition to the explicit part of trading costs—the broker’s commission—there is an
implicit part—the dealer’s bid—asked spread. Sometimes the broker is a dealer in the se-
curity being traded and will charge no commission but will collect the fee entirely in the
form of the bid—asked spread.

Another implicit cost of trading that some observers would distinguish is the price con-
cession an investor may be forced to make for trading in any quantity that exceeds the
quantity the dealer is willing to trade at the posted bid or asked price.

One continuing trend is toward online trading either through the Internet or through
software that connects a customer directly to a brokerage firm. In 1994, there were no on-
line brokerage accounts; only 5 years later, there were around 7 million such accounts at
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“e-brokers” such as Ameritrade, Charles Schwab, Fidelity, and E*Trade, and roughly one
in five trades were initiated over the Internet.

While there is little conceptual difference between placing your order using a phone call
versus through a computer link, online brokerage firms can process trades more cheaply
since they do not have to pay as many brokers. The average commission for an online trade
is now approximately $25, compared to more than $100 at full-service brokers.

Moreover, these e-brokers are beginning to offer some of the services provided by full-
service brokers such as online company research and, to a lesser extent, the opportunity to
participate in IPOs. The traditional full-service brokerage firms have responded to this
competitive challenge by introducing online trading for their own customers. Some of these
firms charge by the trade; others charge through fee-based accounts, in which the customer
pays a percentage of assets in the account for the right to trade online.

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—asked 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 de-
terminant of total costs. Many trades on the NYSE are executed at a price inside the quoted
spread. 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 spe-
cialist’s spread.

In contrast, in a dealer market such as Nasdaq, all trades go through the dealer, and all
trades, therefore, are subject to a bid—asked 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 trading cost 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 related to the bid—asked spread and the quality of trade execu-
tion is “paying for order flow.” This entails paying a broker a rebate for directing the trade
to a particular dealer rather than to the NYSE. By bringing the trade to a dealer instead of
to the exchange, however, the broker eliminates the possibility that the trade could have
been executed without incurring a spread. Moreover, a broker that is paid for order flow
might direct a trade to a dealer that does not even offer the most competitive price. (Indeed,
the fact that dealers can afford to pay for order flow suggests that they are able to lay off
the trade at better prices elsewhere and, therefore, that the broker also could have found a
better price with some additional effort.) Many of the online brokerage firms rely heavily
on payment for order flow, since their explicit commissions are so minimal. They typically
do not actually execute orders, instead sending an order either to a market maker or to a
stock exchange for some listed stocks.

Such practices raise serious ethical questions, because the broker’s primary obligation
is to obtain the best deal for the client. Payment for order flow might be justified if the re-
bate were passed along to the client either directly or through lower commissions, but it is
not clear that such rebates are passed through.

Online trading and electronic communications networks have already changed the land-
scape of the financial markets, and this trend can only be expected to continue. The ac-
companying box considers some of the implications of these new technologies for the
future structure of financial markets.
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SEC PREPARES FOR A NEW WORLD OF STOCK TRADING

What should our securities markets look like to serve to-
day’s investor best? Congress addressed this very question
a generation ago, when markets were threatened with frag-
mentation from an increasing number of competing dealers
and exchanges. This led the SEC to establish the national
market system, which enabled investors to obtain the best
quotes on stocks from any of the major exchanges.

Today it is the proliferation of electronic exchanges and
after-hours trading venues that threatens to fragment the
market. But the solution is simple, and would take the inter-
market trading system devised by the SEC a quarter cen-
tury ago to its next logical step. The highest bid and the
lowest offer for every stock, no matter where they originate,
should be displayed on a screen that would be available to
all investors, 24 hours a day, seven days a week.

If the SEC mandated this centralization of order flow,
competition would significantly enhance investor choice and
the quality of the trading environment.

Would brokerage houses or even exchanges exist, as
we now know them? | believe so, but electronic communi-
cation networks would provide the crucial links between
buyers and sellers. ECNs would compete by providing far
more sophisticated services to the investor than are cur-
rently available—not only the entering and execution of
standard limit and market orders, but the execution of con-
tingent orders, buys and sells dependent on the levels of
other stocks, bonds, commodities, even indexes.

The services of brokerage houses would still be in much
demand, but their transformation from commission-based to

flat-fee or asset-based pricing would be accelerated. Al-
though ECNs will offer almost costless processing of the
basic investor transactions, brokerages would aid investors
in placing more-sophisticated orders. More importantly, bro-
kers would provide investment advice. Although today’s in-
vestor has access to more and more information, this does
not mean that he has more understanding of the forces that
rule the market or the principles of constructing the best
portfolio.

As the spread between the best bid and offer price has
collapsed, some traditional concerns of regulators are less
pressing than they once were. Whether to allow dealers to
step in front of customers to buy or sell, or allow brokerages
to cross their orders internally at the best price, regardless
of other orders at the price on the book, have traditionally
been burning regulatory issues. But with spreads so small
and getting smaller, these issues are of virtually no conse-
quence to the average investor as long as the integrity of
the order flow information is maintained.

None of this means that the SEC can disappear once it
establishes the central order-flow system. A regulatory au-
thority is needed to monitor the functioning of the new sys-
tems and ensure that participants live up to their promises.
By making clear that the commission’s role is to encourage
competition to best serve investors, not to impose or dictate
the ultimate structure of the markets, the SEC would be
poised to take stock trading into the new millennium.

Source: Jeremy J. Siegel, “The SEC Prepares for a New World of Stock Trading,” The Wall Street Journal, September 27, 1999. Reprinted
by permission of Dow Jones & Company, Inc. via Copyright Clearance Center, Inc. © 1999 Dow Jones & Company, Inc. All Rights Reserved

Worldwide.

3.6 BUYING ON MARGIN

When purchasing securities, investors have easy access to a source of debt financing called
brokers’ call loans. The act of taking advantage of brokers’ 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 margin in the account is the portion of the purchase price
contributed by the investor; the remainder is borrowed from the broker. The broker, in turn,
borrows money from banks at the call money rate to finance these purchases, and charges
its clients that rate plus a service charge for the loan. All securities purchased on margin
must be left with the brokerage firm in street name, because the securities are used as col-
lateral for the loan.

The Board of Governors of the Federal Reserve System sets limits on the extent to
which stock purchases may be financed via margin loans. Currently, the initial margin re-
quirement is 50%, meaning that at least 50% of the purchase price must be paid for in cash,
with the rest borrowed.
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BUYING ON MARGIN

The Excel spreadsheet model below makes it easy to analyze the impacts of different margin
levels and the volatility of stock prices. It also allows you to compare return on investment for a
margin trade with a trade using no borrowed funds.

You can learn more about this spreadsheet model using the interactive version available at the
Online Learning Center at www.mhhe.com/bkm.

A B C D E F G H
1
2 Action or Formula Ending Return on Ending Return with
3 for Column B St Price Investment St Price No Margin
4 | Initial Equity Investment $10,000.00 Enter data -42.00% -19.00%
5 | Amount Borrowed $10,000.00 (B4/B10)-B4 $20.00 -122.00% $20.00 -59.00%
6 | Initial Stock Price $50.00 Enter data 25.00 -102.00% 25.00 -49.00%
7 | Shares Purchased 400 (B4/B10)/B6 30.00 -82.00% 30.00 -39.00%
8 | Ending Stock Price $40.00 Enter data 35.00 -62.00% 35.00 -29.00%
9 |Cash Dividends During Hold Per. $0.50 Enter data 40.00 -42.00% 40.00 -19.00%
10 |Initial Margin Percentage 50.00% Enter data 45.00 -22.00% 45.00 -9.00%
11 |Maintenance Margin Percentage 30.00% Enter data 50.00 -2.00% 50.00 1.00%
12 55.00 18.00% 55.00 11.00%
13 |Rate on Margin Loan 8.00% Enter data 60.00 38.00% 60.00 21.00%
14 | Holding Period in Months 6 Enter data 65.00 58.00% 65.00 31.00%
15 70.00 78.00% 70.00 41.00%
16 | Return on Investment 75.00 98.00% 75.00 51.00%
17 | Capital Gain on Stock -$4,000.00 B7*(B8-B6) 80.00 118.00% 80.00 61.00%
18 | Dividends $200.00 B7*B9
19 Interest on Margin Loan $400.00 B5*(B14/12)*B13
20 [ Net Income -$4,200.00 B17+B18-B19 LEGEND:
21 Initial Investment $10,000.00 B4 Enter data
22 | Return on Investment -42.00% B20/B21 Value calculated

EXAMPLE 3.1 Margin

The percentage margin is defined as the ratio of the net worth, or “equity value,” of the ac-
count to the market value of the securities. To demonstrate, suppose that the investor ini-
tially pays $6,000 toward the purchase of $10,000 worth of stock (100 shares at $100 per
share), borrowing the remaining $4,000 from the broker. The initial balance sheet looks

like this:
Assets Liabilities and Owner’s Equity
Value of stock $10,000 Loan from broker $4,000
Equity $6,000

The initial percentage margin is

Equity in account  $6,000 60
Value of stock ~ $10,000

Margin =
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
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The equity in the account falls by the full decrease in the stock value, and the percentage
margin is now

Equity in account _ $3,000
Value of stock ~ $7,000 A3a0r 308

Margin =

If the stock value in Example 3.1 were to fall below $4,000, equity would become nega-
tive, meaning that 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
requiring the investor to add new cash or securities to the 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.

Margin calls can occur with little warning. For example, on April 14, 2000, when the
Nasdaq index fell by a record 355 points, or 9.7%, the accounts of many investors who had
purchased stock with borrowed funds ran afoul of their maintenance margin requirements.
Some brokerage houses, concerned about the incredible volatility in the market and the
possibility that stock prices would fall below the point that remaining shares could cover
the amount of the loan, gave their customers only a few hours or less to meet a margin call
rather than the more typical notice of a few days. If customers could not come up with the
cash, or were not at a phone to receive the notification of the margin call until later in the
day, their accounts were sold out. In other cases, brokerage houses sold out accounts with-
out notifying their customers.

Maintenance Margin

Suppose the maintenance margin is 30%. How far could the stock price fall before the in-
vestor would get a margin call?

Let P be the price of the stock. The value of the investor’s 100 shares is then 100P, and
the equity in his or her account is 100P — $4,000. The percentage margin is therefore
(100P — $4,000)/100P. The price at which the percentage margin equals the maintenance
margin of .3 is found by solving for P in the equation

100P — $4,000
100P B

which implies that P = $57.14. If the price of the stock were to fall below $57.14 per share,
the investor would get a margin call.

CONCEPT

CHECKI=
QUESTION 3

If the maintenance margin in Example 3.2 were 40%, how far could the stock
price fall before the investor would get a margin call?

Why do investors buy stocks (or bonds) on margin? They do so when they wish to in-
vest an amount greater than their own money alone would allow. Thus they can achieve
greater upside potential, but they also expose themselves to greater downside risk.

To see how, let us suppose that an investor is bullish (optimistic) on IBM stock, which
is currently selling at $100 per share. The investor has $10,000 to invest and expects IBM
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stock to increase in price by 30% during the next year. Ignoring any dividends, the
expected rate of return would thus be 30% if the investor spent $10,000 to buy 100 shares.

But now let us assume that the investor also borrows another $10,000 from the broker
and invests it in IBM also. The total investment in IBM would thus be $20,000 (for
200 shares). If the interest rate on the margin loan is 9% per year, what will be the in-
vestor’s rate of return (again ignoring dividends) if IBM stock does go up 30% by year’s
end?

The 200 shares will be worth $26,000. Paying off $10,900 of principal and interest on
the margin loan leaves $26,000 — $10,900 = $15,100. The rate of return on the investor’s
funds, therefore, will be

$15,100 — $10,000
$10,000

=51%

The investor has parlayed a 30% rise in the stock’s price into a 51% rate of return on the
$10,000 investment.

Doing so, however, magnifies the downside risk. Suppose that instead of going up by
30% the price of IBM stock goes down by 30% to $70 per share. In that case the 200 shares
will be worth $14,000, and the investor is left with $3,100 after paying off the $10,900 of
principal and interest on the loan. The result is a disastrous rate of return:

$3,100 — $10,000
$10,000 B

—69%

Table 3.7 summarizes the possible results of these hypothetical transactions. Note that
if there is no change in IBM’s stock price, the investor loses 9%, the cost of the loan.

Suppose that the investor borrows only $5,000 at the same interest rate of
9% per year. What will be the rate of return if the price of IBM stock goes up
by 30%? If it goes down by 30%? If it remains unchanged?

3.7 SHORT SALES

A short sale allows investors to profit from a decline in a security’s price. An investor bor-
rows a share of stock from a broker and sells it. Later, the short-seller must purchase a share
of the same stock in the market to replace the share that was borrowed. This is called cover-
ing the short position. Table 3.8 compares stock purchases to short sales.

The short-seller anticipates the stock price will fall, so that the share can be purchased
at a lower price than it initially sold for; the short-seller will then reap a profit. Short-sellers

Table 3.7 Illustration of Buying Stock on Margin

Change in End of Year Repayment of Investor’s
Stock Price Value of Shares Principal and Interest Rate of Return*
30% increase $26,000 $10,900 51%

No change 20,000 10,900 -9

30% decrease 14,000 10,900 —69

*Assuming the investor buys $20,000 worth of stock by borrowing $10,000 at an interest rate of 9% per year.
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Table 3.8 Cash Flows from Purchasing versus Short Selling Shares of Stock

Time Action Cash Flow

Purchase of Stock

0 Buy share — Initial price

1 Receive dividend, sell share Ending price + dividend
Profit = (Ending price + dividend) — Initial price

Short Sale of Stock

0 Borrow share; sell it + Initial price

1 Repay dividend and buy share — (Ending price + dividend)
to replace the share originally borrowed

Profit = Initial price — (Ending price + dividend)

Note: A negative cash flow implies a cash outflow.

must not only replace the shares but also pay the lender of the security any dividends paid
during the short sale.

In practice, the shares loaned out for a short sale are typically provided by the short-
seller’s brokerage firm, which holds a wide variety of securities in street name. The owner
of the shares will not even know that the shares have been lent to the short-seller. If the
owner wishes to sell the shares, the brokerage firm will simply borrow shares from another
investor. Therefore, the short sale may have an indefinite term. However, if the brokerage
firm cannot locate new shares to replace the ones sold, the short-seller will need to repay
the loan immediately by purchasing shares in the market and turning them over to the bro-
kerage firm to close out the loan.

Exchange rules permit short sales 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 other words, 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, therefore, cannot invest these funds to generate income.
However, large or institutional investors typically will receive some income from the pro-
ceeds of a short sale being held with the broker. In addition, short-sellers are required to
post margin (which is essentially collateral) with the broker to ensure that the trader can
cover any losses sustained should the stock price rise during the period of the short sale.’

Short Sales

To illustrate the mechanics of short selling, suppose that you are bearish (pessimistic) on
DotBomb stock and that its current market price is $100 per share. You tell your broker to
sell short 1,000 shares. The broker borrows 1,000 shares either from another customer’s ac-
count or from another broker.

The $100,000 cash proceeds from the short sale are credited to your account. Suppose
the broker has a 50% margin requirement on short sales. This means that you must have
other cash or securities in your account worth at least $50,000 that can serve as margin (that
is, collateral) on the short sale. Let us suppose that you have $50,000 in Treasury bills. Your
account with the broker after the short sale will then be:

5 We should note that although we have been describing a short sale of a stock, bonds also may be sold short.
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Assets Liabilities and Owner’s Equity

Cash $100,000 Short position in DotBomb stock $100,000
T-bills $50,000 (1,000 shares owed)
Equity $50,000

Your initial percentage margin is the ratio of the equity in the account, $50,000, to the cur-
rent value of the shares you have borrowed and eventually must return, $100,000:

Equity _$50,000
Value of stock owed ~ $100,000

Percentage margin = .50

Suppose you are right, and DotBomb stock falls to $70 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. Be-
cause your account was credited for $100,000 when the shares were borrowed and sold,
your profit is $30,000: The profit equals the decline in the share price times the number of
shares sold short. On the other hand, if the price of DotBomb stock goes up while you are
short, you lose money and may get a margin call from your broker.

Like investors who purchase stock on margin, a short-seller must be concerned about
margin calls. If the stock price rises, the margin in the account will fall; if margin falls to
the maintenance level, the short-seller will receive a margin call.®

Margin Calls on Short Positions

Suppose that the broker has a maintenance margin of 30% on short sales. This means that
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 DotBomb stock go up before you get a margin call?

Let P be the price of DotBomb stock. Then the value of the shares you must return is
1,000P, and the equity in your account is $150,000 — 1,000P. Your short position margin
ratio is therefore ($150,000 — 1,000P)/1,000P. The critical value of P is thus

Equity ~$150,000 — 1,000P
Value of shares owed 1,000P -

which implies that P = $115.38 per share. If DotBomb stock should rise above $115.38 per
share, you will get a margin call, and you will either have to put up additional cash or cover
your short position.

You can see now why stop-buy orders often accompany short sales. Imagine that you
short sell DotBomb when it is selling at $100 per share. If the share price falls, you will
profit from the short sale. On the other hand, if the share price rises, let’s say to $130, you
will lose $30 per share. But suppose that when you initiate the short sale, you also enter a
stop-buy order at $120. The stop-buy will be executed if the share price surpasses $120,
thereby limiting your losses to $20 per share. (If the stock price drops, the stop-buy will

¢ Notice that when buying on margin, you borrow a given number of dollars from your broker, so the amount of the loan is inde-
pendent of the share price. In contrast, when short selling you borrow a given number of shares, which must be returned. There-
fore, when the price of the shares changes, the value of the loan also changes.
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SHORT SALE

This Excel spreadsheet model was built using the text example for DotBomb. The model allows

you to analyze the effects of returns, margin calls, and different levels of initial and maintenance

margins. The model also includes a sensitivity analysis for ending stock price and return on

investment.

You can learn more about this spreadsheet model using the interactive version available at
our Online Learning Center at www.mhhe.com/bkm.
A B C D E

1
2 Action or Formula Ending Return on
3 for Column B St Price Investment
4 [Initial Investment $50,000.00 Enter data 58.33%
5 |Initial Stock Price $100.00 Enter data $170.00 -133.33%
6 _[Number of Shares Sold Short 1,000 (B4/B9)/B5 160.00 -116.67%
7 _|Ending Stock Price $70.00 Enter data 150.00 -100.00%
8 [Cash Dividends Per Share $0.00 Enter data 140.00 -83.33%
9 [Initial Margin Percentage 50.00% Enter data 130.00 -66.67%
10 |Maintenance Margin Percentage 30.00% Enter data 120.00 -50.00%
11 110.00 -33.33%
12_|Return on Short Sale 100.00 -16.67%
13 | Capital Gain on Stock $30,000.00 B6*(B5-B7) 90.00 0.00%
14 |Dividends Paid $0.00 B8*B6 80.00 16.67%
15 |Net Income $30,000.00 B13-B14 70.00 33.33%
16 |Initial Investment $50,000.00 B4 60.00 50.00%
17 _|Return on Investment 60.00% B15/B16 50.00 66.67%
18 40.00 83.33%
19 |Margin Positions 30.00 100.00%
20 [Margin Based on Ending Price 114.29%| (B4+(B5*B6)-B14-(B6*B7))/(B6*B7) 20.00 116.67%
21 10.00
22 |Price for Margin Call $115.38 (B4+(B5*B6)-B14)/(B6*(1+B10))
23 LEGEND:
24 Enter data
25 Value calculated

never be executed.) The stop-buy order thus provides protection to the short-seller if the
share price moves up.

CONCEPT If the short position maintenance margin in Example 3.4 were 40%, how far
CHECKI= could the stock price rise before the investor would get a margin call?
QUESTION 5

3.8 REGULATION OF SECURITIES MARKETS

Government Regulation Trading in securities markets in the United States is regulated under a
myriad of laws. The two major laws are the Securities Act of 1933 and the

Securities Exchange Act of 1934. The 1933 act requires full disclosure of relevant in-

formation relating to the issue of new securities. This is the act that requires registration
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of new securities and the issuance of a prospectus that details the financial prospects of
the firm. SEC approval of a prospectus or financial report does not mean that it views the
security as a good investment. The SEC cares only that the relevant facts are disclosed;
investors make their own evaluations of the security’s value.

The 1934 act established the Securities and Exchange Commission to administer the
provisions of the 1933 act. It also extended the disclosure principle of the 1933 act by re-
quiring firms with issued securities on secondary exchanges to periodically disclose rele-
vant financial information.

The 1934 act also empowered the SEC to register and regulate securities exchanges,
OTC trading, brokers, and dealers. The act thus established the SEC as the administrative
agency responsible for broad oversight of the securities markets. The SEC, however, shares
oversight with other regulatory agencies. For example, the Commodity Futures Trading
Commission (CFTC) regulates trading in futures markets, whereas the Federal Reserve has
broad responsibility for the health of the U.S. financial system. In this role the Fed sets
margin requirements on stocks and stock options and regulates bank lending to securities
markets participants.

The Securities Investor Protection Act of 1970 established the Securities Investor Pro-
tection Corporation (SIPC) to protect investors from losses if their brokerage firms fail.
Just as the Federal Deposit Insurance Corporation provides federal protection to depositors
against bank failure, the SIPC ensures that investors will receive securities held for their ac-
count in street name by the failed brokerage firm up to a limit of $500,000 per customer.
The SIPC is financed by levying an “insurance premium” on its participating, 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. The laws pro-
viding for state regulation of securities are known generally as blue sky laws, because they
attempt to prevent the false promotion and sale of securities representing nothing more than
blue sky. State laws to outlaw fraud in security sales were instituted before the Securities
Act of 1933. Varying state laws were somewhat unified when many states adopted portions
of the Uniform Securities Act, which was proposed in 1956.

Regulatory Responses The scandals of 2000-2002 centered largely on three broad practices: allo-
to Recent Scandals cations of shares in IPOs, tainted securities research and recommendations

put out to the public, and, probably most important, misleading financial
statements and accounting practices. The regulatory response to these issues is still nascent,
but some initiatives have been put in place. Many of these are contained in the Sarbanes-
Oxley Act passed by Congress in 2001. Among the key provisions of the act are:

* Creation of a Public Company Accounting Oversight Board to oversee the
auditing of public companies.

* Rules requiring independent financial experts to serve on audit committees
of a firm’s board of directors. Currently, however, the precise definitions of
“independent” and “financial expert” for the purposes of the act are unclear. For
example, is a large shareholder independent? Would Warren Buffett—who is not
an accountant—be considered a financial expert? The SEC will be charged with
working out these fine points.

e CEOs and CFOs must now personally certify that their firms’ financial reports,
“fairly represent, in all material respects, the operations and financial condition
of the company” and are subject to personal penalties if those reports turn out
to be misleading. Following the letter of GAAP rules may still be necessary,
but it is no longer sufficient accounting practice.
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* Auditors may no longer provide several other services to their clients. This is
intended to prevent potential profits on consulting work from influencing the quality
of their audit.

The NYSE and Nasdaq also have weighed in with proposals to improve corporate
governance and reduce incentives for false dealing. They have called for all listed com-
panies to:

* Require that the board of directors comprise independent directors. (Again,
however, defining “independent” may be problematic.)

* Hold regular meetings of directors in which company management is not present
(and therefore cannot impede or influence the discussion).

e Require that all members of the compensation, nominating, and audit committees
be independent directors and that the head of the audit committee have financial
expertise. Stock-option plans for executive compensation must be approved by
shareholders.

The SEC’s Regulation FD (for Fair Disclosure), introduced in 2000, prohibits firms
from divulging material information to one outside group (e.g., stock analysts) before mak-
ing it available to the entire market. In addition, to settle charges brought by New York At-
torney General Eliot Spitzer concerning their publication of biased stock research as a quid
pro quo for IPO allocations and investment banking contracts, major investment banks
(Citigroup; CSFB; Morgan Stanley; Goldman, Sachs; and Merrill Lynch) agreed in late
2002 to pay $900 million in penalties, contribute over $450 million to finance independent
stock research, and provide $85 million to fund investor education programs. The agree-
ment also lays out guidelines designed to fence off stock research from the investment
banking side of the firm. For example, the firms have agreed to remove the link between
analyst compensation and the amount of investment banking business they bring into the
firm and to bar analysts from participating in IPO road shows. The accord also limits “spin-
ning,” the practice of awarding IPO allocations to corporate executives who can reward un-
derwriters with future investment banking business.

To date, there has been little talk of new legislation governing initial public offerings.

E-INVESTMENTS
The Securities

and Exchange
Commission

The Securities and Exchange Commission (www.sec.gov) serves several important functions
for U.S. equity markets. At the home page, link to About the SEC and What We Do. What is
the mission of the SEC and what activities are undertaken to achieve this mission? What laws
does the SEC enforce?

Self—Regulation and Much of the securities industry relies on self-regulation. The SEC delegates
Circuit Breakers to secondary exchanges much of the responsibility for day-to-day oversight

of trading. Similarly, the National Association of Securities Dealers oversees
trading of OTC securities. The Association for Investment Management and Research’s
Code of Ethics and Professional Conduct sets out principles that govern the behavior of
members with the Chartered Financial Analyst designation, commonly referred to as CFAs.
The nearby box presents a brief outline of those principles.
The market collapse of 1987 prompted several suggestions for regulatory change.
Among these was a call for “circuit breakers” to slow or stop trading during periods of ex-
treme volatility. Some of the current circuit breakers are as follows:
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EXCERPTS FROM AIMR

STANDARDS OF PROFESSIONAL CONDUCT

Standard I: Fundamental Responsibilities ¢ Interactions with Clients and Prospects. Members
Members shall maintain knowledge of and comply with all must place their clients’ interests before their own.
applicable laws, rules, and regulations including AIMR’s o Portfolio Investment Recommendations. Members
Code of Ethics and Standards of Professional Conduct. shall make a reasonable inquiry into a client’s

financial situation, investment experience, and
investment objectives prior to making appropriate
investment recommendations. . . .

Standard II: Responsibilities to the Profession
* Professional Misconduct. Members shall not engage
in any professional conduct involving dishonesty,
fraud, deceit, or misrepresentation. * Priority of Transactions. Transactions for clients and
employers shall have priority over transactions for the

¢ Prohibition against Plagiarism.
benefit of a member.

Standard III: Responsibilities to the Employer
¢ Obligation to Inform Employer of Code and
Standards. Members shall inform their employer that

D) EY0 @l (o GamTRY Wi nEEs CED A investments, that reasonably could be expected to
Standards. . . Y o
impair the members’ ability to make objective
 Disclosure of Additional Compensation recommendations.
Arrangements. Members shall disclose to their
employer all benefits that they receive in addition to
compensation from that employer.

¢ Disclosure of Conflicts to Clients and Prospects.
Members shall disclose to their clients and prospects
all matters, including ownership of securities or other

Standard V: Responsibilities to the Public
¢ Prohibition against Use of Material Nonpublic [Inside]
Information. Members who possess material
Standard IV: nonpublic information related to the value of a
Responsibilities to Clients and Prospects security shall not trade in that security.
¢ Investment Process and Research Reports.
Members shall exercise diligence and thoroughness
in making investment recommendations . . .
distinguish between facts and opinions in research
reports . . . and use reasonable care to maintain
objectivity.

¢ Performance Presentation. Members shall not make
any statements that misrepresent the investment
performance that they have accomplished or can
reasonably be expected to achieve.

Source: Abridged from The Standards of Professional Conduct of the Association for Investment Management and Research.

e Trading halts. If the Dow Jones Industrial Average falls by 10%, trading will be
halted for 1 hour if the drop occurs before 2:00 p.Mm. (Eastern Standard Time), for
5 hour if the drop occurs between 2:00 and 2:30, but not at all if the drop occurs
after 2:30. If the Dow falls by 20%, trading will be halted for 2 hours if the drop
occurs before 1:00 p.M., for 1 hour if the drop occurs between 1:00 and 2:00, and for
the rest of the day if the drop occurs after 2:00. A 30% drop in the Dow would close
the market for the rest of the day, regardless of the time.

* Collars. When the Dow moves about 2 percentage points’ in either direction from
the previous day’s close, Rule 80A of the NYSE requires that index arbitrage orders
pass a “tick test.” In a falling market, sell orders may be executed only at a plus tick
or zero-plus tick, meaning that the trade may be done at a higher price than the last
trade (a plus tick) or at the last price if the last recorded change in the stock price is
positive (a zero-plus tick). The rule remains in effect for the rest of the day unless
the Dow returns to within 1% of the previous day’s close.

7 The exact threshold is computed as 2% of the average closing value of the Dow Jones Industrial Average for the last month of
the previous quarter, rounded down to the nearest 10 points.
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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 ex-
cessive price swings. For example, even if a trader is unaware of any specific adverse eco-
nomic news, if she sees the market plummeting, she will suspect that there might be a good
reason for the price drop and will become unwilling to buy shares. In fact, the trader 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.

Insider Trading One of the important restrictions on trading involves insider trading. It is il-

legal 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. The difficulty is that the definition of insiders can be ambigu-
ous. Although 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. However, the sup-
plier 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 does not necessar-
ily qualify as an insider. These ambiguities plague security analysts, whose job is to un-
cover as much information as possible concerning the firm’s expected prospects. The
distinction between legal private information and illegal inside information can be fuzzy.

An important Supreme Court decision in 1997, however, came down on the side of an
expansive view of what constitutes illegal insider trading. The decision upheld the so-
called misappropriation theory of insider trading, which holds that traders may not trade on
nonpublic information even if they are not company insiders.

The SEC requires officers, directors, and major stockholders of all publicly held firms
to report all of their 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.

Do insiders exploit their knowledge? The answer seems to be, to a limited degree, yes.
Two forms of evidence support this conclusion. First, there is abundant evidence of “leak-
age” of useful information to some traders before any public announcement of that infor-
mation. For example, share prices of firms announcing dividend increases (which the
market interprets as good news concerning 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.’ At
the same time, share prices still rise substantially on the day of the public release of good
news, indicating that insiders, or their associates, have not fully bid up the price of the stock
to the level commensurate with that news.

8 See, for example, J. Aharony and 1. Swary, “Quarterly Dividend and Earnings Announcement and Stockholders’ Return: An Em-
pirical Analysis,” Journal of Finance 35 (March 1980).

9 See, for example, George Foster, Chris Olsen, and Terry Shevlin, “Earnings Releases, Anomalies, and the Behavior of Security
Returns,” The Accounting Review, October 1984.
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The second sort of evidence on insider trading is based on 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, Jaffe'® examined the ab-
normal return on stock 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 stocks had an abnormal return in the following 8 months of about 5%. When
insider sellers exceeded inside buyers, however, the stock tended to perform poorly.

SUMMARY 1. Firms issue securities to raise the capital necessary to finance their investments. In-
vestment bankers market these securities to the public on the primary market. Invest-
ment 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 pub-
lic, the firm must publish an SEC-approved prospectus that provides information on
the firm’s prospects.

2. Issued securities are traded on the secondary market, that is, on organized stock ex-
changes, the over-the-counter market, or, 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 has fairly strict listing requirements. Regional ex-
changes provide listing opportunities for local firms that do not meet the requirements
of the national exchanges.

3. Trading of common stocks in exchanges takes place through specialists. Specialists act
to maintain an orderly market in the shares of one or more firms, maintaining “books”
of limit-buy and limit-sell orders and matching trades at mutually acceptable prices.
Specialists also will accept market orders by selling from or buying for their own in-
ventory of stocks.

4. The over-the-counter market is not a formal exchange but an informal network of bro-
kers and dealers who negotiate sales of securities. The Nasdaq system provides online
computer quotes offered by dealers in the stock. When an individual wishes to pur-
chase or sell a share, the broker can search the listing of offered bid and asked prices,
contact the dealer who has the best quote, and execute the trade.

5. Block transactions account for about half of trading volume. These trades often are too
large to be handled readily by specialists, and thus block houses have developed that
specialize in these transactions, identifying potential trading partners for their clients.

6. Buying on margin means borrowing money from a broker to buy more securities. By
buying securities on 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.
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7. 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 kept in es-
crow by the broker, and the broker usually requires that the short-seller deposit addi-
tional cash or securities to serve as margin (collateral) for the short sale.

8. 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

10 Jeffrey F. Jaffe, “Special Information and Insider Trading,” Journal of Business 47 (July 1974).
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full disclosure of relevant information concerning the securities in question. Insider
trading rules also prohibit traders from attempting to profit from inside information.

9. In addition to providing the basic services of executing buy and sell orders, holding se-
curities 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.

10. Total trading costs consist of commissions, the dealer’s bid—asked spread, and price

concessions.

KEY TERMS primary market Nasdaq block transactions
secondary market bid price program trades
initial public offerings asked price bid-asked spread
underwriters third market margin
prospectus fourth market short sale
private placement electronic communication inside information
stock exchanges network (ECN)
over-the-counter market specialist

WEBSITES www2.standardandpoors.com

This site provides information about Standard & Poor’s Global Indexes.

www.investorlinks.com
Under the Exchanges links, look at the number and variety of market exchanges.

Review the “listing” requirements at each of these major markets:

WWWw.nyse.com
The New York Stock Exchange

www.nasdaq.com
Nasdaq
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www.amex.com
American Stock Exchange

The following sites contain information about initial public offerings:

WWW.1po.com
IPO.com provides information on IPOs, secondary offerings, and venture capital market
current events.
(continued)
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www.unlockdates.com
Unlockdates.com provides information about when “insiders” can first trade shares after
a public offering.

moneycentral.msn.com/investor/market/ipomain.asp
Money Central has an excellent IPO site.

www.123jump.com
See the 123jump.com IPO Center.

The following are financial market regulators:

WWW.SEC.gov
The Securities and Exchange Commission

www.cftc.gov/cftc/cftchome.htm
The Commodity Futures Trading Commission

www.federalreserve.gov
The Federal Reserve Board of Governors

WWW.sipc.org
The Securities Investor Protection Corporation

www.nasdr.com/state_regulators.asp
State securities regulators

1. FBN, Inc., has just sold 100,000 shares in an initial public offering. The under-
writer’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 that you sell short 100 shares of IBX, now selling at $70 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 $78?

3. Dée Trader opens a brokerage account and purchases 300 shares of Internet Dreams
at $40 per share. She borrows $4,000 from her broker to help pay for the purchase.
The interest rate on the loan is 8%.
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10.

11.

a. What is the margin in Dée’s account when she first purchases the stock?

b. If the price falls to $30 per share by the end of the year, what is the remaining
margin in her account? If the maintenance margin requirement is 30%, will she
receive a margin call?

c. What is the rate of return on her investment?

. Old Economy Traders opened an account to short sell 1,000 shares of Internet

Dreams from the previous problem. The initial margin requirement was 50%. (The

margin account pays no interest.) A year later, the price of Internet Dreams has risen

from $40 to $50, and the stock has paid a dividend of $2 per share.

a. What is the remaining margin in the account?

b. If the maintenance margin requirement is 30%, will Old Economy receive a mar-
gin call?

c. What is the rate of return on the investment?

. An expiring put will be exercised and the stock will be sold if the stock price is be-

low 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.

Compare call options and stop-buy orders.
Here is some price information on Marriott:

Bid Asked

Marriott $37.80 $38.10

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?

. Do you think it is possible to replace market-making specialists by a fully auto-

mated computerized trade-matching system?

Consider the following limit-order book of a specialist. The last trade in the stock
took place at a price of $50.

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 desire to increase or decrease your inven-
tory of this stock?

What purpose does the Designated Order Turnaround system (SuperDot) serve on
the New York Stock Exchange?

Who sets the bid and asked price for a stock traded over the counter? Would you ex-
pect the spread to be higher on actively or inactively traded stocks?
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12. Consider the following data concerning the NYSE:

Average Daily Trading Volume Annual High Price of an

Year (Thousands of Shares) Exchange Membership
1991 178,917 $ 440,000
1992 202,266 600,000
1993 264,519 775,000
1994 291,351 830,000
1995 346,101 1,050,000
1996 411,953 1,450,000

What do you conclude about the short-run relationship between trading activity and
the value of a seat?

13. Suppose that Intel currently is selling at $40 per share. You buy 500 shares, using
$15,000 of your own money and borrowing the remainder of the purchase price
from your broker. The rate on the margin loan is 8%.

a. What is the percentage increase in the net worth of your brokerage account if the
price of Intel immediately changes to (i) $44; (ii) $40; (iii) $36? What is the rela-
tionship between your percentage gain or loss and the percentage change in the
price of Intel?

b. If the maintenance margin is 25%, how low can Intel’s price fall before you get
a margin call?

¢. How would your answer to (b) change if you had financed the initial purchase
with only $10,000 of your own money?

d. What is the rate of return on your margined position (assuming again that you
invest $15,000 of your own money) if Intel is selling after 1 year at (i) $44;
(ii) $40; (iii) $36? What is the relationship between your percentage return and
the percentage change in the price of Intel? Assume that Intel pays no dividends.

e. Continue to assume that a year has passed. How low can Intel’s price fall before
you get a margin call?

14. Suppose that you sell short 500 shares of Intel, currently selling for $40 per share,
and give your broker $15,000 to establish your margin account.
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a. If you earn no interest on the funds in your margin account, what will be your
rate of return after 1 year if Intel stock is selling at (i) $44; (ii) $40; (iii) $36?
Assume that Intel pays no dividends.

b. If the maintenance margin is 25%, how high can Intel’s price rise before you get
a margin call?

c. Redo parts (a) and (b), now assuming that Intel’s dividend (paid at year end) is
$1 per share. Prices in (@) should be interpreted as ex dividend, that is, prices just
after the dividend is paid.

15. Here is some price information on Fincorp stock. Suppose first that Fincorp trades
in a dealer market.

Bid Asked

$55.25 $55.50

a. Suppose you have submitted an order to your broker to buy at market. At what
price will your trade be executed?




&
=4
S

=

S

<

Q
<
=

.

2

=

>
b5

5
2

104

Bodie-Kane-Marcus:

1. Introduction 3. How Securities are © The McGraw-Hill

Investments, Sixth Edition Traded Companies, 2004

CFA0)
\P_R/OBLEMS

PART I Introduction

b. Suppose you have submitted an order to sell at market. At what price will your
trade be executed?

c. Suppose an investor has submitted a limit order to sell at $55.38. What will
happen?

d. Suppose another investor has submitted a limit order to buy at $55.38. What will
happen?

16. Now reconsider the previous problem assuming that Fincorp sells in an exchange
market like the NYSE.

a. Is there any chance for price improvement in the market orders considered in
parts (a) and (b)?
b. Is there any chance of an immediate trade at $55.38 for the limit-buy order in
part (d)?
17. You are bullish on Telecom stock. The current market price is $25 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 Telecom stock goes up by 10%
during the next year? (Ignore any expected dividend.)
b. How far does the price of Telecom stock have to fall for you to get a margin call
if the maintenance margin is 30%?
18. You’ve borrowed $20,000 on margin to buy shares in Disney, which is now selling
at $40 per share. Your account starts at the initial margin requirement of 50%. The
maintenance margin is 35%. Two days later, the stock price falls to $35 per share.

a. Will you receive a margin call?
b. How low can the price of Disney shares fall before you receive a margin call?

19. You are bearish on Telecom stock and decide to sell short 100 shares at the current
market price of $25 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 main-
tenance margin is 30% of the value of the short position?

20. On January 1, you sold short one round lot (i.e., 100 shares) of Zenith stock at
$14 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 $9 per share. You paid
50 cents per share in commissions for each transaction. What is the value of your
account on April 1?

21. 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 6 months from now.

b. Investing an equivalent amount of 6-month at-the-money call options (calls with
strike price equal to the stock price) on IBM stock now and selling them
6 months from now.

The following questions are from past CFA examinations:

22. 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. $54.90.

d. Cannot tell from the information given.
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CF’A\ 23. You wish to sell short 100 shares of XYZ Corporation stock. If the last two trans-
PR%BLEMS actions were at $34.10 followed by $34.15, you only can sell short on the next trans-
\-/ action at a price of

a. $34.10 or higher.
b. $34.15 or higher.
c. $34.15 or lower.
d. $34.10 or lower.

’—\ 24. Specialists on the New York Stock Exchange do all of the following except
CFAe )
\p_R/OBLEMs 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.

AN DARD Go to www.mhhe.com/business/finance/edumarketinsight. Select a company from
APOORS

the Population and from the Company Research Page, link to the EDGAR materials
from the menu at the left of the page. What SEC reports are required of public compa-
nies? (Check the Archives for prior reports filed by your company.) Briefly explain the
role of each in achieving the mission of the SEC.

E-INVESTMENTS Go to the website for Nasdaq at www.nasdag.com. When you enter the site, a dialog box
Short Sales appears that allows you to get quotes for up to 10 stocks. Request quotes for the following
companies as identified by their ticker: Noble Drilling (NE), Diamond Offshore (DO), and Hali-
burton (HAL). Once you have entered the tickers for each company, click the item called /Info
Quotes that appears directly below the dialog box for quotes.

On which market or exchange do these stocks trade? Identify the high and low based on
the current day’s trading.

Below each of the info quotes another dialog box is present. Click the item labeled Funda-
mentals for the first stock. Some basic information on the company will appear along with an
additional submenu. One of the items is labeled Short Interest. When you select that item a
12-month history of short interest will appear. You will need to complete the above process for
each of the stocks.

Describe the trend, if any exists, for short sales over the last year. What is meant by the
term “Days to Cover” that appears on the history for each company? Which of the companies
has the largest relative number of shares that have been sold short?
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1. Limited-time shelf registration was introduced because of its favorable trade-off of
saving issue costs against mandated disclosure. Allowing unlimited-time shelf regis-
SOLUTIONS tration would circumvent blue sky laws that ensure proper disclosure.

TO CONCEPT 2. The advent of negotiated commissions reduced the prices that brokers charged to ex-
CHECKS ecute trades on the NYSE. This reduced the profitability of a seat on the exchange,
which in turn resulted in the lower seat prices in 1975 that is evident in Table 3.1.
Eventually, however, trading volume increased dramatically, which more than made
up for lower commissions per trade, and the value of a seat on the exchange rapidly
increased after 1975.
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100P — $4,000 _
100P '
100P — $4,000 = 40P
60P = $4,000

P = $66.67 per share

SOLUTIONS
TO CONCEPT
CHECKS Year-End Year-End
(Concluded) Change in Price Value of Shares
30% 19,500
No change 15,000
—30 10,500

$150,000 — 1,000P
1,000P -
$150,000 — 1,000P = 400P
1,400P = $150,000
P = $107.14 per share

4. The investor will purchase 150 shares, with a rate of return as follows:

Repayment
of Principal Investor’s
and Interest Rate of Return
$5,450 40.5%
5,450 —4.5
5,450 —49.5
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MUTUAL FUNDS AND OTHER
INVESTMENT COMPANIES

The previous chapter introduced you to the mechanics of trading securities
and the structure of the markets in which securities trade. Commonly,
however, individual investors do not trade securities directly for their

own accounts. Instead, they direct their funds to investment companies that
purchase securities on their behalf. The most important of these financial
intermediaries are open-end investment companies, more commonly known
as mutual funds, to which we

devote most of this chapter.

We also touch briefly on other

types of investment companies

such as unit investment trusts

and closed-end funds. We begin

the chapter by describing and

comparing the various types

of investment companies

available to investors. We then

examine the functions of

mutual funds, their investment

styles and policies, and the

costs of investing in these .

funds. Next we take a first look | S k a n d R E}t u r .
at the investment performance | 1 o

of these funds. We consider the impact of expenses and turnover on net

performance and examine the extent to which performance is consistent

from one period to the next. In other words, will the mutual funds that were

the best past performers be the best future performers? Finally, we discuss

sources of information on mutual funds, and we consider in detail the

information provided in the most comprehensive guide, Morningstar’s

Mutual Fund Sourcebook.

107




Bodie-Kane-Marcus: 1. Introduction 4. Mutual Funds and Other © The McGraw-Hill ‘ @
Investments, Sixth Edition Investment Companies Companies, 2004

108 PART I Introduction

4.1 INVESTMENT COMPANIES

Investment companies are financial intermediaries that collect funds from individual in-
vestors and invest those funds in a potentially wide range of securities or other assets. Pool-
ing of assets is the key idea behind investment companies. Each investor has a claim to the
portfolio established by the investment company in proportion to the amount invested.
These companies thus provide a mechanism for small investors to “team up” to obtain the
benefits of large-scale investing.

Investment companies perform several important functions for their investors:

1. Record keeping and administration. Investment companies issue periodic status
reports, keeping track of capital gains distributions, dividends, investments, and
redemptions, and they may reinvest dividend and interest income for shareholders.

2. Diversification and divisibility. By pooling their money, investment companies
enable investors to hold fractional shares of many different securities. They can act
as large investors even if any individual shareholder cannot.

3. Professional management. Many, but not all, investment companies have full-time
staffs of security analysts and portfolio managers who attempt to achieve superior
investment results for their investors.

4. Lower transaction costs. Because they trade large blocks of securities, investment
companies can achieve substantial savings on brokerage fees and commissions.

While all investment companies pool assets of individual investors, they also need to di-
vide claims to those assets among those investors. Investors buy shares in investment com-
panies, and ownership is proportional to the number of shares purchased. The value of each
share is called the net asset value, or NAV. Net asset value equals assets minus liabilities
expressed on a per-share basis:

Market value of assets minus liabilities
Shares outstanding

Net asset value =

EXAMPLE 4.1 Net Asset Value

Consider a mutual fund that manages a portfolio of securities worth $120 million. Suppose
the fund owes $4 million to its investment advisers and owes another $1 million for rent,
wages due, and miscellaneous expenses. The fund has 5 million shareholders. Then

$120 million — $5 million

Net asset value = 5 million shares = $23 per share

Consider these data from the October 31, 2002, balance sheet of the Total
International Stock Index Fund sponsored by the Vanguard Group. What was

CONCEPT the net asset value of the portfolio?
CHECKI=

QUESTION 1 Assets: $2,885.9 million
Liabilities: 2.3 million
Shares: 370.4 million
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4.2 TYPES OF INVESTMENT COMPANIES

In the United States, investment companies are classified by the Investment Company Act
of 1940 as either unit investment trusts or managed investment companies. The portfolios
of unit investment trusts are essentially fixed and thus are called “unmanaged.” In contrast,
managed companies are so named because securities in their investment portfolios contin-
ually are bought and sold: The portfolios are managed. Managed companies are further
classified as either closed-end or open-end. Open-end companies are what we commonly
call mutual funds.

Unit Investment Trusts Unit investment trusts are pools of money invested in a portfolio that is

fixed for the life of the fund. To form a unit investment trust, a sponsor, typ-
ically a brokerage firm, buys a portfolio of securities which are deposited into a trust. It
then sells to the public shares, or “units,” in the trust, called redeemable trust certificates.
All income and payments of principal from the portfolio are paid out by the fund’s trustees
(a bank or trust company) to the shareholders.

There is little active management of a unit investment trust because once established,
the portfolio composition is fixed; hence these trusts are referred to as unmanaged. Trusts
tend to invest in relatively uniform types of assets; for example, one trust may invest in mu-
nicipal bonds, another in corporate bonds. The uniformity of the portfolio is consistent with
the lack of active management. The trusts provide investors a vehicle to purchase a pool of
one particular type of asset, which can be included in an overall portfolio as desired. The
lack of active management of the portfolio implies that management fees can be lower than
those of managed funds.

Sponsors of unit investment trusts earn their profit by selling shares in the trust at a pre-
mium to the cost of acquiring the underlying assets. For example, a trust that has purchased
$5 million of assets may sell 5,000 shares to the public at a price of $1,030 per share, which
(assuming the trust has no liabilities) represents a 3% premium over the net asset value of
the securities held by the trust. The 3% premium is the trustee’s fee for establishing the
trust.

Investors who wish to liquidate their holdings of a unit investment trust may sell the
shares back to the trustee for net asset value. The trustees can either sell enough securities
from the asset portfolio to obtain the cash necessary to pay the investor, or they may instead
sell the shares to a new investor (again at a slight premium to net asset value).

Managed Investment There are two types of managed companies: closed-end and open-end. In

Companies both cases, the fund’s board of directors, which is elected by shareholders,

hires a management company to manage the portfolio for an annual fee that
typically ranges from .2% to 1.5% of assets. In many cases the management company is the
firm that organized the fund. For example, Fidelity Management and Research Corporation
sponsors many Fidelity mutual funds and is responsible for managing the portfolios. It as-
sesses a management fee on each Fidelity fund. In other cases, a mutual fund will hire an
outside portfolio manager. For example, Vanguard has hired Wellington Management as
the investment adviser for its Wellington Fund. Most management companies have con-
tracts to manage several funds.

Open-end funds stand ready to redeem or issue shares at their net asset value (although
both purchases and redemptions may involve sales charges). When investors in open-end
funds wish to “cash out” their shares, they sell them back to the fund at NAV. In contrast,
closed-end funds do not redeem or issue shares. Investors in closed-end funds who wish
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to cash out must sell their shares to other investors. Shares of closed-end funds are traded
on organized exchanges and can be purchased through brokers just like other common
stock; their prices therefore can differ from NAV.

Figure 4.1 is a listing of closed-end funds from The Wall Street Journal. The first col-
umn after the name of the fund indicates the exchange on which the shares trade (A: Amex;
C: Chicago; N: NYSE; O: Nasdagq; T: Toronto; z: does not trade on an exchange). The next
four columns give the fund’s most recent net asset value, the closing share price, the change
in the closing price from the previous day, and trading volume in round lots of 100 shares.
The premium or discount is the percentage difference between price and NAV: (Price —
NAV)/NAV. Notice that there are more funds selling at discounts to NAV (indicated by neg-
ative differences) than premiums. Finally, the annual dividend and 52-week return based on
the percentage change in share price plus dividend income is presented in the last column.

The common divergence of price from net asset value, often by wide margins, is a puz-
zle that has yet to be fully explained. To see why this is a puzzle, consider a closed-end
fund that is selling at a discount from net asset value. If the fund were to sell all the assets
in the portfolio, it would realize proceeds equal to net asset value. The difference between
the market price of the fund and the fund’s NAV would represent the per-share increase in
the wealth of the fund’s investors. Despite this apparent profit opportunity, sizable dis-
counts seem to persist for long periods of time.

Interestingly, while many closed-end funds sell at a discount from net asset value, the
prices of these funds when originally issued are often above NAV. This is a further puzzle,
as it is hard to explain why investors would purchase these newly issued funds at a pre-
mium to NAV when the shares tend to fall to a discount shortly after issue.

Many investors consider closed-end funds selling at a discount to NAV to be a bargain.
Even if the market price never rises to the level of NAYV, the dividend yield on an in-
vestment in the fund at this price would exceed the dividend yield on the same securities
held outside the fund. To see this, imagine a fund with an NAV of $10 per share holding a

CLOSED-END FUNDS
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portfolio that pays an annual dividend of $1 per share; that is, the dividend yield to in-
vestors that hold this portfolio directly is 10%. Now suppose that the market price of a
share of this closed-end fund is $9. If management pays out dividends received from the
shares as they come in, then the dividend yield to those that hold the same portfolio through
the closed-end fund will be $1/$9, or 11.1%.

Variations on closed-end funds are interval closed-end funds and discretionary closed-
end funds. Interval closed-end funds may purchase from 5% to 25% of outstanding shares
from investors at intervals of 3, 6, or 12 months. Discretionary closed-end funds may pur-
chase any or all outstanding shares from investors, but no more frequently than once every
2 years. The repurchase of shares for either of these funds takes place at net asset value plus
a repurchase fee that may not exceed 2%.

In contrast to closed-end funds, the price of open-end funds cannot fall below NAV, be-
cause these funds stand ready to redeem shares at NAV. The offering price will exceed
NAV, however, if the fund carries a load. A load is, in effect, a sales charge, which is paid
to the seller. Load funds are sold by securities brokers and directly by mutual fund groups.

Unlike closed-end funds, open-end mutual funds do not trade on organized exchanges.
Instead, investors simply buy shares from and liquidate through the investment company at
net asset value. Thus the number of outstanding shares of these funds changes daily.

Other Investment There are intermediaries not formally organized or regulated as investment
Organizations companies that nevertheless serve functions similar to investment com-

panies. Three of the more important are commingled funds, real estate in-
vestment trusts, and hedge funds.

Commingled Funds. Commingled funds are partnerships of investors that pool their
funds. The management firm that organizes the partnership, for example, a bank or insur-
ance company, manages the funds for a fee. Typical partners in a commingled fund might
be trust or retirement accounts which have portfolios that are much larger than those of
most individual investors but are still too small to warrant managing on a separate basis.

Commingled funds are similar in form to open-end mutual funds. Instead of shares,
though, the fund offers units, which are bought and sold at net asset value. A bank or in-
surance company may offer an array of different commingled funds from which trust or
retirement accounts can choose. Examples are a money market fund, a bond fund, and a
common stock fund.

Real Estate Investment Trusts (REITs). A REIT is similar to a closed-end fund.
REITs invest in real estate or loans secured by real estate. Besides issuing shares, they raise
capital by borrowing from banks and issuing bonds or mortgages. Most of them are highly
leveraged, with a typical debt ratio of 70%.

There are two principal kinds of REITs. Equity trusts invest in real estate directly,
whereas mortgage trusts invest primarily in mortgage and construction loans. REITs gen-
erally 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 dis-
tributed to shareholders. For shareholders, however, the dividends are taxable as personal
income.

Hedge Funds. Like mutual funds, hedge funds are vehicles that allow private investors
to pool assets to be invested by a fund manager. However, hedge funds are not registered
as mutual funds and are not subject to SEC regulation. They typically are open only to
wealthy or institutional investors. As hedge funds are only lightly regulated, their managers
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can pursue investment strategies that are not open to mutual fund managers, including for
example, heavy use of derivatives, short sales, and leverage.

Hedge funds typically attempt to exploit temporary misalignments in security valua-
tions. For example, if the yield on mortgage-backed securities seems abnormally high com-
pared to that on Treasury bonds, the hedge fund would buy mortgage-backed and short sell
Treasury securities. Notice that the fund is not betting on broad movement in the entire
bond market; it buys one type of bond and sells another. By taking a long mortgage/short
Treasury position, the fund “hedges” its interest rate exposure, while making a bet on the
relative valuation across the two sectors. The idea is that when yield spreads converge back
to their “normal” relationship, the fund will profit from the re-alignment regardless of the
general trend in the level of interest rates. In this respect, it strives to be “market neutral,”
which gives rise to the term “hedge fund.”

Of course even if the fund’s position is market neutral, this does not mean that it is low
risk. The fund still is speculating on valuation differences across the two sectors, often tak-
ing a very large position, and this decision can turn out to be right or wrong. Because the
funds often operate with considerable leverage, returns can be quite volatile.

4.3 MUTUAL FUNDS

Mutual funds are the common name for open-end investment companies. This is the domi-
nant investment company today, accounting for roughly 90% of investment company
assets. Assets under management in the mutual fund industry were approximately $6.4 tril-
lion at the end of 2002.

Investment Policies Each mutual fund has a specified investment policy, which is described in
the fund’s prospectus. For example, money market mutual funds hold the
short-term, low-risk instruments of the money market (see Chapter 2 for a review of these
securities), while bond funds hold fixed-income securities. Some funds have even more
narrowly defined mandates. For example, some bond funds will hold primarily Treasury
bonds, others primarily mortgage-backed securities.

Management companies manage a family, or “complex,” of mutual funds. They orga-
nize an entire collection of funds and then collect a management fee for operating them. By
managing a collection of funds under one umbrella, these companies make it easy for in-
vestors to allocate assets across market sectors and to switch assets across funds while still
benefiting from centralized record keeping. Some of the most well-known management
companies are Fidelity, Vanguard, Putnam, and Dreyfus. Each offers an array of open-end
mutual funds with different investment policies. There were more than 8,000 mutual funds
at the end of 2001, which were offered by fewer than 500 fund complexes.

Some of the more important fund types, classified by investment policy, are dis-
cussed next.

Money Market Funds. These funds invest in money market securities. They usually
offer check-writing features, and net asset value is fixed at $1 per share, so that there are no
tax implications such as capital gains or losses associated with redemption of shares.

Equity Funds. Equity funds invest primarily in stock, although they may, at the port-
folio manager’s discretion, also hold fixed-income or other types of securities. Funds com-
monly will hold between 4% and 5% of total assets in money market securities to provide
liquidity necessary to meet potential redemption of shares.
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It is traditional to classify stock funds according to their emphasis on capital apprecia-
tion versus current income. Thus, income funds tend to hold shares of firms with consis-
tently high dividend yields. Growth funds are willing to forgo current income, focusing
instead on prospects for capital gains. While the classification of these funds is couched in
terms of income versus capital gains, it is worth noting that in practice the more relevant
distinction concerns the level of risk these funds assume. Growth stocks and therefore
growth funds are typically riskier and respond far more dramatically to changes in eco-
nomic conditions than do income funds.

Some equity funds, called sector funds, concentrate on a particular industry. For exam-
ple, Fidelity markets dozens of “select funds,” each of which invests in a specific industry
such as biotechnology, utilities, precious metals, or telecommunications. Other funds spe-
cialize in securities of particular countries.

Bond Funds. As the name suggests, these funds specialize in the fixed-income sector.
Within that sector, however, there is considerable room for specialization. For example,
various funds will concentrate on corporate bonds, Treasury bonds, mortgage-backed
securities, or municipal (tax-free) bonds. Indeed, some of the municipal bond funds will
invest only in bonds of a particular state (or even city!) to satisfy the investment desires of
residents of that state who wish to avoid local as well as federal taxes on the interest paid
on the bonds. Many funds will also specialize by the maturity of the securities, ranging
from short-term to intermediate to long-term, or by the credit risk of the issuer, ranging
from very safe to high-yield or “junk’” bonds.

International Funds. Many funds have international focus. Global funds invest in
securities worldwide, including the United States. In contrast, international funds invest
in securities of firms located outside the United States. Regional funds concentrate on a
particular part of the world, and emerging market funds invest in companies of developing
nations.

Balanced and Income Funds. Some funds are designed to be candidates for an in-
dividual’s entire investment portfolio. Therefore, they hold both equities and fixed-income
securities in relatively stable proportions. According to Wiesenberger, such funds are clas-
sified as income or balanced funds. Income funds strive to maintain safety of principal con-
sistent with “as liberal a current income from investments as possible,” while balanced
Jfunds “minimize investment risks so far as this is possible without unduly sacrificing pos-
sibilities for long-term growth and current income.”

Asset Allocation and Flexible Funds. These funds are similar to balanced funds in
that they hold both stocks and bonds. However, asset allocation funds may dramatically
vary the proportions allocated to each market in accord with the portfolio manager’s fore-
cast of the relative performance of each sector. Hence these funds are engaged in market
timing and are not designed to be low-risk investment vehicles.

Index Funds. An index fund tries to match the performance of a broad market index.
The fund buys shares in securities included in a particular index in proportion to each
security’s representation in that index. For example, the Vanguard 500 Index Fund is a
mutual fund that replicates the composition of the Standard & Poor’s 500 stock price index.
Because the S&P 500 is a value-weighted index, the fund buys shares in each S&P 500
company in proportion to the market value of that company’s outstanding equity. Invest-
ment in an index fund is a low-cost way for small investors to pursue a passive investment
strategy—that is, to invest without engaging in security analysis. Of course, index funds
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Table 4.1 Classification of mutual funds, December 2001

Assets % of
($ billion) Total
Common stock
Aggressive growth $ 576.2 8.3%
Growth 1,047.5 15.0
Growth & income 1,066.6 15.3
Equity income 125.4 1.8
International 415.1 6.0
Emerging markets 13.7 0.2
Sector funds 173.6 2.5
Total equity funds $3,418.1 49.0%
Bond funds
Corporate, investment grade $ 161.0 2.3%
Corporate, high yield 94.3 1.4
Government & agency 90.9 1.3
Mortgage-backed 73.4 1.1
Global bond funds 19.0 0.3
Strategic income 191.6 2.7
Municipal single state 141.0 2.0
Municipal general 154.0 2.2
Total bond funds $ 9252 13.3%
Mixed (hybrid) asset classes
Balanced $ 231.1 3.3%
Asset allocation & flexible 115.3 1.7
Total hybrid funds $ 346.3 5.0%
Money market
Taxable $2,012.9 28.9%
Tax-free 272.4 3.9
Total money market funds $2,285.3 32.8%
TOTAL $6,974.9 100.0%

Note: Column sums subject to rounding error.
Source: Mutual Fund Fact Book, Investment Company Institute, 2002.

can be tied to nonequity indexes as well. For example, Vanguard offers a bond index fund
and a real estate index fund.

Table 4.1 breaks down the number of mutual funds by investment orientation as of the
end of 2001. Figure 4.2 is part of the listings for mutual funds from The Wall Street Jour-
nal. Notice that the funds are organized by the fund family. Focus on the listings for the
Vanguard Group funds. The first two columns after the name of each fund present the net
asset value of the fund and the change in NAV from the previous day. The last two columns
are the year-to-date return and 3-year return on the fund.

Often the fund name describes its investment policy. For example, Vanguard’s GNMA
fund invests in mortgage-backed securities, the municipal intermediate fund (Mulnt) in-
vests in intermediate-term municipal bonds, and the high-yield corporate bond fund (HY-
Cor) invests in large part in speculative grade, or “junk,” bonds with high yields. You can
see (third column) that Vanguard offers about 20 index funds, including portfolios indexed
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to the bond market (TotBd), the Wilshire 5000 index (TotSt), the MSCI U.S. Small Cap
Index (SmCap), as well as European- and Pacific Basin—indexed portfolios (Europe and
Pacific). However, names of common stock funds frequently reflect little or nothing about
their investment policies. Examples are Vanguard’s Windsor and Wellington funds.

How Funds Are Sold Most mutual funds have an underwriter that has exclusive rights to distribute

shares to investors. Mutual funds are generally marketed to the public either
directly by the fund underwriter or indirectly through brokers acting on behalf of the under-
writer. Direct-marketed funds are sold through the mail, various offices of the fund, over
the phone, and, increasingly, over the Internet. Investors contact the fund directly to pur-
chase shares. For example, if you look at the financial pages of your local newspaper, you
will see several advertisements for funds, along with toll-free phone numbers that you can
call to receive a fund’s prospectus and an application to open an account with the fund.

A bit less than half of fund sales today are distributed through a sales force. Brokers or
financial advisers receive a commission for selling shares to investors. (Ultimately, the
commission is paid by the investor. More on this shortly.) In some cases, funds use a “cap-
tive” sales force that sells only shares in funds of the mutual fund group they represent.

The trend today, however, is toward “financial supermarkets,” which sell shares in funds
of many complexes. This approach was made popular by the OneSource program of
Charles Schwab & Co. Schwab allows customers of the OneSource program to buy funds
from many different fund groups. Instead of charging customers a sales commission,
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Schwab splits management fees with the mutual fund company. Another advantage is uni-
fied record-keeping for all funds purchased from the supermarket, even if the funds are of-
fered by different complexes. On the other hand, many contend that these supermarkets
result in higher expense ratios because mutual funds pass along the costs of participating in
these supermarkets in the form of higher management fees.

4.4 COSTS OF INVESTING IN MUTUAL FUNDS

Fee Structure An individual investor choosing a mutual fund should consider not only the
fund’s stated investment policy and past performance but also its manage-

ment fees and other expenses. Comparative data on virtually all important aspects of mu-

tual funds are available in the annual reports prepared by Wiesenberger Investment
Companies Services or in Morningstar’s Mutual Fund Sourcebook, which can be found in

many academic and public 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 pur-
chase the shares. These charges, which are used primarily to pay the brokers who sell the
funds, may not exceed 8.5%, but in practice they are rarely higher than 6%. Low-load funds
have loads that range up to 3% of invested funds. No-load funds have no front-end sales
charges. Loads effectively reduce the amount of money invested. For example, each $1,000
paid for a fund with an 8.5% load results in a sales charge of $85 and fund investment of
only $915. You need cumulative returns of 9.3% of 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 sell
your shares. Typically, funds that impose back-end loads start them at 5% or 6% and reduce
them by 1 percentage point for every year the funds are left invested. Thus an exit fee that
starts at 6% would fall to 4% by the start of your third year. These charges are known more
formally as “contingent deferred sales charges.”

Operating Expenses. Operating expenses are the costs incurred by the mutual fund in
operating the portfolio, including administrative expenses and advisory fees paid to the
investment manager. These expenses, usually expressed as a percentage of total assets
under management, may range from 0.2% to 2%. Shareholders do not receive an explicit
bill for these operating expenses; however, the expenses periodically are deducted from the
assets of the fund. Shareholders pay for these expenses through the reduced value of the
portfolio.

12b-1 Charges. The Securities and Exchange Commission allows the managers of so-
called 12b-1 funds to use fund assets to pay for distribution costs such as advertising,
promotional literature including annual reports and prospectuses, and, most important,
commissions paid to brokers who sell the fund to investors. These 12b-1 fees are named
after the SEC rule that permits use of these plans. Funds may use 12b-1 charges instead of,
or in addition to, front-end loads to generate the fees with which to pay brokers. As with
operating expenses, investors are not explicitly billed for 12b-1 charges. Instead, the fees
are deducted from the assets of the fund. Therefore, 12b-1 fees (if any) must be added to
operating expenses to obtain the true annual expense ratio of the fund. The SEC now



‘ Bodie-Kane-Marcus:
Investments, Sixth Edition

EXAMPLE 4.2

1. Introduction 4. Mutual Funds and Other © The McGraw-Hill
Investment Companies Companies, 2004
CHAPTER 4 Mutual Funds and Other Investment Companies 117

requires that all funds include in the prospectus a consolidated expense table that summa-
rizes all relevant fees. The 12b-1 fees are limited to 1% of a fund’s average net assets
per year.!

Some funds offer “classes” that represent ownership in the same portfolio of securities,
but with different combinations of fees. For example Class A shares might have front-end
loads while Class B shares rely on 12b-1 fees.

Fees for Various Classes (Dreyfus Premier Growth Fund)

Here are fees for different classes of the Dreyfus Premier Growth Fund as of early 2003.
Notice the trade-off between the front-end loads versus 12b-1 charges.

Class A Class B Class C Class T

Front-end load 0-5.75%? 0 0 0-4.50%?
Back-end load 0 0-4%" 0-1%P 0

12b-1 fees® .25% 1.0% 1.0% .50%
Expense ratio 1.25% 1.25% 1.25% 1.25%

aDepending on size of investment.
®Depending on years until holdings are sold.
¢Including service fee of .25%.

Each investor must choose the best combination of fees. Obviously, pure no-load no-fee
funds distributed directly by the mutual fund group are the cheapest alternative, and these
will often make most sense for knowledgeable investors. However, many investors are
willing to pay for financial advice, and the commissions paid to advisers who sell these
funds are the most common form of payment. Alternatively, investors may choose to hire
a fee-only financial manager who charges directly for services and does not accept com-
missions. These advisers can help investors select portfolios of low- or no-load funds (as
well as provide other financial advice). Independent financial planners have become in-
creasingly important distribution channels for funds in recent years.

If you do buy a fund through a broker, the choice between paying a load and paying
12b-1 fees will depend primarily on your expected time horizon. Loads are paid only once
for each purchase, whereas 12b-1 fees are paid annually. Thus if you plan to hold your fund
for a long time, a one-time load may be preferable to recurring 12b-1 charges.

You can identify funds with various charges by the following letters placed after the
fund name in the listing of mutual funds in the financial pages: r denotes redemption or exit
fees; p denotes 12b-1 fees; ¢ denotes both redemption and 12b-1 fees. The listings do not
allow you to identify funds that involve front-end loads, however; while NAV for each fund
is presented, the offering price at which the fund can be purchased, which may include a
load, is not.

Fees and The rate of return on an investment in a mutual fund is measured as the

Mutual Fund Returns increase or decrease in net asset value plus income distributions such as

dividends or distributions of capital gains expressed as a fraction of net asset

! The maximum 12b-1 charge for the sale of the fund is .75%. However, an additional service fee of .25% of the fund’s assets also
is allowed for personal service and/or maintenance of shareholder accounts.
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value at the beginning of the investment period. If we denote the net asset value at the start
and end of the period as NAV,, and NAV, respectively, then

NAV, — NAV, + Income and capital gain distributions
NAYV,

Rate of return =

For example, if a fund has an initial NAV of $20 at the start of the month, makes income
distributions of $.15 and capital gain distributions of $.05, and ends the month with NAV
of $20.10, the monthly rate of return is computed as

$20.10 — $20.00 + $.15 + $.05

Rate of return = $20.00 = .015,0r 1.5%

Notice that this measure of the rate of return ignores any commissions such as front-end
loads paid to purchase the fund.

On the other hand, the rate of return is affected by the fund’s expenses and 12b-1 fees.
This is because such charges are periodically deducted from the portfolio, which reduces
net asset value. Thus the rate of return on the fund equals the gross return on the underly-
ing portfolio minus the total expense ratio.

Fees and Net Returns

To see how expenses can affect rate of return, consider a fund with $100 million in assets
at the start of the year and with 10 million shares outstanding. The fund invests in a port-
folio of stocks that provides no income but increases in value by 10%. The expense ratio,
including 12b-1 fees, is 1%. What is the rate of return for an investor in the fund?

The initial NAV equals $100 million/10 million shares = $10 per share. In the absence
of expenses, fund assets would grow to $110 million and NAV would grow to $11 per
share, for a 10% rate of return. However, the expense ratio of the fund is 1%. Therefore,
$1 million will be deducted from the fund to pay these fees, leaving the portfolio worth
only $109 million, and NAV equal to $10.90. The rate of return on the fund is only 9%,
which equals the gross return on the underlying portfolio minus the total expense ratio.

Fees can have a big effect on performance. Table 4.2 considers an investor who starts
with $10,000 and can choose between three funds that all earn an annual 12% return on in-
vestment before fees but have different fee structures. The table shows the cumulative
amount in each fund after several investment horizons. Fund A has total operating expenses
of .5%, no load, and no 12b-1 charges. This might represent a low-cost producer like Van-
guard. Fund B has no load but has 1% in management expenses and .5% in 12b-1 fees. This
level of charges is fairly typical of actively managed equity funds. Finally, Fund C has 1%
in management expenses, no 12b-1 charges, but assesses an 8% front-end load on pur-
chases.

Note the substantial return advantage of low-cost Fund A. Moreover, that differential is
greater for longer investment horizons.

Although expenses can have a big impact on net investment performance, it is some-
times difficult for the investor in a mutual fund to measure true expenses accurately. This
is because of the common practice of paying for some expenses in soft dollars. A portfolio
manager earns soft-dollar credits with a stockbroker by directing the fund’s trades to that
broker. Based on those credits, the broker will pay for some of the mutual fund’s expenses,
such as databases, computer hardware, or stock-quotation systems. The soft-dollar arrange-
ment means that the stockbroker effectively returns part of the trading commission to the
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Table 4.2 Impact of Costs on Investment Performance

Cumulative Proceeds
(All Dividends Reinvested)

Fund A Fund B Fund C

Initial investment* $10,000 $10,000 $ 9,200

5 years 17,234 16,474 15,502
10 years 29,699 27,141 26,123
15 years 51,183 44,713 44,018
20 years 88,206 73,662 74,173

*After front-end load, if any.

Notes:

1. Fund A'is no-load with .5% expense ratio.

2. Fund B is no-load with 1.5% expense ratio.

3. Fund C has an 8% load on purchases and a 1% expense ratio.
4. Gross return on all funds is 12% per year before expenses.

fund. The advantage to the mutual fund is that purchases made with soft dollars are not in-
cluded in the fund’s expenses, so the fund can advertise an unrealistically low expense ra-
tio to the public. Although the fund may have paid the broker needlessly high commissions
to obtain the soft-dollar “rebate,” trading costs are not included in the fund’s expenses. The
impact of the higher trading commission shows up instead in net investment performance.
Soft-dollar arrangements make it difficult for investors to compare fund expenses, and pe-
riodically these arrangements come under attack.

The Equity Fund sells Class A shares with a front-end load of 4% and Class B
shares with 12b-1 fees of .5% annually as well as back-end load fees that start
at 5% and fall by 1% for each full year the investor holds the portfolio (until
the fifth year). Assume the rate of return on the fund portfolio net of operating
expenses is 10% annually. What will be the value of a $10,000 investment in
Class A and Class B shares if the shares are sold after (a) 1 year, (b) 4 years,
(¢) 10 years? Which fee structure provides higher net proceeds at the end of
the investment horizon?

4.5 TAXATION OF MUTUAL FUND INCOME

Investment returns of mutual funds are granted “pass-through status” under the U.S. tax
code, meaning that taxes are paid only by the investor in the mutual fund, not by the fund
itself. The income is treated as passed through to the investor as long as the fund meets
several requirements, most notably that virtually all income is distributed to shareholders.
A fund’s short-term capital gains, long-term capital gains, and dividends are passed through
to investors as though the investor earned the income directly.?

2 An interesting problem that an investor needs to be aware of derives from the fact that capital gains and dividends on mutual
funds are typically paid out to shareholders once or twice a year. This means that an investor who has just purchased shares in a
mutual fund can receive a capital gain distribution (and be taxed on that distribution) on transactions that occurred long before he
or she purchased shares in the fund. This is particularly a concern late in the year when such distributions typically are made.



Bodie-Kane-Marcus: 1. Introduction 4. Mutual Funds and Other © The McGraw-Hill ‘ @
Investments, Sixth Edition Investment Companies Companies, 2004

120 PART I Introduction

The pass through of investment income has one important disadvantage for individual
investors. If you manage your own portfolio, you decide when to realize capital gains and
losses on any security; therefore, you can time those realizations to efficiently manage your
tax liabilities. When you invest through a mutual fund, however, the timing of the sale of
securities from the portfolio is out of your control, which reduces your ability to engage in
tax management. Of course, if the mutual fund is held in a tax-deferred retirement account
such as an IRA or 401(k) account, these tax management issues are irrelevant.

A fund with a high portfolio turnover rate can be particularly “tax inefficient.”
Turnover is the ratio of the trading activity of a portfolio to the assets of the portfolio. It
measures the fraction of the portfolio that is “replaced” each year. For example, a $100 mil-
lion portfolio with $50 million in sales of some securities with purchases of other securi-
ties would have a turnover rate of 50%. High turnover means that capital gains or losses are
being realized constantly, and therefore that the investor cannot time the realizations to
manage his or her overall tax obligation.

In 2000, the SEC instituted rules requiring funds to disclose the tax impact of portfolio
turnover. Funds must include in their prospectus after-tax returns for the past 1-, 5-, and 10-
year periods. Marketing literature that includes performance data also must include after-
tax results. The after-tax returns are computed accounting for the impact of the taxable
distributions of income and capital gains passed through to the investor, assuming the in-
vestor is in the maximum federal tax bracket.

An investor’s portfolio currently is worth $1 million. During the year, the
investor sells 1,000 shares of Microsoft at a price of $80 per share and
2,000 shares of Ford at a price of $40 per share. The proceeds are used to buy
CONCEPT 1,600 shares of IBM at $100 per share.

CHE CK Iz a. What was the portfolio turnover rate?

QUESTION 3

b. If the shares in Microsoft originally were purchased for $70 each and
those in Ford were purchased for $35, and the investor’s tax rate on
capital gains income is 20%, how much extra will the investor owe
on this year’s taxes as a result of these transactions?

4.6 EXCHANGE-TRADED FUNDS

Exchange-traded funds (ETFs) are offshoots of mutual funds that allow investors to trade
index portfolios just as they do shares of stock. The first ETF was the “spider,” a nickname
for SPDR, or Standard & Poor’s Depositary Receipt, which is a unit investment trust hold-
ing a portfolio matching the S&P 500 index. Unlike mutual funds, which can be bought or
sold only at the end of the day when NAV is calculated, investors can trade spiders through-
out the day, just like any other share of stock. Spiders gave rise to many similar products
such as “diamonds” (based on the Dow Jones Industrial Average, ticker DIA), “qubes”
(based on the Nasdaq 100 Index, ticker QQQ), and “WEBS” (World Equity Benchmark
Shares, which are shares in portfolios of foreign stock market indexes). There are now
dozens of ETFs on broad market indexes as well as narrow industry portfolios. Some of the
sponsors of ETFs and their brand names are given in Table 4.3.

ETFs offer several advantages over conventional mutual funds. First, as we just noted,
a mutual fund’s net asset value is quoted—and therefore, investors can buy or sell their
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Table 4.3 ETF Sponsors and Products

A. ETF Sponsors

Sponsor Product Name

Barclays Global Investors i-Shares

Merrill Lynch HOLDRS (Holding Company Depository Receipts: “Holders”)
StateStreet/Merrill Lynch Select Sector SPDRs (S&P Depository Receipts: “Spiders”)
Vanguard VIPER (Vanguard Index Participation Equity Receipts: “Vipers”)

B. Sample of ETF Products
Name Ticker Index Tracked

Broad U.S. indexes

Spiders SPY S&P 500

Diamonds DIA Dow Jones Industrials

Qubes QQQ Nasdag 100

iShares Russell 2000 IWM Russell 2000

VIPERS VTI Wilshire 5000

Industry indexes

Energy Select Spider XLE S&P 500 energy companies
iShares Energy Sector IYE Dow Jones energy companies
Financial Sector Spider XLF S&P 500 financial companies
iShares Financial Sector IYF Dow Jones financial companies

International indexes

WEBS United Kingdom EWU MCSI U.K. Index
WEBS France EWQ MCSI France Index
WEBS Japan EWJ MCSI Japan Index

shares in the fund—only once a day. In contrast, ETFs trade continuously. (ETFs account
for a high fraction of total trading on the Amex.) Moreover, like other shares, but unlike
mutual funds, ETFs can be sold short or purchased on margin.

ETFs also offer a potential tax advantage over mutual funds. When large numbers of
mutual fund investors redeem their shares, the fund must sell securities to meet the re-
demptions. This can trigger large capital gains taxes, which are passed through to and must
be paid by the remaining shareholders. In contrast, when small investors wish to redeem
their position in an ETF, they simply sell their shares to other traders, with no need for the
fund to sell any of the underlying portfolio. Again, a redemption does not trigger a stock
sale by the fund sponsor.

The ability of large investors to redeem ETFs for a portfolio of stocks comprising the in-
dex, or to exchange a portfolio of stocks for shares in the corresponding ETF, ensures that
the price of an ETF cannot depart significantly from the net asset value of that portfolio.
Any meaningful discrepancy would offer arbitrage trading opportunities for these large
traders, which would quickly eliminate the disparity.

ETFs are also cheaper than mutual funds. Investors who buy ETFs do so through bro-
kers rather than buying directly from the fund. Therefore, the fund saves the cost of mar-
keting itself directly to small investors. This reduction in expenses translates into lower
management fees.
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There are some disadvantages to ETFs, however. Because they trade as securities, there
is the possibility that their prices can depart by small amounts from net asset value. As
noted, this discrepancy cannot be too large without giving rise to arbitrage opportunities for
large traders, but even small discrepancies can easily swamp the cost advantage of ETFs
over mutual funds. Second, while mutual funds can be bought at no expense from no-load
funds, ETFs must be purchased from brokers for a fee.

4.7 MUTUAL FUND INVESTMENT PERFORMANCE: A FIRST LOOK

We noted earlier that one of the benefits of mutual funds for the individual investor is the
ability to delegate management of the portfolio to investment professionals. The investor
retains control over the broad features of the overall portfolio through the asset allocation
decision: Each individual chooses the percentages of the portfolio to invest in bond funds
versus equity funds versus money market funds, and so forth, but can leave the specific
security selection decisions within each investment class to the managers of each fund.
Shareholders hope that these portfolio managers can achieve better investment perfor-
mance than they could obtain on their own.

What is the investment record of the mutual fund industry? This seemingly straight-
forward question is deceptively difficult to answer because we need a standard against
which to evaluate performance. For example, we clearly would not want to compare the
investment performance of an equity fund to the rate of return available in the money
market. The vast differences in the risk of these two markets dictate that year-by-year as
well as average performance will differ considerably. We would expect to find that equity
funds outperform money market funds (on average) as compensation to investors for the
extra risk incurred in equity markets. How then can we determine whether mutual fund
portfolio managers are performing up to par given the level of risk they incur? In other
words, what is the proper benchmark against which investment performance ought to be
evaluated?

Measuring portfolio risk properly and using such measures to choose an appropriate
benchmark is an extremely difficult task. We devote all of Parts II and III of the text to
issues surrounding the proper measurement of portfolio risk and the trade-off between risk
and return. In this chapter, therefore, we will satisfy ourselves with a first look at the ques-
tion of fund performance by using only very simple performance benchmarks and ignoring
the more subtle issues of risk differences across funds. However, we will return to this topic
in Chapter 12, where we take a closer look at mutual fund performance after adjusting for
differences in the exposure of portfolios to various sources of risk.

Here we use as a benchmark for the performance of equity fund managers the rate of
return on the Wilshire 5000 Index. Recall from Chapter 2 that this is a value-weighted
index of about 7,000 stocks that trade on the NYSE, Nasdaq, and Amex stock markets. It
is the most inclusive index of the performance of U.S. equities. The performance of the
Wilshire 5000 is a useful benchmark with which to evaluate professional managers because
it corresponds to a simple passive investment strategy: Buy all the shares in the index in
proportion to their outstanding market value. Moreover, this is a feasible strategy for even
small investors, because the Vanguard Group offers an index fund (its Total Stock Market
Portfolio) designed to replicate the performance of the Wilshire 5000 index. Using the
Wilshire 5000 Index as a benchmark, we may pose the problem of evaluating the perfor-
mance of mutual fund portfolio managers this way: How does the typical performance of
actively managed equity mutual funds compare to the performance of a passively managed
portfolio that simply replicates the composition of a broad index of the stock market?
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Source: The Vanguard Group.

Casual comparisons of the performance of the Wilshire 5000 index versus that of pro-
fessionally managed mutual fund portfolios show disappointing results for most fund man-
agers. Figure 4.3 shows the percentage of mutual fund managers whose performance was
inferior in each year to the Wilshire 5000. In more years than not, the Index has outper-
formed the median manager.? In fact, since 1971, the compound return of the Wilshire 5000
was 12.20% versus 11.11% for the average fund. The 1.09% margin is substantial.

This result may seem surprising. After all, it would not seem unreasonable to expect that
professional money managers should be able to outperform a very simple rule such as
“hold an indexed portfolio.” As it turns out, however, there may be good reasons to expect
such a result. We explore them in detail in Chapter 12, where we discuss the efficient mar-
ket hypothesis.

Of course, one might argue that there are good managers and bad managers, and that
good managers can, in fact, consistently outperform the index. To test this notion, we ex-
amine whether managers with good performance in one year are likely to repeat that per-
formance in a following year. Is superior performance in any particular year due to luck,
and therefore random, or due to skill, and therefore consistent from year to year?

To answer this question, Goetzmann and Ibbotson* examined the performance of a large
sample of equity mutual fund portfolios over the 1976—1985 period. Dividing the funds
into two groups based on total investment return for different subperiods, they posed the
question: “Do funds with investment returns in the top half of the sample in one two-year
period continue to perform well in the subsequent two-year period?”

3 Of course, actual funds incur trading costs while the Wilshire index does not. Vanguard’s Wilshire 5000 fund charges an expense
ratio of .20%, and, because it engages in little trading, it incurs low trading costs. To facilitate the comparison in Figure 4.3, the
returns on the Wilshire 5000 Index were reduced by .30%.

4 William N. Goetzmann and Roger G. Ibbotson, “Do Winners Repeat?” Journal of Portfolio Management (Winter 1994),
pp. 9-18.
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Table 4.4 Consistency of Investment Results

Successive Period Performance

Initial Period Performance Top Half Bottom Half

A. Goetzmann and Ibbotson study

Top half 62.0% 38.0%
Bottom half 36.6 63.4
B. Malkiel study, 1970s

Top half 65.1 34.9
Bottom half 35.5 64.5
C. Malkiel study, 1980s

Top half 51.7 48.3
Bottom half 47.5 52.5

Sources: Panel A: William N. Goetzmann and Roger G. Ibbotson, “Do Winners Repeat?” Journal of Portfolio Management (Winter
1994), pp. 9-18; Panels B and C: Burton G. Malkiel, “Returns from Investing in Equity Mutual Funds 1971-1991,” Journal of Finance 50
(June 1995), pp. 549-72.

Panel A of Table 4.4 presents a summary of their results. The table shows the fraction of
“winners” (i.e., top-half performers) in the initial period that turn out to be winners or
losers in the following 2-year period. If performance were purely random from one period
to the next, there would be entries of 50% in each cell of the table, as top- or bottom-half
performers would be equally likely to perform in either the top or bottom half of the sam-
ple in the following period. On the other hand, if performance were due entirely to skill,
with no randomness, we would expect to see entries of 100% on the diagonals and entries
of 0% on the off-diagonals: Top-half performers would all remain in the top half while bot-
tom-half performers similarly would all remain in the bottom half. In fact, the table shows
that 62.0% of initial top-half performers fall in the top half of the sample in the following
period, while 63.4% of initial bottom-half performers fall in the bottom half in the follow-
ing period. This evidence is consistent with the notion that at least part of a fund’s perfor-
mance is a function of skill as opposed to luck, so that relative performance tends to persist
from one period to the next.’

On the other hand, this relationship does not seem stable across different sample peri-
ods. Malkiel® uses a larger sample, but a similar methodology (except that he uses 1-year
instead of 2-year investment returns) to examine performance consistency. He finds that
while initial-year performance predicts subsequent-year performance in the 1970s (see
Table 4.4, Panel B), the pattern of persistence in performance virtually disappears in the
1980s (Panel C).

To summarize, the evidence that performance is consistent from one period to the next
is suggestive, but it is inconclusive. In the 1970s, top-half funds in one year were twice as
likely in the following year to be in the top half as the bottom half of funds. In the 1980s,
the odds that a top-half fund would fall in the top half in the following year were essentially
equivalent to those of a coin flip.

3 Another possibility is that performance consistency is due to variation in fee structure across funds. We return to this possibility
in Chapter 12.

¢ Burton G. Malkiel, “Returns from Investing in Equity Mutual Funds 1971-1991,” Journal of Finance 50 (June 1995),
pp. 549-72.
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Other studies suggest that bad performance is more likely to persist than good perfor-
mance. This makes some sense: It is easy to identify fund characteristics that will pre-
dictably lead to consistently poor investment performance, notably high expense ratios, and
high turnover ratios with associated trading costs. It is far harder to identify the secrets of
successful stock picking. (If it were easy, we would all be rich!) Thus the consistency we
do observe in fund performance may be due in large part to the poor performers. This sug-
gests that the real value of past performance data is to avoid truly poor funds, even if iden-
tifying the future top performers is still a daunting task.

Suppose you observe the investment performance of 400 portfolio managers
and rank them by investment returns during the year. Twenty percent of
all managers are truly skilled, and therefore always fall in the top half,
but the others fall in the top half purely because of good luck. What fraction
of this year’s top-half managers would you expect to be top-half performers
next year?

4.8 INFORMATION ON MUTUAL FUNDS

The first place to find information on a mutual fund is in its prospectus. The Securities and
Exchange Commission requires that the prospectus describe the fund’s investment objec-
tives and policies in a concise “Statement of Investment Objectives” as well as in lengthy
discussions of investment policies and risks. The fund’s investment adviser and its portfo-
lio manager are also described. The prospectus also presents the costs associated with pur-
chasing shares in the fund in a fee table. Sales charges such as front-end and back-end loads
as well as annual operating expenses such as management fees and 12b-1 fees are detailed
in the fee table.

Funds provide information about themselves in two other sources. The Statement of Ad-
ditional Information, also known as Part B of the prospectus, includes a list of the securi-
ties in the portfolio at the end of the fiscal year, audited financial statements, and a list of
the directors and officers of the fund. The fund’s annual report, which is generally issued
semiannually, also includes portfolio composition and financial statements, as well as a dis-
cussion of the factors that influenced fund performance over the last reporting period.

With more than 8,000 mutual funds to choose from, it can be difficult to find and select
the fund that is best suited for a particular need. Several publications now offer “encyclo-
pedias” of mutual fund information to help in the search process. Two prominent sources
are Wiesenberger’s Investment Companies and Morningstar’s Mutual Fund Sourcebook.
The Investment Company Institute (www.ici.org), the national association of mutual funds,
closed-end funds, and unit investment trusts, publishes an annual Directory of Mutual
Funds that includes information on fees as well as phone numbers to contact funds. To
illustrate the range of information available about funds, we consider Morningstar’s report
on Fidelity’s Magellan Fund, reproduced in Figure 4.4.

Some of Morningstar’s analysis is qualitative. The top box on the left-hand side of the
page provides a short description of the fund, in particular the types of securities in which
the fund tends to invest, and a short biography of the current portfolio manager. The bot-
tom box on the left (“Analysis”) is a more detailed discussion of the fund’s income strat-
egy. The short statement of the fund’s investment policy is in the top right-hand corner:
Magellan is a “large blend” fund, meaning that it tends to invest in large firms and tends
not to specialize in either value versus growth stocks—it holds a blend of these.
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Figure 4.4 Morningstar report
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Morningstar cannot guarantee completeness and accuracy.
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The table on the left labeled “Performance” reports on the fund’s returns over the
last few years and over longer periods up to 15 years. Comparisons of returns to relevant
indexes, in this case, the S&P 500 and the Wilshire top 750 indexes, are provided to serve
as benchmarks in evaluating the performance of the fund. The values under these columns
give the performance of the fund relative to the index. The returns reported for the fund are
calculated net of expenses, 12b-1 fees, and any other fees automatically deducted from
fund assets, but they do not account for any sales charges such as front-end loads or back-
end charges. Next appear the percentile ranks of the fund compared to all other funds (see
column headed by “All”’) and to all funds with the same investment objective (see column
headed by “Cat”). A rank of 1 means the fund is a top performer. A rank of 80 would mean
that it was beaten by 80% of funds in the comparison group. Finally, growth of $10,000 in-
vested in the fund over various periods ranging from the past 3 months to the past 15 years
is given in the last column.

More data on the performance of the fund are provided in the graph at the top right of
the figure. The bar charts give the fund’s rate of return for each quarter of the last 10 years.
Below the graph is a box for each year that depicts the relative performance of the fund for
that year. The shaded area on the box shows the quartile in which the fund’s performance
falls relative to other funds with the same objective. If the shaded band is at the top of the
box, the firm was a top quartile performer in that period, and so on. The table below the bar
charts presents historical data on characteristics of the fund such as return data and expense
ratios.

The table on the right entitled “Portfolio Analysis” presents the 25 largest holdings of
the portfolio, including the price-earning ratio and year-to-date return of each of those se-
curities. Investors can thus get a quick look at the manager’s biggest bets.

Below the portfolio analysis is a box labeled “Current Investment Style.” In this box,
Morningstar evaluates style along two dimensions: One dimension is the size of the firms
held in the portfolio as measured by the market value of outstanding equity; the other di-
mension is a value/growth measure. Morningstar defines value stocks as those with low ra-
tios of market price per share to various measures of value. It puts stocks on a growth-value
continuum based on the ratios of stock price to the firm’s earnings, book value, sales, cash
flow, and dividends. These are called value stocks because they have a low price relative to
these two measures of value. In contrast, growth stocks have high ratios, suggesting that in-
vestors in these firms must believe that the firm will experience rapid growth to justify the
prices at which the stocks sell. The shaded box for Magellan shows that the portfolio tends
to hold larger firms (top row) and blend stocks (middle column). A year-by-year history of
Magellan’s investment style is presented in the sequence of such boxes at the top of the
figure.

The center of the figure, labeled “Risk Analysis,” is one of the more complicated but in-
teresting facets of Morningstar’s analysis. The column labeled “Load-Adj Return” rates a
fund’s return compared to other funds with the same investment policy. Returns for periods
ranging from 1 to 10 years are calculated with all loads and back-end fees applicable to that
investment period subtracted from total income. The return is then divided by the average
return for the comparison group of funds to obtain the “Morningstar Return”; therefore, a
value of 1.0 in the Return column would indicate average performance while a value of
1.10 would indicate returns 10% above the average for the comparison group (e.g., 11% re-
turn for the fund versus 10% for the comparison group).

Morningstar’s risk measure is based in part on the overall volatility of returns, but it
focuses more intently on episodes of underperformance relative to Treasury bills. This
measure also is scaled by dividing by the average downside risk measure for all firms with
the same investment objective. Therefore, the average value in the Risk column is 1.0.
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MUTUAL-FUND RATINGS COME UNDER FIRE

THOSE FIVE-STAR FUNDS DON'T NECESSARILY
OUTPERFORM THEIR LOWER-RANKING PEERS

Two methods for rating mutual funds, including the widely
used Morningstar system, have come under fire.

A new study concludes that mutual funds given high
ratings by Morningstar and Value Line—both used by in-
vestors to choose among funds—don’t necessarily perform
better than those with middling ratings.

The ratings are widely trumpeted in mutual funds’ adver-
tisements, and many people rely on them to make key in-
vestment decisions, such as where to put their retirement
savings. Last year, for example, stock funds with coveted
four- and five-star ratings from Morningstar took in nearly
$80 billion, compared with the more than $108 billion that
was withdrawn from lower-rated funds, according to Nov. 30
data from Financial Research Corp.

“Mutual-fund ratings services can’t really predict win-
ners,” says the study’s author, finance professor Matthew R.
Morey of New York’s Pace University.

To test ratings’ predictive abilities, Prof. Morey sifted the
fund market for diversified stock funds that had at least
three years of history at the end of 1994. He then tracked
the performance of these funds over the next six years to

see how funds with high ratings from Morningstar and Value
Line compared with those with lower ratings.

Prof. Morey found that, from 1995 through 2000, lower-
rated funds kept slumping to some extent. But highly rated
funds, which draw heavy promotion and sales, didn’t tend
to perform any better than funds with middle-of-the-pack
ratings.

Morningstar previously compared funds in four cate-
gories: U.S. stock, foreign stock, taxable bond and munici-
pal bond. But this past summer the firm began comparing
funds in 48 narrower stock- and bond-fund categories. The
narrower categories keep one group from ending up with a
disproportionate percentage of the top ratings, such as
when 90% of rated tech funds had five stars at the end of
1999.

So, how should investors use fund ratings? Cautiously.

The best approach is to research how a rating is derived
and, if you’re comfortable with its criteria, only use it as a
first cut to winnow the vast field of options. A ratings screen
will leave you with a more manageable pack of funds to
study closely and shoe-horn into a well-diversified portfolio.

Source: Abridged from lan McDonald, “Mutual-Fund Ratings Come under Fire.” The Wall Street Journal, January 15, 2003.

The two columns to the left of Morningstar risk and return are the percentile scores of

risk and return for each fund. The risk-adjusted rating, ranging from one to five stars, is
based on the Morningstar return score minus the risk score. The stars each fund earns are
based on risk-adjusted performance relative to other funds in the same style group. To al-
low funds to be compared to other funds with similar investment styles, Morningstar re-
cently increased the number of categories; there are now 48 separate stock and bond fund
categories. Of course, we are accustomed to the notice that “past performance is not a reli-
able measure of future results,” and this is true as well of the coveted Morningstar five-star
rating. The nearby box discusses the predictive value of Morningstar’s ranking.

The tax analysis box on the left provides some evidence on the tax efficiency of the fund
by comparing pretax and after-tax returns. The after-tax return, given in the first column, is
computed based on the dividends paid to the portfolio as well as realized capital gains,
assuming the investor is in the maximum tax bracket at the time of the distribution. State
and local taxes are ignored. The “tax efficiency” of the fund is defined as the ratio of after-
tax to pretax returns; it is presented in the second column, labeled “% Pretax Return.” Tax
efficiency will be lower when turnover is higher because capital gains are taxed as they are
realized.
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EINVESTMENTS Review, update, and summarize the performance of Fidelity Magellan (FMAGX) at Morning-
Morningstar star.com (www.morningstar.com). Enter FMAGX in the box at the left of the home page
Reviews screen. What are the current NAV, Morningstar rating, front load, expense ratio, and top five
company investments? What have been the major changes since the Figure 4.4 report in your
chapter? What is the basis for the Morningstar ratings?

SUMMARY 1. Unit investment trusts, closed-end management companies, and open-end management
companies are all classified and regulated as investment companies. Unit investment
trusts are essentially unmanaged in the sense that the portfolio, once established, is
fixed. Managed investment companies, in contrast, may change the composition of the
portfolio as deemed fit by the portfolio manager. Closed-end funds are traded like other
securities; they do not redeem shares for their investors. Open-end funds will redeem
shares for net asset value at the request of the investor.

2. Net asset value equals the market value of assets held by a fund minus the liabilities of
the fund divided by the shares outstanding.

3. Mutual funds free the individual from many of the administrative burdens of owning in-
dividual securities and offer professional management of the portfolio. They also offer
advantages that are available only to large-scale investors, such as discounted trading
costs. On the other hand, funds are assessed management fees and incur other expenses,
which reduce the investor’s rate of return. Funds also eliminate some of the individual’s
control over the timing of capital gains realizations.

4. Mutual funds are often categorized by investment policy. Major policy groups include
money market funds; equity funds, which are further grouped according to emphasis on
income versus growth; fixed-income funds; balanced and income funds; asset allocation
funds; index funds; and specialized sector funds.

5. Costs of investing in mutual funds include front-end loads, which are sales charges;
back-end loads, which are redemption fees or, more formally, contingent-deferred sales
charges; fund operating expenses; and 12b-1 charges, which are recurring fees used to
pay for the expenses of marketing the fund to the public.

6. Income earned on mutual fund portfolios is not taxed at the level of the fund. Instead, as
long as the fund meets certain requirements for pass-through status, the income is
treated as being earned by the investors in the fund.

7. The average rate of return of the average equity mutual fund in the last 25 years has
been below that of a passive index fund holding a portfolio to replicate a broad-based
index like the S&P 500 or Wilshire 5000. Some of the reasons for this disappointing
record are the costs incurred by actively managed funds, such as the expense of con-
ducting the research to guide stock-picking activities, and trading costs due to higher
portfolio turnover. The record on the consistency of fund performance is mixed. In some
sample periods, the better-performing funds continue to perform well in the following
periods; in other sample periods they do not.
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WEBSITES

PART I Introduction

The following sites have considerable information about mutual funds:

www.ici.org

www.brill.com
See Brill’s Funds 101 link for interesting reading and a look at the related areas of
mutual fund investing.

www.mfea.com
The Mutual Fund Education Alliance. Yes, there is more to know than could be placed
in this long chapter! See Getting Started.

www.morningstar.com
Morningstar “rates” mutual funds and provides excellent general information. Register
for free.

biz.yahoo.com/funds
Yahoo! Finance has an excellent mutual fund information site. See Fund Screener.

www.bloomberg.com
Look for the Mutual Funds link in the left margin.

The following links have information on Exchange-Traded Funds:
www.indexfunds.com
See the ETFzone link. See How To Use Our Data for fund screening and comparison of

index funds and ETFs.

WWWw.amex.com
The American Stock Exchange. See the ETF link at the left margin.

www.cboe.com
Touch the Products tab at the top of the page for ETF information at the Chicago Board
Options Exchange.

WWW.nyse.com
See the Indexes and ETF's link at the New York Stock Exchange.

www.amfi.com/cgi-bin/web.cgi?’KEY = AMGO000001
This is the website for the Association of Mutual Funds Investors.

The following are specific mutual fund organization websites:

flagship.vanguard.com
Vanguard Group

www.fidelity.com
Fidelity
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PROBLEMS 1. Would you expect a typical open-end fixed-income mutual fund to have higher or
lower operating expenses than a fixed-income unit investment trust? Why?

2. An open-end fund has a net asset value of $10.70 per share. It is sold with a front-
end load of 6%. What is the offering price?

3. If the offering price of an open-end fund is $12.30 per share and the fund is sold
with a front-end load of 5%, what is its net asset value?

4. The composition of the Fingroup Fund portfolio is as follows:

Stock Shares Price

A 200,000 $35
B 300,000 40
C 400,000 20
D 600,000 25

The fund has not borrowed any funds, but its accrued management fee with the port-
folio manager currently totals $30,000. There are 4 million shares outstanding.
What is the net asset value of the fund?

5. Reconsider the Fingroup Fund in the previous problem. If during the year the port-
folio manager sells all of the holdings of stock D and replaces it with 200,000 shares
of stock E at $50 per share and 200,000 shares of stock F at $25 per share, what is
the portfolio turnover rate?

6. The Closed Fund is a closed-end investment company with a portfolio currently
worth $200 million. It has liabilities of $3 million and 5 million shares outstanding.

a. What is the NAV of the fund?
b. If the fund sells for $36 per share, what is its premium or discount as a percent of
net asset value?

7. Corporate Fund started the year with a net asset value of $12.50. By year end, its
NAV equaled $12.10. The fund paid year-end distributions of income and capital
gains of $1.50. What was the (pretax) rate of return to an investor in the fund?

8. Aclosed-end fund starts the year with a net asset value of $12.00. By year end, NAV
equals $12.10. At the beginning of the year, the fund was selling at a 2% premium
to NAV. By the end of the year, the fund is selling at a 7% discount to NAV. The
fund paid year-end distributions of income and capital gains of $1.50.
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a. What is the rate of return to an investor in the fund during the year?
b. What would have been the rate of return to an investor who held the same secu-
rities as the fund manager during the year?

9. What are some comparative advantages of investing in the following:

a. Unit investment trusts.
b. Open-end mutual funds.
c¢. Individual stocks and bonds that you choose for yourself.

10. Open-end equity mutual funds find it necessary to keep a significant percentage
of total investments, typically around 5% of the portfolio, in very liquid money
market assets. Closed-end funds do not have to maintain such a position in “cash-
equivalent” securities. What difference between open-end and closed-end funds
might account for their differing policies?
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Balanced funds and asset allocation funds invest in both the stock and bond mar-
kets. What is the difference between these types of funds?

a. Impressive Fund had excellent investment performance last year, with portfolio
returns that placed it in the top 10% of all funds with the same investment policy.
Do you expect it to be a top performer next year? Why or why not?

b. Suppose instead that the fund was among the poorest performers in its compari-
son group. Would you be more or less likely to believe its relative performance
will persist into the following year? Why?

Consider a mutual fund with $200 million in assets at the start of the year and with
10 million shares outstanding. The fund invests in a portfolio of stocks that provides
dividend income at the end of the year of $2 million. The stocks included in the
fund’s portfolio increase in price by 8%, but no securities are sold, and there are no
capital gains distributions. The fund charges 12b-1 fees of 1%, which are deducted
from portfolio assets at year-end. What is net asset value at the start and end of the
year? What is the rate of return for an investor in the fund?

The New Fund had average daily assets of $2.2 billion last year. The fund sold
$400 million worth of stock and purchased $500 million during the year. What was
its turnover ratio?

If New Fund’s expense ratio (see Problem 14) was 1.1% and the management fee
was .7%, what were the total fees paid to the fund’s investment managers during the
year? What were other administrative expenses?

You purchased 1,000 shares of the New Fund at a price of $20 per share at the
beginning of the year. You paid a front-end load of 4%. The securities in which
the fund invests increase in value by 12% during the year. The fund’s expense ratio
is 1.2%. What is your rate of return on the fund if you sell your shares at the end of
the year?

The Investments Fund sells Class A shares with a front-end load of 6% and Class B
shares with 12b-1 fees of .5% annually as well as back-end load fees that start at 5%
and fall by 1% for each full year the investor holds the portfolio (until the fifth year).
Assume the portfolio rate of return net of operating expenses is 10% annually. If you
plan to sell the fund after 4 years, are Class A or Class B shares the better choice for
you? What if you plan to sell after 15 years?

Suppose you observe the investment performance of 350 portfolio managers for
5 years, and rank them by investment returns during each year. After 5 years, you
find that 11 of the funds have investment returns that place the fund in the top half
of the sample in each and every year of your sample. Such consistency of per-
formance indicates to you that these must be the funds whose managers are in fact
skilled, and you invest your money in these funds. Is your conclusion warranted?

You are considering an investment in a mutual fund with a 4% load and expense
ratio of .5%. You can invest instead in a bank CD paying 6% interest.

a. If you plan to invest for 2 years, what annual rate of return must the fund port-
folio earn for you to be better off in the fund than in the CD? Assume annual
compounding of returns.

b. How does your answer change if you plan to invest for 6 years? Why does your
answer change?
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c. Now suppose that instead of a front-end load the fund assesses a 12b-1 fee of
.75% per year. What annual rate of return must the fund portfolio earn for you to
be better off in the fund than in the CD? Does your answer in this case depend on
your time horizon?

20. Suppose that every time a fund manager trades stock, transaction costs such as com-
missions and bid—asked spreads amount to .4% of the value of the trade. If the port-
folio turnover rate is 50%, by how much is the total return of the portfolio reduced
by trading costs?

21. You expect a tax-free municipal bond portfolio to provide a rate of return of 4%.
Management fees of the fund are .6%. What fraction of portfolio income is given up
to fees? If the management fees for an equity fund also are .6%, but you expect a
portfolio return of 12%, what fraction of portfolio income is given up to fees? Why
might management fees be a bigger factor in your investment decision for bond
funds than for stock funds? Can your conclusion help explain why unmanaged unit
investment trusts tend to focus on the fixed-income market?

1. Go to www.mhhe.com/business/finance/edumarketinsight and link to Company,
then Population. Select a company of interest to you and link to the Company Re-
search page with a menu of company information reports on the left. Link to the
S&P Stock Reports. What information is presented in the S&P stock report? What
is the S&P stock rating for the company? What are the fair value ($) and the risk rat-
ing? How does the fair value compare with the recent stock price, listed at the top of
the report?

Here are the websites for three of the largest mutual fund companies:

Fidelity Investments: www.fidelity.com
Putnam Investments: www.putnaminv.com
Vanguard Group: www.vanguard.com
Pick three or four funds from one of these sites. What are the investment objectives of each

fund? Find the expense ratio of each fund. Which fund has had the best recent performance?
What are the major holdings of each fund?

_ $28859—$23
1. NAV = — 3704 $7.79

2. The net investment in the Class A shares after the 4% commission is $9,600. If the
fund earns a 10% return, the investment will grow after n years to $9,600 X (1.10)".
The Class B shares have no front-end load. However, the net return to the investor
after 12b-1 fees will be only 9.5%. In addition, there is a back-end load that reduces
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the sales proceeds by a percentage equal to (5 — years until sale) until the fifth year,
when the back-end load expires.

Class A Shares Class B Shares

Horizon $9,600 x (1.10)" $10,000 x (1.095)" x (1 — percentage exit fee)

1 year $10,560 $10,000 X (1.095) X (1 — .04) = $10,512
4 years $14,055 $10,000 X (1.095)% X (1 — .01) = $14,233
10 years $24,900 $10,000 X (1.095) = $24,782

For a very short horizon such as one year, the Class A shares are the better choice.
The front-end and back-end loads are equal, but the Class A shares don’t have to pay
SOLUTIONS the 12b-1 fees. For moderate horizons such as four years, the Class B shares domi-
TO CONCEPT nate because the front-end load of the Class A shares is more costly than the 12b-1
CHECKS fees and the now-smaller exit fee. For long horizons of 10 years or more, Class A
(Concluded) again dominates. In this case, the one-time front-end load is less expensive than the
continuing 12b-1 fees.

3. a. Turnover = $160,000 in trades per $1 million of portfolio value = 16%.

b. Realized capital gains are $10 X 1,000 = $10,000 on Microsoft and $5 X
2,000 = $10,000 on Ford. The tax owed on the capital gains is therefore .20 X
$20,000 = $4,000.

4. Twenty percent of the managers are skilled, which accounts for .2 X 400 = 80 of
those managers who appear in the top half. There are 120 slots left in the top half,
and 320 other managers, so the probability of an unskilled manager “lucking into”
the top half in any year is 120/320, or .375. Therefore, of the 120 lucky managers in
the first year, we would expect .375 X 120 = 45 to repeat as top-half performers
next year. Thus, we should expect a total of 80 + 45 = 125, or 62.5%, of the better
initial performers to repeat their top-half performance.
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C HAPTER F I V E

HISTORY OF INTEREST RATES
AND RISK PREMIUMS

Individuals must be concerned with both the expected return and the risk
of the assets that might be included in their portfolios. To help us form
reasonable expectations for the performance of a wide array of potential
investments, this chapter surveys the historical performance of the major
asset classes. It uses a risk-free portfolio of Treasury bills as a benchmark to
evaluate that performance. Therefore, we start the chapter with a review of
the determinants of the risk-
free interest rate, the rate
available on Treasury bills,
paying attention to the
distinction between real and
nominal returns. We then
turn to the measurement of
the expected returns and
volatilities of risky assets, and
show how historical data can
be used to construct estimates
of such statistics for several
broadly diversified portfolios.
Finally, we review the historical .
record of several portfolios of | S k a n d R E}t u r :
interest to provide a sense of I 1 o
the range of performance in the past several decades.
We compare the performance of stock portfolios in the United States
and other developed countries, and discuss whether historical returns on

U.S. stocks can serve as a guide to future investment performance.
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PART II Portfolio Theory

5.1 DETERMINANTS OF THE LEVEL OF INTEREST RATES

Interest rates and forecasts of their future values are among the most important inputs into
an investment decision. For example, suppose you have $10,000 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.

Forecasting interest rates is one of the most notoriously difficult parts of applied macro-
economics. 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 investments in plant,
equipment, and inventories (real assets or capital formation).

3. The government’s net supply of 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.

Real and Nominal Suppose exactly 1 year ago you deposited $1,000 in a 1-year time deposit
Rates of Interest guaranteeing 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
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 aver-
age urban family of four. Although this basket may not represent your particular consump-
tion plan, suppose for now that it does.

Suppose the rate of inflation (the percent change in the CPI, denoted by i) for the last
year amounted to i = 6%. This tells you that 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 in-
crease 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 R the nominal rate, r the real rate, and i the inflation
rate, then we conclude

r=~R—1i

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
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This is because the growth factor of your purchasing power, 1 + r, equals the growth fac-
tor of your money, 1 + R, divided by the new price level, that is, 1 + 7 times its value in
the previous period. The exact relationship can be rearranged to

R—i
"1+

which shows that the approximation rule overstates the real rate by the factor 1 + i.

Approximating the Real Rate

If the nominal interest rate on a 1-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 of interest
.08 — .05

T3 05 .0286,
or 2.86%. Therefore, the approximation rule overstates the expected real rate by only .14%
(14 basis points). The approximation rule is more exact for small inflation rates and is per-
fectly exact for continuously compounded rates. We discuss further details in the appendix
to this chapter.

to be r = 8% — 5% = 3%. Using the exact formula, the real rate is r =

Before the decision to invest, you should realize that conventional certificates of deposit
offer a guaranteed nominal rate of interest. Thus you can only infer the expected real rate
on these investments by subtracting your expectation of the rate of inflation.

It is always possible to calculate the real rate after the fact. The inflation rate is pub-
lished 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 when the nominal rate is risk-free.

The Equilibrium Three basic factors—supply, demand, and government actions—determine
Real Rate of Interest the real interest rate. The nominal interest rate, which is the rate we actually

observe, is the real 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), these rates tend to move together, so economists frequently talk as if
there were a single representative rate. We can use this abstraction to gain some insights
into the real rate of interest if we consider the supply and demand curves for funds.

Figure 5.1 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 businesses rank

! There is considerable disagreement among experts on the issue of whether household saving does go up in response to an in-
crease in the real interest rate.
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Figure 5.1
Determination of
the equilibrium
real rate of
interest
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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 5.1.

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 ex-
ample, consider an increase in the government’s budget deficit. This increases the govern-
ment’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.

Thus, although 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 in-
vestment in physical capital, the real rate can be affected as well by government fiscal and
monetary policies.

The Equilibrium We’ve seen that the real rate of return on an asset is approximately equal to
Nominal Rate the nominal rate minus the inflation rate. Because investors should be con-
of Interest cerned 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 main-
tain the expected real return offered by an investment.

Irving Fisher (1930) argued that the nominal rate ought to increase one for one with in-
creases in the expected inflation rate. If we use the notation E(i) to denote the current ex-
pectation 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()

The equation implies that if real rates are reasonably stable, then increases in nominal rates
ought to predict higher inflation rates. This relationship has been debated and empirically
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Figure 5.2 Interest and inflation rates, 1963-2002
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QUESTION 1

investigated. The results are mixed; although the data do not strongly support this relation-
ship, nominal interest rates seem to predict inflation as well as alternative methods, in part
because we are unable to forecast inflation well with any method.

One reason it is difficult to determine the empirical validity of the Fisher hypothesis that
changes in nominal rates predict changes in future inflation rates is that the real rate also
changes unpredictably over time. Nominal interest rates can be viewed as the sum of the
required real rate on nominally risk-free assets, plus a “noisy” forecast of inflation.

In Part 4 we discuss the relationship between short- and long-term interest rates. Longer
rates incorporate forecasts for long-term inflation. For this reason alone, interest rates on
bonds of different maturity may diverge. In addition, we will see that prices of longer-term
bonds are more volatile than those of short-term bonds. This implies that expected returns
on longer-term bonds may include a risk premium, so that the expected real rate offered by
bonds of varying maturity also may vary.

a. Suppose the real interest rate is 3% per year and the expected inflation
rate is 8%. 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?

Bills and Inflation, The Fisher equation predicts a close connection between inflation and the

1963-2002 rate of return on T-bills. This is apparent in Figure 5.2, which plots both time

series on the same set of axes. Both series tend to move together, which is
consistent with our previous statement that expected inflation is a significant force deter-
mining the nominal rate of interest.

For a holding period of 30 days, the difference between actual and expected inflation is
not large. The 30-day bill rate will adjust rapidly to changes in expected inflation induced
by observed changes in actual inflation. It is not surprising that we see nominal rates on
bills move roughly in tandem with inflation over time.
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Taxes and the Tax liabilities are based on nominal income and the tax rate determined by
Real Rate of Interest the investor’s tax bracket. Congress recognized the resultant “bracket creep”

(when nominal income grows due to inflation and pushes taxpayers into

higher brackets) and mandated index-linked tax brackets in the Tax Reform Act of 1986.

Index-linked tax brackets do not provide relief from the effect of inflation on the taxa-

tion of savings, however. Given a tax rate (f) and a nominal interest rate (R), the after-tax

interest rate is R(1 — f). The real after-tax rate is approximately the after-tax nominal rate
minus the inflation rate:

R1—D—i=@+i10—0—i=r(1 —1) —it

Thus the after-tax real rate of return falls as the inflation rate rises. Investors suffer an
inflation penalty equal to the tax rate times the inflation rate. If, for example, you are in a
30% tax bracket and your investments yield 12%, while inflation runs at the rate of 8%,
then your before-tax real rate is approximately 4%, and you should, in an inflation-
protected tax system, net after taxes a real return of 4%(1 — .3) = 2.8%. But the tax code
does not recognize that the first 8% of your return is no more than compensation for infla-
tion—not real income—and hence your after-tax return is reduced by 8% X .3 = 2.4%, so
that your after-tax real interest rate, at .4%, is almost wiped out.

E-INVESTMENTS
Inflation
and Rates

The Federal Reserve Bank of St. Louis has several sources of information available on
interest rates and economic conditions. One publication called Monetary Trends contains
graphs and tabular information relevant to assess conditions in the capital markets. Go to the
most recent edition of Monetary Trends at the following site (look for the “Publications” tab,
and then “Economic Research,” where you will find Monetary Trends) and answer the follow-
ing questions.

http://www.stls.frb.org/

1. What is the most current level of 3-month and 30-year Treasury yields?

2. Have nominal interest rates increased, decreased, or remained the same over the last
3 months?

3. Have real interest rates increased, decreased, or remained the same over the last
2 years?

4. Examine the information comparing recent U.S. inflation and long-term interest rates with
the inflation and long-term interest rate experience of Japan. Are the results consistent
with theory?

5.2 RISK AND RISK PREMIUMS

Suppose you are considering investing in a stock market index fund. The price of a share
in the fund is currently $100, and your investment horizon is 1 year. You expect the cash
dividend during the year to be $4, so your expected dividend yield (dividends earned per
dollar invested) is 4%.

Your total holding-period return (HPR) will depend on the price that will prevail 1 year
from now. Suppose your best guess is that it will be $110 per share. Then your capital gain
will be $10 and your HPR will be 14%. The definition of the holding-period return is
capital gain income plus dividend income per dollar invested in the stock:

_ Ending price of a share — Beginning price + Cash dividend

HPR — -
Beginning price
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In our case we have

_ $110 — $100 + $4
B $100 B

This definition of the HPR assumes the dividend is paid at the end of the holding period.
To the extent that dividends are received earlier, the HPR ignores reinvestment income
between the receipt of the payment and the end of the holding period. Recall also that the
percent return from dividends is called the dividend yield, and so the dividend yield plus
the capital gains yield equals the HPR.

There is considerable uncertainty about the price of a share a year from now, however,
so you cannot be sure about your eventual HPR. We can try to quantify our beliefs about
the state of the economy and the stock market in terms of three possible scenarios with
probabilities as presented in Table 5.1.

How can we evaluate this probability distribution? Throughout this book we will char-
acterize probability distributions of rates of return in terms of their expected or mean
return, E(r), and their standard deviation, o. The expected rate of return is a probability-
weighted average of the rates of return in each scenario. Calling p(s) the probability of each
scenario and r (s) the HPR in each scenario, where scenarios are labeled or “indexed” by
the variable s, we may write the expected return as

E(r) = > p(s)r(s) (3.1

HPR

.14, or 14%

Applying this formula to the data in Table 5.1, we find that the expected rate of return on
the index fund is

E(r) = (25 X 44%) + (.5 X 14%) + [.25 X (—16%)] = 14%

The standard deviation of the rate of return (o) is a measure of risk. It is defined as the
square root of the variance, which in turn is the expected value of the squared deviations
from the expected return. The higher the volatility in outcomes, the higher will be the av-
erage value of these squared deviations. Therefore, variance and standard deviation mea-
sure the uncertainty of outcomes. Symbolically,

o2 = 2 p(s) [r(s) — E() P (5.2)

Therefore, in our example,
02 = .25(44 — 14)> + 5(14 — 14)> + 25(—16 — 14)*> = 450

and

o=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 simply

Table 5.1 Probability Distribution of HPR on the Stock Market
State of the Ending
Economy Probability Price HPR
Boom .25 $140 44%
Normal growth .50 110 14
Recession .25 80 -16
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as deviations from the mean. As long as the probability distribution is more or less sym-
metric about the mean, o 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 o are perfectly adequate to characterize the distribution.

Getting back to the example, how much, if anything, should you invest in the index
fund? First, you must ask how much of an expected reward is offered for the risk involved
in investing money in stocks.

We measure the reward as the difference between the expected HPR on the index stock
fund and the risk-free rate, that is, the rate you can earn by leaving money in risk-free
assets such as T-bills, money market funds, or the bank. We call this difference the risk
premium on common stocks. If the risk-free rate in the example is 6% per year, and the ex-
pected index fund return is 14%, then the risk premium on stocks is 8% per year. The dif-
ference in any particular period between the actual rate of return on a risky asset and the
risk-free rate is called excess return. Therefore, the risk premium is the expected excess
return.

The degree to which investors are willing to commit funds to stocks depends on risk
aversion. Financial analysts generally assume 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.

Although this sample scenario analysis illustrates the concepts behind the quantification
of risk and return, you may still wonder how to get a more realistic estimate of £(r) and o
for common stocks and other types of securities. Here history has insights to offer.

5.3 THE HISTORICAL RECORD

Bills, Bonds, and The record of past rates of return is one possible source of information about
Stocks, 1926-2002 risk premiums and standard deviations. We can estimate the historical risk

premium by taking an average of the past differences between the returns on
an asset class and the risk-free rate. Table 5.2 on pages 146 and 147 presents the annual
rates of return on five asset classes for the period 1926-2002.

“Large Stocks” in Table 5.2 refers to Standard & Poor’s market-value-weighted port-
folio of 500 U.S. common stocks with large market capitalization. “Small Stocks” repre-
sents the value-weighted portfolio of the lowest-capitalization quintile (that is, the firms in
the bottom 20% of all companies traded on the NYSE when ranked by market capitaliza-
tion). Since 1982, this portfolio has included smaller stocks listed on the Amex and Nasdaq
markets as well.

“Long-Term T-Bonds” are represented by a government bond with about a 20-year ma-
turity and approximately current-level coupon rate.? “Intermediate-Term T-Bonds™ have
around a 7-year maturity with a current-level coupon rate.

“T-Bills” in Table 5.2 are of approximately 30-day maturity, and the 1-year HPR repre-
sents a policy of “rolling over” the bills as they mature. Because T-bill rates can change
from month to month, the total rate of return on these T-bills is riskless only for 30-day
holding periods.? The last column of Table 5.2 gives the annual inflation rate as measured
by the rate of change in the Consumer Price Index.

2 The importance of the coupon rate when comparing returns is discussed in Part 3.

3 The few negative returns in this column, all dating from before World War II, reflect periods where, in the absence of T-bills, re-
turns on government securities with about 30-day maturity have been used. However, these securities included options to be ex-
changed for other securities, thus increasing their price and lowering their yield relative to what a simple T-bill would have
offered.
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Figure 5.3 Rates of return on stocks, bonds, and T-bills, 1926-2002

Rates of Return (%)

60 7

Large Stocks
Long-Term T-Bonds
T-Bills

Source: Prepared from data in Table 5.2.

At the bottom of each column are four descriptive statistics. The first is the arithmetic
mean or average holding-period return. For bills, it is 3.82%; for long-term government
bonds, 5.68%; and for large stocks, 12.04%. The numbers in that row imply a positive av-
erage excess return suggesting a risk premium of, for example, 8.22% on large stocks (the
average excess return is the average HPR less the average risk-free rate of 3.82%).

The second statistic 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:

2 n E”
0':
11—1[:l n

Here, each year’s outcome (r,) is taken as a possible scenario. Deviations are taken from the
historical average, 7, instead of the expected value, E(r). Each historical outcome is taken
as equally likely and given a “probability” of 1/n. [We multiply by n/(n — 1) to eliminate
statistical bias for a “lost degree of freedom” in the estimate of variance.]

Figure 5.3 gives a graphic representation of the relative variabilities of the annual HPR
for 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 large-stock returns has been 20.55%
(and that of small stocks larger still) compared to 8.24% for long-term government bonds
and 3.18% for bills. Here is evidence of the risk—return trade-off that characterizes security
markets: The markets with the highest average returns also are 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 77-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 riskiest and bills as the least risky of the three asset classes.

An all-stock portfolio with a standard deviation of 20.55% would represent a very
volatile investment. For example, if stock returns are normally distributed with a standard
deviation of 20.55% and an expected rate of return of 12.04% (the historical average), in
roughly one year out of three, returns will be less than —8.51% (12.04 — 20.55) or greater
than 32.59% (12.04 + 20.55).
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Small Large Long-Term Intermediate-
Year Stocks Stocks T-Bonds Term T-Bonds T-Bills Inflation
1926 —8.91 12.21 4.54 4.96 3.19 —-1.12
1927 32.23 35.99 8.11 3.34 3.12 —2.26
1928 45.02 39.29 -0.93 0.96 3.82 —1.16
1929 —50.81 —7.66 4.41 5.89 4.74 0.58
1930 —45.69 —25.90 6.22 5.51 2.35 —6.40
1931 —49.17 —45.56 =53 —5.81 1.02 —-9.32
1932 10.95 —-9.14 11.89 8.44 0.81 —-10.27
1933 187.82 54.56 1.03 0.35 0.29 0.76
1934 25.13 —2.32 10.15 9.00 0.15 1.52
1935 68.44 45.67 4.98 7.01 0.17 2.99
1936 84.47 33.55 6.52 3.77 0.17 1.45
1937 —52.71 —36.03 0.43 1.56 0.32 2.86
1938 24.69 29.42 5.25 5.64 0.04 —2.78
1939 -0.10 —1.06 5.90 4.52 0.01 0.00
1940 —11.81 —9.65 6.54 2.03 —0.06 0.71
1941 —13.08 —11.20 0.99 —0.59 0.04 9.93
1942 51.01 20.80 5.39 1.81 0.26 9.03
1943 99.79 26.54 4.87 2.78 0.34 2.96
1944 60.53 20.96 3.59 1.98 0.32 2.30
1945 82.24 36.11 6.84 3.60 0.32 2.25
1946 -12.80 —9.26 0.15 0.69 0.35 18.13
1947 -3.09 4.88 -1.19 0.32 0.46 8.84
1948 —6.15 5.29 3.07 2.21 0.98 2.99
1949 21.56 18.24 6.03 2.22 1.1 —2.07
1950 45.48 32.68 —0.96 0.25 1.21 5.93
1951 9.41 23.47 -1.95 0.36 1.48 6.00
1952 6.36 18.91 1.93 1.63 1.64 0.75
1953 —5.68 —1.74 3.83 3.63 1.78 0.75
1954 65.13 52.55 4.88 1.73 0.86 -0.74
1955 21.84 31.44 —-1.34 —0.52 1.56 0.37
1956 3.82 6.45 -5.12 -0.90 2.42 2.99
1957 —-15.03 —-11.14 9.46 7.84 318 2.90
1958 70.63 43.78 —-3.71 -1.29 1.42 1.76
1959 17.82 12.95 =385 —-1.26 2.82 1.73
1960 -5.16 0.19 13.78 11.98 2.58 1.36
1961 30.48 27.63 0.19 2.23 2.16 0.67
1962 —16.41 —8.79 6.81 7.38 2.72 1.33
1963 12.20 22.63 —0.49 1.79 315 1.64
1964 18.75 16.67 4.51 4.45 3.52 0.97
1965 37.67 12.50 -0.27 1.27 3.97 1.92
1966 —8.08 —-10.25 3.70 5.14 4.71 3.46
1967 103.39 24.11 —7.41 0.16 415 3.04
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Small Large Long-Term Intermediate-
Year Stocks Stocks T-Bonds Term T-Bonds T-Bills Inflation
1968 50.61 11.00 —1.20 2.48 5.29 4.72
1969 —-32.27 —8.33 —6.52 -2.10 6.59 6.20
1970 —16.54 410 12.69 13.93 6.38 5.57
1971 18.44 14.17 17.47 8.71 4.32 3.27
1972 —0.62 19.14 5155 3.80 3.89 3.41
1973 —40.54 —14.75 1.40 2.90 7.06 8.71
1974 —29.74 —26.40 5.53 6.03 8.08 12.34
1975 69.54 37.26 8.50 6.79 5.82 6.94
1976 54.81 23.98 11.07 14.20 5.16 4.86
1977 22.02 —7.26 0.90 112 5,15 6.70
1978 22.29 6.50 —4.16 0.32 7.31 9.02
1979 43.99 18.77 9.02 4.29 10.69 13.29
1980 35.34 32.48 13.17 0.83 11.52 12.52
1981 7.79 —4.98 3.61 6.09 14.86 8.92
1982 27.44 22.09 6.52 33.39 10.66 3.83
1983 34.49 22.37 —0.53 5.44 8.85 3.79
1984 —14.02 6.46 15.29 14.46 9.96 3.95
1985 28.21 32.00 32.68 23.65 7.68 3.80
1986 3.40 18.40 23.96 17.22 6.06 1.10
1987 —13.95 5.34 —2.65 1.68 5.38 4.43
1988 21.72 16.86 8.40 6.63 6.32 4.42
1989 8.37 31.34 19.49 14.82 8.22 4.65
1990 —27.08 —3.20 713 9.05 7.68 6.11
1991 50.24 30.66 18.39 16.67 5.51 3.06
1992 27.84 7.71 7.79 7.25 3.40 2.90
1993 20.30 9.87 15.48 12.02 2.90 2.75
1994 —3.34 1.29 —7.18 —4.42 3.88 2.67
1995 33.21 37.71 31.67 18.07 5158 2.54
1996 16.50 23.07 —0.81 3.99 5.14 3.32
1997 22.36 33.17 15.08 7.69 5.08 1.70
1998 —2.55 28.58 13.52 8.62 4.78 1.61
1999 21.26 21.04 —8.74 0.41 4.56 2.68
2000 —3.02 -9.10 20.27 10.26 5.79 3.39
2001 —1.03 —11.90 4.21 8.16 3.72 1.55
2002 —21.58 —22.10 16.79 9.28 1.66 2.38
Average 17.74 12.04 5.68 5I85) 3.82 3.14
Standard deviation 39.30 20.55 8.24 6.30 3.18 4.37
Minimum —52.71 —45.56 —8.74 —5.81 —0.06 —10.27
Maximum 187.82 54.56 32.68 33.39 14.86 18.13

*You can find this spreadsheet on the Website for the text at www.mhhe.com/bkm. Look for the link to Chapter 5 spreadsheets.
Sources: Inflation data—Bureau of Labor Statistics; Returns on T-bills, large and small stocks—Center for Research in Security Prices; Treasury bonds—Center for
Research in Security Prices for 1926—1995 returns and Lehman Brothers long-term and intermediate Treasury indexes for 1996 and later returns.
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Figure 5.4
The normal
distribution

| | | | | T
—30 —20 1o 0 +1o +20 +30
—49.6 —29.1 -8.5 12.0 32.6 53.1 73.7

Figure 5.4 is a graph of the normal curve with mean 12.04% and standard deviation
20.55%. The graph shows the theoretical probability of rates of return within various
ranges given these parameters.

Figure 5.5 presents another view of the historical data, the actual frequency distribution
of returns on various asset classes over the period 1926-2002. Again, the greater range of
stock returns relative to bill or bond returns is obvious. The first column of the figure gives
the geometric averages of the historical rates of return on each asset class; this figure thus
represents the compound rate of growth in the value of an investment in these assets. The
second column shows the arithmetic averages that, absent additional information, might
serve as forecasts of the future HPRs for these assets. The last column is the variability of
asset returns, as measured by standard deviation. The historical results are consistent with
the risk—return trade-off: Riskier assets have provided higher expected returns, and histor-
ical risk premiums are considerable.

Figure 5.6 presents graphs of wealth indexes for investments in various asset classes
over the period of 1926-2002. The plot for each asset class assumes you invest $1 at year-
end 1925 and traces the value of your investment in following years. The inflation plot
demonstrates that to achieve the purchasing power represented by $1 in year-end 1925, one
would require $10.11 at year-end 2002. One dollar continually invested in T-bills starting at
year-end 1925 would have grown to $17.38 by year-end 2002, but provided only 1.72 times
the original purchasing power (17.38/10.11 = 1.72). That same dollar invested in large
stocks would have grown to $1,548.32, providing 153 times the original purchasing power
of the dollar invested—despite the great risk evident from sharp downturns during the
period. Hence, the lesson of the past is that risk premiums can translate into vast increases
in purchasing power over the long haul.

We should stress that variability of HPR in the past 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 1 year, for
example, a 1-year T-bill is a riskless investment, at least in terms of its nominal return,
which is known with certainty. However, the standard deviation of the 1-year T-bill rate es-
timated from historical data is not zero: This reflects variation over time in expected returns
rather than fluctuations of actual returns around prior expectations.



@ ‘ Bodie-Kane-Marcus: 11. Portfolio Theory 5. History of Interest Rates © The McGraw-Hill
Investments, Sixth Edition and Risk Premiums Companies, 2004

CHAPTER 5 History of Interest Rates and Risk Premiums 149

Figure 5.5
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Table 5.3 Purchasing Power of $1,000 20 Years from Now and

20-Year Real Annualized HPR

Number of Dollars
Required 20 Years Purchasing Power
Assumed Annual from Now to Buy of $1,000 to Be Annualized
Rate of Inflation What $1 Buys Today Received in 20 Years Real HPR
4% $2.19 $456.39 7.69%
6 3.21 311.80 5.66
8 4.66 214.55 3.70
10 6.73 148.64 1.82
12 9.65 103.67 0.00

Purchase price of bond is $103.67.
Nominal 20-year annualized HPR is 12% per year.
Purchasing power = $1,000/(1 + inflation rate)?°.

1+R 1.12
Real HPR, r, is computed from the following relationship: r= = -1

140 1+

The risk of cash flows of real assets reflects both business risk (profit fluctuations due
to business conditions) and financial risk (increased profit fluctuations due to leverage).
This reminds us that an all-stock portfolio represents claims on leveraged corporations.
Most corporations carry some debt, the service of which is a fixed cost. Greater fixed cost
makes profits riskier; thus leverage increases equity risk.

CONCEPT

CHECKI=
QUESTION 2

Compute the average excess return on large stocks (over the T-bill rate) and its
standard deviation for the years 1926-1934.

5.4 REAL VERSUS NOMINAL RISK

EXAMPLE 5.2

The distinction between the real and the nominal rate of return is crucial in making invest-
ment choices when investors are interested in the future purchasing power of their wealth.
Thus a U.S. Treasury bond that offers a “risk-free” nominal rate of return is not truly a risk-
free investment—it does not guarantee the future purchasing power of its cash flow.

Real versus Nominal Returns

Consider a zero-coupon bond that pays $1,000 on a date 20 years from now but nothing in
the interim. Suppose the price of the bond is $103.67, giving a nominal rate of return of
12% per year (since 103.67 X 1.12%° = 1,000). We compute in Table 5.3 the real annual-
ized HPR for each inflation rate. Although some people see zero-coupon bonds as a con-
venient way for individuals to lock in attractive, risk-free, long-term interest rates
(particularly in IRA or Keogh* accounts), the evidence in Table 5.3 is rather discouraging
about the value of $1,000 in 20 years in terms of today’s purchasing power.

* A tax shelter for self-employed individuals.
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A revealing comparison is at a 12% rate of inflation. At that rate, Table 5.3 shows that
the purchasing power of the $1,000 to be received in 20 years would be $103.67, the
amount initially paid for the bond. The real HPR in these circumstances is zero. When the
rate of inflation equals the nominal rate of interest, the price of goods increases just as fast
as the money accumulated from the investment, and there is no growth in purchasing
power.

At an inflation rate of only 4% per year, however, the purchasing power of $1,000 will
be $456.39 in terms of today’s prices; that is, the investment of $103.67 grows to a real
value of $456.39, for a real 20-year annualized HPR of 7.69% per year.

Again looking at Table 5.3, you can see that an investor expecting an inflation rate of
8% per year anticipates a real annualized HPR of 3.70%. If the actual rate of inflation turns
out to be 10% per year, the resulting real HPR is only 1.82% per year. These differences
show the important distinction between expected and actual inflation rates.

Even professional economic forecasters acknowledge that their inflation forecasts are
hardly certain even for the next year, not to mention the next 20. When you look at an asset
from the perspective of its future purchasing power, you can see that an asset that is risk-
less in nominal terms can be very risky in real terms.>

Suppose the rate of inflation turns out to be 13% per year. What will be the
real annualized 20-year HPR on the nominally risk-free bond?

5.5 RETURN DISTRIBUTIONS AND VALUE AT RISK

What does history teach us about the risk of a representative portfolio of stocks? The dis-
tribution of stock returns over the last 77 years may be a rough guide as to potential losses
from future investments in the market. Let’s take a brief look at that distribution, focusing
particularly on its “left tail,” representing investment losses.

The valuation of a stock is based on its (discounted) expected future cash flows, and the
equilibrium price is set so as to yield a fair expected return, commensurate with its risk. De-
viations of the actual return from its expectation result from forecasting errors concerning
the various economic factors that affect future cash flows. It is natural to expect that the net
effect of these many potential forecasting errors, and hence rates of return on stocks, will
be at least approximately normally distributed.

The normal distribution has at least two attractive properties. First, it is symmetric and
completely described by two parameters, its mean and standard deviation. This property
implies that the risk of a normally distributed investment return is fully described by its
standard deviation. Second, a weighted average of variables that are normally distributed

3 In 1997 the Treasury began issuing inflation-indexed bonds called TIPS (for Treasury Inflation Protected Securities) which of-
fer protection against inflation uncertainty. We discuss these bonds in more detail in Chapter 14. However, the vast majority of
bonds make payments that are fixed in dollar terms; the real returns on these bonds are subject to inflation risk.

¢ The Cental Limit Theorem tells us that in many circumstances the combined effect of many random variables will be approxi-
mately normally distributed. Since new information about economic factors flows practically continuously, it is more reasonable
to describe continuously compounded returns, rather than holding-period returns, using a normal distribution. See the appendix
for a refresher on continuous compounding.
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also will be normally distributed. Therefore, when individual stock returns are normally
distributed, the return on any portfolio combining any set of stocks will also be normally
distributed and its standard deviation will fully convey its risk. For these reasons, it is use-
ful to know whether the assumption of normality is warranted. Figure 5.5 is derived from
raw annual returns and is too crude to make this determination.

Figure 5.7 compares the cumulative probability distributions of continuously com-
pounded monthly returns on large and small stocks with those of normal distributions with
matching means and standard deviations. While the cumulative distributions of both large
and small stocks roughly match the normal distribution, we can see that extreme values are
more frequent than suggested by the normal. Moreover, these extreme values appear to be
more frequent at the negative end of the distribution.
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We would like a measure that reveals whether extreme negative values are too large and
frequent to be adequately characterized by the normal distribution. One approach is to
compute the standard deviation separately for the negative deviations. This statistic is
called lower partial standard deviation (LPSD). If the LPSD is large relative to the overall
standard deviation, it should replace the standard deviation as a measure of risk, since in-
vestors presumably think about risk as the possibility of large negative outcomes.

Another way to describe the negative extreme values is to quantify the asymmetry of the
distribution. This we do by averaging the cubed (instead of squared) deviations from the
mean. Just as the variance is called the second moment around the mean, the average cubed
deviation is called the third moment of the distribution. The cubed deviations preserve sign,
which allows us to distinguish good from bad outcomes. Moreover, since cubing exagger-
ates larger deviations, the sign and magnitude of the average cubed deviation reveal the di-
rection and extent of the asymmetry. To scale the third moment (its unit is percent cubed),
we divide it by the cubed standard deviation. The resulting statistic is called the skew of the
distribution, and skewness is a measure of asymmetry. Table 5.4 compares the lower partial
standard deviations of large and small stocks to the overall standard deviations. Indeed, the
LPSD is much larger than the overall standard deviation. The next line indicates that both
distributions are negatively skewed.

Professional investors extensively use a risk measure that highlights the potential loss
from extreme negative returns, called value at risk, denoted by VaR (to distinguish it from
VAR or Var, commonly used to denote variance). The VaR is another name for the quantile
of a distribution. The quantile (g) of a distribution is the value below which lie g% of the
values. Thus the median of the distribution is the 50% quantile. Practitioners commonly
call the 5% quantile the VaR of the distribution. It tells us that, with a probability of 5%, we
can expect a loss equal to or greater than the VaR. For a normal distribution, which is com-
pletely described by its mean and standard deviation, the VaR always lies 1.65 standard de-
viations below the mean, and thus, while it may be a convenient benchmark, it adds no
information about risk. But if the distribution is not adequately described by the normal, the
VaR does give useful information about the magnitude of loss we can expect in a “bad”
(i.e., 5% quantile) scenario.

Table 5.4 shows the 5% VaR based on normal distributions with the same means and
standard deviations as large and small stocks. Actual VaR based on historic returns show
significantly greater losses for large stocks (—30% vs. —23%) and for small stocks (—62%
vs. —44%). One can compute the VaR corresponding to other quantiles, for example a 1%
VaR. The VaR has become widely used by portfolio managers and regulators as a measure
of potential losses.

Table 5.4 Deviations from Normality and VaR

(Continuously Compounded Monthly Returns, 1926-2002)

Large Stocks Small Stocks

Mean 9.54% 11.01%
Standard deviation 19.83% 33.25%
LPSD 28.36% 39.90%
Skew —0.98 —0.66

VaR Normal —23.18% —43.85%

VaR Actual —30.07% —62.04%
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5.6 A GLOBAL VIEW OF THE HISTORICAL RECORD

As financial markets around the world grow and become more regulated and transparent,
U.S. investors look to improve diversification by investing internationally. Foreign in-
vestors that traditionally used U.S. financial markets as a safe haven to supplement home-
country investments also seek international diversification to reduce risk. The question
arises as to how historical U.S. experience compares with that of stock markets around the
world.

Figure 5.8 shows a century-long history (1900-2000) of average nominal and real re-
turns in stock markets of 16 developed countries. We find the United States in fourth place
in terms of real, average returns, behind Sweden, Australia, and South Africa. Figure 5.9
shows the standard deviations of real stock and bond returns for these same countries. We
find the United States tied with four other countries for third place in terms of lowest stan-
dard deviation of real stock returns. So the United States has done well, but not abnormally
so, compared with these countries.

One interesting feature of these figures is that the countries with the worst results, mea-
sured by the ratio of average real returns to standard deviation, are Italy, Belgium, Ger-
many, and Japan—the countries most devastated by World War II. The top-performing
countries are Australia, Canada, and the United States, the countries least devastated by
the wars of the twentieth century. Another, perhaps more telling feature, is the insignificant
difference between the real returns in the different countries. The difference between the
highest average real rate (Sweden, at 7.6%) from the average return across the 16 countries
(5.1%) is 2.5%. Similarly, the difference between the average and the lowest country return
(Belgium, at 2.5%) is 2.6%. Using the average standard deviation of 23%, the t-statistic for
a difference of 2.6% with 100 observations is

Difference in mean 2.6

Standard deviation/\/n  23/0/100

which is far below conventional levels of statistical significance. We conclude that the U.S.
experience cannot be dismissed as an outlier case. Hence, using the U.S. stock market as a
yardstick for return characteristics may be reasonable.

t-Statistic = 1.3

5.7 FORECASTS FOR THE LONG HAUL

While portfolio managers struggle daily to adjust their portfolios to changing expectations,
individual investors are more concerned with long-term expectations. A middle-aged in-
vestor at the age of 40 is typically saving largely for retirement with a horizon of some
25 years. With a $100,000 investment, a 1% increase in the average real rate, from 6% to
7%, would increase the real retirement fund in 25 years from 100,000 X 1.06* = $429,187
to $542,743, a difference of $113,556 in real-consumption dollars. You can see why a reli-
able long-term return forecast is crucial to the determination of how much to save and how
much of the savings to invest in risky assets for the risk premium they offer.

The Japanese experience in the 1990s provides another idea of the stakes involved. In
1990, the Nikkei 225 (an index of Japanese stocks akin to the S&P 500 in the United
States) stood at just about 40,000. By 2003, that index stood at about 8,000, a nominal loss
of 80% over 13 years and an even greater loss in real terms. A Japanese investor who in-
vested in stocks at the age 50 in 1990 would have found himself in 2003, only a few years
before retirement, with less than 20% of his 1990 savings. For such investors, the rosy
long-term history of stock market investments is cold comfort.
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Figure 5.8 Nominal and real equity returns around the world, 1900-2000
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Source: Elroy Dimson, Paul Marsh, and Mike Staunton, Triumph of the Optimists: 101 Years of Global Investment Returns, Princeton University Press, 2002.

Figure 5.9 Standard deviations of real equity and bond returns around the world, 1900-2000
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These days, practitioners and scholars are debating whether the historical U.S. average
risk-premium of large stocks over T-bills of 8.22% (12.04% — 3.82%; see Table 5.2), is a
reasonable forecast for the long term. This debate centers around two questions: First, do
economic factors that prevailed over that historic period (1926-2002) adequately represent
those that may prevail over the forecasting horizon? Second, is the arithmetic average from
the available history a good yardstick for long-term forecasts?
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Fama and French’ note that the risk premium on equities over the period 1872-1949
was 4.62%, much lower than the 8.41% premium realized over the period 1950-1999.
They argue that returns over the later half of the twentieth century were largely driven by
unexpected capital gains that cannot be expected to prevail in the next century.

Figure 5.5 shows that the large-stock risk premium as measured by geometric averages
over the period 1926-2002 is much lower, at 6.23% (i.e., 10.01% — 3.78%), than the
8.22% premium based on the arithmetic average. This difference alone would take away
about half of the range of the debate. So which average should we use?

The use of the arithmetic average to forecast future rates of return derives from the sta-
tistical property that it is unbiased. This desirable property has made arithmetic averages
the norm for estimating expected holding-period rates of return. However, for forecasts of
cumulative returns over long horizons, the arithmetic average is inadequate. Jacquier,
Kane, and Marcus® show that the correct forecast of total returns over long horizons re-
quires compounding at a weighted average of the arithmetic and geometric historical aver-
ages. The proper weight applied to the geometric average equals the ratio of the length of
the forecast horizon to the length of the estimation period. For example, if we wish to fore-
cast the cumulative return for a 25-year horizon from a 77-year history, an unbiased esti-
mate would be to compound at a rate of

(77 — 25)

. 25 . .
Geometric average X - + Arithmetic average X 75

77
This correction would take about 0.7% off the historical arithmetic average risk premium
on large stocks and about 2% off the arithmetic average of small stocks. A forecast for the
next 77 years would require compounding at only the geometric average, and for longer
horizons at an even lower number. The forecast horizons that are relevant for current
middle-aged investors must, however, be resolved primarily on economic rather than
statistical grounds.

1. The economy’s equilibrium level of real interest rates depends on the willingness of
households to save, as reflected in the supply curve of funds, and on the expected profit-
ability of business investment in plant, equipment, and inventories, as reflected in the
demand curve for funds. It depends also on government fiscal and monetary policy.

2. The nominal rate of interest is the equilibrium real rate plus the expected rate of infla-
tion. In general, we can directly observe only nominal interest rates; from them, we must
infer expected real rates, using inflation forecasts.

3. The equilibrium expected rate of return on any security is the sum of the equilibrium
real rate of interest, the expected rate of inflation, and a security-specific risk premium.

4. 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.

7 Eugene Fama and Kenneth French, “The Equity Premium,” Journal of Finance 57 (April 2000), pp. 637-60. Similar evidence
appears in Ravi Jagannathan, Ellen R. McGrattan, and Anna Scherbina, “The Declining U.S. Equity Premium,” Federal Reserve
Bank of Minneapolis Quarterly Review 24 (Fall 2000), pp. 3—19.

8 Eric Jacqier, Alex Kane and Alan J. Marcus, “Geometric or Arithmetic Means: A Reconsideration,” Financial Analysts Journal
(November/December 2003).
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5. Assets with guaranteed nominal interest rates are risky in real terms because the future
inflation rate is uncertain.

6. Historical returns on stocks exhibit more frequent large negative deviations from the
mean than would be predicted from a normal distribution. The lower partial standard
deviation (LPSD) and the skewness of the actual distribution quantify the deviation
from normality. The LPSD, instead of the standard deviation, is sometimes used by
practitioners as a measure of risk.

7. A widely used measure of risk is value at risk (VaR). VaR measures the loss that will be
exceeded with a specified probability such as 5%. The VaR does not add new informa-
tion when returns are normally distributed. When negative deviations from the average
are larger and more frequent than the normal distribution, the 5% VaR will be more than
1.65 standard deviations below the average return.

8. Historical rates of return over the twentieth century in developed capital markets sug-
gest the U.S. history of stock returns is not an outlier compared to other countries.

9. The arithmetic average of the risk premium on stocks over the period 1926-2002 is ar-
guably too optimistic as a forecast for long-term investments. Some evidence suggests
returns over the later half of the twentieth century were unexpectedly high, and hence
the full-century average is upward biased. In addition, the arithmetic average return may
give upward biased estimates of long-term cumulative return. Long-term forecasts re-
quire compounding at an average of the geometric and arithmetic historical means,
which reduces the forecast.

KEY TERMS nominal interest rate risk premium normal distribution
real interest rate excess return value at risk
risk-free rate risk aversion

WEBSITES www.bloomberg.com/markets/wei.html
Visit this site to review the world’s largest stock indices.
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www.quote.bloomberg.com/cgi-bin/regionalind.cgi
Check out the U.S. regional economies indices, including the recent performance in
your region of the United States.

cbs.marketwatch.com/news/default.asp?sitelD=mktw
Review the recent performance of major U.S. stock indices under the Markets link. Find
major international indices (left margin) under the Global Markets link at the top of the
home page.

finance.lycos.com
Review a full list of domestic indices via the More Indices Activity under the NYSE
graphic on the upper left of the page.
(continued)
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WEBSITES www.bloomberg.com
Go to the Markets link, then Rates and Bonds for current interest rates and graphics on
U.S. and international government bonds and other key interest rates.

www.bondsonline.com
www.investinginbonds.com
These sites provide bond information, indices, current market rates, and yield curves.

www.stls.frb.org
This site contains current and historical data on a variety of interest rates. Download his-
torical economic data and interest rates at the FRED (Federal Reserve Economic Data)
database. There are excellent graphics at FRED II. Link to Economic Research at the
home page. Link to Publications and U.S. Financial Data (pull-down tab) for graphic
presentation of monetary data and selected interest rates.

PROBLEMS 1. 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 1l-year savings deposit at a bank offering an interest rate of 7.5%.

c. A20-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?

2. Use Figure 5.1 in the text to analyze the effect of the following on the level of real
interest rates:

a. Businesses become more pessimistic about future demand for their products and
decide to reduce 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 purchases of U.S. Treasury
securities in order to increase the supply of money.
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3. You are considering the choice between investing $50,000 in a conventional 1-year
bank CD offering an interest rate of 7% and a 1-year “Inflation-Plus” CD offering
3.5% 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 3% over the next year, which is the better
investment? Why?

d. If we observe a risk-free nominal interest rate of 7% per year and a risk-free
real rate of 3.5% on inflation-indexed bonds, can we infer that the market’s ex-
pected rate of inflation is 3.5% per year?

4. Look at Table 5.1 in the text. Suppose you now revise your expectations regarding
the stock market as follows:
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State of the Economy Probability Ending Price HPR

Boom .35 $140 44%
Normal growth .30 110 14
Recession .35 80 -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.

5. Derive the probability distribution of the 1-year HPR on a 30-year U.S. Treasury
bond with an 8% coupon if it is currently selling at par and the probability distribu-
tion of its yield to maturity a year from now is as follows:

State of the Economy Probability YTM

Boom .20 11.0%
Normal growth .50 8.0
Recession .30 7.0

For simplicity, assume the entire 8% coupon is paid at the end of the year rather than
every 6 months.

6. Using the historical risk premiums as your guide, what would be your estimate of
the expected annual HPR on the S&P 500 stock portfolio if the current risk-free in-
terest rate is 6%?

7. Compute the means and standard deviations of the annual HPR of large stocks and
long-term Treasury bonds using only the last 30 years of data in Table 5.2, 1973—
2002. How do these statistics compare with those computed from the data for the
period 1926-1941? Which do you think are the most relevant statistics to use
for projecting into the future?

8. During a period of severe inflation, a bond offered a nominal HPR of 80% per year.
The inflation rate was 70% per year.

a. What was the real HPR on the bond over the year?
b. Compare this real HPR to the approximation r = R — i.

9. Suppose that the inflation rate is expected to be 3% in the near future. Using the
historical data provided in this chapter, what would be your predictions for:
a. The T-bill rate?

b. The expected rate of return on large stocks?
c¢. The risk premium on the stock market?
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10. An economy is making a rapid recovery from steep recession, and businesses fore-
see a need for large amounts of capital investment. Why would this development
affect real interest rates?

CFTA\ 11. Given $100,000 to invest, what is the expected risk premium in dollars of investing
\PR/OBLEMS in equities versus risk-free T-bills (U.S. Treasury bills) based on the following table?
Action Probability Expected Return
Invest in equities .6 $50,000
4 ———  —$30,000

Invest in risk-free T-bill 1.0 $ 5,000
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a. $13,000.
b. $15,000.
c. $18,000.
d. $20,000.
CFTQ 12. ]fBzilsed on the scenarif)s ;)elow, what is the expected return for a portfolio with the
\\PR/OBLEMS ollowing return profile?

Market Condition

Bear Normal Bull
Probability 2 3 5
Rate of return —25% 10% 24%
a. 4%.
b. 10%.
c. 20%.
g d. 25%.
< . . .
.£ Use the following expectations on Stocks X and Y to answer questions 13 through
E 15 (round to the nearest percent).
o
U. Bear Market Normal Market Bull Market
Q
é Probability 0.2 0.5 0.3
= Stock X —20% 18% 50%
s Stock Y —15% 20% 10%
z 13. What are the expected rates of return for Stocks X and Y?
= CFAo\ P
- PROBLEMS
« I StockX  Stock Y
(,) _—
) a. 18% 5%
= b. 18% 12%
-é’ . 20% 1%
d 20% 10%
14. What are the standard deviations of returns on Stocks X and Y?
CFAo)
\P_R/OBLEMS
Stock X Stock Y
a. 15% 26%
b. 20% 4%
c.  24% 13%
d 28% 8%
CFTA\ 15. Assume that of your $10,000 portfolio, you invest $9,000 in Stock X and $1,000 in
\\PR/%BLEMS Stock Y. What is the expected return on your portfolio?
a. 18%.
b. 19%.
c. 20%.

d. 23%.
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16. Probabilities for three states of the economy, and probabilities for the returns on a
CFA0)

particular stock in each state are shown in the table below.

\P_R/OBLEMS

Probability of
Stock Performance

State of Probability of Stock in Given
Economy Economic State Performance Economic State
Good 3 Good .6
Neutral .3
Poor A
Neutral 5 Good 4
Neutral .3
Poor .3
Poor 2 Good 2
Neutral .3
Poor 5

The probability that the economy will be neutral and the stock will experience poor
performance is

a. .06.
b. .15.
c. .50.
d. .80.
CFTQ 17. An analyst estimates that a s.tock has the following probabilities of return depending
\\PR/OBLEMS on the state of the economy:

State of
Economy Probability Return

Good A 15%
Normal .6 13
Poor 3 7
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The expected return of the stock is:

a. 7.8%.
b. 11.4%.
c. 11.7%.
d. 13.0%.

Problems 18-19 represent a greater challenge. You may need to review the defini-
tions of call and put options in Chapter 2.

18. You are faced with the probability distribution of the HPR on the stock market in-
dex fund given in Table 5.1 of the text. Suppose the price of a put option on a share
of the index fund with exercise price of $110 and maturity of 1 year is $12.

a. What is the probability distribution of the HPR on the put option?

b. What is the probability distribution of the HPR on a portfolio consisting of one
share of the index fund and a put option?

c. In what sense does buying the put option constitute a purchase of insurance in
this case?
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19. Take as given the conditions described in the previous question, and suppose the
risk-free interest rate is 6% per year. You are contemplating investing $107.55 in a
I-year CD and simultaneously buying a call option on the stock market index fund
with an exercise price of $110 and a maturity of 1 year. What is the probability dis-
tribution of your dollar return at the end of the year?

Go to http://www.mhhe.com/business/finance/edumarketinsight (Bookmark this
page!) and link to Company, then Population. Select a company of interest to you and
link to the Company Research page with a menu of company information reports on the
left. Link to the Excel Analytics reports and open the annual income statement for your
company. The report will open using the Excel viewer software. You will note that the
Excel Analytic reports provide 6 years of data, in this case, income statements. To work
with the file, for example, to recalculate the income statement as a percent of total sales
(percentage composition of sales), save the file to a folder, open Excel, and make any
changes desired. The Excel Analytics output now is your page to work with as you like.
(More on this later in the text.) If you cannot access the Excel Analytics pages, you may
have to update your Windows and/or MS Office package. Review the various reports
for later reference.

SlANDARD
AOORS

E-INVESTMENTS Go to http://gozips.uakron.edu/~drd/downloadtutorial.html. Review the step-by-step tu-
Analytics torial providing instructions for downloading economic and financial data in a variety of file
Tutorial formats into Excel. Work through the example provided at the end of the tutorial. Later assign-
ments in this text will ask you to use the data that you have downloaded, so learning how to
access it is a first step for later assignments.

L.a 1+R=(+n1+i)=(1.03)(1.08) = 1.1124
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R =11.24%
b. 1 + R =(1.03)(1.10) = 1.133
SOLUTIONS R =13.3% , , o
TO CONCEPT 2. The mean excess return for the period 19261934 is 3.55% (below the historical
CHECKS average), and the standard deviation (dividing by n — 1) is 32.55 (above the histori-

cal average). These results reflect the severe downturn of the great crash and the un-
usually high volatility of stock returns in this period.

3. r=(12 — .13)/1.13 = —.00885, or —.885%. When the inflation rate exceeds the
nominal interest rate, the real rate of return is negative.

APPENDIX: CONTINUOUS COMPOUNDING

Suppose that your money earns interest at an annual nominal percentage rate (APR) of
6% per year compounded semiannually. What is your effective annual rate of return, ac-
counting for compound interest?
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We find the answer by first computing the per (compounding) period rate, 3% per half-
year, and then computing the future value (FV) at the end of the year per dollar invested at
the beginning of the year. In this example, we get

FV = (1.03) = 1.0609

The effective annual rate (Rggp), that is, the annual rate at which your funds have grown, is
just this number minus 1.0.

Repe = 1.0609 — 1 = .0609 = 6.09% per year
The general formula for the effective annual rate is

Rppr = <1 + AER> —1

where APR is the annual percentage rate and »n is the number of compounding periods per
year. Table 5A.1 presents the effective annual rates corresponding to an annual percentage
rate of 6% per year for different compounding frequencies.

As the compounding frequency increases, (1 + APR/n)" gets closer and closer to eA™R,
where e is the number 2.71828 (rounded off to the fifth decimal place). In our example,
% = 1.0618365. Therefore, if interest is continuously compounded, Ry = 0618365, or
6.18365% per year.

Continuously compounded rates are extensively used for two reasons. First, as noted
in section 5.5, since information flows into capital markets continuously, rates of return
are best modeled as evolving and compounding continuously. Second, pricing models for
derivative assets such as call and put options on stocks often are based on continuously
rebalanced portfolios. The need to model stock prices as trading continuously calls for con-
tinuously compounded rates of return.

With continuous compounding the effective rate is given by

1 + Rggp = AR

We also can compute the continuously compounded rate from the observed effective hold-
ing-period returns as

Continuously compounded rate = In(1 + Rggp)

For short-term (e.g., daily) holding-period returns, the difference between the effective and
continuously compounded rate is quite small. But for longer-term rates such as quarterly or
annual, the difference is greater.

Using continuously compounded rates simplifies the algebraic relationship between real
and nominal rates of return. To see how, let us compute the real rate of return first using

Table 5A.1 Effective Annual Rates for APR of 6%

Compounding

Frequency n Regr (%)
Annually 1 6.00000
Semiannually 2 6.09000
Quarterly 4 6.13636
Monthly 12 6.16778
Weekly 52 6.17998
Daily 365 6.18313
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annual compounding and then using continuous compounding. Assume the nominal inter-
est rate is 6% per year compounded annually and the rate of inflation is 4% per year com-
pounded annually. Using the relationship

1 + Nominal rate B

Real rate = 7= -
_UER R

we find that the effective annual real rate is
r=1.06/1.04 — 1 =.01923 = 1.923% per year

With continuous compounding, the relationship becomes

e = effel = R 1

Taking natural logarithms, we get
r=R—1i
Real rate = Nominal rate — Inflation rate

all expressed as annual, continuously compounded percentage rates.

Thus if we assume a nominal interest rate of 6% per year compounded continuously and
an inflation rate of 4% per year compounded continuously, the real rate is 2% per year
compounded continuously.

To pay a fair interest rate to a depositor, the compounding frequency must be at least
equal to the frequency of deposits and withdrawals. Only when you compound at least as
frequently as transactions in an account can you assure that each dollar will earn the full in-
terest due for the exact time it has been in the account. These days, online computing for
deposits is common, so the use of continuous or at least daily compounding is the norm.
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RISK AND RISK AVERSION

The investment process consists of two broad tasks. One task is security

and market analysis, by which we assess the risk and expected-return

attributes of the entire set of possible investment vehicles. The second task

is the formation of an optimal portfolio of assets. This task involves the

determination of the best risk-return opportunities available from feasible

investment portfolios and the choice of the best portfolio from the feasible

set. We start our formal analysis of investments with this latter task, called

portfolio theory. We return to the security analysis task in later chapters.
This chapter introduces

three themes in portfolio

theory, all centering on risk. =

The first is the basic tenet

that investors avoid risk and

demand a reward for engaging

in risky investments. The

reward is taken as a risk

premium, the difference

between the expected rate

of return and that available

on alternative risk-free

investments. The second theme A

allows us to quantify investors’ } ,

personal trade-offs between | S a n E : u r

portfolio risk and expected ! - —

return. To do this we introduce the wutility function, which assumes that

investors can assign a welfare or “utility” score to any investment portfolio

depending on its risk and return. Finally, the third fundamental principle is

that we cannot evaluate the risk of an asset separate from the portfolio of

which it is a part; that is, the proper way to measure the risk of an individual

asset is to assess its impact on the volatility of the entire portfolio

of investments. Taking this approach, we find that seemingly risky

securities may be portfolio stabilizers and actually low-risk assets.

165
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Appendix A to this chapter describes the theory and practice of measuring
portfolio risk by the variance or standard deviation of returns. We discuss
other potentially relevant characteristics of the probability distribution of
portfolio returns, as well as the circumstances in which variance is sufficient

to measure risk. Appendix B discusses the classical theory of risk aversion.

6.1 RISK AND RISK AVERSION

Risk with The presence of risk means that more than one outcome is possible. A sim-
Simple Prospects ple prospect is an investment opportunity in which a certain initial wealth is
placed at risk, and there are only two possible outcomes. For the sake of
simplicity, it is useful to elucidate some basic concepts using simple prospects.'

Take as an example initial wealth, W, of $100,000, and assume two possible re-
sults. With a probability p = .6, the favorable outcome will occur, leading to final wealth
W, = $150,000. Otherwise, with probability 1 — p = .4, a less favorable outcome,

W, = $80,000, will occur. We can represent the simple prospect using an event tree:

W, = $150,000

W = $100,000

1-p=24
W, = $80,000
Suppose an investor is offered an investment portfolio with a payoff in 1 year described
by such a simple prospect. How can you evaluate this portfolio?

First, try to summarize it using descriptive statistics. For instance, the mean or expected
end-of-year wealth, denoted E(W), is

E(W) =pW, + 1 — pW,
= (.6 X 150,000) + (.4 X 80,000)
= $122,000
The expected profit on the $100,000 investment portfolio is $22,000: $122,000 —

$100,000. The variance, o2, of the portfolio’s payoff is calculated as the expected value of
the squared deviation of each possible outcome from the mean:

o2 = plW, — EW)P? + (1 = p) [W, — EW)P?
=.6(150,000 — 122,000)* + .4(80,000 — 122,000)
1,176,000,000

The standard deviation, o, which is the square root of the variance, is therefore $34,292.86.

Clearly, this is risky business: The standard deviation of the payoff is large, much larger
than the expected profit of $22,000. Whether the expected profit is large enough to justify
such risk depends on the alternatives to this portfolio.

! Chapters 6 through 8 rely on some basic results from elementary statistics. For a refresher, see the Quantitative Review in the
Appendix at the end of the book.
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Let us suppose Treasury bills are one alternative to the risky portfolio. Suppose that at
the time of the decision, a 1-year T-bill offers a rate of return of 5%; $100,000 can be in-
vested to yield a sure profit of $5,000. We can now draw the decision tree.

A. Invest in risky { profit = $50,000
prospect profit = —$20.000

1—-p=4

$100,000

B. Invest in risk-
free T-bill

profit = $5,000

Earlier we showed the expected profit on the prospect to be $22,000. Therefore, the ex-
pected marginal, or incremental, profit of the risky portfolio over investing in safe T-bills is

$22,000 — $5,000 = $17,000

meaning that one can earn a risk premium of $17,000 as compensation for the risk of the
investment.

The question of whether a given risk premium provides adequate compensation for an
investment’s risk is age-old. Indeed, one of the central concerns of finance theory (and
much of this text) is the measurement of risk and the determination of the risk premiums
that investors can expect of risky assets in well-functioning capital markets.

What is the risk premium of the risky portfolio in terms of rate of return rather
than dollars?

Risk, Speculation, One definition of speculation is “the assumption of considerable business
and Gambling risk in obtaining commensurate gain.” Although this definition is fine lin-

guistically, it is useless without first specifying what is meant by “commen-
surate gain” and “considerable risk.”

By “commensurate gain” we mean a positive risk premium, that is, an expected profit
greater than the risk-free alternative. In our example, the dollar risk premium is $17,000,
the incremental expected gain from taking on the risk. By “considerable risk” we mean that
the risk is sufficient to affect the decision. An individual might reject a prospect that has
a positive risk premium because the added gain is insufficient to make up for the risk
involved.

To gamble is “to bet or wager on an uncertain outcome.” If you compare this definition
to that of speculation, you will see that the central difference is the lack of “commensurate
gain.” Economically speaking, a gamble is the assumption of risk for no purpose but en-
joyment of the risk itself, whereas speculation is undertaken in spite of the risk involved be-
cause one perceives a favorable risk—return trade-off. To turn a gamble into a speculative
prospect requires an adequate risk premium to compensate risk-averse investors for the
risks they bear. Hence, risk aversion and speculation are not inconsistent.

In some cases a gamble may appear to the participants as speculation. Suppose two in-
vestors disagree sharply about the future exchange rate of the U.S. dollar against the British
pound. They may choose to bet on the outcome. Suppose that Paul will pay Mary $100 if
the value of £1 exceeds $1.70 one year from now, whereas Mary will pay Paul if the pound
is worth less than $1.70. There are only two relevant outcomes: (1) the pound will exceed
$1.70, or (2) it will fall below $1.70. If both Paul and Mary agree on the probabilities of the
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two possible outcomes, and if neither party anticipates a loss, it must be that they assign
p = .5 to each outcome. In that case the expected profit to both is zero and each has entered
one side of a gambling prospect.

What is more likely, however, is that the bet results from differences in the probabilities
that Paul and Mary assign to the outcome. Mary assigns it p > .5, whereas Paul’s assess-
ment is p < .5. They perceive, subjectively, two different prospects. Economists call this
case of differing beliefs “heterogeneous expectations.” In such cases investors on each side
of a financial position see themselves as speculating rather than gambling.

Both Paul and Mary should be asking, Why is the other willing to invest in the side of
a risky prospect that I believe offers a negative expected profit? The ideal way to resolve
heterogeneous beliefs is for Paul and Mary to “merge their information,” that is, for each
party to verify that he or she possesses all relevant information and processes the informa-
tion properly. Of course, the acquisition of information and the extensive communication
that is required to eliminate all heterogeneity in expectations is costly, and thus up to a
point heterogeneous expectations cannot be taken as irrational. If, however, Paul and Mary
enter such contracts frequently, they would recognize the information problem in one
of two ways: Either they will realize that they are creating gambles when each wins half
of the bets, or the consistent loser will admit that he or she has been betting on the basis of
inferior forecasts.

CONCEPT
CHECKI=

QUESTION 2

Assume that dollar-denominated T-bills in the United States and pound-
denominated bills in the United Kingdom offer equal yields to maturity. Both
are short-term assets, and both are free of default risk. Neither offers investors
a risk premium. However, a U.S. investor who holds U.K. bills is subject to ex-
change rate risk, because the pounds earned on the U.K. bills eventually will
be exchanged for dollars at the future exchange rate. Is the U.S. investor en-
gaging in speculation or gambling?

Risk Aversion We have discussed risk with simple prospects and how risk premiums bear
and Utility Values on speculation. A prospect that has a zero risk premium is called a fair game.

Investors who are risk averse reject investment portfolios that are fair
games or worse. Risk-averse investors are willing to consider only risk-free or speculative
prospects with positive risk premia. Loosely speaking, a risk-averse investor “penalizes”
the expected rate of return of a risky portfolio by a certain percentage (or penalizes the ex-
pected profit by a dollar amount) to account for the risk involved. The greater the risk, the
larger the penalty. One might wonder why we assume risk aversion as fundamental. We be-
lieve that most investors would accept this view from simple introspection, but we discuss
the question more fully in Appendix B of this chapter.

We can formalize the notion of a risk-penalty system. To do so, we will assume that each
investor can assign a welfare, or utility, score to competing investment portfolios based on
the expected return and risk of those portfolios. The utility score may be viewed as a means
of ranking portfolios. Higher utility values are assigned to portfolios with more attractive
risk-return profiles. Portfolios receive higher utility scores for higher expected returns and
lower scores for higher volatility. Many particular “scoring” systems are legitimate. One
reasonable function that is commonly employed by financial theorists and the AIMR (As-
sociation of Investment Management and Research) assigns a portfolio with expected re-
turn E(r) and variance of returns o2 the following utility score:

U = E(r) — .005A¢? 6.1
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where U is the utility value and A is an index of the investor’s risk aversion. The factor of
.005 is a scaling convention that allows us to express the expected return and standard de-
viation in equation 6.1 as percentages rather than decimals.

Equation 6.1 is consistent with the notion that utility is enhanced by high expected re-
turns and diminished by high risk. Whether variance is an adequate measure of portfolio
risk is discussed in Appendix A. The extent to which variance lowers utility depends on A,
the investor’s degree of risk aversion. More risk-averse investors (who have the larger As)
penalize risky investments more severely. Investors choosing among competing investment
portfolios will select the one providing the highest utility level.

Risk aversion obviously will have a major impact on the investor’s appropriate risk—
return trade-off. The box on pages 170-171 discusses some techniques that financial ad-
visers use to gauge the risk aversion of their clients.

Notice in equation 6.1 that the utility provided by a risk-free portfolio is simply the rate
of return on the portfolio, because there is no penalization for risk. This provides us with a
convenient benchmark for evaluating portfolios.

Evaluating Investments by Using Utility Scores

Recall the earlier investment problem, choosing between a portfolio with an expected
return of 22% and a standard deviation o = 34% and T-bills providing a risk-free return
of 5%. Although the risk premium on the risky portfolio is large, 17%, the risk of the proj-
ect is so great that an investor would not need to be very risk averse to choose the safe all-
bills strategy. Even for A = 3, a moderate risk-aversion parameter, equation 6.1 shows the
risky portfolio’s utility value as 22 — (.005 X 3 X 342) = 4.66%, which is slightly lower
than the risk-free rate. In this case, one would reject the portfolio in favor of T-bills.

The downward adjustment of the expected return as a penalty for risk is .005 X 3 X
342 = 17.34%. If the investor were less risk averse (more risk tolerant), for example, with
A = 2, she would adjust the expected rate of return downward by only 11.56%. In that case
the utility level of the portfolio would be 10.44%, higher than the risk-free rate, leading her
to accept the prospect.

A portfolio has an expected rate of return of 20% and standard deviation of
20%. Bills offer a sure rate of return of 7%. Which investment alternative will
be chosen by an investor whose A = 4? What if A = 8?

Because we can compare utility values to the rate offered on risk-free investments when
choosing between a risky portfolio and a safe one, we may interpret a portfolio’s utility
value as its “certainty equivalent” rate of return to an investor. That is, the certainty equiv-
alent rate of a portfolio is the rate that risk-free investments would need to offer with cer-
tainty to be considered equally attractive as the risky portfolio.

Now we can say that a portfolio is desirable only if its certainty equivalent return ex-
ceeds that of the risk-free alternative. A sufficiently risk-averse investor may assign any
risky portfolio, even one with a positive risk premium, a certainty equivalent rate of return
that is below the risk-free rate, which will cause the investor to reject the portfolio. At the
same time, a less risk-averse (more risk-tolerant) investor may assign the same portfolio a
certainty equivalent rate that exceeds the risk-free rate and thus will prefer the portfolio to
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TIME FOR INVESTING'S FOUR-LETTER WORD

What four-letter word should pop into mind when the stock
market takes a harrowing nose dive?

No, not those. R-I-S-K.

Risk is the potential for realizing low returns or even los-
ing money, possibly preventing you from meeting important
objectives, like sending your kids to the college of their
choice or having the retirement lifestyle you crave.

But many financial advisers and other experts say that
when times are good, some investors don’t take the idea
of risk as seriously as they should, and overexpose them-
selves to stocks. So before the market goes down and stays
down, be sure that you understand your tolerance for risk
and that your portfolio is designed to match it.

Assessing your risk tolerance, however, can be tricky.
You must consider not only how much risk you can afford to
take but also how much risk you can stand to take.

Determining how much risk you can stand—your
temperamental tolerance for risk—is more difficult. It isn’t
easy to quantify.

To that end, many financial advisers, brokerage firms
and mutual-fund companies have created risk quizzes to
help people determine whether they are conservative, mod-
erate or aggressive investors. Some firms that offer such
quizzes include Merrill Lynch, T. Rowe Price Associates
Inc., Baltimore, Zurich Group Inc.’s Scudder Kemper Invest-
ments Inc., New York, and Vanguard Group in Malvern, Pa.

Typically, risk questionnaires include seven to 10 ques-
tions about a person’s investing experience, financial secu-
rity and tendency to make risky or conservative choices.

The benefit of the questionnaires is that they are an ob-
jective resource people can use to get at least a rough idea
of their risk tolerance. “It's impossible for someone to as-
sess their risk tolerance alone,” says Mr. Bernstein. “I may
say | don't like risk, yet will take more risk than the average
person.”

Many experts warn, however, that the questionnaires
should be used simply as a first step to assessing risk toler-
ance. “They are not precise,” says Ron Meier, a certified
public accountant.

The second step, many experts agree, is to ask yourself
some difficult questions, such as: How much you can stand
to lose over the long term?

“Most people can stand to lose a heck of a lot temporar-
ily,” says Mr. Schatsky, a financial adviser in New York. The
real acid test, he says, is how much of your portfolio’s value
you can stand to lose over months or years.

As it turns out, most people rank as middle-of-the-road
risk-takers, say several advisers. “Only about 10% to 15%
of my clients are aggressive,” says Mr. Roge.

What’s Your Risk Tolerance?
Circle the letter that corresponds to your answer

1. Just 60 days after you put money into an
investment, its price falls 20%. Assuming none
of the fundamentals have changed, what would
you do?

a. Sell to avoid further worry and try
something else

b. Do nothing and wait for the investment to
come back

c. Buy more. It was a good investment before;
now it's a cheap investment, too

2. Now look at the previous question another way.
Your investment fell 20%, but it’s part of a portfolio
being used to meet investment goals with three
different time horizons.

2A. What would you do if the goal were five years
away?
a. Sell
b. Do nothing
c. Buy more

2B. What would you do if the goal were 15 years
away?
a. Sell
b. Do nothing
c. Buy more

the risk-free alternative. If the risk premium is zero or negative to begin with, any down-
ward adjustment to utility only makes the portfolio look worse. Its certainty equivalent rate
will be below that of the risk-free alternative for all risk-averse investors.

In contrast to risk-averse investors, risk-neutral investors judge risky prospects solely
by their expected rates of return. The level of risk is irrelevant to the risk-neutral investor,
meaning that there is no penalization for risk. For this investor a portfolio’s certainty equiv-
alent rate is simply its expected rate of return.

Arisk lover is willing to engage in fair games and gambles; this investor adjusts the ex-
pected return upward to take into account the “fun” of confronting the prospect’s risk. Risk
lovers will always take a fair game because their upward adjustment of utility for risk gives
the fair game a certainty equivalent that exceeds the alternative of the risk-free investment.
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2C. What would you do if the goal were 30 years

away?
a. Sell

b. Do nothing
c. Buy more

. The price of your retirement investment jumps 25%
a month after you buy it. Again, the fundamentals
haven’t changed. After you finish gloating, what

do you do?

a. Sell it and lock in your gains
b. Stay put and hope for more gain
c. Buy more; it could go higher

. You're investing for retirement, which is 15 years
away. Which would you rather do?

a. Invest in a money-market fund or guaranteed
investment contract, giving up the possibility of
major gains, but virtually assuring the safety
of your principal

b. Invest in a 50-50 mix of bond funds and stock
funds, in hopes of getting some growth, but also
giving yourself some protection in the form of
steady income

c. Invest in aggressive growth mutual funds whose
value will probably fluctuate significantly during
the year, but have the potential for impressive
gains over five or 10 years

. You just won a big prize! But which one? It's up

to you.

a. $2,000 in cash

b. A 50% chance to win $5,000
c. A 20% chance to win $15,000

6. Risk and Risk Aversion
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6. A good investment opportunity just came along.

But you have to borrow money to get in. Would you
take out a loan?

a. Definitely not
b. Perhaps
c. Yes

. Your company is selling stock to its employees.

In three years, management plans to take the
company public. Until then, you won’t be able to
sell your shares and you will get no dividends.
But your investment could multiply as much as
10 times when the company goes public. How
much money would you invest?

a. None
b. Two months’ salary
c. Four months’ salary

Scoring Your Risk Tolerance
To score the quiz, add up the number of answers you gave
in each category a—c, then multiply as shown to find your

score

(a) answers X 1= points
(b) answers X 2= points
(c) answers X 3 = points
YOUR SCORE _______ points

If you scored . . . You may be a:

9—14 points Conservative investor
15-21 points Moderate investor
22-27 points Aggressive investor

Source: Reprinted with permission from The Wall Street Journal. © 1998 by Dow Jones & Company. All Rights Reserved Worldwide.

We can depict the individual’s trade-off between risk and return by plotting the charac-
teristics of potential investment portfolios that the individual would view as equally attrac-
tive on a graph with axes measuring the expected value and standard deviation of portfolio
returns. Figure 6.1 plots the characteristics of one portfolio.

Portfolio P, which has expected return E(rp) and standard deviation o, is preferred by
risk-averse investors to any portfolio in quadrant IV because it has an expected return equal
to or greater than any portfolio in that quadrant and a standard deviation equal to or smaller
than any portfolio in that quadrant. Conversely, any portfolio in quadrant I is preferable to
portfolio P because its expected return is equal to or greater than P’s and its standard devi-
ation is equal to or smaller than P’s.
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Figure 6.1
The trade-off
between risk
and return of
a potential
investment
portfolio

E(p) {----=---======mmmm- Yoo
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This is the mean-standard deviation, or equivalently, mean-variance (M-V) criterion.
It can be stated as: A dominates B if

E(ry) = E(rg)
and
Oy = Op

and at least one inequality is strict (rules out the equality).

In the expected return—standard deviation plane in Figure 6.1, the preferred direction is
northwest, because in this direction we simultaneously increase the expected return and de-
crease the variance of the rate of return. This means that any portfolio that lies northwest of
P is superior to P.

What can be said about portfolios in the quadrants II and III? Their desirability, com-
pared with P, depends on the exact nature of the investor’s risk aversion. Suppose an
investor identifies all portfolios that are equally attractive as portfolio P. Starting at P, an
increase in standard deviation lowers utility; it must be compensated for by an increase in
expected return. Thus point Q in Figure 6.2 is equally desirable to this investor as P.
Investors will be equally attracted to portfolios with high risk and high expected returns
compared with other portfolios with lower risk but lower expected returns. These equally
preferred portfolios will lie in the mean—standard deviation plane on a curve that connects
all portfolio points with the same utility value (Figure 6.2), called the indifference curve.

To determine some of the points that appear on the indifference curve, examine the util-
ity values of several possible portfolios for an investor with A = 4, presented in Table 6.1.
Note that each portfolio offers identical utility, because the high-return portfolios also have
high risk.

CONCEPT
CHECKI=

QUESTION 4

a. How will the indifference curve of a less risk-averse investor compare to
the indifference curve drawn in Figure 6.2?

b. Draw both indifference curves passing through point P.
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Table 6.1 Utility Values of Possible Portfolios for Investor

with Risk Aversion, A = 4

Expected Return, E(r) Standard Deviation, o Utility = E(r) — .005Ac?

10% 20.0% 10 — .005 X 4 X 400 =2
15 25.5 15 —.005 X 4 X650 =2
20 30.0 20 —.005 X4 X900 =2
25 33.9 25 —.005 X 4 X 1,150 = 2

6.2 PORTFOLIO RISK

Asset Risk Investor portfolios are composed of diverse types of assets. In addition to di-
versus Portfolio Risk rect investment in financial markets, investors may have stakes in pension
funds, life insurance policies with savings components, homes, and not least,

the earning power of their skills (human capital).

Investors must take account of the interplay between asset returns when evaluating the
risk of a portfolio. At a most basic level, for example, an insurance contract serves to re-
duce risk by providing a large payoff when another part of the portfolio is faring poorly.
A fire insurance policy pays off when another asset in the portfolio—a house or factory, for
example—suffers a big loss in value. The offsetting pattern of returns on these two assets
(the house and the insurance policy) stabilizes the risk of the overall portfolio. Investing in
an asset with a payoff pattern that offsets exposure to a particular source of risk is called
hedging.

Insurance contracts are obvious hedging vehicles. In many contexts financial markets
offer similar, although perhaps less direct, hedging opportunities. For example, consider
two firms, one producing suntan lotion, the other producing umbrellas. The shareholders of
each firm face weather risk of an opposite nature. A rainy summer lowers the return on the
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suntan-lotion firm but raises it on the umbrella firm. Shares of the umbrella firm act as
“weather insurance” for the suntan-lotion firm shareholders in the same way that fire
insurance policies insure houses. When the lotion firm does poorly (bad weather), the
“insurance” asset (umbrella shares) provides a high payoff that offsets the loss.

Another means to control portfolio risk is diversification, whereby investments are
made in a wide variety of assets so that exposure to the risk of any particular security is
limited. By placing one’s eggs in many baskets, overall portfolio risk actually may be less
than the risk of any component security considered in isolation.

To examine these effects more precisely, and to lay a foundation for the mathematical
properties that will be used in coming chapters, we will consider an example with less-
than-perfect hedging opportunities, and in the process review the statistics underlying port-
folio risk and return characteristics.

A Review of Consider the problem of Humanex, a nonprofit organization deriving most
Portfolio Mathematics of its income from the return on its endowment. Years ago, the founders of

Best Candy willed a large block of Best Candy stock to Humanex with
the provision that Humanex may never sell it. This block of shares now comprises 50%
of Humanex’s endowment. Humanex has free choice as to where to invest the remainder of
its portfolio.?

The value of Best Candy stock is sensitive to the price of sugar. In years when world
sugar crops are low, the price of sugar rises significantly and Best Candy suffers consider-
able losses. We can describe the fortunes of Best Candy stock by using the following sce-
nario analysis:

Normal Year for Sugar Abnormal Year

Bullish Bearish
Stock Market Stock Market Sugar Crisis

Probability 5 3 2
Rate of return 25% 10% —25%

To summarize these three possible outcomes using conventional statistics, we review some
of the key rules governing the properties of risky assets and portfolios.

Rule 1. The mean or expected return of an asset is a probability-weighted average of its
return in all scenarios. Calling Pr(s) the probability of scenario s and 7(s) the return in sce-
nario s, we may write the expected return, E(r), as

E(r) =S Pr(s)r(s) 6.2)

Applying this formula to the case at hand, with three possible scenarios, we find that the
expected rate of return of Best Candy’s stock is

E(rgey) = (.5 X 25) + (3 X 10) + .2(=25) = 10.5%

Rule 2. The variance of an asset’s returns is the expected value of the squared deviations
from the expected return. Symbolically,

o = Pr(s)[r(s) — E()]? (6.3)

2 The portfolio is admittedly unusual. We use this example only to illustrate the various strategies that might be used to control
risk and to review some useful results from statistics.
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Therefore, in our example

03 = .5(25 — 10.5)> + 3(10 — 10.5)2 + .2(—25 — 10.5)> = 357.25

The standard deviation of Best’s return, which is the square root of the variance, is
\/357.25 = 18.9%.

Humanex has 50% of its endowment in Best’s stock. To reduce the risk of the overall
portfolio, it could invest the remainder in T-bills, which yield a sure rate of return of 5%.
To derive the return of the overall portfolio, we apply rule 3.

Rule 3. The rate of return on a portfolio is a weighted average of the rates of return of
each asset comprising the portfolio, with portfolio proportions as weights. This implies that
the expected rate of return on a portfolio is a weighted average of the expected rate of re-
turn on each component asset.

Humanex’s portfolio proportions in each asset are .5, and the portfolio’s expected rate
of return is

E(rHumanex) = ~5E(rBest) + 'SrBills
= (5% 10.5) + (5 X 5) = 7.75%

The standard deviation of the portfolio may be derived from rule 4.

Rule 4. When a risky asset is combined with a risk-free asset, the portfolio standard de-
viation equals the risky asset’s standard deviation multiplied by the portfolio proportion in-
vested in the risky asset.

The Humanex portfolio is 50% invested in Best stock and 50% invested in risk-free
bills. Therefore,

Chumanex = -50peq = .3 X 18.9 = 9.45%

By reducing its exposure to the risk of Best by half, Humanex reduces its portfolio stan-
dard deviation by half. The cost of this risk reduction, however, is a reduction in expected
return. The expected rate of return on Best stock is 10.5%. The expected return on the one-
half T-bill portfolio is 7.75%. Thus, while the risk premium for Best stock over the 5% rate
on risk-free bills is 5.5%, it is only 2.75% for the half T-bill portfolio. By reducing the share
of Best stock in the portfolio by one-half, Humanex reduces its portfolio risk premium by
one-half, from 5.5% to 2.75%.

In an effort to improve the contribution of the endowment to the operating budget, Hu-
manex’s trustees hire a consultant to perform some security analysis. Researching the sugar
and candy industry, the consultant discovers, not surprisingly, that during years of sugar
shortage, Sugarcane, a big Hawaiian sugar company, reaps unusual profits and its stock
price soars. A scenario analysis of Sugarcane’s stock looks like this:

Normal Year for Sugar Abnormal Year

Bullish Bearish
Stock Market Stock Market Sugar Crisis

Probability 5 3 .2
Rate of return 1% —5% 35%

The expected rate of return on Sugarcane’s stock is 6%, and its standard deviation is
14.73%. Thus Sugarcane is almost as volatile as Best, yet its expected return is only a notch
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better than the T-bill rate. This cursory analysis makes Sugarcane appear to be an unattrac-
tive investment. For Humanex, however, the stock holds great promise.

Sugarcane offers excellent hedging potential for holders of Best stock because its return
is highest precisely when Best’s return is lowest—during a sugar crisis. Consider Hu-
manex’s portfolio when it splits its investment evenly between Best and Sugarcane. The
rate of return for each scenario is the simple average of the rates on Best and Sugarcane be-
cause the portfolio is split evenly between the two stocks (see rule 3).

Normal Year for Sugar Abnormal Year

Bullish Bearish
Stock Market Stock Market Sugar Crisis

Probability 5 3 2
Rate of return 13.0% 2.5% 5.0%

The expected rate of return on Humanex’s hedged portfolio is 8.25% with a standard devi-
ation of 4.83%.
We can now summarize the reward and risk of the three alternatives as follows:

Portfolio Expected Return Standard Deviation
All in Best Candy 10.50% 18.90%

Half in T-bills 7.75 9.45

Half in Sugarcane 8.25 4.83

The numbers speak for themselves. The hedge portfolio with Sugarcane clearly domi-
nates the simple risk-reduction strategy of investing in safe T-bills. It has higher expected
return and lower standard deviation than the one-half T-bill portfolio. The point is that, de-
spite Sugarcane’s large standard deviation of return, it is a hedge (risk reducer) for in-
vestors holding Best stock.

We learn from this example a crucial lesson: The risk of individual assets in a portfolio
must be measured in the context of the effect of their return on overall portfolio variability.
This example demonstrates that assets with returns that are inversely associated with the
initial risky position are powerful hedge assets.

CONCEPT Suppose the stock market offers an expected rate of return of 20%, with a
CHECKIS standard deviation of 15%. Gold has an expected rate of return of 6%, with
QUESTION 5 a standard deviation of 17%. In view of the market’s higher expected return
and lower uncertainty, will anyone choose to hold gold in a portfolio?

To quantify the hedging or diversification potential of an asset, we use the concepts of
covariance and correlation. The covariance measures how much the returns on two risky
assets move in tandem. A positive covariance means that asset returns move together. A
negative covariance means that they vary inversely, as in the case of Best and Sugarcane.

To measure covariance, we look at return “surprises,” or deviations from expected
value, in each scenario. Consider the product of each stock’s deviation from expected re-
turn in a particular scenario:

[rBest - E(rBest)][rCane - E(rCane)]
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This product will be positive if the returns of the two stocks move together, that is, if
both returns exceed their expectations or both fall short of those expectations in the sce-
nario in question. On the other hand, if one stock’s return exceeds its expected value when
the other’s falls short, the product will be negative. Thus a good measure of the degree to
which the returns move together is the expected value of this product across all scenarios,
which is defined as the covariance:

COV(rBest’ rCane) = 2 Pr(s)[rBest(s) - E(VBest)][VCane(s) - E(rCane)] (64)

Covariance

With E(rg.y) = 10.5% and E(r¢,,.) = 6%, and with returns in each scenario summarized in
the following table, we compute the covariance by applying equation 6.4. The covariance
between the two stocks is

525 — 10.5)(1 — 6)
+ 3310 = 10.5)(=5 — 6) + .2(—25 — 10.5)(35 — 6)
—240.5

COV(rBest’ rCane) =

The negative covariance confirms the hedging quality of Sugarcane stock relative to Best
Candy. Sugarcane’s returns move inversely with Best’s.

Normal Year for Sugar Abnormal Year

Bullish Bearish
Stock Market Stock Market Sugar Crisis
Probability 5 3 2
Rate of Return (%)
Best Candy 25 10 —-25
Sugarcane 1 -5 35

An easier statistic to interpret than the covariance is the correlation coefficient, which
scales the covariance to a value between — 1 (perfect negative correlation) and +1 (perfect
positive correlation). The correlation coefficient between two variables equals their co-
variance divided by the product of the standard deviations. Denoting the correlation by the
Greek letter p, we find that

COV[rBest’ rSugarczme]

O Best 0-Sugarcane
2405
T 189X 1473

(Best, Sugarcane) =
P & (6.5)

—.86

This large negative correlation (close to —1) confirms the strong tendency of Best and
Sugarcane stocks to move inversely, or “out of phase” with one another.

The impact of the covariance of asset returns on portfolio risk is apparent in the follow-
ing formula for portfolio variance.
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Rule 5. When two risky assets with variances o7 and o3, respectively, are combined into
a portfolio with portfolio weights w; and w,, respectively, the portfolio variance (rﬁ is
given by

0'1% =w? a7 + w3 a3 + 2w w,Cov(ry, 1)

Calculating Portfolio Variance

In our example, we had equal weights in Best and Sugarcane. Therefore, w; = w, = .5.
With o = 18.9%, 0cype = 14.73%, and Cov(rgey, Feme) = —240.5, we find that

02 = (57 X18.9%) + (5% X 14.73%) + [2 X .5 X .5 X (—240.5)] = 23.3

so that o, = V/23.3 = 4.83%, precisely the same answer for the standard deviation of the
returns on the hedged portfolio that we derived earlier from the scenario analysis.

Rule 5 for portfolio variance highlights the effect of covariance on portfolio risk. A pos-
itive covariance increases portfolio variance, and a negative covariance acts to reduce port-
folio variance. This makes sense because returns on negatively correlated assets tend to be
offsetting, which stabilizes portfolio returns.

Basically, hedging involves the purchase of a risky asset that is negatively correlated
with the existing portfolio. This negative correlation makes the volatility of the hedge as-
set a risk-reducing feature. A hedge strategy is a powerful alternative to the simple risk-
reduction strategy of including a risk-free asset in the portfolio.

In later chapters we will see that, in a rational market, hedge assets will offer relatively
low expected rates of return. The perfect hedge, an insurance contract, is by design per-
fectly negatively correlated with a specified risk. As one would expect in a “no free lunch”
world, the insurance premium reduces the portfolio’s expected rate of return.

CONCEPT
CHECKI=

QUESTION 6

Suppose that the distribution of Sugarcane stock were as follows:

Bullish Bearish
Stock Market Stock Market Sugar Crisis

7% —5% 20%

a. What would be its correlation with Best?

b. Is Sugarcane stock a useful hedge asset now?

c. Calculate the portfolio rate of return in each scenario and the standard
deviation of the portfolio from the scenario returns. Then evaluate o,
using rule 5.

d. Are the two methods of computing portfolio standard deviation
consistent?
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SUMMARY 1. Speculation is the undertaking of a risky investment for its risk premium. The risk pre-
mium has to be large enough to compensate a risk-averse investor for the risk of the
investment.

2. A fair game is a risky prospect that has a zero-risk premium. It will not be undertaken
by a risk-averse investor.

3. Investors’ preferences toward the expected return and volatility of a portfolio may be
expressed by a utility function that is higher for higher expected returns and lower
for higher portfolio variances. More risk-averse investors will apply greater penalties for
risk. We can describe these preferences graphically using indifference curves.

4. The desirability of a risky portfolio to a risk-averse investor may be summarized by the
certainty equivalent value of the portfolio. The certainty equivalent rate of return is
a value that, if it is received with certainty, would yield the same utility as the risky
portfolio.

5. Hedging is the purchase of a risky asset to reduce the risk of a portfolio. The negative
correlation between the hedge asset and the initial portfolio turns the volatility of the
hedge asset into a risk-reducing feature. When a hedge asset is perfectly negatively cor-
related with the initial portfolio, it serves as a perfect hedge and works like an insurance
contract on the portfolio.

KEY TERMS risk premium mean-variance (M-V) variance
risk averse criterion standard deviation
utility indifference curve covariance
certainty equivalent rate hedging correlation coefficient
risk neutral diversification
risk lover expected return

WEBSITES www.rce.rutgers.edu/money/investmentrisk.asp
This site offers a quick look at the risk—return trade-off provided by capital market in-
vestments.
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www.mutualofomaha.com/rpd/investment_concepts.html
A financial service provider discusses the risk—return trade-off with its potential clients.

www.datalife.com/mall/pages/glossary/GLOSS_R.HTM
Visit this site for a discussion of several types of risks that generate return volatility.

www.tradersclub.com/traderstools/calculators/investment.shtml
This site provides investment calculators.

www.moneychimp.com
This site offers an extensive variety of interactive investment calculators, providing
visual presentation of some of the concepts appearing in this chapter.
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PROBLEMS 1. Consider a risky portfolio. The end-of-year cash flow derived from the portfolio will
be either $70,000 or $200,000 with equal probabilities of .5. The alternative risk-
free investment in T-bills pays 6% per year.

a. If you require a risk premium of 8%, how much will you be willing to pay for the
portfolio?

b. Suppose that the portfolio can be purchased for the amount you found in (a).
What will be the expected rate of return on the portfolio?

c¢. Now suppose that you require a risk premium of 12%. What is the price that you
will be willing to pay?

d. Comparing your answers to (a) and (c), what do you conclude about the rela-
tionship between the required risk premium on a portfolio and the price at which
the portfolio will sell?

2. Consider a portfolio that offers an expected rate of return of 12% and a standard de-
viation of 18%. T-bills offer a risk-free 7% rate of return. What is the maximum
level of risk aversion for which the risky portfolio is still preferred to bills?

3. Draw the indifference curve in the expected return—standard deviation plane corre-
sponding to a utility level of 5% for an investor with a risk aversion coefficient of 3.
(Hint: Choose several possible standard deviations, ranging from 5% to 25%, and
find the expected rates of return providing a utility level of 5%. Then plot the ex-
pected return—standard deviation points so derived.)

4. Now draw the indifference curve corresponding to a utility level of 4% for an
investor with risk aversion coefficient A = 4. Comparing your answers to problems
3 and 4, what do you conclude?

5. Draw an indifference curve for a risk-neutral investor providing utility level 5%.

6. What must be true about the sign of the risk aversion coefficient, A, for a risk lover?
Draw the indifference curve for a utility level of 5% for a risk lover.

Use the following data in answering questions 7, 8, and 9.

Utility Formula Data
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Expected Standard
Investment Return E(r) Deviation o
1 12% 30%
2 15 50
3 21 16
4 24 21

U = E(r) — .005A¢? where A = 4

7. Based on the utility formula above, which investment would you select if you were
CFA®\ . S y y
\PR/OBLEMS risk averse with A = 47
a. 1

a0
EENUSEN o




‘ Bodie-Kane-Marcus: 11. Portfolio Theory 6. Risk and Risk Aversion © The McGraw-Hill

Investments, Sixth Edition Companies, 2004
CHAPTER 6 Risk and Risk Aversion 181
8. Based on the utility formula above, which investment would you select if you were
C® risk neutral?
\PEOBLEMS :
a. 1
b. 2
c. 3
d 4
9. The variable (A) in the utility formula represents the:
CFA2\ e variable (4) in the utility P
\p-R/oBLEMs a. 1mvestor s return requirement.

b. investor’s aversion to risk.
c. certainty equivalent rate of the portfolio.
d. preference for one unit of return per four units of risk.

Consider historical data showing that the average annual rate of return on the S&P 500
portfolio over the past 70 years has averaged about 8.5% more than the Treasury bill re-
turn and that the S&P 500 standard deviation has been about 20% per year. Assume
these values are representative of investors’ expectations for future performance and that
the current T-bill rate is 5%. Use these values to solve problems 10 to 12.

10. Calculate the expected return and variance of portfolios invested in T-bills and the
S&P 500 index with weights as follows:

Wbills |/Vindex
0 1.0
0.2 0.8
0.4 0.6
0.6 0.4
0.8 0.2
1.0 0

11. Calculate the utility levels of each portfolio of problem 10 for an investor with
A = 3. What do you conclude?

12. Repeat problem 11 for an investor with A = 5. What do you conclude?

&
=4
2

=

o

<

Q
<
=

:

2

=

2
b5

5
2

Reconsider the Best and Sugarcane stock market hedging example in the text, but
assume for questions 13 to 15 that the probability distribution of the rate of return on
Sugarcane stock is as follows:

Bullish Stock Market Bearish Stock Market Sugar Crisis

Probability 5 3 2
Rate of return 10% —5% 20%

13. If Humanex’s portfolio is half Best stock and half Sugarcane, what are its expected
return and standard deviation? Calculate the standard deviation from the portfolio
returns in each scenario.
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14. What is the covariance between Best and Sugarcane?

15. Calculate the portfolio standard deviation by using rule 5 and show that the result is
consistent with your answer to question 13.

SLANDARD
AMOORS

Go to http://www.mhhe.com/business/finance/edumarketinsight (Have you remem-
bered to bookmark this page?) and link to Company, then Population. Select a company
of interest to you and link to the Company Research page. Observe the menu of com-
pany information reports on the left. Link to the Recent News and review the most re-
cent Business Wire articles. What recent event or information release had an apparent
impact upon your company’s stock price? (Review the Key Items Chart under the Excel
Analytics, Daily Adjusted Prices.)

E-INVESTMENTS
Risk and Return

You will find interactive risk—return software at http://www.moneychimp.com/articles/risk/
longterm.htm. Try varying the inputs and observe the impact on the distribution of returns.
List two important chapter concepts that are reinforced in this exercise.

SOLUTIONS
TO CONCEPT

CHECKS

1. The expected rate of return on the risky portfolio is $22,000/$100,000 = .22, or
22%. The T-bill rate is 5%. The risk premium therefore is 22% — 5% = 17%.

2. The investor is taking on exchange rate risk by investing in a pound-denominated as-
set. If the exchange rate moves in the investor’s favor, the investor will benefit and
will earn more from the U.K. bill than the U.S. bill. For example, if both the U.S. and
U.K. interest rates are 5%, and the current exchange rate is $1.50 per pound, a $1.50
investment today can buy one pound, which can be invested in England at a certain
rate of 5%, for a year-end value of 1.05 pounds. If the year-end exchange rate is
$1.60 per pound, the 1.05 pounds can be exchanged for 1.05 X $1.60 = $1.68 for a
rate of return in dollars of 1 + r = $1.68/$1.50 = 1.12, or 12%, more than is avail-
able from U.S. bills. Therefore, if the investor expects favorable exchange rate
movements, the U.K. bill is a speculative investment. Otherwise, it is a gamble.

3. For the A = 4 investor the utility of the risky portfolio is
U= 20— (.005 X 4 X20% =12
while the utility of bills is
U=7-(005X4X0)=17

The investor will prefer the risky portfolio to bills. (Of course, a mixture of bills and
the portfolio might be even better, but that is not a choice here.)
For the A = 8 investor, the utility of the risky portfolio is

U =20 — (.005 X 8 X20% =4
while the utility of bills is again 7. The more risk-averse investor therefore prefers

the risk-free alternative.

4. The less risk-averse investor has a shallower indifference curve. An increase in risk
requires less increase in expected return to restore utility to the original level.
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More Risk
Averse

Less Risk
Averse

E(rp) 77777777777777777

5. Despite the fact that gold investments in isolation seem dominated by the stock mar-
ket, gold still might play a useful role in a diversified portfolio. Because gold and
stock market returns have very low correlation, stock investors can reduce their port-
folio risk by placing part of their portfolios in gold.

6. a. With the given distribution for Sugarcane, the scenario analysis looks as follows:

Normal Year for Sugar Abnormal Year
Bullish Stock Market Bearish Stock Market Sugar Crisis
Probability 5 -3 2

Rate of Return (%)

Best Candy 25 10 —25
Sugarcane 7 -5 20
T-bills 5] 5 B

The expected return and standard deviation of Sugarcane is now
E(rsygarcane) = (5 X 7) +.3(=5) + (2 X20)=6
Osugarcane = [-3(7 — 6)* + 3(=5 — 6)> + .2(20 — 6)’]"* = 8.72
The covariance between the returns of Best and Sugarcane is

Cov(Sugarcane, Best) = .5(7 — 6)(25 — 10.5) + .3(=5 — 6)(10 — 10.5)
+.2(20 — 6)(—25 — 10.5) = —90.5

and the correlation coefficient is

Cov (Sugarcane, Best)

p(Sugarcane, Best) USugarcane O Best

—90.5
=3 7ax 1890 7
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The correlation is negative, but less so than before (—.55 instead of —.86) so we
expect that Sugarcane will now be a less powerful hedge than before. Invest-
ing 50% in Sugarcane and 50% in Best will result in a portfolio probability dis-
tribution of

Probability 5 3 2
Portfolio return 16 2.5 =23

resulting in a mean and standard deviation of

E(ritedged portioiis) = (-5 X 16) + (3 X 2.5) + .2(—2.5) = 8.25
CHECKS O tedged porotio = [-5(16 — 8.25)2 + 3(2.5 — 8.25)2 + .2(—2.5 — 8.25)2]"2 = 7.94

SOLUTIONS
TO CONCEPT

(Concluded) b. Tt is obvious that even under these circumstances the hedging strategy dominates
the risk-reducing strategy that uses T-bills (which results in E(r) = 7.75%, o =
9.45%). At the same time, the standard deviation of the hedged position (7.94%)
is not as low as it was using the original data.

¢, d. Using rule 5 for portfolio variance, we would find that

02 = (.57 X 0% T (5% X 0gygaremne) T [2 X .5 X .5 X Cov(Sugarcane, Best)]
= (52X 18.9%) + (.52 X 8.722) + [2 X .5 X .5 X (—90.5)] = 63.06

which implies that o = 7.94%, precisely the same result that we obtained by ana-
lyzing the scenarios directly.

APPENDIX A: A DEFENSE OF MEAN-VARIANCE ANALYSIS

Describing Probability Distributions. The axiom of risk aversion needs little de-
fense. So far, however, our treatment of risk has been limiting in that it took the variance
(or, equivalently, the standard deviation) of portfolio returns as an adequate risk measure.
In situations in which variance alone is not adequate to measure risk this assumption is po-
tentially restrictive. Here we provide some justification for mean-variance analysis.

The basic question is how one can best describe the uncertainty of portfolio rates of re-
turn. In principle, one could list all possible outcomes for the portfolio over a given period.
If each outcome results in a payoff such as a dollar profit or rate of return, then this payoff
value is the random variable in question. A list assigning a probability to all possible val-
ues of a random variable is called the probability distribution of the random variable.

The reward for holding a portfolio is typically measured by the expected rate of return
across all possible scenarios, which equals
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E(r) = S Pr(s)r(s)

s=1

where s = 1, ..., n are the possible outcomes or scenarios, r(s) is the rate of return for out-
come s, and Pr(s) is the probability associated with it.

Actually, the expected value or mean is not the only candidate for the central value of a
probability distribution. Other candidates are the median and the mode.

The median is defined as the outcome value that exceeds the outcome values for half the
population and is exceeded by the other half. Whereas the expected rate of return is a
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weighted average of the outcomes, the weights being the probabilities, the median is based
on the rank order of the outcomes and takes into account only the order of the outcome
values.

The median differs significantly from the mean in cases where the expected value is
dominated by extreme values. One example is the income (or wealth) distribution in a pop-
ulation. A relatively small number of households command a disproportionate share of total
income (and wealth). The mean income is “pulled up” by these extreme values, which
makes it nonrepresentative. The median is free of this effect, since it equals the income
level that is exceeded by half the population, regardless of by how much.

Finally, a third candidate for the measure of central value is the mode, which is the most
likely value of the distribution or the outcome with the highest probability. However, the
expected value is by far the most widely used measure of central or average tendency.

We now turn to the characterization of the risk implied by the nature of the probability
distribution of returns. In general, it is impossible to quantify risk by a single number. The
idea is to describe the likelihood and magnitudes of “surprises” (deviations from the mean)
with as small a set of statistics as is needed for accuracy. The easiest way to accomplish this
is to answer a set of questions in order of their informational value and to stop at the point
where additional questions would not affect our notion of the risk-return trade-off.

The first question is, What is a typical deviation from the expected value? A natural an-
swer would be, The expected deviation from the expected valueis _. Unfortunately,
this answer is not helpful because it is necessarily zero: Positive deviations from the mean
are offset exactly by negative deviations.

There are two ways of getting around this problem. The first is to use the expected ab-
solute value of the deviation which turns all deviations into positive values. This is known
as MAD (mean absolute deviation), which is given by

i Pr(s) X Absolute value[r(s) — E(r)]

s=1

The second is to use the expected squared deviation from the mean, which also must be
positive, and which is simply the variance of the probability distribution:

o2 = SPr(s)[r(s) — Er)?
s=1

Note that the unit of measurement of the variance is “percent squared.” To return to our
original units, we compute the standard deviation as the square root of the variance, which
is measured in percentage terms, as is the expected value. The variance is also called the
second central moment around the mean, with the expected return itself being the first mo-
ment.

Although the variance measures the average squared deviation from the expected value,
it does not provide a full description of risk. To see why, consider the two probability dis-
tributions for rates of return on a portfolio, in Figure 6A.1.

A and B are probability distributions with identical expected values and variances. The
graphs show that the variances are identical because probability distribution B is the mirror
image of A.

What is the principal difference between A and B? A is characterized by more likely but
small losses and less likely but extreme gains. This pattern is reversed in B. The difference
is important. When we talk about risk, we really mean “bad surprises.” The bad surprises
in A, although they are more likely, are small (and limited) in magnitude. The bad surprises
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Figure 6A.1 Skewed probability distributions for rates of return on a portfolio

A B
Pr () Pr (1)
A s
E(ra) E(rg)

in B are more likely to be extreme. A risk-averse investor will prefer A to B on these
grounds; hence it is worthwhile to quantify this characteristic. The asymmetry of a distrib-
ution is called skewness, which we measure by the third central moment, given by

n
My = Pr(s)[r(s) — E(n)P
s=1

Cubing the deviations from the expected value preserves their signs, which allows us to
distinguish good from bad surprises. Because this procedure gives greater weight to larger
deviations, it causes the “long tail” of the distribution to dominate the measure of skew-
ness. Thus the skewness of the distribution will be positive for a right-skewed distribution
such as A and negative for a left-skewed distribution such as B. The asymmetry is a rele-
vant characteristic, although it is not as important as the magnitude of the standard devia-
tion.

To summarize, the first moment (expected value) represents the reward. The second and
higher central moments characterize the uncertainty of the reward. All the even moments
(variance, M,, etc.) represent the likelihood of extreme values. Larger values for these mo-
ments indicate greater uncertainty. The odd moments (M3, Ms, etc.) represent measures of
asymmetry. Positive numbers are associated with positive skewness and hence are desir-
able.

We can characterize the risk aversion of any investor by the preference scheme that the
investor assigns to the various moments of the distribution. In other words, we can write
the utility value derived from the probability distribution as
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U= E(r) - b00-2 + b1M3 - b2M4 + b’;M5 — e

where the importance of the terms lessens as we proceed to higher moments. Notice that
the “good” (odd) moments have positive coefficients, whereas the “bad” (even) moments
have minus signs in front of the coefficients.

How many moments are needed to describe the investor’s assessment of the probability
distribution adequately? Samuelson’s “Fundamental Approximation Theorem of Portfolio
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Analysis in Terms of Means, Variances, and Higher Moments™?

important circumstances:

proves that in many

1. The importance of all moments beyond the variance is much smaller than that of
the expected value and variance. In other words, disregarding moments higher than
the variance will not affect portfolio choice.

2. The variance is as important as the mean to investor welfare.

Samuelson’s proof is the major theoretical justification for mean-variance analysis.
Under the conditions of this proof mean and variance are equally important, and we can
overlook all other moments without harm.

The major assumption that Samuelson makes to arrive at this conclusion concerns the
“compactness” of the distribution of stock returns. The distribution of the rate of return on
a portfolio is said to be compact if the risk can be controlled by the investor. Practically
speaking, we test for compactness of the distribution by posing a question: Will the risk of
my position in the portfolio decline if I hold it for a shorter period, and will the risk ap-
proach zero if I hold the portfolio for only an instant? If the answer is yes, then the distri-
bution is compact.

In general, compactness may be viewed as being equivalent to continuity of stock
prices. If stock prices do not take sudden jumps, then the uncertainty of stock returns over
smaller and smaller time periods decreases. Under these circumstances investors who can
rebalance their portfolios frequently will act so as to make higher moments of the stock re-
turn distribution so small as to be unimportant. It is not that skewness, for example, does
not matter in principle. It is, instead, that the actions of investors in frequently revising their
portfolios will limit higher moments to negligible levels.

Continuity or compactness is not, however, an innocuous assumption. Portfolio revi-
sions entail transaction costs, meaning that rebalancing must of necessity be somewhat lim-
ited and that skewness and other higher moments cannot entirely be ignored. Compactness
also rules out such phenomena as the major stock price jumps that occur in response to
takeover attempts. It also rules out such dramatic events as the 25% 1-day decline of the
stock market on October 19, 1987. Except for these relatively unusual events, however,
mean-variance analysis is adequate. In most cases, if the portfolio may be revised fre-
quently, we need to worry about the mean and variance only.

Portfolio theory, for the most part, is built on the assumption that the conditions for
mean-variance (or mean—standard deviation) analysis are satisfied. Accordingly, we typi-
cally ignore higher moments.

How does the simultaneous popularity of both lotteries and insurance policies
confirm the notion that individuals prefer positive to negative skewness of
portfolio returns?

Normal and Lognormal Distributions. Modern portfolio theory, for the most part,
assumes that asset returns are normally distributed. This is a convenient assumption be-
cause the normal distribution can be described completely by its mean and variance, con-
sistent with mean-variance analysis. The argument has been that even if individual asset

3 Paul A. Samuelson, “The Fundamental Approximation Theorem of Portfolio Analysis in Terms of Means, Variances, and Higher
Moments,” Review of Economic Studies 37 (1970).
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returns are not exactly normal, the distribution of returns of a large portfolio will resemble
a normal distribution quite closely.

The data support this argument. Table 6A.1 shows summaries of the results of 1-year
investments in many portfolios selected randomly from NYSE stocks. The portfolios are
listed in order of increasing degrees of diversification; that is, the numbers of stocks in each
portfolio sample are 1, 8, 32, and 128. The percentiles of the distribution of returns for each
portfolio are compared to what one would have expected from portfolios identical in mean
and variance but drawn from a normal distribution.

Looking first at the single-stock portfolio (n = 1), the departure of the return distribu-
tion from normality is significant. The mean of the sample is 28.2%, and the standard de-
viation is 41.0%. In the case of normal distribution with the same mean and standard
deviation, we would expect the fifth percentile stock to lose 39.2%, but the fifth percentile
stock actually lost 14.4%. In addition, although the normal distribution’s mean coincides
with its median, the actual sample median of the single stock was 19.6%, far below the
sample mean of 28.2%.

In contrast, the returns of the 128-stock portfolio are virtually identical in distribution to
the hypothetical normally distributed portfolio. The normal distribution therefore is a pretty
good working assumption for well-diversified portfolios. How large a portfolio must be for
this result to take hold depends on how far the distribution of the individual stocks is from
normality. It appears from the table that a portfolio typically must include at least 32 stocks
for the 1-year return to be close to normally distributed.

There remain theoretical objections to the assumption that individual stock returns are
normally distributed. Given that a stock price cannot be negative, the normal distribution
cannot be truly representative of the behavior of a holding-period rate of return because it
allows for any outcome, including the whole range of negative prices. Specifically, rates of
return lower than —100% are theoretically impossible because they imply the possibility of
negative security prices. The failure of the normal distribution to rule out such outcomes
must be viewed as a shortcoming.
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Table 6A.1 Frequency Distribution of Rates of Return from a 1-Year Investment in Randomly

Selected Portfolios from NYSE-Listed Stocks

N=1 N=8 N =32 N =128

Statistic Observed Normal Observed Normal Observed Normal Observed Normal
Minimum =711 NA -12.4 NA 6.5 NA 16.4 NA
5th percentile —14.4 —39.2 8.1 4.6 17.4 16.7 22.7 22.6
20th percentile =5 6.3 16.3 16.1 22.2 22.3 25.3 25.3
50th percentile 19.6 28.2 26.4 28.2 27.8 28.2 28.1 28.2
70th percentile 38.7 49.7 33.8 35.7 31.6 32.9 30.0 30.0
95th percentile 96.3 95.6 54.3 51.8 40.9 39.9 34.1 33.8
Maximum 442.6 NA 136.7 NA 73.7 NA 43.1 NA
Mean 28.2 28.2 28.2 28.2 28.2 28.2 28.2 28.2
Standard deviation 41.0 41.0 14.4 14.4 71 71 3.4 3.4
Skewness (M) 255.4 0.0 88.7 0.0 44.5 0.0 17.7 0.0
Sample size 1,227 = 131,072 = 32,768 = 16,384 =

Source: Lawrence Fisher and James H. Lorie, “Some Studies of Variability of Returns on Investments in Common Stocks,” Journal of Business 43 (April 1970).
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An alternative assumption is that the continuously compounded annual rate of return
is normally distributed. If we call this rate » and we call the effective annual rate r,, then
r, = e’ — 1, and because e" can never be negative, the smallest possible value for r, is —1,
or —100%. Thus this assumption nicely rules out the troublesome possibility of negative
prices while still conveying the advantages of working with normal distributions. Under
this assumption the distribution of r, will be lognormal. This distribution is depicted in Fig-
ure 6A.2.

Call r,(7) the effective rate over an investment period of length z. For short holding pe-
riods, that is, where ¢ is small, the approximation of r,(f) = e” — 1 by rt is quite accurate
and the normal distribution provides a good approximation to the lognormal. With r¢ nor-
mally distributed, the effective annual return over short time periods may be taken as ap-
proximately normally distributed.

For short holding periods, therefore, the mean and variance of the effective holding-
period returns are proportional to the mean and variance of the annual, continuously com-
pounded rate of return on the stock and to the time interval.

Therefore, if the standard deviation of the annual, continuously compounded rate of
return on a stock is 40% (o = .40 and o = .16), then the variance of the holding-period
return for 1 month, for example, is for all practical purposes

o’ .16

2 -
o“(monthly) = 51 .0133

and the monthly standard deviation is \/.0133 = .1155, or 11.55%.

Pr (X)
c =30%
1.2
0.8 - 6=140%
6 =70%
0.4
O T ] ] ] X
1 2 8 4

Source: J. Atchison and J. A. C. Brown, The Lognormal Distribution (New York: Cambridge University Press, 1976).
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To illustrate this principle, suppose that the Dow Jones Industrial Average went up one
day by 50 points from 10,000 to 10,050. Is this a “large” move? Looking at annual, con-
tinuously compounded rates on the Dow Jones portfolio, we find that the annual standard
deviation in postwar years has averaged about 16%. Under the assumption that the return
on the Dow Jones portfolio is lognormally distributed and that returns between successive
subperiods are uncorrelated, the 1-day distribution has a standard deviation (based on 250
trading days per year) of

A
o(day) = o(year) V1/250 = LI .0101 = 1.01% per day
V250

Applying this to the opening level of the Dow Jones on the trading day, 10,000, we find
that the daily standard deviation of the Dow Jones index is 10,000 X .0101 = 101 points
per day.

If the daily rate on the Dow Jones portfolio is approximately normal, we know that in
1 day out of 3, the Dow Jones will move by more than 1% either way. Thus a move of
50 points would hardly be an unusual event.

CONCEPT

CHECKI=
QUESTION A.2

Look again at Table 6A.1. Are you surprised that the minimum rates of return
are less negative for more diversified portfolios? Is your explanation consis-
tent with the behavior of the sample’s maximum rates of return?

SUMMARY:
APPENDIX A

PROBLEM:
APPENDIX A

—_—

. The probability distribution of the rate of return can be characterized by its moments.
The reward from taking the risk is measured by the first moment, which is the mean of
the return distribution. Higher moments characterize the risk. Even moments provide in-
formation on the likelihood of extreme values, and odd moments provide information
on the asymmetry of the distribution.

2. Investors’ risk preferences can be characterized by their preferences for the various mo-
ments of the distribution. The fundamental approximation theorem shows that when
portfolios are revised often enough, and prices are continuous, the desirability of a port-
folio can be measured by its mean and variance alone.

3. The rates of return on well-diversified portfolios for holding periods that are not too
long can be approximated by a normal distribution. For short holding periods (e.g., up
to 1 month), the normal distribution is a good approximation for the lognormal.

1. The Smartstock investment consulting group prepared the following scenario analy-
sis for the end-of-year dividend and stock price of Klink Inc., which is selling now at
$12 per share:

End-of-Year

Scenario Probability Dividend ($) Price ($)

1 .10 0 0

2 .20 0.25 2.00
3 .40 0.40 14.00
4 .25 0.60 20.00
5 .05 0.85 30.00
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Compute the rate of return for each scenario and

a. The mean, median, and mode.

b. The standard deviation and mean absolute deviation.

c. The first moment, and the second and third moments around the mean. Is the prob-
ability distribution of Klink stock positively skewed?

A.l. Investors appear to be more sensitive to extreme outcomes relative to moderate
outcomes than variance and higher even moments can explain. Casual evidence
suggests that investors are eager to insure against extreme losses and express great
enthusiasm for highly positively skewed lotteries. This hypothesis is, however, ex-
tremely difficult to prove with properly controlled experiments.

A.2. The better diversified the portfolio, the smaller is its standard deviation, as the
sample standard deviations of Table 6A.1 confirm. When we draw from distri-
butions with smaller standard deviations, the probability of extreme values
shrinks. Thus the expected smallest and largest values from a sample get closer to
the mean value as the standard deviation gets smaller. This expectation is con-
firmed by the samples of Table 6A.1 for both the sample maximum and minimum
annual rate.

RISK AVERSION, EXPECTED UTILITY,
AND THE ST. PETERSBURG PARADOX

We digress in this appendix to examine the rationale behind our contention that investors
are risk averse. Recognition of risk aversion as central in investment decisions goes back
at least to 1738. Daniel Bernoulli, one of a famous Swiss family of distinguished mathe-
maticians, spent the years 1725 through 1733 in St. Petersburg, where he analyzed the fol-
lowing coin-toss game. To enter the game one pays an entry fee. Thereafter, a coin is tossed
until the first head appears. The number of tails, denoted by 7, that appears until the first
head is tossed is used to compute the payoff, $R, to the participant, as

R(n) = 2"

The probability of no tails before the first head (n = 0) is 1/2 and the corresponding payoff

is 20 = $1. The probability of one tail and then heads (n = 1) is 1/2 X 1/2 with payoff

2! = $2, the probability of two tails and then heads (n = 2) is 1/2 X 1/2 X 1/2 and so forth.
The following table illustrates the probabilities and payoffs for various outcomes:

Tails Probability Payoff = $R(n) Probability x Payoff

0 1/2 $1 $1/2
1 1/4 $2 $1/2
2 1/8 $4 $1/2
3

1/16 $8 $1/2

n (1/2)n+ 1 $2on $1/2
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The expected payoff is therefore

ER) = i Prim)Rn) =12+ 12+ - - = »

n=0

The evaluation of this game is called the “St. Petersburg Paradox.” Although the expected
payoff is infinite, participants obviously will be willing to purchase tickets to play the game
only at a finite, and possibly quite modest, entry fee.

Bernoulli resolved the paradox by noting that investors do not assign the same value per
dollar to all payoffs. Specifically, the greater their wealth, the less their “appreciation” for
each extra dollar. We can make this insight mathematically precise by assigning a welfare
or utility value to any level of investor wealth. Our utility function should increase as
wealth is higher, but each extra dollar of wealth should increase utility by progressively
smaller amounts.* (Modern economists would say that investors exhibit “decreasing mar-
ginal utility” from an additional payoff dollar.) One particular function that assigns a sub-
jective value to the investor from a payoff of $R, which has a smaller value per dollar the
greater the payoff, is the fu