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We wrote the first edition of this textbook more than ten 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, Fifth 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 or-
ganized 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
research are as much intellectually satisfying subjects of scientific inquiry as they are of
immense 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.

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 Fifth Edition, we have introduced a systematic collection of Excel spreadsheets that
give students tools to explore concepts more deeply than was previously possible. These
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spreadsheets are available through the World Wide Web, and provide a taste of the sophisti-
cated analytic tools available to professional investors.

UNDERLYING PHILOSOPHY

Of necessity, our text has evolved along with the financial markets. In the Fifth 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 attri-
butes. 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
Investments 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
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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.

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 FIFTH EDITION

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

How Securities Are Traded (Chapter 3)

Chapter 3 has been thoroughly updated to reflect changes in financial markets such as elec-
tronic communication networks (ECNs), online and Internet trading, Internet [POs, and the
impact of these innovations on market integration. The chapter also contains new material
on globalization of stock markets.

Capital Allocation between the Risky Asset and the Risk-
Free Asset (Chapter 7)

Chapter 7 contains new spreadsheet material to illustrate the capital allocation decision us-
ing indifference curves that the student can construct and manipulate in Excel.

The Capital Asset Pricing Model (Chapter 9)

This chapter contains a new section showing the links among the determination of optimal
portfolios, security analysis, investors’ buy/sell decisions, and equilibrium prices and
expected rates of return. We illustrate how the actions of investors engaged in security
analysis and optimal portfolio construction lead to the structure of equilibrium prices.

Market Efficiency (Chapter 12)

We have added a new section on behavioral finance and its implications for security
pricing.

Empirical Evidence on Security Returns (Chapter 13)

This chapter contains substantial new material on the equity premium puzzle. It reviews
new evidence questioning whether the historical-average excess return on the stock market
is indicative of future performance. The chapter also examines the impact of survivorship
bias in our assessment of security returns. It considers the potential effects of survivorship
bias on our estimate of the market risk premium as well as on our evaluation of the perfor-
mance of professional portfolio managers.
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Bond Prices and Yields (Chapter 14)

This chapter has been reorganized to unify the coverage of the corporate bond sector. It
also contains new material on innovation in the bond market, including more material on
inflation-protected bonds.

The Term Structure of Interest Rates (Chapter 15)

This chapter contains new material illustrating the link between forward interest rates and
interest-rate forward and futures contracts.

Managing Bond Portfolios (Chapter 16)

We have added new material showing graphical and spreadsheet approaches to duration,
have extended our discussion on why investors are attracted to bond convexity, and have
shown how to generalize the concept of bond duration in the presence of call provisions.

Equity Valuation Models (Chapter 18)

We have added new material on comparative valuation ratios such as price-to-sales or
price-to-cash flow. We also have added new material on the importance of growth oppor-
tunities in security valuation.

Financial Statement Analysis (Chapter 19)

This chapter contains new material on economic value added, on quality of earnings, on in-
ternational differences in accounting practices, and on interpreting financial ratios using in-
dustry or historical benchmarks.

Option Valuation (Chapter 21)

We have introduced spreadsheet material on the Black-Scholes model and estimation of
implied volatility. We also have integrated material on delta hedging that previously ap-
peared in a separate chapter on hedging.

Futures and Swaps: A Closer Look (Chapter 23)

Risk management techniques using futures contracts that previously appeared in a separate
chapter on hedging have been integrated into this chapter. In addition, this chapter contains
new material on the Eurodollar and other futures contracts written on interest rates.

Portfolio Performance Evaluation (Chapter 24)

We have added a discussion of style analysis to this chapter.

The Theory of Active Portfolio Management (Chapter 27)

We have expanded the discussion of the Treynor-Black model of active portfolio manage-
ment, paying attention to how one should optimally integrate “noisy” analyst forecasts into
the portfolio construction problem.
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In addition to these changes, we have updated and edited our treatment of topics wher-
ever it was possible to improve exposition or coverage.

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.
Chapter 5 is a general discussion of risk and return, making the general point that histori-
cal returns on broad asset classes are consistent with a risk—return trade-off.

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. 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 I, 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 the arbitrage pricing theory. We complete Part II with
a chapter on the efficient markets hypothesis, including its rationale as well as the evidence
for and against it, and a chapter on empirical evidence concerning security returns. The em-
pirical evidence chapter in this edition follows the efficient markets chapter so that the stu-
dent 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 inter-
est-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.

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).



‘ Bodie-Kane-Marcus:
Investments, Fifth Edition

Front Matter Preface © The McGraw-Hill

Companies, 2001

PREFACE XV

SUPPLEMENTS

For the Instructor

Instructor’s Manual The Instructor’s Manual, prepared by Richard D. Johnson, Col-
orado State University, has been revised and improved in this edition. Each chapter in-
cludes 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 back of the book.

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 follow the order of the chapters, but if you have PowerPoint soft-
ware, you may customize the program to fit your lecture presentation.

Test Bank The Test Bank, prepared by Maryellen Epplin, University of Central Okla-
homa, has been revised to increase the quantity and variety of questions. Short-answer es-
say questions are also provided for each chapter to further test student comprehension and
critical thinking abilities. The Test Bank is also available in computerized version. Test
bank disks are available in Windows compatible formats.

For the Student

Solutions Manual The Solutions Manual, prepared by the authors, includes a detailed
solution to each end-of-chapter problem. This manual is available for packaging with the
text. Please contact your local McGraw-Hill/Irwin representative for further details on how
to order the Solutions manual/textbook package.

Standard & Poor’s Educational Version of Market Insight

McGraw-Hill/Irwin and the Institutional Market Services division of Standard & Poor’s is
pleased to announce an exclusive partnership that offers instructors and students access
to the educational version of Standard & Poor’s Market Insight. The Educational Version
of Market Insight is a rich online source that provides six years of fundamental financial
data for 100 U.S. companies in the renowned COMPUSTAT® database. S&P and
McGraw-Hill/Irwin have selected 100 of the best, most often researched companies in the
database.

PowerWeb

Introducing PowerWeb—getting information online has never been easier. This McGraw-
Hill 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 won’t get all the clutter that seems to pop up with typical search engines. How-
ever, PowerWeb is much more than a search engine. Students can visit PowerWeb to take
a self-grading quiz, work through an interactive exercise, click through an interactive glos-
sary, 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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NEW AND ENHANCED
PEDAGOGY

This book contains several features designed to
make it easy for the student to understand,
absorb, and apply the concepts and techniques
presented.

Concept Check

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

CONCEPT Why does it miake sense for shelf registration to be limited in time?
CHECK =
QUESTION 1

Private Placements

Primary offerings can also be sold in a private placement rather than a public offering. In
this cage, the firm (using an investment banker) sells shares directly to a small group of in-
stitutjonal or wealthy investors. Private placements can be far cheaper than public offer-
ings/This is because Rule 144A of the SEC allows corporations to make these placements
witliout preparing the extensive and costly registration statements required of a public of-
ferfng. On the other hand, because private placements are not made available to the general
pyblic, they generally will be less suited for very large offerings. Moreover, private place-

pents do not trade in secondary markets such as stock exchanges. This greatly reduces
eir liquidity and presumably reduces the prices that investors will pay for the issue.

SOLUTIONS 1. NAV = 3105496 — $844 _ . 15

TO CONCEPT 773.3

CHECKS 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
the sales proceeds by a percentage equal to (5 — years until sale) until the fifth year,
when the back-end load expires.
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— Current Event Boxes

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

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

FLOTATION THERAPY

Nothing gets online traders clicking their “buy” icons so
fast as a hot IPO. Recently, demand from small investors
using the Internet has led to huge price increases in
shares of newly floated companies after their initial pub-
lic offerings. How frustrating, then, that these online
traders can rarely buy IPO shares when they are handed
out. They have to wait until they are traded in the mar-
ket, usually at well above the offer price.

Now, help may be at hand from a new breed of Inter-
net-based investment banks, such as E*Offering, Wit
Capital and W. R. Hambrecht, which has just completed
its first online TPO. Wit, a 16-month-old veteran, was
formed by Andrew Klein, who in 1995 completed the

Burnham, an analyst with CSFB, an investment bank,
Wall Street only lets them in on a deal when it is “hard to
move.”

The new Internet investment banks aim to change
this by becoming part of the syndicates that manage
share-offerings. This means persuading company bosses
to let them help take their firms public. They have been
hiring mainstream investment bankers to establish cred-
ibility, in the hope, ultimately, of winning a leading role
in a syndicate. This would win them real influence over
who gets shares. (So far, Wit has been a co-manager in
only four deals.)

Established Wall Street houses will do all they can to

— Excel Applications

interactive version and related questions
available on the book website at

New to the Fifth Edition are boxes featuring
Excel Spreadsheet Applications. A sample
spreadsheet is presented in the text with an

A P PLTITCA

E X C E L

T I O N S

BUYING ON MARGIN

The accompanying spreadsheet can be used to measure the return on investment for buy-
ing stocks on margin. The model is set up to allow the holding period to vary. The model
also calculates the price at which you would get a margin call based on a specified mainte-

A [ B [cl b [ E

1
| 2| Buying on Margin Ending = Return on
| 3| St Price | Investment
| 4| Initial Equity Investment 10,000.00 -42.00%
| 5| Amount Borrowed 10,000.00 20 | -122.00%
| 6| Initial Stock Price 50.00 25 | -102.00%
| 7| Shares Purchased 400 30 -82.00%
| 8 | Ending Stock Price 40.00 35 —62.00%
| 9| Cash Dividends During Hold Per. 0.50 40 | -42.00%

10| Initial Marnin Percantans 50 NNY, 45 =22 NNY
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- — Summary and End of Chapter Problems

At the end of each chapter, a detailed examinations. These represent the kinds of
Summary outlines the most important questions that professionals in the field

concepts presented. The problems that follow believe are relevant to the “real world” and
the Summary progress from simple to are indicated by an icon in the text margin.

challenging and many are taken from CFA

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.

lrac nl +1 1o iolicts Q solicee — o |

PROBLEMS  You manage a risky portfolio with an expected rate of return of 18% and a standard devia-
tion of 28%. The T-bill rate is 8%.
1. Your client chooses to invest 70% of a portfolio in your fund and 30% in a T-bill
money market fund. What is the expected value and standard deviation of the rate of
return on his portfolio?

2. Suppose that your risky portfolio includes the following investments in the given pro-
portions:
Stock A: 25%
Stock B: 32%
Stock C: 43%

What are the invectment neanostianc af vanr client’s averall nartfalia_including the po-

18. Which indifference curve represents the greatest level of utility that can be achieved by
the investor?

a0 >a
B =

@ 19. Which point designates the optimal portfolio of risky assets?
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— Websites

Another new feature in this edition is the
inclusion of website addresses. The sites have
been chosen for relevance to the chapter and

for accuracy so students can easily research
and retrieve financial data and information.

WEBSITES http://www.nasdaq.com

www.nyse.com
http://www.amex.com

The above sites contain information of listing requirements for each of the markets. The
sites also provide substantial data for equities.

— Internet Exercises: E-Investments

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

E-INVESTMENTS:
MUTUAL FUND
REPORT

Go to: http://morningstar.com. From the home page select the Funds tab. From this lo-
cation you can request information on an individual fund. In the dialog box enter the
ticker JANSX, for the Janus Fund, and enter Go. This contains the report information
on the fund. On the left-hand side of the screen are tabs that allow you to view the var-
ious components of the report. Using the components of the report answer the follow-
ing questions on the Janus Fund.

Report Component
Morningstar analysis

Total returns
Ratings and risk
Portfolio

Nuts and bolts

Questions

What is the Morningstar rating? What has been the fund’s
year-to-date return?

What is the 5- and 10-year return and how does that compare
with the return of the S&P?

What is the beta of the fund? What is the mean and standard
deviation of returns? What is the 10-year rating on the fund?
‘What two sectors weightings are the largest? What percent of
the portfolio assets are in cash?

What is the fund’s total expense ratio? Who is the current
manager of the fund and what was his/her start date? How
long has the fund been in operation?
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C HAPTER O N E

THE INVESTMENT
ENVIRONMENT

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 fi-
nancial environment is not chaotic: There is thyme 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, technolo-
gies, and regulatory constraints of the investors in the economy. In fact, we could
predict the general shape of the invest-
ment environment (if not the design of
particular securities) if we knew noth-
ing more than these desires, technolo-
gies, and constraints. This chapter
provides a broad overview of the in-
vestment environment. We begin by
examining the differences between fi-
nancial assets and real assets. We pro-
ceed 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. Next, we discuss recent trends in fi-
nancial markets. Finally, we conclude with a discussion of the relationship between

households and the business sector.
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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 allo-
cated 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 in-
terest rate and par value of the bond. Equityholders or stockholders are entitled to any
residual income after bondholders and other creditors are paid. In this way the values of
financial assets are derived 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 (a financial asset), 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 the
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Table 1.1 -
Domestic Net Assets $ Billion
Wealth Residential structures $ 8,526
Plant and equipment 22,527
Inventories 1,269
Consumer durables 2,492
Land 5,455
TOTAL $40,269

*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, June 2000.
Statistical Abstract of the United States: 1999, U.S. Census
Bureau.

Table 1.2 Balance Sheet of U.S. Households*

Liabilities and

Assets $ Billion % Total Net Worth $ Billion % Total
Tangible assets
Real estate $11,329 22.8% Mortgages $ 4,689 9.4%
Durables 2,618 53] Consumer credit 1,551 3.1
Other 100 0.2 Bank and other loans 290 0.6
Total tangibles $14,047 28.3% Other 439 _ 09
Total liabilities $ 6,969 14.0%
Financial assets
Deposits $ 4,499 9.1%
Life insurance reserves 792 1.6
Pension reserves 10,396 20.9
Corporate equity 8,267 16.7
Equity in noncorporate business 4,640 9.3
Mutual fund shares 3,186 6.4
Personal trusts 1,135 2.3
Debt securities 1,964 4.0
Other 708 1.4
Total financial assets 35,587 71.7 Net worth 42,665 86.0
TOTAL $49,634 100.0% $49,634 100.0%

*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, June 2000.

value of “human capital”’—the value of the earnings potential of the work force.) In con-
trast, 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 one-quarter 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 be-
half: 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.
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Share Ownership, Percent of

Sector Billions of Dollars Total
Private pension funds $ 2,211.9 13.8%
State and local pension funds 1,801.4 11.3
Insurance companies 993.6 6.2
Mutual and closed-end funds 2,740.9 171
Bank personal trusts 295.6 1.8
Foreign investors 1,168.1 7.3
Households and non-profit organizations 6,599.2 41.2
Other 197.6 1.2

TOTAL $16,008.3 100.0%

Source: New York Stock Exchange Fact Book, NYSE, May 2000.

Are the following assets real or financial?
a. Patents

b. Lease obligations

c. Customer goodwill

d. A college education

e. A$5bill

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 are traded play several crucial roles in developed economies. Financial as-
sets allow 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. Oth-
ers—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 pe-
riods that provide the greatest satisfaction. Thus financial markets allow individuals to sep-
arate 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
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a greater extent, stay on the sidelines. For example, if GM 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 conservative individuals can buy GM
bonds, which promise to provide a fixed payment. The stockholders bear most of the busi-
ness risk along with 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 Ownership and Management

Many businesses are owned and managed by the same individual. This simple organiza-
tion, well-suited to small businesses, in fact was the most common form of business orga-
nization before the Industrial Revolution. Today, however, with global markets and
large-scale production, the size and capital requirements of firms have skyrocketed. For ex-
ample, General Electric has property, plant, and equipment worth about $35 billion. Cor-
porations of such size simply could not exist as owner-operated firms. General Electric
actually has about one-half million stockholders, whose ownership stake in the firm is pro-
portional 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 shareholders also do well. Table 1.4 lists the
top-earning CEOs in 1999. Notice the importance of stock options in the total compensa-
tion package. Second, while boards of directors are sometimes portrayed as defenders of top
management, they can, and in recent years increasingly do, force out management teams
that are underperforming. Third, outsiders such as security analysts and large institutional
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Total Earnings Option Component*

Individual Company (in millions) (in millions)

L. Dennis Kozlowski Tyco International $170.0 $139.7
David Pottruck Charles Schwab 127.9 118.9
John Chambers Cisco Systems 121.7 120.8
Steven Case America Online 1171 115.5
Louis Gerstner IBM 102.2 87.7
John Welch General Electric 93.1 48.5
Sanford Weill Citigroup 89.8 75.7
Reuben Mark Colgate-Palmolive 85.3 75.6

*Option component is measured by gains from exercise of options during the year.
Source: The Wall Street Journal, April 6, 2000, p. R1.

investors such as pension funds monitor 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 cof-
fers. Most proxy fights fail. The real takeover threat is from other firms. If one firm observes
another underperforming, it can acquire the underperforming business and replace manage-
ment with its own team. The stock price should rise to reflect the prospects of improved per-
formance, which provides incentive for firms to engage in such takeover activity.

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.

We can classify the clientele of the investment environment into three groups: the
household sector, the corporate sector, and the government sector. This trichotomy is not
perfect; 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 such activities 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 decisions specifically. Essentially,
we concern ourselves only with what financial assets households desire to hold.

Even this limited focus, however, leaves a broad range of issues to consider. Most house-
holds are potentially interested in a wide array of assets, and the assets that are attractive can
vary considerably depending on the household’s economic situation. Even a limited con-
sideration of taxes and risk preferences can lead to widely varying asset demands, and this
demand for variety is, as we shall see, a driving force behind financial innovation.
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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 tax-free securities, compared with low-tax-bracket
investors who want primarily higher-yielding taxable securities. A desire to minimize taxes
also leads to demand for securities that are exempt from state and local taxes. This, in turn,
causes demand for portfolios that specialize in tax-exempt bonds of one particular 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 investors 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 port-
folios and even out their risk exposure. We will see that these diversification motives in-
evitably 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, busi-
nesses typically need to raise money to finance their investments in real assets: plant,
equipment, technological know-how, and so forth. Table 1.5 presents balance sheets of U.S.
corporations as a whole. The heavy concentration on tangible 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 part-
ners” 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
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Table 1.5 Balance Sheet of Nonfinancial U.S. Business*

Assets $ Billion % Total Liabilities and Net Worth $ Billion % Total
Tangible assets Liabilities
Equipment and structures $ 2,997 19.0% Bonds and mortgages $ 2,686 17.0%
Real Estate 4,491 28.5 Bank loans 873 HI5)
Inventories 1,269 8.0 Other loans 653 4.1
Total tangibles $ 8,757 55.5% Trade debt 1,081 6.8
Other 2,626 16.6
Total liabilities $ 7,919 50.2%
Financial assets
Deposits and cash $ 365 2.3%
Marketable securities 413 2.6
Consumer credit 73 0.5
Trade credit 1,525 9.7
Other 4,650 29.5
Total financial assets 7,026 445 Net worth 7,864 49.8
TOTAL $15,783 100.0% $15,783 100.0%

*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, June 2000.

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. Un-
like businesses, governments cannot sell equity shares; they are restricted to borrowing to
raise funds when tax revenues are not sufficient to cover 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 finan-
cial 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 Treasury 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
truthfulness in various financial transactions. Other regulations have been much more
controversial.
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Table 1.6 Financial Assets and Liabilities of the U.S. Government

Assets $ Billion % Total Liabilities $ Billion % Total
Deposits, currency, gold $ 98.0 18.1% Currency $ 250 0.6%
Mortgages 76.8 14.2 Government securities 3,653.6 81.9
Loans 182.9 33.7 Insurance and pension reserves 708.2 15.9
Other 185.0 34.1 Other 76.8 1.7
TOTAL $542.7 100.0% TOTAL $4,463.6 100.0%

Source: Flow of Funds Accounts: Flows and Outstandings, Board of Governors of the Federal Reserve System, June 2000.

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. These ceilings were supposedly a
response to widespread bank failures during the Great Depression. By curbing interest
rates, the government hoped to limit further failures. The idea was that if banks could not
pay high interest rates to compete for depositors, their profits and safety margins presum-
ably would improve. The result was predictable: Instead of competing through interest
rates, banks competed by offering “free” gifts for initiating deposits and by opening more
numerous and convenient branch locations. Another result also was predictable: Bank com-
petitors 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

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 Intermediation

Recall that the financial problem facing households is how best to invest their funds. The
relative smallness of most households makes direct investment 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, insurance companies, or credit unions naturally
evolve to bring the two sectors together. Financial intermediaries sell their own liabilities to
raise funds that are used to purchase liabilities of other corporations.

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 rates paid to
depositors and the rates charged to borrowers is the source of the bank’s profit. In this way,
lenders and borrowers do not need to contact each other directly. Instead, each goes to the
bank, which acts as an intermediary between the two. The problem of matching lenders
with borrowers is solved when each comes independently to the common intermediary. The
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Table 1.7 Balance Sheet of Financial Institutions*

Assets $ Billion % of Total Liabilities and Net Worth $ Billion % of Total
Tangible 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 2.1% Total liabilities $15,971 92.6%
Government securities 3,548 20.6
Corporate bonds 1,924 11.2
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%

*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.

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 op-
portunities 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 tangible assets. Compare Table 1.7
with Table 1.5, the balance sheet of the nonfinancial corporate sector. The contrast arises
precisely because intermediaries are middlemen, simply moving funds from one sector to
another. In fact, from a bird’s-eye view, this is the primary social function of such interme-
diaries, 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
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
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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.

Investment companies also can design portfolios specifically for large investors with
particular goals. In contrast, mutual funds are sold in the retail market, and their investment
philosophies are differentiated mainly by strategies that are likely to attract a large number
of clients. Some investment companies manage “commingled funds,” in which the monies
of different clients with similar goals are merged into a “mini—mutual fund,” which is run
according to the common preferences of those clients. We discuss investment companies in
greater detail in Chapter 4.

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 inter-
mediaries, so too do these economies create niches for firms that perform specialized ser-
vices 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 fre-
quently, however, investment banking firms that specialize in such activities are able to of-
fer their services at a cost below that of running an in-house security issuance division.

Investment bankers such as Merrill Lynch, Salomon Smith Barney, or Goldman, Sachs
advise the issuing firm on the prices it can charge for the securities issued, market condi-
tions, appropriate interest rates, and so forth. Ultimately, the investment banking firm han-
dles the marketing 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, the public knows that 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 underwritten 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. The investment banker’s effectiveness and ability to
command future business thus depends on the reputation it has established over time. Ob-
viously, 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 can provide a certification role—a “seal of approval”—to
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security issuers. Their investment in reputation is another type of scale economy that arises
from frequent participation in the capital markets.

Financial Innovation and Derivatives

The investment diversity desired by households is far greater than most businesses have a
desire to satisfy. Most firms find it simpler to issue “plain vanilla” securities, leaving ex-
otic variants to others who specialize in financial markets. This, of course, creates a profit
opportunity for innovative security design and repackaging that investment bankers are
only too happy to fill.

Consider the astonishing changes in the mortgage markets since 1970, when mortgage
pass-through securities were first introduced by the Government National Mortgage Asso-
ciation (GNMA, or Ginnie Mae). These pass-throughs aggregate individual home mort-
gages 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 securi-
tization of mortgages meant that mortgages could be traded just like other securities in na-
tional 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 region to wherever demand was greatest.

The next round of innovation came when it became apparent that investors might be in-
terested in mortgage-backed securities with different effective times to maturity. Thus was
born the collateralized mortgage obligation, or CMO. The CMO meets the demand for
mortgage-backed securities with a range of maturities by dividing the overall pool into a
series of classes called tranches. The so-called fast-pay tranche receives all the principal
payments made on the entire mortgage pool until the total investment of the investors in the
tranche is repaid. In the meantime, investors in the other tranches receive only interest on
their investment. In this way, the fast-pay tranche is retired first and is the shortest-term
mortgage-backed security. The next tranche then receives all of the principal payments un-
til it is retired, and so on, until the slow-pay tranche, the longest-term class, finally receives
payback of principal after all other tranches have been retired.

Although these securities are relatively complex, the message here is that security de-
mand 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 de-
mands for securities with particular risk, return, tax, and timing attributes. As the invest-
ment banking industry becomes ever more sophisticated, security creation and
customization become more routine. Most new securities are created by dismantling and
rebundling more basic securities. For example, the CMO is a dismantling of a simpler
mortgage-backed security into component tranches. A Wall Street joke asks how many in-
vestment bankers it takes to sell a lightbulb. The answer is 100—one to break the bulb and
99 to sell off the individual 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 financial



Bodie-Kane-Marcus:
Investments, Fifth Edition

14

1. Introduction 1. The Investment © The McGraw-Hill
Environment Companies, 2001

PART I Introduction

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 depends on
the price of the underlying stock. In our mortgage examples, the derivative mortgage-
backed securities offer payouts that depend on the original mortgages, which are the prim-
itive securities. 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.

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
CHECK I

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 and Regulation

We have seen that much financial innovation and security creation may be viewed as a nat-
ural market response to unfulfilled investor needs. Another driving force behind innovation
is the ongoing game played between governments 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 this 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.
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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
different kinds of derivatives on the market, most of
which require a computer program to figure out. Survey-
ing 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.
Derivatives can be issued based on currencies, commodi-
ties, government or corporate debt, home mortgages,
stocks, interest rates, or any combination.

Company stock options, for instance, allow employ-
ees 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 pri-
vately traded “forward” 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 deriva-
tives?

A: Derivatives come in two basic categories, option-
type contracts and forward-type contracts. These may be
exchange-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 pe-
riod. The option’s price is usually a small percentage of
the underlying asset’s value.

Forward-type contracts, which include forwards, fu-
tures 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 in-
struments, businesses most often use them to hedge. For
instance, companies often use forwards and exchange-
listed futures to protect against fluctuations in currency
or commodity 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 companies 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,
investor 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 re-
turn for paying a fixed rate.

Q: Why are derivatives potentially dangerous?

A: Because these contracts expose the two parties to
market moves with little or no money actually changing
hands, they involve leverage. And that leverage may be
vastly increased by the terms of a particular contract. In
the derivatives that hurt P&G, for instance, a given move
in U.S. or German interest rates was multiplied 10 times
or more.

When things go well, that leverage provides a big re-
turn, 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
available means at companies’ disposal to buffer them-
selves against shocks in currency values, commodity
prices and interest rates. Donald Nicoliasen, a Price Wa-
terhouse expert on derivatives, says derivatives “are a
new tool in everybody’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.
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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 re-
sponse to changes in U.S. tax law. Financial futures markets were stimulated by abandon-
ment in the early 1970s of the system of fixed exchange rates and by new federal
regulations that overrode state laws treating some financial futures as gambling arrange-
ments.

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

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 so-called primary market, where new is-
sues of securities are offered to the public. In the primary market investment bankers act as
brokers; 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
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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.

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 envi-
ronments 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 Depositary 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.
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U.S. investors who wish to purchase foreign shares can often do so using American De-
positary 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 between
buying a French versus a U.S. stock than there is in holding a Massachusetts-backed 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 par-
ticular country. WEBS can be traded by investors just like any other security (they trade on
the Amex), 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 euro currently is used jointly with the na-
tional currencies of these countries, but is scheduled to replace them, so that there will
shortly be one common European currency in the participating countries (sometimes called
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euroland). The idea behind the euro is that a common currency will facilitate global trade
and encourage integration of markets across national boundaries. Figure 1.1 is an an-
nouncement of a loan in the amount of 500 million euros. (Each euro is currently worth a
bit less than $1; the symbol for the euro is €.)

Securitization

Until recently, financial intermediaries were the only means to channel funds from na-
tional capital markets to smaller local ones. Securitization, however, now allows bor-
rowers 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, in-
vestors can invest in securities backed by those pools. The transformation of these pools
into standardized securities enables issuers to deal in a volume large enough that they can
bypass intermediaries. We have already discussed this phenomenon in the context of the
securitization of the mortgage market. Today, most conventional mortgages are securi-
tized by government 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, and student loans. Figure 1.2 doc-
uments the composition of the asset-backed securities market in the United States in 1999.

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.
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QUESTION 5

When mortgages are pooled into securities, the pass-through agencies (Freddie 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 risk to the pass-through agency rather than the security holder
make economic sense?

b. Why is the allocation of credit risk less of an issue for Brady bonds?

Figure 1.3
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Financial Engineering

Disparate investor demands elicit a supply of exotic securities. Creative security design of-
ten calls for bundling primitive and derivative securities into one composite security. One
such example appears in Figure 1.3. The Chubb Corporation, with the aid of Goldman,
Sachs, has combined three primitive securities—stocks, bonds, and preferred stock—into
one hybrid security. Chubb is issuing preferred stock that is convertible into common stock,
at the option of the holder, and exchangeable into convertible bonds at the option of the
firm. Hence this security is a bundling of preferred stock with several options.

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. Another example of unbundling was given
in the discussion of financial innovation and CMOs in Section 1.4.
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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.

How can tax motives contribute to the desire for unbundling?

Computer Networks

The Internet and other advances in computer networking are transforming many sectors of
the economy, and few moreso 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: on-
line trading, online information dissemination, automated trade crossing, and the begin-
nings 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 perhaps $100-$300 at full-
service brokers.

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
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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 only a minus-
cule share of the market, but they may augur big changes in the future.

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.

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.

real assets pass-through security auction market
financial assets primitive security globalization

agency problem derivative security securitization
financial intermediaries direct search market bundling

investment company brokered market unbundling
investment bankers dealer markets financial engineering

WEBSITES

http://www.finpipe.com

This is an excellent general site that is dedicated to education. Has information on debt
securities, equities, and derivative instruments.
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WEBSITES http://www.financewise.com

This is a finance search engine for other financial sites.

http://www.federalreserve.gov/otherfrb.htm

This site contains a map that allows you to access all of the Federal Reserve Bank sites.
Most of the economic research from the various banks is available online. The Federal
Reserve Economic Data Base, FRED, is available through the St. Louis Fed. A search
engine for all of the bank research articles is available at the San Francisco Fed.

http://www.cob.ohio-state.edu/fin/journal/jofsites.htm

This site contains a directory of finance journals and associations related to education
in the financial area.

http://finance.yahoo.com

This investment site contains information on financial markets. Portfolios can be con-
structed and monitored at no charge. Limited historical return data is available for ac-
tively traded securities.

http://moneycentral.msn.com/home.asp

Similar to Yahoo! finance, this investment site contains very complete information on
financial markets.

PROBLEMS 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?
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2. 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 financial
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 promising
to pay back the loan over three 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.
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Figure 1.5
A gold-backed

security.
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3. Reconsider Lanni Products from Problem 2.

a. Prepare its balance sheet just after it gets the bank loan. What is the ratio of real as-
sets 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?

4. Examine the balance sheet of the financial sector (Table 1.7). What is the ratio of tan-
gible assets to total assets? What is the ratio for nonfinancial firms (Table 1.5)? Why
should this difference be expected?

5. 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?

6. Consider Figure 1.5 above, 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?

7. Why would you expect securitization to take place only in highly developed capital
markets?

8. 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?
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9. Consider again the GM executive in Problem 8. In light of the fact that the design of the

10.

11.

12.

13.

14.

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

Many investors would like to invest part of their portfolios in real estate, but obviously
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 in-
vestment trusts).

Financial engineering has been disparaged as nothing more than paper shuffling. Crit-
ics argue that resources that go to rearranging wealth (i.e., bundling and unbundling fi-
nancial 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 deriva-
tive securities from various primary securities?

Although we stated that real assets comprise the true productive capacity of an econ-
omy, 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?

Why does it make sense that the first futures markets introduced in 19th-century Amer-

ica were for trades in agricultural products? For example, why did we not see instead
futures for goods such as paper or pencils?

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

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

sets enable individuals or firms to produce goods or services that yield profits or in-
come. 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.

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 ongo-
ing 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
allow the agencies to collect the guarantee fee. In contrast to mortgage-backed
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SOLUTIONS securities, which are backed by pools of large numbers of mortgages, the Brady
TO CONCEPT bonds are backed by large government loans. It is more feasible for the investor
CHECKS to evaluate the credit quality of a few governments than dozens or hundreds of in-
dividual mortgages.

6. 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.

Visit us at www.mhhe.com/bkm




Bodie-Kane-Marcus: 1. Introduction 2. Markets and Instruments © The McGraw-Hill
Investments, Fifth Edition Companies, 2001

CHAUPTER T W O

MARKETS AND 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 mar-
kets and capital markets. Money market instruments include short-term, mar-
ketable, 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 capital market are much more
diverse than those found within
the money market. For this rea-
son, we will subdivide the capi-
tal market into four segments:
longer-term bond markets, equity
markets, and the derivative mar-
kets for options and futures. We
first describe money market in-
struments and how to measure
their yields. We then move on to
debt and equity securities. We
explain the structure of various
stock market indexes in this
chapter because market bench-

mark portfolios play an important

role in portfolio construction and
evaluation. Finally, we survey the derivative security markets for options and

futures contracts.

27
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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 1999 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 borrowing: The government
raises money by selling bills to the public. Investors buy the bills at a discount from the
stated maturity value. At the bill’s maturity, the holder receives from the government a pay-
ment equal to the face value of the bill. The difference between the purchase price and ul-
timate maturity value constitutes the investor’s earnings.

T-bills with initial maturities of 91 days or 182 days are issued weekly. Offerings of
52-week bills are made monthly. Sales are conducted via auction, at which investors can
submit competitive or noncompetitive bids.

Figure 2.1
Rates on money
market securities.

MONEY RATES

Monday. July 31, 2000
The key U. S, and foreign annual Inferest rates below are a
gg:de Yo general tevels but con’t alwavs represent actual trans-

PRIME RATE: 9.50% (etfective 05/17/00). Thebase rale on
;urrzrate loans posted by at least 75% of the nation’s 30 larpest
HNKS.
DISCOUNT RATE: 5.00% {effectlve 05/16/00}. The charge
on':koans to depository instifuticns by the Federal Reserve
Bal

s.

FEDERAL FUNDS: 63/4 % high, & % low, 6 % near closing
bid, 6 372 % offered. Reserves traded among commercial
kanks for overalght vse In ameounts of §1 million or more.
Source:Frebon Yamane{U.5.A)Inc. FOMC fed funds target
rate 6.50% effective 5/16/00.

CALL MONEY: 8,25% (effectlve 05/17/00). The charge on
loans to brokers on steck exchange collateral. Source:
Rauters.

COMMERCIAL PAPER: placed directly by General Elec-
#ric Capital Corp.: 6.50% 30 to 56 days. 6.46% 57 to 71 days;
4.52% 72 16 140 days: 6.46% 141 to 145 days; 6.58% 166 to 195
uavs, 6.55% 196 to 226 davs, 6,53% 227 to 270 days.

URO {OMMERCIAL PAPER: ptaced directly by General
E]ecfric Capital Corp.: 4.39% 30 days; 4.51% 3wo months;
4.61% three months; 4.68% four months; 4.82% five months;
4.87% six months.

DEALER COMMERCIAL PAPER: High-grade unsecured
nites sold through dealers by major corporations: 6.50% 30
days; 6.51% &0 days: §.52% M) days.

CERTIFICATES OF DEPOSIT: Typlcal rates in the sec-
ondary market. 6.58% one month; 4.68% three months; 6.84%
sIx months.

BANKERS ACCEPTANCES: 6.48% 30 days; 6,48% &0 days;
6.50% 90 days; 6,51% 120 days; 6.52% 150 days; 4.57% 180 days.
Offered rates of negotiahle, hank-backed business credit in-
strunents tvpicallv financing an Import order,

LONDON LATE EURODOLLARS: 5.63% - 6.50% one
month; 6.69% - 6.56% twa months: 6.75% - 6.63% three months;
6.75% - 6.63% four months; £.88% - 6,75% five months; £.88% -
6,75% slx menths,

LONDON INTERBANK OFFERED RATES (LIBOR}):

6.62063% one month; 6.72188% three months; &.89375% six
months; 7.0800% one year. British Banker’s Assaciatlon aver-
age of interbank offered rates for dollar deposits in the Londen
marke! based on cuatztions at 16 malor banks. Effective rate
for coniracts entered into two days from date appearing &t top
of this eslumn.

EURO LIBOR: 4.41438% one month; 4.63750% three
months; 4.81750% six months; 5.17688% one year. Brifish
Bankers Association average of Interbank offered rafes for
euro deposits In the London market based on quotations at 16
major banks. Effective rate for contracts entered Into two
days from date appearing at Yop of this column,

EURO INTERBANK OFFERED RATES (EURIBOR):
4.417% one manth; 4.641% three months; 4.920% slx months;
5.171% one vear. Buropean Banking Federatien-sponsored
raje among 57 Euro zone banks.

FOREIGN PRIME RAYES: Canada 7.50%: Germany
4,25%; Japan 1.375%; Switzerland 5.125% (eff. 1/31/00);
Britain 6.00%. These rate indications aren*t directy compara-
ble; lending praciices vary widely by location.

TREASURY BILLS: Results of the Monday, July 31, 2000,
auction of short-ferm L. S, gevernment bills, sol¢ at a discount
from face valve In unifs of $1,000 to $1 rillfon: 6.090% 13
wesks; 6.115% 26 weeks.

OYERNIGHT REPURCHASE RATE: 6.58%. Dealer fi-
aancing rate for overnight sale and repurchase of Treasury se-
curifles. Source: Reuters,

FREDDIE MAC: Posted yields on 30-vear mortgage com-
mitments. Delivery within 30 days §.17%, 60 days B.72%, stan-
dard conventional fixedrate mortgages: 7,125%, 2% rate
capped ane-yvear adjustable rate mortgages. Source: Reuters.

FANNIE MAE: Posted ylelds on 30 year mortgage comrnlf-
ments (priced at par) for delivery within 30 days 8.28%, 60
days B.32%, standard convertionzl fixed-rate mortgages:
7.75%.6/2 rate capped one-vear ad|ustable rate morigages.
Source: Reuters,

MERRILL LYNCH READY ASSETS TRUST: 4.02%. Annu-
allzed average rate of return affer expenses for the past 30
davs; not a forecast of future returns.

CONSUMER PRICE INDEX: June, 172.3, up 3.7% from a
year ago. Bureau of Labor Statistics.

Source: The Wall Street Journal, August 1, 2000. Reprinted by permission of The Wall Street Journal, © 2000 Dow Jones & Company,

Inc. All Rights Reserved Worldwide.
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$ Billion
Repurchase agreements $ 329.6
Small-denomination time deposits* 952.4
Large-denomination time depositst 715.9
Eurodollars 169.9
Short-term Treasury securities 915.1
Bankers’ acceptances 8.6
Commercial paper 1,393.8

*Less than $100,000 denomination.

tMore than $100,000 denomination.

Source: Data from Economic Report of the President, U.S. Government
Printing Office, 2000, and Flow of Funds Accounts of the United States,
Board of Governors of the Federal Reserve System, June 2000.

A competitive bid is an order for a given quantity of bills at a specific offered price. The
order is filled only if the bid is high enough relative to other bids to be accepted. If the bid
is high enough to be accepted, the bidder gets the order at the bid price. Thus the bidder
risks paying one of the highest prices for the same bill (bidding at the top) against the hope
of bidding “at the tail,” that is, making the cutoff at the lowest price.

A noncompetitive bid is an unconditional offer to purchase bills at the average price of
the successful competitive bids. The Treasury ranks bids by offering price and accepts bids
in order of descending price until the entire issue is absorbed by the competitive plus non-
competitive bids. Competitive bidders face two dangers: They may bid too high and over-
pay for the bills or bid too low and be shut out of the auction. Noncompetitive bidders, by
contrast, pay the average price for the issue, and all noncompetitive bids are accepted up to
a maximum of $1 million per bid. In recent years, noncompetitive bids have absorbed be-
tween 10% and 25% of the total auction.

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 transaction cost and with not much price risk. Unlike most other
money market instruments, 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 mar-
ket instruments.

Bank Discount Yields T-bill and other money-market yields are not quoted in the fi-
nancial pages as effective annual rates of return. Instead, the bank discount yield is used.
To illustrate this method, consider a $10,000 par value T-bill sold at $9,600 with a maturity
of a half-year, or 182 days. The $9,600 investment provides $400 in earnings. The rate of
return on the investment is defined as dollars earned per dollar invested, in this case,

Dollars earned _ $400 _
Dollars invested ~ $9,600

.0417 per six-month period, or 4.17% semiannually

Invested funds increase over the six-month period by a factor of 1.0417. If one continues
to earn this rate of return over an entire year, then invested funds grow by a factor of 1.0417
in each six-month period; by year-end, each dollar invested grows with compound interest
to $1 X (1.0417)> = $1.0851. Therefore, we say that the effective annual rate on the bill
is 8.51%.

Unfortunately, T-bill yields in the financial pages are quoted using the bank discount
method. In this approach, the bill’s discount from par value, $400, is “annualized” based
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Figure 2.2
Treasury bill
listings.
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TREASURY BILLS TREASURY BILLS
Days Days
te ta Ask
Maturity Mat. Bid Asked Cha, Yid. Maturlty Mat. 8id Asked Chg. Yid.

Aug 0300 2 575 547 -0.02 575 Nov 16°D0 107 6.02 400 +0.01 619
Aug 10'00 % 586 578 -0.02 5.87 Noy 24708 115 600 5% +0.01 618
Aug {700 15 593 35BS ... 595 Nov 30700 121 601 599 +0.02 620
Aug 24'00 23 589 581 ... 591 Dec 07700 128 642 4.00 +0.03 622
Aufl 3100 30 585 5.B1 -0.01 592 DPec 14700 135 603 601 +0.05 623
Sep G700 37 6.02 598 +0.02 610 Dec 21490 142 602 600 +0.03 6.23
Sep 14'00 44 6.01 597 +0.01 610 Dec 26700 149 604 402 +0.04 626
Sep 21400 51 6,02 598 +0.02 611 Jan 04’0115 605 603 +006 6.28
Sep 2800 58 6.01 597 +0.01 6.11 Jan 11701 163 607 605 +0.05 631
Oct 05'00 &5 6.00 598 +0.01 &13 Jan 18701 170 6.08 606 +006 423
Oct 1280 71 406 598 ... &M Jan 25701 177 .08 447 40405 434
Oct 1900 7% 5% 597 +0.02 6.3 Feb 0101 184 6,12 &.1¢ +0.06 638
Oct 2500 86 .43 4.02 +0.01 619 Feb 0101 184 606 605 +0.02 633
Nov 02700 %3 &.08 6.06 +0.0) 6.24 Mar 01°01 212 590 588 +0.05 4.5
Nov 0200 93 405 6.04 —0.02 &2 May 31701 303 575 574 +0.02 6.04
Nov 0200 100 404 6.02 +0.01 421

Source: The Wall Street Journal, August 1, 2000. Prices are for July 31, 2000. Reprinted by permission of The Wall Street Journal, ©
2000 Dow Jones & Company, Inc. All Rights Reserved Worldwide.

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

We can highlight the source of the discrepancy between the bank discount yield and ef-
fective annual yield by examining the bank discount formula:

_ 100,000 — P 360

=—— X .
"BD 10,000 n 2.1y

where P is the bond price, n is the maturity in days, and rgp, is the bank discount yield.

The bank discount formula thus takes the bill’s discount from par as a fraction of par
value and then annualizes by the factor 360/n. There are three problems with this tech-
nique, and they all combine to reduce the bank discount yield compared with the effective
annual yield. First, the bank discount yield is annualized using a 360-day year rather than
a 365-day year. Second, the annualization technique uses simple interest rather than com-
pound interest. Finally, the denominator in the first term in equation 2.1 is the par value,
$10,000, rather than the purchase price of the bill, P. We want an interest rate to tell us the
income that we can earn per dollar invested, but dollars invested here are P, not $10,000.
Less than $10,000 is required to purchase the bill.

Figure 2.2 shows Treasury bill listings from The Wall Street Journal for prices on July
31, 2000. The discount yield on the bill maturing on October 26, 2000 is 6.03% based on
the bid price of the bond and 6.02% based on the asked price. (The bid price is the price at
which a customer can sell the bill to a dealer in the security, whereas the asked price is the
price at which the customer can buy a security from a dealer. The difference in bid and
asked prices is a source of profit to the dealer.)

To determine the bill’s true market price, we must solve equation 2.1 for P. Rearranging
equation 2.1, we obtain

P = 10,000 X [1 — rgp X (n/360)] (2.2)

Equation 2.2 in effect first “de-annualizes” the bank discount yield to obtain the actual pro-
portional discount from par, then finds the fraction of par for which the bill sells (which is
the expression in brackets), and finally multiplies the result by par value, or $10,000. In the
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case at hand, n = 92 days for an October 26 maturity bill. The discount yield based on the
asked price is 6.02% or .0602, so the asked price of the bill is

$10,000 X [1 — .0602 X (86/360)] = $9,856.19

Find the bid price of the preceding bill based on the bank discount yield at bid.

The “yield” column in Figure 2.2 is the bond equivalent yield of the T-bill. This is the
bill’s yield over its life, assuming that it is purchased for the asked price. The bond equiv-
alent yield is the return on the bill over the period corresponding to its remaining maturity
multiplied by the number of such periods in a year. Therefore, the bond equivalent yield,
TBEY, 1S

10,000 ~ P . 365

T'Bey = 2 n (2.3)
In equation 2.3 the holding period return of the bill is computed in the first term on the
right-hand side as the price increase of the bill if held until maturity per dollar paid for the
bill. The second term annualizes that yield. Note that the bond equivalent yield correctly
uses the price of the bill in the denominator of the first term and uses a 365-day year in the
second term to annualize. (In leap years, we use a 366-day year in equation 2.3.) It still,
however, uses a simple interest procedure to annualize, also known as annual percentage
rate, or APR, and so problems still remain in comparing yields on bills with different ma-
turities. Nevertheless, yields on most securities with less than a year to maturity are annu-
alized using a simple interest approach.
Thus, for our demonstration bill,
_ 10,000 — 9,856.19 _ 365

BEY ST 985619 < 86 0019

or 6.19%, as reported in The Wall Street Journal.
Finally, the effective annual yield on the bill based on the ask price, $9,856.19, is ob-
tained from a compound interest calculation. The 86-day return equals

10,000 —9,856.19 _
0.856.19 V146, 0r 1.46%

Annualizing, we find that funds invested at this rate would grow over the course of a year
by the factor (1.0146)365% = 1.0634, implying an effective annual yield of 6.34%.

This example illustrates the general rule that the bank discount yield is less than the
bond equivalent yield, which in turn is less than the compounded, or effective, annual
yield.

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 usu-
ally 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, al-
though the market significantly thins out for maturities of three months or more. CDs are
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treated as bank deposits by the Federal Deposit Insurance Corporation, so they are insured
for up to $100,000 in the event of a bank insolvency.

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 one or two months.
Usually, it is issued in multiples of $100,000. Therefore, small investors can invest in com-
mercial 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 one month. Many firms is-
sue commercial paper intending to roll it over at maturity, that is, issue new paper to obtain
the funds necessary to retire the old paper. If lenders become complacent about a firm’s
prospects and grant rollovers heedlessly, they can suffer big losses. When Penn Central de-
faulted in 1970, it had $82 million of commercial paper outstanding. However, the Penn
Central episode was the only major default on commercial paper in the past 40 years.
Largely because of the Penn Central default, almost all commercial paper today is rated for
credit quality by one or more of the following rating agencies: Moody’s Investor Services,
Standard & Poor’s Corporation, Fitch Investor Service, and/or Duff and Phelps.

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 six months. At this stage, it is similar to a postdated
check. When the bank endorses the order for payment as “accepted,” it assumes responsi-
bility 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 the bank. Bankers’ acceptances
are considered very safe assets because traders can substitute the bank’s credit standing for
their own. They are used widely in foreign trade where the creditworthiness of one trader
is unknown to the trading partner. Acceptances sell at a discount from the face value of the
payment order, just as T-bills sell at a discount from par value.

Eurodollars

Eurodollars are dollar-denominated deposits at foreign banks or foreign branches of
American banks. By locating outside the United States, these banks escape regulation by
the Federal Reserve Board. Despite the tag “Euro,” these accounts need not be in European
banks, although that is where the practice of accepting dollar-denominated deposits outside
the United States began.

Most Eurodollar deposits are for large sums, and most are time deposits of less than six
months’ maturity. A variation on the Eurodollar time deposit is the Eurodollar certificate of
deposit. A Eurodollar CD resembles a domestic bank CD except that it is the liability of a
non-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
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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 securi-
ties to an investor on an overnight basis, with an agreement to buy back those securities the
next day at a slightly higher price. The increase in the price is the overnight interest. The
dealer thus takes out a one-day loan from the investor, 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 Reserve 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 federal funds market, banks with
excess funds lend to those with a shortage. These loans, which are usually overnight trans-
actions, 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.

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-denom-
inated 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 exam-
ple, a corporation might borrow at a floating rate equal to LIBOR plus 2%.
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Figure 2.3 The spread between three-month CD and Treasury bill rates.
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Yields on Money Market Instruments

Although most money market securities are of low risk, they are not risk-free. For exam-
ple, as we noted earlier, the commercial paper market was rocked by the Penn Central
bankruptcy, which precipitated a default on $82 million of commercial paper. Money mar-
ket 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 2.3 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.

THE BOND MARKET

The bond market is composed of longer-term borrowing instruments than those that trade
in the money market. This market includes Treasury notes and bonds, corporate bonds, mu-
nicipal 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
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
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appropriate. It is simpler and more straightforward to call these securities either debt in-
struments or bonds.

Treasury Notes and Bonds

The U.S. government borrows funds in large part by selling Treasury notes 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 denominations of $1,000 or more. Both
make semiannual interest payments called coupon payments, a name derived from pre-
computer days, when investors would literally clip coupons attached to the bond and pre-
sent a coupon to an agent of the issuing firm 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 five years of
the bond’s life. The call provision gives the Treasury the right to repurchase the bond at par
value. Although the Treasury hasn’t issued these bonds since 1984, several previously is-
sued callable bonds are still outstanding.

Figure 2.4 is an excerpt from a listing of Treasury issues in The Wall Street Journal.
Note the highlighted bond that matures in November 2008. The coupon income, or inter-
est, paid by the bond is 4% of par value, meaning that a $1,000 face-value bond 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 42 of a point.

The bid price of the bond is 91'%32, or 91.375. The asked price is 91'%2, or 91.4375. Al-
though bonds are sold in denominations of $1,000 par value, the prices are quoted as a per-
centage of par value. Thus the bid price of 91.375 should be interpreted as 91.375% of par
or $913.75 for the $1,000 par value bond. Similarly, the bond could be bought from a
dealer for $914.375. The +8 bid change means the closing bid price on this day rose %2 (as
a percentage of par value) from the previous day’s closing bid price. Finally, the yield to
maturity on the bond based on the asked price is 6.08%.

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 peri-
ods. 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.

You can pick out the callable bonds in Figure 2.4 because a range of years appears in the
maturity-date column. These are the years during which the bond is callable. Yields on pre-
mium bonds (bonds selling above par value) are calculated as the yield to the first call date,
whereas yields on discount bonds are calculated as the yield to the maturity date.

Why does it make sense to calculate yields on discount bonds to maturity and yields on premium
bonds to the first call date?

Federal Agency Debt

Some government agencies issue their own securities to finance their activities. These
agencies usually are formed to channel credit to a particular sector of the economy that
Congress believes might not receive adequate credit through normal private sources. Fig-
ure 2.5 reproduces listings of some of these securities from The Wall Street Journal. The
majority of the debt is issued in support of farm credit and home mortgages.
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Figure 2.4
Treasury bonds
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2 1/32. Net changes in 32nds, Yields calculated on the asked guotation. ci-stripped
coupon interest, bp-Treasury bond, stripped princlpal. np-Treasury note, stripped
principal, For bonds callable prior to maturity, yields are computed to the earliest
catl date for Issues quoted above par and to the maturity date for issues below par.
Source: Bear, Stearns & Co. via Sireet Software Technology Inc.
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Source: The Wall Street Journal, August 2, 2000. Reprinted by permission of The Wall Street Journal, © 2000 Dow Jones & Company,
Inc. All Rights Reserved Worldwide.

The major mortgage-related agencies are the Federal Home Loan Bank (FHLB), the
Federal National Mortgage Association (FNMA, or Fannie Mae), the Government National
Mortgage Association (GNMA, or Ginnie Mae), and the Federal Home Loan Mortgage
Corporation (FHLMC, or Freddie Mac). The FHLB borrows money by issuing securities
and 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.
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Figure 2.5
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Source: The Wall Street Journal, August 2, 2000. Reprinted by permission of The Wall Street Journal, © 2000 Dow Jones & Company,
Inc. All Rights Reserved Worldwide.

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

International Bonds

Many firms borrow abroad and many investors buy bonds from foreign issuers. In addition
to national capital markets, there is a thriving international capital market, largely centered
in London, where banks of over 70 countries have offices.

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 Eu-
rodollar 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
foreign countries but in the currency of the investor. For example, a Yankee bond is a
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dollar-denominated bond sold by a non-U.S. issuer. Similarly, Samurai bonds are yen-
denominated bonds sold outside of Japan.

Municipal Bonds

Municipal bonds are issued by state and local governments. They are similar to Treasury
and corporate bonds except that their interest income is exempt from federal income taxa-
tion. 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 tax 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 2.6.

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 # denote the investor’s marginal tax bracket and r denote
the total before-tax rate of return available on taxable bonds, then r(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.
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Figure 2.6 Outstanding tax-exempt debt.
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Tablf: 2.2 Tax-Exempt Yield
Equivalent
Taxable Yields Marginal Tax Rate 2% 4% 6% 8% 10%
Corresponding to 20% 25 5.0 75 10.0 125
Various Tax- 30 2.9 5.7 8.6 1.4 14.3
Exempt Yields : : ’ ) :
40 3.3 6.7 10.0 13.3 16.7
50 4.0 8.0 12.0 16.0 20.0
rl—1=r, 2.4)
or
r=r,/(1 —1 2.5)

Thus the equivalent taxable yield is simply the tax-free rate divided by 1— z. 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 2.5. 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.
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Figure 2.7 Ratio of yields on tax-exempt to taxable bonds.
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We also can use equation 2.4 or 2.5 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 2.4 for the tax bracket at which after-tax yields are equal. Doing so, we find that

f=1-"m (2.6)
r

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 2.7 graphs the yield ratio since 1955. In recent years, the ra-
tio has hovered between .75 and .80, implying that investors in (federal plus local) tax
brackets greater than 20% to 25% would derive greater after-tax yields from municipals.
Note, however, that it is difficult to control precisely for differences in the risks of these
bonds, so the cutoff tax bracket must be taken as approximate.

CONCEPT
CHECK I

QUESTION 3

Suppose your tax bracket is 28%. Would you prefer to earn a 6% taxable return or a 4% tax-free
return? What is the equivalent taxable yield of the 4% tax-free yield?

Corporate Bonds

Corporate bonds are the means by which private firms borrow money directly from the
public. These bonds are similar in structure to Treasury issues—they typically pay semian-
nual 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
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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 spe-
cific collateral backing them in the event of firm bankruptcy; unsecured 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.

Figure 2.8 is a partial listing of corporate bond prices from The Wall Street Journal. The
listings are similar to those for Treasury bonds. The highlighted AT&T bond listed has a
coupon rate of 7% and a maturity date of 2007. Its current yield, defined as annual
coupon income divided by price, is 7.6%. (Note that current yield is a different measure
from yield to maturity. The differences are explored in Chapter 14.) A total of 12 bonds
traded on this particular day. The closing price of the bond was 101.25% of par, or
$1,012.50, which was lower than the previous day’s close by % of par value.

Mortgages and Mortgage-Backed Securities

An investments text of 30 years ago probably would not include a section on mortgage
loans, because investors could not invest in these loans. Now, because of the explosion in
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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.

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 de-
posits of their customers) and held long-term assets such as fixed-rate mortgages, they suf-
fered 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 one-year Treasury bills and might he 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 in-
terest and $44.24 would be principal repayment. The holder of the mortgage pool would re-
ceive a payment in the first month of $8,775.70, the total payments of all 10 of the
mortgages 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.

Mortgage-backed pass-through securities were first introduced by the Government
National Mortgage Association (GNMA, or Ginnie Mae) in 1970. GNMA pass-throughs carry
a guarantee from the U.S. government that ensures timely payment of principal and interest,
even if the borrower defaults on the mortgage. This guarantee increases the marketability of
the pass-through. Thus investors can buy 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

! 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 $8,740.
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Figure 2.9 Mortgage-backed securities outstanding, 1979-2000.
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Home Loan Mortgage Corporation, or Freddie Mac). As of the second quarter of 2000,
roughly $2.3 trillion of mortgages were securitized into mortgage-backed securities. This
makes the mortgage-backed securities market bigger than the $2.1 trillion corporate bond
market and two-thirds the size of the $3.4 trillion market in Treasury securities. Figure 2.9
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.

This right is essentially an option held by the borrower to “call back™ the loan for the
remaining principal balance, quite analogous to the option held by government or corpo-
rate issuers of callable bonds. The prepayment option gives the borrower the right to buy
back the loan at the outstanding principal amount rather than at the present discounted
value of the scheduled remaining payments. When interest rates fall, so that the present
value of the scheduled mortgage payments increases, the borrower may choose to take out
a new loan at today’s lower interest rate and use the proceeds of the loan to prepay or re-
tire the outstanding mortgage. This refinancing may disappoint pass-through investors,
who are liable to “receive a call” just when they might have anticipated capital gains from
interest rate declines.
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EQUITY SECURITIES

Common Stock as Ownership Shares

Common stocks, also known as equity securities or equities, represent ownership shares in
a corporation. Each share of common stock entitles its owner to one vote on any matters of
corporate governance that are put to a vote at the corporation’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. Occasionally, however, a group of shareholders intent on un-
seating the current management or altering its policies will wage a proxy fight to gain the
voting rights of shareholders not attending the annual meeting. Thus, although manage-
ment usually has considerable discretion to run the firm as it sees fit—without daily over-
sight from the equityholders who actually own the firm—both oversight from the board
and the possibility of a proxy fight serve as checks on that discretion.

Another related check on management’s discretion is the possibility of a corporate
takeover. In these episodes, an outside investor who believes that the firm is mismanaged
will attempt to acquire the firm. Usually, this is accomplished with a fender offer, which is
an offer made to purchase at a stipulated price, usually substantially above the current mar-
ket price, some or all of the shares held by the current stockholders. If the tender is suc-
cessful, the acquiring investor purchases enough shares to obtain control of the firm and
can replace its management.

The common stock of most large corporations can be bought or sold freely on one or
more 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.

Thus, although there is substantial separation of the ownership and the control of large
corporations, there are several implicit controls on management that encourage it to act in
the interests of the shareholders.

Characteristics of Common Stock

The two most important characteristics of common stock as an investment 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 share-
holders 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.

2 A corporation sometimes issues two classes of common stock, one bearing the right to vote, the other not. Because of its
restricted rights, the nonvoting stock might sell for a lower price.
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Figure 2.10 Stock market listings.
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Worldwide.

CONCEPT
CHECK I

QUESTION 4

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.

a. If you buy 100 shares of IBM stock, to what are you entitled?
b. What is the most money you can make on this investment over the next year?

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

Stock Market Listings

Figure 2.10 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 traded stock, consider the listing for Home
Depot. The first two columns provide the highest and lowest price at which the stock has
traded in the last 52 weeks, $70 and $39.38, respectively. The .16 figure means that the last
quarter’s dividend was $.04 per share, which is consistent with annual dividend payments of
$.04 X 4 = $.16. This value corresponds to a dividend yield of .3%, meaning that the divi-
dend paid per dollar of each share is $.003. That is, Home Depot stock is selling at 50.63
(the last recorded or “close” price in the next-to-last column), so that the dividend yield is
.16/50.63 = .0032 = .32%, or .3% rounded to one decimal place. The stock listings show
that dividend yields vary widely among firms. It is important to recognize that high-
dividend-yield stocks are not necessarily better investments than low-yield stocks. Total re-
turn to an investor comes from dividends and capital gains, or appreciation in the value of
the stock. Low-dividend-yield firms presumably offer greater prospects for capital gains, or
investors would not be willing to hold the low-yield firms in their portfolios.

The P/E ratio, or price-earnings ratio, is the ratio of the current stock price to last year’s
earnings per share. The P/E ratio tells us how much stock purchasers must pay per dollar of
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earnings that the firm generates. The P/E ratio also varies widely across firms. Where the div-
idend yield and P/E ratio are not reported in Figure 2.10 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 37,833 hundred shares of the stock were traded. Shares com-
monly 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 highest price and low-
est price per share at which the stock traded on that day were 50.69 and 50.13, respectively.
The last, or closing, price of 50.63 was up .25 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 simi-
lar to an infinite-maturity bond, that is, a perpetuity. It also resembles a bond in that it does
not convey voting power regarding the management of the firm. Preferred stock is an eq-
uity 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, pre-
ferred dividends are usually cumulative; that is, unpaid dividends cumulate and must be
paid in full before any dividends may be paid to holders of common stock. In contrast, the
firm does have a contractual obligation to make the interest 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-in-
come 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 risk considerations alone indicate that preferred stock ought to offer higher
yields than bonds. Individual investors, who cannot use the 70% exclusion, generally will
find preferred stock yields unattractive relative to those on other available assets.

Preferred stock is issued in variations similar to those of corporate bonds. It 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 in the market is adjustable-rate preferred stock, which, similar to adjustable-rate
mortgages, ties the dividend to current market interest rates.

STOCK AND BOND MARKET INDEXES

Stock Market Indexes

The daily performance of the Dow Jones Industrial Average is a staple portion of the
evening news report. Although the Dow is the best-known measure of the performance of
the stock market, it is only one of several indicators. Other more broadly based indexes are
computed and published daily. In addition, several indexes of bond market performance are
widely available. The nearby box describes the Dow, gives a bit of its history, and discusses
some of its strengths and shortcomings.
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WHAT IS THE DOW JONES INDUSTRIAL AVERAGE, ANYWAY?

Quick. How did the market do yesterday? If you're like
most people, you'd probably answer by saying that the
Dow Jones Industrial Average rose or fell.

At 100 years old, the Dow Jones Industrial Average
has acquired a unique place in the collective conscious-
ness of investors. It is the number quoted on the nightly
news, and remembered when the market takes a dive.

But enough with the blandishments. What is the Dow,
exactly, and what does it do?

The first part is easy: The Dow is an average of 30
blue-chip U.S. stocks. As for what it does, perhaps the
simplest explanation is this: It’s a tool by which the gen-
eral public can measure the overall performance of the
U.S. stock market.

Industry Bellwethers

Even though the industrial average consists of only 30
stocks, the theory is that each one represents a particular
sector of the economy and serves as a reliable bellwether
for that industry. Thus, the Dow Jones roster is made up
of giants such as International Business Machines Corp.,
J.P. Morgan & Co., and AT&T Corp. Together, the 30
stocks reflect the market as a whole.

Initially, the industrial average comprised 12 compa-
nies. Only one, General Electric Co., remains in the aver-
age under its original name. Many of the others are
extinct today, while some have mutated into companies
that are still active. But a century ago, these were the cor-
porate titans of the time. On October 1, 1928, a year be-
fore the crash, the Dow was expanded to a 30-stock
average.

Marching Higher

As times have changed, so have the makeup and me-
chanics of the Dow. Back in 1896, all Charles Dow
needed was a pencil and paper to compute the industrial
average: He simply added up the prices of the 12 stocks
and then divided by 12.

Today, the first step in calculating the Dow is still to-
taling the prices of the component stocks. But the rest of
the math isn’t so easy anymore, because the divisor is
continually being adjusted. The reason? To preserve his-
torical continuity. In the past 100 years, there have been
many stock splits, spinoffs, and stock substitutions that,
without adjustment, would distort the value of the Dow.

To understand how the formula works, consider a
stock split. Say three stocks are trading at $15, $20, and
$25; the average of the three is $20. But if the company
with the $20 stock has a 2-for-1 split, its shares suddenly
are priced at half of their previous level. That’s not to say

the value of the investment changed; rather the $20 stock
simply sells for $10, with twice as many shares available.
The average of the three stocks, meanwhile, falls to
$16.66. So, the Dow divisor is adjusted to keep the aver-
age at $20 and reflect the continuing value of the invest-
ment represented by the gauge.

Minimal Change

Over time, the divisor has been adjusted several times,
mostly downward [in August 2000, it is at .1706]. This ex-
plains why the average can be reported as, say, 10,500,
though no single stock in the average is close to that price.

Since Charles Dow’s time, several stock market in-
dexes have challenged the Dow Jones Industrial Average.
In 1928, Standard & Poor’s Corp. developed the S&P 90,
which by the 1950s evolved into the S&P 500, a bench-
mark widely used today by professional money man-
agers. And now indexes abound. Wilshire Associates in
Santa Monica, California, for example, uses computers
to compile an index of nearly 7,000 stocks.

Nevertheless, the Dow remains unique. For one, it
isn’t market-weighted like other indicators, which means
it isn’t adjusted to reflect the market capitalization of the
component stocks. Because of that, the Dow gives more
emphasis to higher-priced stocks than to lower-priced
stocks.

For example, in the mid-1990s a stock such as United
Technologies Corp. constituted only 0.26% of the S&P
500. Yet it accounted for a whopping 5.5% of the Dow
Jones industrials, because it was one of the highest-
priced stocks in the Dow.

Despite the weighting difference, the Dow, by and
large, closely tracks other major market indexes. That’s
because, for one, the stocks in the industrial average do
an adequate job of representing their industries.

“There are only 30 stocks in the Dow and 500 stocks
in the S&P, but it is the weighting that makes them track
closely,” says Mr. Dickey of Dain Bosworth. Since the
S&P 500 is weighted by market capitalization, “a large
part of the movement is determined by the biggest com-
panies,” he explains. And these big companies that drive
the S&P are invariably also found in the Dow.

In the end, while some indexes may be more closely
watched by professionals, the Dow Jones Industrial Aver-
age has retained its position as the most popular mea-
sure, if for no other reason than that it has stood the test
of time. As the oldest continuing barometer of the U.S.
stock market, it tells us where we came from, which
helps us understand where we are.

Source: From Anita Raghavan and Nancy Ann Jeffrey, “What, How, Why: So What Is the Dow Jones Industrial Average, Anyway?” The Wall
Street Journal, May 28, 1996, p. R30. Reprinted by permission of The Wall Street Journal, © 1996 Dow Jones & Company, Inc. All Rights

Reserved Worldwide.
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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

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” corporations has been
computed since 1896. Its long history probably accounts for its preeminence in the public
mind. (The average covered only 20 stocks until 1928.)

Originally, the DJIA was calculated as the simple average of the stocks included in the
index. Thus, if there were 30 stocks in the index, one would add up the value of the 30
stocks and divide by 30. The percentage change in the DJIA would then be the percentage
change in the average price of the 30 shares.

This procedure means that the percentage change in the DJIA measures the return on a
portfolio that invests one share in each of the 30 stocks in the index. The value of such a port-
folio (holding one share of each stock in the index) is the sum of the 30 prices. Because the
percentage change in the average of the 30 prices is the same as the percentage change in the
sum of the 30 prices, the index and the portfolio have the same percentage change each day.

To illustrate, consider the data in Table 2.3 for a hypothetical two-stock version of the
Dow Jones Average. Stock ABC sells initially at $25 a share, while XYZ sells for $100.
Therefore, the initial 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.

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

Price-weighted averages give higher-priced shares more weight in determining perfor-
mance 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 early 2001) at a level of about 10,000 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 di-
visor used to compute the “average price” is adjusted so as to leave the index unaffected
by the event.
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CHANGES SINCE OCTOBER 1, 1928

Oct. 1,1928 1929 1930s 19405 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) Allied Signal

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) Exxon
General Electric General Electric
General Motors General Motors
Texas Corp. Texaco* ('59) Hewlett-Packard ('97) Hewlett-Packard
Sears Roebuck Home Depott
Chrysler IBM (79) 1BM
Atlantic Refining Goodyear ('30) Intelt
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 Microsoftt

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 Communicationst
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 cases following a takeover or merger; { denotes new entry
as of Nowv. 1, 1999. To track changes in the components, begin in
the column for 1928 and work across. For instance, American
Sugar was replaced by Borden in 1930, which in turn was re-
placed by Du Pont in 1935. Unlike past changes, each of the
four new stocks being added doesn’t specifically replace any of
the departing stocks; it’s simply a four-for-four switch. Home

Depot has been grouped as replacing Sears because of their
shared industry, but the other three incoming stocks are desig-
nated alphabetically next to a departing stock.

Source: From The Wall Street Journal, October 27, 1999.
Reprinted by permission of Dow Jones & Company, Inc. via
Copyright Clearance Center, Inc. © 1999. Dow Jones & Com-
pany, Inc. All Rights Reserved Worldwide.
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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

For example, if XYZ were to split two for one and its share price to fall to $50, we would
not want the average to fall, as that would incorrectly indicate a fall in the general level of
market prices. Following a split, the divisor must be reduced to a value that leaves the aver-
age unaffected by the split. 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. No-
tice that the number of shares outstanding doubles, leaving the market value of the total shares
unaffected. The divisor, d, which originally was 2.0 when the two-stock average was initiated,
must be reset to a value that leaves the “average” unchanged. Because the sum of the postsplit
stock prices is 75, while the presplit average price was 62.5, we calculate the new value of d
by solving 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.

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
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 now, the divisor for the Dow Jones
Industrial Average has fallen to a value of about .1706.

Suppose XYZ in Table 2.3 increases in price to $110, while ABC falls to $20. Find the percent-
age 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.
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Figure 2.11 reproduces some of the data reported on the Dow Jones Averages from The
Wall Street Journal (which is owned by Dow Jones & Company). The bars show the range
of values assumed by the average on each day. The crosshatch indicates the closing value
of the average.

Standard & Poor’s Indexes

The Standard & Poor’s Composite 500 (S&P 500) stock index represents an 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 disclosed above, the S&P 500 would give ABC five times the weight given to XYZ
because the market value of its outstanding equity is five times larger, $500 million versus
$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.

To illustrate, look again at Table 2.3. 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



Bodie-Kane-Marcus:
Investments, Fifth Edition

52

1. Introduction 2. Markets and Instruments © The McGraw-Hill
Companies, 2001

PART I Introduction

index reflects the 15% return earned on a portfolio consisting of those two stocks held in
proportion to outstanding market values.

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
CHECK I

QUESTION 6

Reconsider companies XYZ and ABC from question 5. Calculate the percentage 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. Market-Value Indexes

The New York Stock Exchange publishes a market-value-weighted composite index of all
NYSE-listed stocks, in addition to subindexes for industrial, utility, transportation, and finan-
cial stocks. These indexes are even more broadly based than the S&P 500. The National Asso-
ciation of Securities Dealers publishes an index of 4,000 over-the-counter (OTC) firms traded
on the National Association of Securities Dealers Automatic Quotations (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
Nasdagq stocks. Despite its name, the index actually includes about 7,000 stocks. Figure
2.12 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.

Equally Weighted Indexes

Market performance is sometimes measured by an equally weighted average of the returns
of each stock in an index. Such an averaging technique, by placing equal weight on each
return, 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 cor-
respond to buy-and-hold portfolio strategies. Suppose that you start with equal dollar in-
vestments in the two stocks of Table 2.3, ABC and XYZ. Because ABC increases in value
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Source: The Wall Street Journal, August 1, 2000. Reprinted by permission of The Wall Street Journal, © 2000 Dow Jones & Company,
Inc. All Rights Reserved Worldwide.

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 International Stock Market Indexes

Development in financial markets worldwide includes the construction of indexes for these
markets. The most important are the Nikkei, FTSE (pronounced “footsie”), and DAX. The
Nikkei 225 is a price-weighted average of the largest Tokyo Stock Exchange (TSE) stocks.
The Nikkei 300 is a value-weighted index. FTSE is published by the Financial Times of
London and is a value-weighted index of 100 of the largest London Stock Exchange cor-
porations. The DAX index is the premier German stock index.

More recently, market-value-weighted indexes of other non-U.S. stock markets have
proliferated. A leader in this field has been MSCI (Morgan Stanley Capital International),
which computes over 50 country indexes and several regional indexes. Table 2.5 presents
many of the indexes computed by MSCI.

Bond Market Indicators

Just as stock market indexes provide guidance concerning the performance of the overall
stock market, several bond market indicators measure the performance of various categories
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Regional Indexes

Countries

Developed Markets

Emerging Markets

Developed Markets

Emerging Markets

EAFE (Europe, Australia, Far East)
EASEA (EAFE ex Japan)

Europe

European Monetary Union (EMU)
Far East

Kokusai (World ex Japan)

Nordic Countries

North America

Pacific

The World Index

Emerging Markets (EM)
EM Asia

EM Far East

EM Latin America
Emerging Markets Free (EMF)
EMF Asia

EMF Eastern Europe

EMF Europe

EMF Europe & Middle East
EMF Far East

EMF Latin America

Australia
Austria
Belgium
Canada
Denmark
Finland
France
Germany
Hong Kong
Ireland

Italy

Japan
Netherlands
New Zealand
Norway
Portugal
Singapore
Spain
Sweden
Switzerland
UK

us

Argentina
Brazil
Chile
China
Colombia
Czech Republic
Egypt
Greece
Hungary
India
Indonesia
Israel
Jordan
Korea
Malaysia
Mexico
Morocco
Pakistan
Peru
Philippines
Poland
Russia
South Africa
Sri Lanka
Taiwan
Thailand
Turkey
Venezuela

Source: www.msci.com

of bonds. The three most well-known groups of indexes are those of Merrill Lynch, Lehman
Brothers, and Salomon Smith Barney. Table 2.6, Panel A lists the components of the fixed-
income market at the beginning of 2000. Panel B presents a profile of the characteristics of

the three major bond indexes.

The major problem with these indexes is that true rates of return on many bonds are dif-
ficult 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



e ‘ Bodie-Kane-Marcus:

Investments, Fifth Edition

Table 2.6

The U.S. Fixed-
Income Market
and Its Indexes

1. Introduction 2. Markets and Instruments © The McGraw-Hill

Companies, 2001

CHAPTER 2 Markets and Instruments 55

A. The fixed-income market

Sector Size ($ Billion) % of Market
Treasury $ 3,440 29.7%
Government-sponsored enterprises 1,618 14.0
Corporate 2,107 18.2
Tax-exempt* 1,355 11.7
Mortgage-backed 2,322 20.0
Asset-backed 744 6.4
TOTAL $11,586 100.0%

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
Flower bonds Flower bonds 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, Second
Quarter, 2000. 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.

prices, or market index values. For this reason these instruments sometimes are called de-
rivative 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 date. For example, a February
call option on EMC stock with an exercise price of $70 entitles its owner to purchase EMC
stock for a price of $70 at any time up to and including the expiration date in February. 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 option; it will be profitable to exer-
cise only if the market value of the asset that may be purchased exceeds the exercise price.

When the market price exceeds the exercise price, the optionholder 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 February put on EMC with an exercise
price of $70 thus entitles its owner to sell EMC stock to the put writer at a price of $70 at
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Figure 2.13
Options market

listings. LISTED OPTIONS QUOTATIONS
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Source: The Wall Street Journal, February 7, 2001. Reprinted by permission of The Wall Street Journal, © 2000 Dow Jones &
Company, Inc. All Rights Reserved Worldwide.

any time before expiration in February, even if the market price of EMC is lower than $70.
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 de-
liver an asset worth less than the exercise price in return for the exercise price.

Figure 2.13 presents stock option quotations from The Wall Street Journal. The high-
lighted options are for EMC. The repeated number under the name of the firm is the cur-
rent price of EMC shares, $70. The two columns to the right of EMC give the exercise
price and expiration month of each option. Thus we see that the paper reports data on call
and put options on EMC with exercise prices ranging from $60 to $80 per share and with
expiration dates in February and April. These exercise prices bracket the current price of
EMC shares.

The next four columns provided trading volume and closing prices of each option. For
example, 1,440 contracts traded on the February expiration call with an exercise price of
$70. The last trade price was $3.50, meaning that an option to purchase one share of EMC
at an exercise price of $70 sold for $3.50. Each option contract, therefore, cost $350.

Notice that the prices of call options decrease as the exercise price increases. For exam-
ple, the February maturity call with exercise price $75 costs only $1.50. 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 EMC at a price of
$70 in February cost $3.40 while the right to sell at $75 cost $6.70.

CONCEPT What would be the profit or loss per share of stock to an investor who bought the February matu-
CHECK I rity EMC call option with exercise price 70 if the stock price at the expiration of the option is 74?
QUESTION 7 What about a purchaser of the put option with the same exercise price and maturity?

Futures Contracts

A futures contract calls for delivery of an asset (or in some cases, its cash value) at a spec-
ified delivery or maturity date for an agreed-upon price, called the futures price, to be paid
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FUTURES PRICES

INDEX '
. ) Dec 10887 109.60 109.12 10953 + .51 311.50 105.55 2,028
BJ INDUSTRIAL AVERAGE (CBOT)-S10 imes average | ™cst vol 1,200; vol Mon 476; open int 6,41, +71.
Open High Low Seitle Change High Low Interest gﬁ:ﬁ'&ﬁuﬂgﬁuﬁ’g%f&%me”0'05' +48
Sept 10575 10700 10555 10675 + M7 12128 9995 13472 Lol
Dec 10745 10822 10745 10819 + 107 12180 8100 2,310 1mes ince

Est val 13,000; vol Mon 9,322; open int 15,590, +167,
Idx pri: Hi 10626.92; Lo 10514.76; Close 10506.95, +84.97,
S&P 500 INDEX (CME]-$250 fimes index
Sept 143960 145450 143700 144750 + 860 159500 99000 376,523
Dec 146350 147550 146150 146050 + 850 161860 126650 7,671
Mrol L 149760 + 840 164260 132430 1,273
June 151800 152050 150?00 151480 +  BAO 156660 134280 1,094
Sept 154220 154500 153150 153910 + 840 149060 136130 155
Est vol 59,627; vol Mon 62,514; open Int 384,719, +1,199.
Idx prl: Hi 1443.54; Lo 1428.96; Close 1438,10, +7.27.
MIN| 58P 500 (CME)-$50 times index
Sept 143950 145450 143700 144750 +  B50 154500 137175 40,736
Vol Mon 76,132; open int 40,770, +
S&P MIDCAP 400 (CME)- $500 fimes index
Sept 494.50 498.00 492.10 497,00 + 2.50 526.00 1B5.25 12,781
£st vol £16; vol Mon 631, open Int 12,781, - 251.
lax prl: H1 492.93; Lo 488.55; Close 471,89, +2.92.
NIKKE1 225 STOCK AVERAGE (CME)-55 limes tndax
Sept 16025. 16095. 15900, 15985. + 55 20700. 15575. 15529
Est vol 721; vol Mon 1,107; open int 15,559, — 108,
lex orl: Hi 16099.67; Le 15773.72; Close 16099.67, +372.18,
NASDAG 100 (CME)-5100 times index
Sept 351700 363500 354200 356950 — 4750 483800 297500 31,637
Est vol 14,093; vol Mon 19,543; open int 31,658, —&84.
ldx orl: Hi 3809.35; Lo 3518.61; Close 3521.15, —88.22,
MINI NASDAQ 100 (CME) mtimesmdex
Sept 3614.0 3836.5 3542.0 3569.5 — 47.5 4776.0 2961.0 2,302
Vol Mon 45.603; open Int 29,317, +154.
GSCH {CME)-$250 times nearby index
Aug 213.60 216.25 213,15 234:85 + 1,25 233.00 192.50 35,934
Est vol 420; vol Mon 267; open int 35,989, +84.
\dx prl: HI 216.40; Lo 213.09; Close 315,32, +1.99.
RUSSELL 2000 (CME}-$500 times Inklex
Sept 505,00 506.00 499.00 5061.50 — 4,50 £25.90 423.40 11,458
Est vol 1,120 vol Mon 2,562; open Int 11,658, +4614.
tdx prl; Hi 500.68; Lo 497.71; Close 497,77, —2.87.

U.5. DOLLAR INDEX (NYBOT)-$1,000 limes USDX

Lifetime Open
Open High Low Settie Change High Low Interest
Sept 3269.0 3282.0 3260.0 3264.0 — 5.0 3379.0 2930.0 144,918
Dec 3290.0 3290.0 3290.0 3283.0 — 5.0 3385.0 3050.0 2,553
Mrol L . 3363.0 — 5.0 3050.0 3050.0 1,058
June 3329 0-—- 50
Esr vol 7,685 Vol Man 3.934; open Int 148,801, —1,272.
Index: Hi2262.4; Lo 3245.}; Close 32541, + 3.1,
CAC-10STOCK INDEX (MATIF}-Euro 10.00 X index
Aug 6550.0 6590.0 6526.5 6550.0 — 6677.0 6392.0 198,346
Sept 6556.0 6589.0 6531.5 6553.5 —

Dec . 8630.0
Mri] 6727.0 6726.0 6725.0 6711, 5 — 0 B4b
Sept 6804.0 — 3.0 5847.0 4304.0 3,000

Est vl 33,200; val Men 105,388; open int 318,164, — 253,334,

DAX-30 GERMAN 5T0CK INDEX (EUREX)

Eura 25 per DAX index pt.
Seot 7271.0 7276.0 71355 71%4.0 — 78.0 B262.0 6505.0 158,808
Dec 73560 73560 7230.5 7281.5 — 785 8192.0 &973.5 2.5
M1 L - 7375 —  TLS 790 TI00 18

Vol Tue 30,156 oper: int 161,501, +9.

Index: HI 7244.55; Lo 7094.93; Close 7145 53, —44.84.

FT-5E 180 INDEX (LIFFE)-£10 per index point
Sept 6362.0 64235 6347.0 63900 +  49.0 6862.0 6083.0 268,884
Dec 44815 &481.5 &481.5 &471.5 + 49.5 89550 ... 4,343
Mr01 65315 6542.5 6531.5 6530.0 + 500 57105 ... 1,665

Est vol 25,751, vol Mon 39.242; openint 274,877, +13.

DJ EURO STOXX 50 INDEX {EUREX)-Euro 10.00 x Index
Sept 5146.0 5200.0 5107.0 5133.0 —  35.0 5564.0 4569.0 423,385
Dec 52050 5221.0 5183.0 5192.0 — 360 5572.0 49460 24,337
Mrol .. 5257.0 — 35.0 5494.0 5201.0 693

Vol Tue 2,121} open Tt 448,415, +17,706.

tndex: Hi5142.79; Lo 5088.37; Close 5102.74, —20.06,

DJ STOXX 50 INDEX (EUREX)-Euro 10,00 X indeX
Sept 4883.0 4908.0 4872.0 4875.0 — 14.0 5180.0 47130 15442
Dec 4927.0 — 16.0 5154.0 4889.0 1,045

Vol Tue 348; pen inf 14,438,

+461.
Sept 109.28 110,04 109.16 108.88 + 51 112,08 9%6.17 4,363 Index: HI4897.53; Lo 4856.61; Closeﬂ&bé.BB, —9.30,

Source: The Wall Street Journal, August 2, 2000. Reprinted by permission of The Wall Street Journal, © 2000 Dow Jones & Company,
Inc. All Rights Reserved Worldwide.

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 2.14 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 second 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 Sep-
tember 2000 maturity contract opened during the day at a futures price of 1,439.60 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 1,438.10 at close of trading on the day of the listing. The
highest futures price during the day was 1,454.50, the lowest was 1,437.00, and the settle-
ment price (a representative trading price during the last few minutes of trading) was
1,447.50. The settlement price increased by 8.60 from the previous trading day. The high-
est and lowest futures prices over the contract’s life to date have been 1,595 and 9,900, re-
spectively. Finally, open interest, or the number of outstanding contracts, was 376,523.
Corresponding information is given for each maturity date.
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The trader holding the long position profits from price increases. Suppose that at expi-
ration the S&P 500 index is at 1450.50. 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 1447.50 would equal $250 X (1450.50 — 1447.50) = $750.
Conversely, the short position must deliver $250 times the value of the index for the pre-
viously 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 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 precipitate
corporate bankruptcy. Instead, unpaid dividends simply cumulate. Newer varieties of
preferred stock include convertible and adjustable rate issues.

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,
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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 ma-
turity 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 London Interbank Offered price-earnings ratio
capital markets Rate preferred stock
bank discount yield Treasury notes price-weighted average
effective annual rate Treasury bonds market-value-weighted
bank discount method yield to maturity index
bond equivalent yield municipal bonds index funds
certificate of deposit equivalent taxable yield derivative assets
commercial paper current yield contingent claims
banker’s acceptance equities call option
Eurodollars residual claim exercise (strike) price
repurchase agreements limited liability put option
federal funds capital gains futures contract

WEBSITES http://www.finpipe.com

This is an excellent general site that is dedicated to education. Has information on debt
securities, equities, and derivative instruments.

http://www.nasdag.com
http://www.nyse.com
http://www.bloomberg.com

The above sites contain information on equity securities.
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http://www.investinginbonds.com

This site has extensive information on bonds and on market rates.

http://www.bondsonline.com/docs/bondprofessor-glossary.html
http://www.investorwords.com

The above sites contain extensive glossaries on financial terms.

http://www.cboe.com/education
http://www.commoditytrader.net

The above sites contain information on derivative securities.
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1.

6.

7.

The following multiple-choice problems are based on questions that appeared in past
CFA examinations.

a. A firm’s preferred stock often sells at yields below its bonds because:
i. Preferred stock generally carries a higher agency rating.
ii. Owners of preferred stock have a prior claim on the firm’s earnings.
iii. Owners of preferred stock have a prior claim on a firm’s assets in the event of
liquidation.
iv. Corporations owning stock may exclude from income taxes most of the divi-
dend income they receive.

b. 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:
i 45%
ii. 10.2%
iii. 13.4%
iv. 19.9%

c. Which is the most risky transaction to undertake in the stock index option markets if
the stock market is expected to increase substantially after the transaction is com-
pleted?

i. Write a call option.
ii. Write a put option
iii. Buy a call option.
iv. Buy a put option.

. A'U.S. Treasury bill has 180 days to maturity and a price of $9,600 per $10,000 face

value. The bank discount yield of the bill is 8§%.

a. Calculate the bond equivalent yield for the Treasury bill. Show calculations.
b. Briefly explain why a Treasury bill’s bond equivalent yield differs from the discount
yield.

. A bill has a bank discount yield of 6.81% based on the asked price, and 6.90%

based on the bid price. The maturity of the bill is 60 days. Find the bid and asked prices
of the bill.

. Reconsider the T-bill of Problem 3. Calculate its bond equivalent yield and effective

annual yield based on the ask price. Confirm that these yields exceed the discount
yield.

. Which security offers a higher effective annual yield?

a. i. A three-month bill selling at $9,764.
ii. A six-month bill selling at $9,539.
b. Calculate the bank discount yield on each bill.
A Treasury bill with 90-day maturity sells at a bank discount yield of 3%.
a. What is the price of the bill?
b. What is the 90-day holding period return of the bill?
c. What is the bond equivalent yield of the bill?
d. What is the effective annual yield of the bill?
Find the price of a six-month (182-day) U.S. Treasury bill with a par value of $100,000
and a bank discount yield of 9.18%.

. 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.
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9.

10.

11.

12.

13.

14.

@ "

16.

Turn to Figure 2.10 and look at the listing for Honeywell.

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

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

¢. 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.

P, Q P, 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 (t =0tot = 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 following
indexes of the three stocks:

a. A market-value-weighted index.
b. An equally weighted index.

An investor is in a 28% tax bracket. If corporate bonds offer 9% yields, what must mu-
nicipals 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 three-month maturity call option with an exercise price of $40 versus a three-
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).
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17.

18.

19.

20.

21.
22.
23.

24.

d. A three-month T-bill with a discount yield of 6.1% versus a three-month bill with a
discount yield of 6.2%.

Look at the futures listings for the Russell 2000 index in Figure 2.14.

a. Suppose you buy one contract for September delivery. If the contract closes in Sep-
tember at a price of $510, what will your profit be?
b. How many September maturity contracts are outstanding?

Turn back to Figure 2.13 and look at the Hewlett Packard options. Suppose you buy a

March maturity call option with exercise price 35.

a. Suppose the stock price in March is 40. Will you exercise your call? What are the
profit and rate of return on your position?

b. What if you had bought the call with exercise price 40?

c. What if you had bought a March put with exercise price 357

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 six months. What will be the profit to an investor who buys the call
for $4 in the following scenarios for stock prices in six months? What will be the profit
in each scenario to an investor who buys the put for $6?

a. $40.

b. $45.

c. $50.

d. $55.

e. $60.

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

What would you expect to happen to the spread between yields on commercial paper
and Treasury bills if the economy were to enter a steep recession?

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?

SOLUTIONS
TO CONCEPT
CHECKS

. The discount yield at bid is 6.03%. Therefore

. If the bond is selling below par, it is unlikely that the government will find it optimal

. A 6% taxable return is equivalent to an after-tax return of 6(1 — .28) = 4.32%.

P = 10,000 [1 — .0603 X (86/360)] = $9,855.95

to call the bond at par, when it can instead buy the bond in the secondary market for
less than par. Therefore, it makes sense to assume that the bond will remain alive un-
til its maturity date. In contrast, premium bonds are vulnerable to call because the
government can acquire them by paying only par value. Hence it is more likely that
the bonds will repay principal at the first call date, and the yield to first call is the sta-
tistic of interest.

Therefore, you would be better off in the taxable bond. The equivalent taxable yield
of the tax-free bond is 4/(1 — .28) = 5.55%. So a taxable bond would have to pay a
5.55% yield to provide the same after-tax return as a tax-free bond offering a 4%
yield.
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SOLUTIONS 4. a. You are entitled to a prorated share of IBM’s dividend payments and to vote in
TO CONCEPT any of IBM’s stockholder meetings.

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

5. 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.

6. 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 million +
$400 million = $510 million, a loss of 90/600 = .15 or 15%. The index portfolio re-
turn is a weighted average of the returns on each stock with weights of % on XYZ and
% on ABC (weights proportional to relative investments). Because the return on XYZ
is 10%, while that on ABC is —20%, the index portfolio return is %6 X 10% + % X
(—=20%) = —15%, equal to the return on the market-value-weighted index.

7. The payoff to the call option is $4 per share at maturity. The option cost is $3.50 per
share. The dollar profit is therefore $.50. The put option expires worthless. There-
fore, the investor’s loss is the cost of the put, or $3.40.

IR INYOCINIONUEH  Go to http:/www.bloomberg.com/markets/index.html. In the markets section under
e sy mvuae] RATES & Bonds, find the rates in the Key Rates and Municipal Bond Rates sections.

Describe the trend over the last six months in
Municipal Bonds Yields
AAA Rated Industrial Bonds
30-year Mortgage Rates

Visit us at www.mhhe.com/bkm
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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 exam-
ination 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 ex-
changes where already-issued securities can be traded among investors. We exam-
ine the competition among the New York Stock Exchange, the American Stock
Exchange, regional and non-U.S. exchanges, and the Nasdaq market for the pa-
tronage of security traders. Next we turn to the mechanics of trading in these vari-
ous markets. We describe the role of the specialist in exchange markets and the
dealer in over-the-counter markets. We
also touch briefly on block trading and
the SuperDot system of the NYSE for
electronically routing orders to the
floor of the exchange. We discuss the
costs of trading and describe the recent
debate between the NYSE and its com-
petitors over which market provides
the lowest-cost trading arena. Finally,
we describe the essentials of specific
transactions such as buying on margin
and selling stock short and discuss rel-
evant regulations governing security
trading. We will see that some regula-

tions, such as those governing insider

trading, can be difficult to interpret in

practice.

64
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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
investment bankers in what is called the primary market. Purchase and sale of already-
issued securities 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 IPOs, 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 and Underwriting

Public offerings of both stocks and bonds typically are marketed by investment bankers,
who in this role are called underwriters. More than one investment banker usually mar-
kets 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. 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 case the invest-
ment banker agrees to help the firm sell the issue to the public but does not actually pur-
chase 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 of-
fering price. The best-efforts procedure is more common for initial public offerings of com-
mon stock, for which the appropriate share price is less certain.

Corporations engage investment bankers either by negotiation or by competitive bid-
ding. Negotiation is far more common. Besides being compensated by the spread between
the purchase price and the public offering price, an investment banker may receive shares
of common stock or other securities of the firm.
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Figure 3.1
Relationship
among a firm Issuing
issuing securities, firm
the underwriters, |

and the public.
Underwriting
l l l l syndicate

Investment Investment Investment Investment
Banker A Banker B Banker C Banker D

Private investors

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 two years after the initial registration. Because the securities are al-
ready registered, they can be sold on short notice with little additional paperwork. In addi-
tion, 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 Why does it make sense for shelf registration to be limited in time?
CHECK I

QUESTION 1

Private Placements

Primary offerings can also be sold in a private placement rather than a public offering. In
this case, the firm (using an investment banker) sells shares directly to a small group of in-
stitutional or wealthy investors. Private placements can be far cheaper than public offer-
ings. This is because Rule 144A of the SEC allows corporations to make these placements
without preparing the extensive and costly registration statements required of a public of-
fering. On the other hand, because private placements are not made available to the general
public, they generally will be less suited for very large offerings. Moreover, private place-
ments do not trade in secondary markets such as stock exchanges. 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 preliminary prospectus has been distributed
to interested investors, the investment bankers organize road shows in which they travel
around the country to publicize the imminent offering. These road shows serve two pur-
poses. First, they attract potential investors and provide them information about the offering.
Second, they collect for the issuing firm and its underwriters information about the price at
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which they will be able to market the securities. Large investors communicate their interest
in purchasing shares of the IPO to the underwriters; these indications of interest are called a
book and the process of polling potential investors is called bookbuilding. The book pro-
vides 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 common for investment bankers to revise both their initial es-
timates of the offering price of a security and the number of shares offered based on feed-
back 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
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% one-day return. Similarly, in November 1998, 3.1 million shares in theglobe.com
were sold in an IPO at a price of $9 a share. In the first day of trading the price reached $97
before closing at $63.50 a share.

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 theglobe.com had
sold its 3.1 million shares for the $63.50 that investors obviously were willing to pay for
them, its IPO would have raised $197 million instead of only $27.9 million. The money
“left on the table” in this case far exceeded the explicit costs of the stock issue.

Figure 3.2 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 IPOs 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.!

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 3.3 compares the stock price performance of IPOs with
shares of other firms of the same size for each of the five 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. (Theglobe.com,
which enjoyed one of the greatest first-day price gains in history, is a case in point. Within
the year after its [PO, its stock was selling at less than one-third of its first-day peak.)

! An elaboration of this point and a more complete discussion of the book-building 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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Figure 3.2 Average initial returns for IPOs in various countries.
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Figure 3.3 Long-term relative performance of initial public offerings.
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IPOs can be expensive, especially for small firms. However, the landscape changed 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 of-
fering and distributed the prospectus along with a subscription agreement as word-pro-
cessing 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
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FLOTATION THERAPY

Nothing gets online traders clicking their “buy” icons so
fast as a hot TPO. Recently, demand from small investors
using the Internet has led to huge price increases in
shares of newly floated companies after their initial pub-
lic offerings. How frustrating, then, that these online
traders can rarely buy IPO shares when they are handed
out. They have to wait until they are traded in the mar-
ket, usually at well above the offer price.

Now, help may be at hand from a new breed of Inter-
net-based investment banks, such as E*Offering, Wit
Capital and W. R. Hambrecht, which has just completed
its first online IPO. Wit, a 16-month-old veteran, was
formed by Andrew Klein, who in 1995 completed the
first-ever Internet flotation, of a brewery. It has now
taken part in 55 new offerings.

Some of Wall Street’s established investment banks al-
ready make TPO shares available over the Internet via
electronic brokerages. But cynics complain that the tiny
number of shares given out is meant merely to publicize
the TPO, and to ensure strong demand from online in-
vestors later on. Around 90% of shares in IPOs typically
go first to institutional investors, with the rest being
handed to the investment bank’s most important individ-
ual clients. They can, and often do, make an instant
killing by “spinning”—selling the shares as prices soar on
the first trading day. When e-traders do get a big chunk
of shares, they should probably worry. According to Bill

Source: The Economist, February 20, 1999.
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Burnham, an analyst with CSFB, an investment bank,
Wall Street only lets them in on a deal when it is “hard to
move.”

The new Internet investment banks aim to change
this by becoming part of the syndicates that manage
share-offerings. This means persuading company bosses
to let them help take their firms public. They have been
hiring mainstream investment bankers to establish cred-
ibility, in the hope, ultimately, of winning a leading role
in a syndicate. This would win them real influence over
who gets shares. (So far, Wit has been a co-manager in
only four deals.)

Established Wall Street houses will do all they can to
stop this. But their claim that online traders are less loyal
than their clients, who currently, receive shares (and
promptly sell them), is unconvincing. More debatable is
whether online investors will be as reliable a source of
demand for TPO shares as institutions are. Might e-trad-
ing prove to be a fad, especially when the Internet share
bubble bursts?

Company bosses may also feel that being taken to
market by a top-notch investment bank is a badge of
quality that Wit and the rest cannot hope to match. But if
Internet share-trading continues its astonishing growth,
the established investment banks may have no choice
but to follow online upstarts into cyberspace. Even their
loyalty to traditional clients may have virtual limits.

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 underwriting syndi-
cates of more conventional IPOs; unlike conventional investment bankers, it allocates
shares on a first-come, first-served basis.

Another new entry to the underwriting field is W. R. Hambrecht & Co., which also con-
ducts IPOs on the Internet geared toward smaller, retail investors. Unlike typical invest-
ment bankers, which tend to favor institutional investors in the allocation of shares, and
which determine an offer price through the book-building process, Hambrecht conducts a
“Dutch auction.” In this procedure, which Hambrecht has dubbed OpenIPO, investors sub-
mit 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, upstarts like Wit Capital and Hambrecht have captured only a tiny share of the
underwriting market. But the threat to traditional practices that they and similar firms may
pose in the future has already caused a stir on Wall Street. Other firms also distribute shares
of new issues to online customers. Among these are DLJ Direct, E*Offering, Charles
Schwab, and Fidelity Capital Markets. The accompanying box reports on recent develop-
ments in this arena.
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CONCEPT
CHECK I

QUESTION 2

Your broker just called. You can buy 200 shares of Good Time Inc.’s IPO at the offer price. What
should you do? [Hint: Why is the broker calling you?]

3.2 | WHERE SECURITIES ARE TRADED

Table 3.1
Seat Prices on the
NYSE

Once securities are issued to the public, investors may trade them among themselves. Pur-
chase and sale of already-issued securities take place in the secondary markets, which con-
sist of (1) national and local securities exchanges, (2) the over-the-counter market, and (3)
direct trading between two parties.

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 trad-
ing 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 3,000
firms trade there, and about 3,300 stock issues (common and preferred stock) are listed.
Daily trading volume on the NYSE averaged 1.04 billion shares in 2000, and in early 2001
has been averaging over 1.3 billion shares. The NYSE accounts for about 85-90% of the
trading that takes place on U.S. stock exchanges.

The American Stock Exchange, or Amex, is also national in scope, but it focuses on list-
ing smaller and younger firms than does the NYSE. It also has been a leader in the devel-

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

Source: New York Stock Exchange Fact Book, 1999.

2 Amex merged with Nasdaq in 1998 but still operates as an independent exchange.
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opment and trading of exchange-traded funds, discussed in Chapter 4. The national ex-
changes are willing to list a stock (allow trading in that stock on the exchange) only if the
firm meets certain criteria of size and stability. Regional exchanges provide a market for
trading shares of local firms that do not meet the listing requirements of the national
exchanges.

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.

The NYSE recently has lost market share to the regional exchanges and, far more dra-
matically, to the over-the-counter market. Today, approximately 70% of the trades in stocks
listed on the NYSE are actually executed on the NYSE. In contrast, about 80% of the trades
in NYSE-listed shares were executed on the exchange in the early 1980s. The loss is at-
tributed to lower commissions charged on other exchanges, although the NYSE believes
that a more inclusive treatment of trading costs would show that it is the most cost-effec-
tive trading arena. In any case, many of these non-NYSE trades were for relatively small
transactions. The NYSE is still by far the preferred exchange for large traders, and its mar-
ket share of exchange-listed companies when measured in share volume rather than num-
ber of trades has been stable in the last decade, between 82% and 84%.

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 2.5% in 1983 to about 8% in 1999. 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, Sun Mi-
crosystems, and MCI Communications. Total trading volume in over-the-counter stocks on
the computerized Nasdaq system has increased dramatically in the last decade, rising from
about 50 million shares per day in 1984 to over 1 billion shares in 1999. Share volume on
Nasdaq now surpasses that on the NYSE. Table 3.3 shows trading activity in securities
listed in national markets in 1999.

Pretax income in last year $ 2,500,000
Average annual pretax income in previous two years $ 2,000,000
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, 1999.

Shares traded Dollar volume
Market (Millions) ($ Billion)
NYSE 808.9 $35.5
Nasdaq 1,071.9 41.5
Amex 32.7 1.6

Source: NYSE Fact Book, 1999, and www.nasdag.com.
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Other new sources of competition for the NYSE come from abroad. For example, the
London Stock Exchange is preferred by some traders because it offers greater anonymity.
In addition, new restrictions introduced by the NYSE to limit price volatility in the wake of
the market crash of 1987 are viewed by some traders as another reason to trade abroad.
These so-called circuit breakers are discussed below.

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 all federal and municipal government bonds are traded only over the counter.

The Over-the-Counter Market

Roughly 35,000 issues are traded on the over-the-counter (OTC) market and any security
may be traded there, but the OTC market is not a formal exchange. There are no member-
ship requirements for trading, nor are there listing requirements for securities (although
there are requirements to be listed on Nasdaq, 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 se-
curities. A broker can execute a trade by contacting the dealer listing an attractive quote.

Before 1971, all OTC quotations of stock were recorded manually and published daily.
The so-called pink sheets were the means 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 com-
puter-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. The system allows a dealer who receives a buy or sell
order from an investor to examine all current quotes, contact the dealer with the best quote,
and execute a trade. Securities of more than 6,000 firms are quoted on the system, which is
now called the Nasdaq Stock Market.

The Nasdaq market is divided into two sectors, the Nasdaq National Market System
(comprising a bit more than 4,000 companies) and the Nasdaq SmallCap Market (com-
prised of smaller companies). The National Market securities 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 presented in Table 3.4. For even smaller
firms, Nasdaq maintains an electronic “OTC Bulletin Board,” which is not part of the Nas-
daq market but is simply a means for brokers and dealers 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 National Nasdaq SmallCap
Market Market

Tangible assets $6 million $4 million

Shares in public hands 1.1 million 1 million

Market value of shares $8 million $5 million

Price of stock $5 $4

Pretax income $1 million $750,000

Shareholders 400 300

Source: www.nasdag.com/about/NNMI.stm, August 2000.
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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.

For bonds, the over-the-counter market is a loosely organized network of dealers linked
together by a computer quotation system. In practice, the corporate bond market often is
quite “thin,” in that there are few investors interested in trading a particular bond at any
particular time. The bond market is therefore subject to a type of “liquidity risk,” because
it can be difficult to sell holdings quickly if the need arises.

The Third and Fourth Markets

The third market refers to trading of exchange-listed securities on the OTC 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 commissions 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 mem-
bers of the NYSE, and so not bound by its rules, to establish 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 exceeding $300,000. On May 1, 1975,
frequently referred to as “May Day,” commissions on all orders became negotiable.

The fourth market refers to direct trading between investors in exchange-listed securi-
ties without benefit of a broker. The direct trading among investors that characterizes the
fourth market has exploded in recent years due to the advent of the electronic communi-
cation network, or ECN. The ECN is an alternative to either formal stock exchanges like
the NYSE or dealer markets like Nasdaq for trading securities. These networks allow mem-
bers to post buy or sell orders and to have those orders matched up or “crossed” with or-
ders 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 ex-
pensive.) Early versions of ECNs were available exclusively to large institutional traders.
In addition to cost savings, systems such as Instinet and Posit allowed these large traders
greater anonymity than they could otherwise achieve. This was important to them since
they would 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. Posit also enabled trading in portfolios
as well as individual stocks.

ECNs already have captured about 30% of the trading volume in Nasdag-listed stocks.
(Their share of NYSE listed stocks is far smaller because of NYSE Rule 390, which until
recently prohibited member firms from trading certain NYSE-listed stocks outside of a for-
mal stock exchange. But the NYSE has since voted to eliminate this rule.) The portion of



Bodie-Kane-Marcus:
Investments, Fifth Edition

74

Table 3.5
Major Investors
in ECNs

1. Introduction 3. How Securities Are © The McGraw-Hill
Traded Companies, 2001

PART I Introduction

ECN Investors

Island ECN Datek Online

Instinet Reuters Group

REDIBook Spear, Leeds; Charles Schwab; Donaldson, Lufkin & Jenrette
Archipeligo Goldman Sachs; Merrill Lynch, J. P. Morgan

Brass Utilities™ Sunguard Data Systems

Strike Technologies™ Several brokerage firms

*Brass and Strike announced in July 2000 an intention to merge.

trades taking place over ECNs will only grow in the future. For example, the trading giants
Charles Schwab, Fidelity Investments, and Donaldson, Lufkin & Jenrette announced in July
1999 that they would form an ECN based on REDIBook, which is an ECN already run by
Spear, Leeds and Kellogg, a large stockbroker. Some of the trades of these firms presumably
will be moved through the new ECN. Moreover, most of the big Wall Street brokerage firms
are linking up with ECNs. For example, both Goldman Sachs and Merrill Lynch have in-
vested in several ECNs. The NYSE is considering establishing an ECN to trade Nasdaq
stocks. Table 3.5 lists some of the bigger ECNs and their primary shareholders.

While small investors today typically do not access an ECN directly, they can send orders
through their brokers, including online brokers, which can then have the order executed on
the ECN. It is widely anticipated that individuals eventually will have direct access to most
ECNs through the Internet. In fact, Goldman Sachs, Merrill Lynch, Morgan Stanley Dean
Witter, and Salomon Smith Barney have teamed up with Bernard Madoff Investment Secu-
rities to develop an electronic auction market called The Primex Auction that will begin op-
erating in 2001. Primex is currently available to any NASD dealer but eventually will be
open to the public through the Internet. Other ECNSs, such as Instinet, which have tradition-
ally served institutional investors, are considering opening up to retail brokerages.

The advent of ECNSs is putting increasing pressure on the NYSE to respond. In particu-
lar, big brokerage firms such as Goldman Sachs and Merrill Lynch are calling for the
NYSE to beef up its capabilities 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, as we saw in Table 3.5.

The NYSE also plans to go public itself sometime in the near future. In its current orga-
nization as a member-owned cooperative, it needs the approval of members to institute ma-
jor changes. But many of these members are precisely the floor brokers who will be most
hurt by electronic trading. This has made it difficult for the NYSE to respond flexibly to the
imminent challenge of ECNs. By converting to a publicly held for-profit corporate organi-
zation, it hopes to be able to more vigorously compete in the marketplace of stock markets.

The National Market System

The Securities Act Amendments of 1975 directed the Securities and Exchange Commission
to implement a national competitive securities market. Such a market would entail central-
ized reporting of transactions and a centralized quotation system, and would result in en-
hanced competition among market makers. In 1975 a “Consolidated Tape” began reporting
trades on the NYSE, the Amex, and the major regional exchanges, as well as on Nasdag-
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 participants such as brokers or dealers who are at different
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locations to interact, and it allows orders 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 10 exchanges by computer (NYSE, Amex, Boston, Cincinnati, Midwest, Pacific,
Philadelphia, Chicago, Nasdaq, and Chicago Board Options Exchange). Nearly 5,000 is-
sues are eligible for trading on the ITS; these account for most of the stocks that are traded
on more than one exchange. The system allows brokers and market makers to display and
view quotes for all markets and to execute cross-market trades when the Consolidated Quo-
tations 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 attempting 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 executed at the higher price. The transaction is then reported on the Con-
solidated Tape. Moreover, 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 or-
ders 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
participants in one ECN do not necessarily know what prices are being quoted on other net-
works. ECNs do display their best-priced offers on the Nasdaq system, but other limit or-
ders are not available. Only stock exchanges may participate in the Intermarket Trading
System, which means that most ECNss 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. Arthur Levitt, the
chairman of the Securities and Exchange Commission, recently renewed the call for a uni-
fied central limit order book connecting all trading venues. Moreover, in the wake of grow-
ing concern about market fragmentation, big Wall Street brokerage houses, in particular
Goldman Sachs, Merrill Lynch, and Morgan Stanley Dean Witter, have called for an elec-
tronically driven central limit order book. If the SEC and the industry make this a priority,
it is possible that market integration may yet be achieved.

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 ex-
change contacts its commission broker, who is on the floor of the exchange, to execute the
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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,
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 im-
mediately at current market prices. For example, an investor might call his broker and ask
for the market price of Exxon. The retail broker will wire 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 $68 per share bid and
$68.15 asked, the investor might direct the broker to buy 100 shares “at market,” meaning
that he is willing to pay $68.15 per share for an immediate transaction. Similarly, an order
to “sell at market” will result in stock sales at $68 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 exchange’s ticker tape.

There are two potential complications to this simple scenario, however. First, as noted
earlier, the posted quotes of $68 and $68.15 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 Exxon meets another bro-
ker who has received a market sell order for Exxon, they can agree to trade with each other
at a price of $68.10 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 limitz-
buy order then the trade is to be executed. If Exxon is selling at $68 bid, $68.15 asked, for
example, a limit-buy order may instruct the broker to buy the stock if and when the share
price falls below $65. Correspondingly, a limit-sell order instructs the broker to sell as soon
as the stock price goes above the specified limit.

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 Exxon at a price of $68.10 or bet-
ter. The order may not be executed immediately, since the quoted asked price for the shares
is $68.15, which is more than you are willing to pay. However, your willingness to buy at
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$68.10 is better than the quoted bid price of $68 per share. Therefore, you may find that
there are traders who were unwilling to sell their shares at the $68 bid price but are happy
to sell shares to you at your higher bid price of $68.10.

Until 1997, the minimum tick size on the New York Stock Exchange was $'4. In 1997 the
NYSE and all other exchanges began allowing price quotes in $Vi¢ increments. In 2001, the
NYSE began to price stocks in decimals (i.e., in dollars and cents) rather than dollars and
sixteenths. By April 2001, the other U.S. exchanges are scheduled to adopt decimal pricing
as well. In principle, this could reduce the bid—asked spread to as little as one penny, but it
is possible that even with decimal pricing, some exchanges could mandate a minimum tick
size, for example, of 5 cents. Moreover, even with decimal pricing, the typical bid—asked
spread on smaller, less actively traded firms (which already exceeds $% and therefore is not
constrained by tick size requirements) would not be expected to fall dramatically.

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 be-
low a stipulated level. As the name suggests, the order lets the stock be sold to stop further
losses from accumulating. Symmetrically, stop-buy orders specity 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 3.4 organizes these four types of trades in a simple
matrix.

Orders also can be limited by a time period. Day orders, for example, expire at the close
of the trading day. If it is not executed on that day, the order is canceled. Open or good-till-
canceled orders, in contrast, remain in force for up to six months unless canceled by the
customer. At the other extreme, fill or kill orders expire if the broker cannot fill them
immediately.

Specialists and the Execution of Trades

A specialist “makes a market” in the shares of one or more firms. This task may require the
specialist to act as either a broker or dealer. The specialist’s role as a broker is simply to ex-
ecute 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, spe-
cialists 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 perfor-
mance. In this role, specialists act as dealers in the stock.
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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 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 exposed
somewhat to exploitation by other traders. Large traders with ready access to late-breaking
news will trade with specialists only 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 of-
fer 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 move-
ments 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.

There are two reasons why large bid—asked spreads are not viable options for the spe-
cialist. 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.
Another reason specialists cannot use large bid—ask spreads to protect their interests is that
they are obligated to provide price continuity to the market.

To illustrate the principle of price continuity, suppose 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

3 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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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
1999 102,293 50.2 16,650

Source: Data from the New York Stock Exchange Fact Book, 1999.

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 $.25.

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 be-
lieve that specialists’ access to their book of limit orders gives them unique knowledge
about the probable direction of price movement over short periods of time. For example,
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 demand
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 substan-
tially. 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 inten-
tions 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 trad-
ing on the NYSE. Although a 10,000-share trade is considered commonplace today, large
blocks often cannot be handled comfortably by specialists who do not wish to hold very
large amounts of stock in their inventory. For example, one huge block transaction in terms
of dollar value in 1999 was for $1.6 billion of shares in United Parcel Service.

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.

The SuperDOT System

SuperDOT enables exchange members to send orders directly to the specialist over
computer lines. The largest market order that can be handled is 30,099 shares. In 1999,
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SuperDOT processed an average of 1.07 million orders per day, with 95% of these trades ex-
ecuted in less than one minute.

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 1999 they accounted for only half of total trading volume.

Settlement

Since June 1995, an order executed on the exchange must be settled within three working
days. This requirement is often called T + 3, for trade date plus three 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 easier when the firm’s
clients keep their securities in street name, meaning that the broker holds the shares regis-
tered 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 dif-
ficult for a seller of a security to complete delivery to the purchaser within the three-day pe-
riod 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 set-
tles only with the clearinghouse, instead of with each firm with whom trades were executed.

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
prices.

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 net-
work, the actual trade still requires direct negotiation between the broker and the dealer in
the security.

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 mak-
ers in a security who post bid or asked prices on the Nasdaq network may be contacted over
the network 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.

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.
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One disadvantage of the decentralized dealer market is that the investing public is vul-
nerable to frading 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.

In October 1994 the Justice Department announced an investigation of the Nasdaq stock
market regarding possible collusion among market makers to maintain spreads at artifi-
cially high levels. The probe was encouraged by the observation that Nasdaq stocks rarely
traded at bid—asked spreads of odd eighths, that is, 1/8, 3/8, 5/8, or 7/8. In July 1996 the
Justice Department settled with the Nasdaq dealers accused of colluding to maintain wide
spreads. While none of the dealer firms had to pay penalties, they agreed to refrain from
pressuring any other market maker to maintain wide spreads and from refusing to deal with
other traders who try to undercut an existing spread. In addition, the firms agreed to ran-
domly monitor phone conversations among dealers to ensure that the terms of the settle-
ment are adhered to.

In August 1996 the SEC settled with the National Association of Securities Dealers
(NASD) as well as with the Nasdaq stock market. The settlement called for NASD to im-
prove surveillance of the Nasdaq market and to take steps to prohibit market makers from
colluding on spreads. In addition, the SEC mandated the following three rules for Nasdaq
dealers:

1. Display publicly all limit orders. Limit orders from all investors that exceed 100
shares must now be displayed. Therefore, the quoted bid or asked price for a stock
must now be the best price quoted by any investor, not simply the best dealer quote.
This shrinks the effective spread on the stock and also avoids trading through.

2. Make public best dealer quotes. Nasdaq dealers must now disclose whether they
have posted better quotes in private trading systems or ECNs such as Instinet than
they are quoting in the Nasdaq market.

3. Reveal the size of best customer limit orders. For example, if a dealer quotes an
offer to buy 1,000 shares of stock at a quoted bid price and a customer places a
limit-buy order for 500 shares at the same price, the dealer must advertise the bid
price as good for 1,500 shares.

Market Structure in Other Countries

The structure of security markets varies considerably from one country to another. A full
cross-country comparison is far beyond the scope of this text. Therefore, we instead briefly
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Figure 3.5 Trading volume in major world stock markets, 1999.
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review two of the biggest non-U.S. stock markets: the London and Tokyo exchanges. Fig-
ure 3.5 shows the volume of trading in major world markets.

The London Stock Exchange

The London Stock Exchange is conveniently located between the world’s two largest fi-
nancial markets, those of the United States and Japan. The trading day in London overlaps
with Tokyo in the morning and with New York in the afternoon. Trading arrangements on
the London Stock Exchange resemble those on Nasdaq. Competing dealers who wish to
make a market in a stock enter bid and asked prices into the Stock Exchange Automated
Quotations (SEAQ) computer system. Market orders can then be matched against those
quotes. However, negotiation among institutional traders results in more trades being exe-
cuted inside the published quotes than is true of Nasdaq. As in the United States, security
firms are allowed to act both as dealers and as brokerage firms, that is, both making a mar-
ket in securities and executing trades for their clients.

The London Stock Exchange is attractive to some traders because it offers greater
anonymity than U.S. markets, primarily because records of trades are not published for a
period of time until after they are completed. Therefore, it is harder for market participants
to observe or infer a trading program of another investor until after that investor has com-
pleted the program. This anonymity can be quite attractive to institutional traders that wish
to buy or sell large quantities of stock over a period of time.

The Tokyo Stock Exchange

The Tokyo Stock Exchange (TSE) is the largest stock exchange in Japan, accounting for
about 80% of total trading. There is no specialist system on the TSE. Instead, a saifori
maintains a public limit-order book, matches market and limit orders, and is obliged to
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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 clerical 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 or
networks such as Instinet or Posit. On the TSE, however, if order imbalances would result
in price movements across sequential trades that are considered too extreme by the ex-
change, 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 of Stock Markets

All stock markets have come under increasing pressure in recent years to make interna-
tional 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 background, it becomes more important for exchanges
to provide the cheapest mechanism by which trades can be executed and cleared. This ar-
gues for global alliances that can facilitate 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 mar-
kets. Finally, companies want to be able to go beyond national borders when they wish to
raise capital.

Merger talks and strategic alliances blossomed in 2000; although it is still too early to
predict with confidence where these will lead, it seems possible that at least two global net-
works of exchanges are emerging. One might be led by the NYSE in conjunction with
Tokyo and Euronext (which itself is the result of a merger between the Paris, Amsterdam,
and Brussels exchanges), while the other would be centered around Nasdaq and some Eu-
ropean partners.* Table 3.7 lists the current status of several proposed alliances.

Moreover, many markets are increasing their international focus. For example, the
NYSE now lists about 400 non-U.S. firms on the exchange.

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

4 The Economist, June 17, 2000. This issue has an extensive discussion of globalization of stock markets. At that time, the most
likely partner for Nasdaq was the iX exchange, which was to be the name of an exchange formed from a proposed merger between
London and Frankfurt. However, the London-Frankfurt merger fell through. Many observers believe that Nasdaq is now contem-
plating an alliance with the London Stock Exchange.
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Table 3.7 Choosing Partners: The Global Market Dance

Recent alliances between stock exchanges and their status

Market(s) Action/Partner Status
NYSE/Tokyo Stock Exchange Cooperation agreement Discussion of common listing standards
Osaka Securities Exchange (OSE), Joint venture Trading expected to begin June 30, 2000
Nasdaq Japan Planning Co.*
Nasdaq, Stock Exchange of Co-listing agreement Starts trading end of May 2000
Hong Kong
Nasdaq Canada Co-listing agreement with Announced April 26, 2000
Quebec Government
Euronext Alliance between Paris, Announced March 20; trading expected
Amsterdam and Brussels to begin year end 2000
exchanges
LSE/Deutsche Boerse London Stock Exchange, Deal fell through

Deutsche Boerse

Nordic Exchanges (Norex) Alliance between Copenhagen Trading began June 21, 1999
Stock Exchange and OM
Stockholm Exchange

Baltic Exchanges: Lithuania’s Signed a letter of intent to Announced May 2, 2000
Tallinn, Latvia’s Riga and participate in Norex
Lithuania’s National exchanges

Iceland Stock Exchange; Separately signed letters of Announced spring 2000
Oslo Exchange intent to participate in Norex

NYSE/Toronto/Euronext/
Mexico/Santiago Linked trading in shared listings Early discussions

*Joint-venture between the NASD and Softbank established June 1999.
Source: The Wall Street Journal, May 10, 2000, and May 15, 2000.

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, in order 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
services to the investing public as part of a general trend toward the creation of one-stop
financial “supermarkets.”



‘ Bodie-Kane-Marcus:
Investments, Fifth Edition

1. Introduction 3. How Securities Are © The McGraw-Hill
Traded Companies, 2001

CHAPTER 3 How Securities Are Traded 85

The commission schedule for trades in common stocks for one prominent discount bro-
ker is as follows:

Transaction Method Commission

Online trading $20 or $0.02 per share, whichever is greater
Automated telephone trading $40 or $0.02 per share, whichever is greater
Orders desk (through an associate) $45 + $0.03 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.

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; by 1999, there were around 7 million such accounts at “e-bro-
kers” such as Ameritrade, Charles Schwab, Fidelity, and E*Trade, and roughly one in five
trades were initiated over the Internet. Table 3.8 provides a brief guide to some major on-
line brokers.

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 less than $20, compared to perhaps $100-$300 at full-service brokers.

Moreover, these e-brokers are beginning to compete with some of the same services of-
fered by full-service broker such as online company research and, to a lesser extent, the op-
portunity to participate in [POs. The traditional full-service brokerage firms are responding
to this competitive challenge by introducing online trading for their own customers. Some
of these firms are charging by the trade; others plan to charge for such trading 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 Nasdagq, 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
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Table 3.8 Online Brokers
Homepage Market
Reliability* Download Order Share of
(4-point Time Commission Online

Best for. .. Broker max.) Accessibilityt (seconds) Rate Market
Beginners:
These firms charge
i [l Schwab 3.3 98.8% 15.24 $29.95 27%
speak to a broker.
Focus is on F|del|ty 3.21 97 9.19 25 9
customer service
over price.
Serious traders:
These clients have E*Trade 3 95.8 3 14.95 12
some online
experience and a Waterhouse 2.99 86 2 12 12
self-directed
approach toward DLJDirect 3.16 98.9 7 20 4
investing. Most
online brokers Quick & Reillyt NA 95.2 8 14.95 3
target this group.
Here the focus is on Discover 3.31 97.8 9 14.95 3
providing analytical
tools, research, and Web Street NA 99.7 10 14.95 2
convenience.
Frequent traders:
These firms focus
on keeping costs Datek 3.27 98.6 4 9.99 10
down, which
generally means Ameritrade 2.65 99.8 6 8 8
fewer customer
service and Suretradet 2.72 92.8 8 7.95 &
research options.

*Based on a satisfaction survey by the American Association of Individual Investors. Members were asked to rate—from unsatisfied (1) to very ied (4)—how reliably

their online-broker site could be accessed for an electronic trade. The responses were then averaged.

tAccessibility was measured by Keynote Systems, an e-commerce performance-rating firm. These percentages measure how consistently a website’s homepage can be
called up from 48 locations across the United States. The ratings reveal how well online brokers cope with heavy traffic.

}Suretrade and Quick & Reilly are both owned by Fleet Financial and share market-share results.

Market share figures are from the fourth quarter 1998. These were calculated by Bill Burnham, Credit Suisse First Boston analyst.

Source: Kiplinger.com. ©1999 The Kiplinger Washington Editors, Inc.

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
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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? Arthur Levitt, chairman of the Secu-
rities and Exchange Commission, recently addressed this
question at Columbia Law School. He acknowledged
that the costs of stock trading have declined dramati-
cally, but expressed fears that technological develop-
ments may also lead to market fragmentation, so that
investors are not sure they are getting the best price
when they buy and sell.

Congress addressed this very question a generation
ago, when markets were threatened with fragmentation
from an increasing number of competing dealers and ex-
changes. This led the SEC to establish the national mar-
ket 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 frag-
ment the market. But the solution is simple, and would
take the intermarket trading system devised by the SEC
a quarter century 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? I believe so, but electronic communica-
tion 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
contingent 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 commis-
sion-based to flat-fee or asset-based pricing would be ac-
celerated. Although ECNs will offer almost costless
processing of the basic investor transactions, brokerages
would aid investors in placing more sophisticated orders.
More importantly, brokers would provide investment ad-
vice. Although today’s investor 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 to 1/16th of a point in many cases—decimaliza-
tion of prices promises to reduce the spread even fur-
ther—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 broker-
ages to cross their orders internally at the best price, re-
gardless 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 consequence 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
authority is needed to monitor the functioning of the
new systems and ensure that participants live up to their
promises. But Mr. Levitt's speech was a breath of fresh
air in an increasingly anxious marketplace. The rise of
technology threatens many established power centers
and has prompted some to call for more controls and a
go-slow approach. By making clear that the commis-
sion’s role is to encourage competition to best serve in-
vestors, not to impose or dictate the ultimate structure of
the markets, the chairman has poised the SEC 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.

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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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 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 collateral 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.

The percentage margin is defined as the ratio of the net worth, or “equity value,” of the
account to the market value of the securities. To demonstrate, suppose 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 account will have a balance
sheet as follows:

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
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

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

Margin = =43, 0r43%

If the stock value were to fall below $4,000, equity would become negative, meaning
that the value of the stock is no longer sufficient collateral to cover the loan from the bro-
ker. To guard against this possibility, the broker sets a maintenance margin. If the percent-
age 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
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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.

An example will show how the maintenance margin works. Suppose the maintenance
margin is 30%. How far could the stock price fall before the investor would get a margin
call? To answer this question requires some algebra.

Let P be the price of the stock. The value of the investor’s 100 shares is then 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

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.

3

If the maintenance margin in the example we discussed 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 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 only $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). Assuming an interest rate on the margin loan of 9% per year, what will be the in-
vestor’s rate of return now (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, therefore, will be

$15,100 — $10,000
$10,000

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 = 9%

=51%
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Table 3.9 - ;

Ilustration of Change in End of Year Repayment of Investor’s

. Stock Price Value of Shares Principal and Interest Rate of Return*

Buying Stock on

Margin 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.

Table 3.9 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.

CONCEPT Suppose that in the previous example the investor borrows only $5,000 at the same interest rate
CHECK I of 9% per year. What will be the rate of return if the price of IBM stock goes up by 30%? If it
QUESTION 4 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 in order to replace the share that was borrowed. This is
called covering the short position. Table 3.10 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
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.’

To illustrate the actual mechanics of short selling, suppose that you are bearish (pes-
simistic) on IBM stock, and that its current market price is $100 per share. You tell your

> 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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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 to — (Ending price + dividend)

replace the share originally borrowed
Profit = Initial price — (Ending price + dividend)

Note: A negative cash flow implies a cash outflow.

broker to sell short 1,000 shares. The broker borrows 1,000 shares either from another cus-
tomer’s account 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:

Assets Liabilities and Owner’s Equity
Cash $100,000 Short position in IBM 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 IBM 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. Because
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 IBM stock goes up while you are short, you
lose money and may get a margin call from your broker.

Notice that when buying on margin, you borrow a given number of dollars from your
broker, so the amount of the loan is independent of the share price. In contrast, when short
selling you borrow a given number of shares, which must be returned. Therefore, when the
price of the shares changes, the value of the loan also changes.

Let us 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 IBM stock go up before you get a margin call?

Let P be the price of IBM 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
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E X C E L A P PLICATTIUONS

BUYING ON MARGIN

The accompanying spreadsheet can be used to measure the return on investment for buy-
ing stocks on margin. The model is set up to allow the holding period to vary. The model
also calculates the price at which you would get a margin call based on a specified mainte-

A | B [c] b [ E

1
| 2| Buying on Margin Ending | Return on
| 3| St Price | Investment
| 4| Initial Equity Investment 10,000.00 —42.00%
| 5| Amount Borrowed 10,000.00 20 | -122.00%
| 6| Initial Stock Price 50.00 25 -102.00%
| 7| Shares Purchased 400 30 -82.00%
| 8| Ending Stock Price 40.00 35 —62.00%
| 9| Cash Dividends During Hold Per. 0.50 40 | -42.00%
| 10| Initial Margin Percentage 50.00% 45| —22.00%
| 11| Maintenance Margin Percentage | 30.00% 50 —2.00%
| 12] 55 18.00%
| 13| Rate on Margin Loan 8.00% 60 38.00%
| 14| Holding Period in Months 6 65 58.00%
| 15| 70 78.00%
| 16/ Return on Investment 75 98.00%
| 17| Capital Gains on Stock —4,000.00 80 118.00%
| 18| Dividends 200.00
| 19| Interest on Margin Loan 400.00
| 20| Net Income -4200.00
1 21| Initial Investment 10,000.00
| 22| Return on Investment -42.00%
| 23|
| 24| Margin Call:
1 25| Margin Based on Ending Price 37.50%
| 26| Price When Margin Call Occurs $35.71
| 27
| 28|

29| Return on Stock without Margin | —=19.00%

Equity _ $150,000 — 1,000P
Value of shares owed 1,000P
which implies that P = $115.38 per share. If IBM 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.

CONCEPT If the short position maintenance margin in the preceding example were 40%, how far could the

CHECK = 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
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SHORT SALE

nance margin and presents return analysis for a range of ending stock prices. Additional
problems using this spreadsheet are available at www.mhhe.com/bkm.

The accompanying spreadsheet is set up to measure the return on investment from a short
sale. The spreadsheet is based on the example in Section 3.7. The spreadsheet calculates the
price at which additional margin would be required and presents return analysis for a range
of ending stock prices. Additional problems using this spreadsheet are available at
www.mhhe.com/bkm.

A [ B [ ¢ T b ] E F

1
Z Short Sales
| 3 |
| 4| Ending Return on
| S | Initial Investment 10,000.00 St Price Investment
| 6 | Beginning Share Price 100.00 60.00%
| 7 | Number of Shares Sold Short 2,000.00 170 -140.00%
| 8 | Ending Share Price 70.00 160 -120.00%
| 9 [ Dividends Per Share 0.00 150 -100.00%
| 10| Initial Margin Percentage 50.00% 140 -80.00%
| 11| Maintenance Margin Percentage 30.00% 130 -60.00%
112 120 -40.00%
| 13 Return on Short Sale 110 -20.00%
| 14| Gain or Loss on Price 60,000.00 100 0.00%
| 15| Dividends Paid 0.00 90 20.00%
| 16| Net Income 60,000.00 80 40.00%
| 17| Return on Investment 60,00% 70 60.00%
| 18 | 60 80.00%
119 50 100.00%
1 20| Margin Positions 40 120.00%
| 21| Margin Based on Ending Price 114.29% 30 140.00%
122 | 20 160.00%

23| Price for Margin Call 115.38 10 180.00%

1933 act requires full disclosure of relevant information relating to the issue of new securi-
ties. This is the act that requires registration of new securities and the issuance of a prospec-
tus 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.
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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.

Self-Regulation and Circuit Breakers

Much of the securities industry relies on self-regulation. The SEC delegates to secondary
exchanges much of the responsibility for day-to-day oversight of trading. Similarly, the Na-
tional Association of Securities Dealers oversees trading of OTC securities. The Associa-
tion for Investment Management and Research’s Code of Ethics and Professional Conduct
sets out principles that govern the behavior of Chartered Financial Analysts, more com-
monly 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:

* Trading halts. If the Dow Jones Industrial Average falls by 10%, trading will be halted
for one hour if the drop occurs before 2:00 p.M. (Eastern Standard Time), for one-half
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 two hours if the drop occurs
before 1:00 p.M., for one 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.

e Collars. When the Dow moves 210 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 failing 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
100 points of the previous day’s close.

The idea behind circuit breakers is that a temporary halt in trading during periods of very
high volatility can help mitigate informational problems that might contribute to excessive
price swings. For example, even if a trader is unaware of any specific adverse economic
news, if 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.
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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 must place their clients’ interests before their own.

all applicable laws, rules, and regulations including 0 Eeritllie vesimem ReommEneEiiens, MemlbeEms
AIMR'’s Code of Ethics and Standards of Professional shall make a reasonable inquiry into a client’s

Conduct.

Standard II: Responsibilities to the Profession

¢ Professional Misconduct. Members shall not
engage in any professional conduct involving
dishonesty, fraud, deceit, or misrepresentation.

¢ Prohibition against Plagiarism.

Standard III: Responsibilities to the Employer

¢ Obligation to Inform Employer of Code and
Standards. Members shall inform their employer
that they are obligated to comply with these Code
and Standards.

¢ Disclosure of Additional Compensation
Arrangements. Members shall disclose to their
employer all benefits that they receive in addition
to compensation from that employer.

Standard IV: Responsibilities to Clients
and Prospects

¢ Investment Process and Research Reports.
Members shall exercise diligence and
thoroughness in making investment
recommendations . . . distinguish between facts

financial situation, investment experience, and
investment objectives prior to making appropriate
investment recommendations. . . .

Priority of Transactions. Transactions for clients
and employers shall have priority over
transactions for the benefit of a member.

Disclosure of Conflicts to Clients and Prospects.
Members shall disclose to their clients and
prospects all matters, including ownership of
securities or other investments, that reasonably
could be expected to impair the members’ ability
to make objective recommendations.

Standard V: Responsibilities to the Public

¢ Prohibition against Use of Material Nonpublic
[Inside] Information. Members who possess
material nonpublic information related to the
value of a security shall not trade in that security.

e Performance Presentation. Members shall not
make any statements that misrepresent the
investment performance that they have
accomplished or can reasonably be expected to
achieve.

and opinions in research reports . . . and use
reasonable care to maintain objectivity.

Source: Abridged from The Standards of Professional Conduct of the Association for Investment Management and Research.

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 illegal for any-
one 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 pub-
lic. The difficulty is that the definition of insiders can be ambiguous. Although it is obvi-
ous 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 supplier may deduce the firm’s
near-term prospects from significant changes in orders. This gives the supplier a unique
form of private information, yet the supplier does not necessarily qualify as an insider.
These ambiguities plague security analysts, whose job is to uncover as much information
as possible concerning the firm’s expected prospects. The distinction between legal private
information and illegal inside information can be fuzzy.
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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.

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 eight months of about 5%.
When insider sellers exceeded inside buyers, however, the stock tended to perform poorly.

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”

¢ 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).

7 See, for example, George Foster, Chris Olsen, and Terry Shevlin, “Earnings Releases, Anomalies, and the Behavior of Security
Returns,” The Accounting Review, October 1984.

8 Jeffrey F. Jaffe, “Special Information and Insider Trading,” Journal of Business 47 (July 1974).
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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 in order to buy more securi-
ties. 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 main-
tenance level, the investor will get a margin call from the broker.

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
escrow 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
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.
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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
over-the-counter market specialist

WEBSITES http://www.nasdag.com

WWw.nyse.com
http://www.amex.com

The above sites contain information of listing requirements for each of the markets. The
sites also provide substantial data for equities.
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WEBSITES http://www.spglobal.com

The above site contains information on construction of Standard & Poor’s Indexes and
has links to most major exchanges.

PROBLEMS 1. FBN, Inc., has just sold 100,000 shares in an initial public offering. The underwriter’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%.

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 mar-
gin 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?

4. 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 ac-
count 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 margin
call?

c. What is the rate of return on the investment?

5. An expiring put will be exercised and the stock will be sold if the stock price is below
the exercise price. A stop-loss order causes a stock sale when the stock price falls be-
low some limit. Compare and contrast the two strategies of purchasing put options ver-
sus issuing a stop-loss order.
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6. Compare call options and stop-buy orders.
7. 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?

8. Do you think it is possible to replace market-making specialists by a fully automated
computerized trade-matching system?
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9.

10.

11.

12.

13.

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 inventory
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 expect
the spread to be higher on actively or inactively traded stocks?

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?

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 relationship be-
tween your percentage return 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?

c¢. 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 one year at (i) $44; (ii) $40;
(iii) $36? What is the relationship between your percentage return and the percent-
age change in the price of Intel? Assume that Intel pays no dividends.
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14.

15.

16.

17.

18.

19.

e. Continue to assume that a year has passed. How low can Intel’s price fall before you
get a margin call?

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.

a. If you earn no interest on the funds in your margin account, what will be your rate
of return after one 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?

¢. Redo parts (@) and (b), now assuming that Intel’s dividend (paid at year end) is $1
per share.

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?

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?

Now reconsider the previous problem assuming that Fincorp sells in an exchange mar-

ket 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)?

You are bullish on AT&T 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 AT&T stock goes up by 10% during
the next year? (Ignore the expected dividend.)

b. How far does the price of AT&T stock have to fall for you to get a margin call if the
maintenance margin is 30%?

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 main-

tenance 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?

You are bearish on AT&T stock and decide to sell short 100 shares at the current mar-

ket price of $25 per share.

a. How much in cash or securities must you put into your brokerage account if the bro-
ker’s initial margin requirement is 50% of the value of the short position?
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b. How high can the price of the stock go before you get a margin call if the mainte-
nance 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

21.

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?

Call one full-service broker and one discount broker and find out the transaction costs

of implementing the following strategies:

a. Buying 100 shares of IBM now and selling them six months from now.

b. Investing an equivalent amount of six-month at-the-money call options (calls with
strike price equal to the stock price) on IBM stock now and selling them six months
from now.

The following questions are from past CFA examinations:

22,

23.

24.

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.

You wish to sell short 100 shares of XYZ Corporation stock. If the last two transactions
were at 34.10 followed by 34.15, you only can sell short on the next transaction at a
price of

a. 34.10 or higher.

b. 34.15 or higher.

c. 34.15 or lower.

d. 34.10 or lower.

Specialists on the New York Stock Exchange do all of the following except
a. Act as dealers for their own accounts.

b. Execute limit orders.

c¢. Help provide liquidity to the marketplace.

d. Act as odd-lot dealers.

3. T00P =4
100P — $4,000 = 40P
60P = $4,000
P = $66.67 per share
4. The investor will purchase 150 shares, with a rate of return as follows:

. Limited-time shelf registration was introduced because of its favorable trade-off of

. Run for the hills! If the issue were underpriced, it most likely would be oversub-

saving issue costs against mandated disclosure. Allowing unlimited-time shelf regis-
tration would circumvent blue sky laws that ensure proper disclosure.

scribed by institutional traders. The fact that the underwriters need to actively mar-
ket the shares to the general public may indicate that better-informed investors view
the issue as overpriced.

100P — $4,000 _

&
2
2

=

@)

<

Q
<
=

=

=
=
=

5

5
S




Bodie-Kane-Marcus: 1. Introduction 3. How Securities Are © The McGraw-Hill
Investments, Fifth Edition Traded Companies, 2001

102 PART I Introduction

SOLUTIONS Repayment of
TO CONCEPT Year-End Year-End Principal Investor’s
CHECKS Change in Price Value of Shares and Interest Rate of Return
30% 19,500 $5,450 40.5%
No change 15,000 5,450 —4.5
—30% 10,500 5,450 —49.5

$150,000 — 1,000P _
1,000P
$150,000 — 1,000P = 400P
1,400P = $150,000
P = $107.14 per share

5 4

10 AN Go to www.nasdag.com/sitemap/sitemap.stm. On the sitemap there is an item labeled
LISTING listing information. Select that item and identify the following items in Initial Listing
REQUIREMENTS Standards for the National Market System 1, 2, and 3 and the Nasdaq Small Cap Mar-
ket 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 company item or information bullet. Under
the bullet select the listing standards tab. Identify the same items for NYSE (U.S. Stan-
dards) initial listing requirements.

In what two categories are the listing requirements most significantly different?

SHORT SALES Go to the website for Nasdaq at http://www.nasdag.com. When you enter the site, a di-
alog box 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 Haliburton (HAL). Once you have entered the tickers for each com-
pany, 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
fundamentals 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 com-
plete 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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C HAPTER F O U R

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. Increasingly, however, individ-
ual investors are choosing not to 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 in-
vestment companies, more commonly known as mutual funds, to which we devote
most of this chapter. We also
touch briefly on other types of in-
vestment companies such as unit
investment trusts and closed-end
funds. We begin the chapter by
describing and comparing the
various types of investment com-
panies 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 at the invest-
ment performance of these funds.
We consider the impact of ex-

penses and turnover on net per-

formance 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 per-
formers? Finally, we discuss sources of information on mutual funds, and we con-
sider in detail the information provided in the most comprehensive guide,

Morningstar’s Mutual Fund Sourcebook.
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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

Net asset value = -

Shares outstanding
Consider a mutual fund that manages a portfolio of securities worth $120 million. Sup-
pose 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
5 million shares

Net asset value = = $23 per share

CONCEPT
CHECK I

QUESTION 1

Consider these data from the December 31, 1999, balance sheet of the Index Trust 500 Portfolio
mutual fund sponsored by the Vanguard Group. What was the net asset value of the portfolio?

Assets: $105,496 million
Liabilities: 844 million
Shares: 773.3 million

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-
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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, typically 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 prin-
cipal from the portfolio are paid out by the fund’s trustees (a bank or trust company) to the
shareholders. Most unit trusts hold fixed-income securities and expire at their maturity,
which may be as short as a few months if the trust invests in short-term securities like
money market instruments, or as long as many years if the trust holds long-term assets like
fixed-income securities. The fixed life of fixed-income securities makes them a good fit for
fixed-life unit investment trusts. In fact, about 90% of all unit investment trusts are invested
in fixed-income portfolios, and about 90% of fixed-income unit investment trusts are in-
vested in tax-exempt debt.

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 Companies

There are two types of managed companies: closed-end and open-end. In 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 assesses 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 contracts 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
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Source: 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.

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
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;



‘ Bodie-Kane-Marcus:
Investments, Fifth Edition

1. Introduction 4. Mutual Funds and Other © The McGraw-Hill
Investment Companies Companies, 2001
CHAPTER 4 Mutual Funds and Other Investment Companies 107

C: Chicago; N: NYSE; O: Nasdagq; T: Toronto; z: does not trade on an exchange). The next
three columns give the fund’s most recent net asset value, the closing share price, and the
percentage difference between the two, which is (Price — NAV)/NAV. Notice that there are
more funds selling at discounts to NAV (indicated by negative differences) than premiums.
Finally, the 52-week return based on the percentage change in share price plus dividend in-
come 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 typically above NAV. This is a further puz-
zle, 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 NAV, the dividend yield on an invest-
ment 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 port-
folio that pays an annual dividend of $1 per share; that is, the dividend yield to investors
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
two 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 NAYV,
because these funds stand ready to redeem shares at NAV. The offering price will exceed
NAYV, 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 Organizations

There are intermediaries not formally organized or regulated as investment companies that
nevertheless serve functions similar to investment companies. Two of the more important
are commingled funds and real estate investment trusts.

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
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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 re-
tirement 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.

FUNDS

Mutual funds are the common name for open-end investment companies. This is the dom-
inant investment company today, accounting for roughly 90% of investment company as-
sets. Assets under management in the mutual fund industry surpassed $6.8 trillion by the
end of 1999.

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 instru-
ments 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 man-
dates. For example, some fixed-income 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 nearly 7,800 mutual funds at
the end of 1999, which were offered by only 433 fund complexes.

Some of the more important fund types, classified by investment policy, are discussed
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.
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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.

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 high div-
idend yields, which provide high current income. 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 economic conditions than do income funds.

Fixed-Income Funds As the name suggests, these funds specialize in the fixed-in-
come 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!) in order to satisfy the invest-
ment 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 secu-
rities, ranging from short-term to intermediate to long-term, or by the credit risk of the is-
suer, ranging from very safe to high-yield or “junk” bonds.

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 Funds These funds are similar to balanced funds in that they hold
both stocks and bonds. However, asset allocation funds may dramatically vary the propor-
tions allocated to each market in accord with the portfolio manager’s forecast of the rela-
tive 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 se-
curity’s representation in that index. For example, the Vanguard 500 Index Fund is a mu-
tual 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
can be tied to nonequity indexes as well. For example, Vanguard offers a bond index fund
and a real estate index fund.

Specialized Sector Funds Some funds concentrate on a particular industry. For
example, Fidelity markets dozens of “select funds,” each of which invests in a specific
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z?ble.g'l . £ Assets % of
assilication o -
Mutual Funds as (¥ Billion) Total
of December 3 1, Common stock
1999 Aggressive growth $ 623.9 9.1%
Growth 1,286.6 18.8
Growth and income 1,202.1 17.6
Equity income 139.4 2.0
International 563.2 8.2
Emerging markets 221 0.3
Sector funds 204.6 3.0
Total equity funds 4,041.9 59.0
Bond funds
Corporate, investment grade 143.0 2.1
Corporate, high yield 116.9 1.7
Government and agency 78.8 1.2
Mortgage-backed 60.0 0.9
Global bond funds 23.6 0.3
Strategic income 114.2 1.7
Municipal single state 127.9 1.9
Municipal general 143.7 2.1
Total bond funds 808.1 11.8
Mixed asset classes
Balanced 249.6 3.6
Asset allocation and flexible 133.5 2.0
Total hybrid funds 383.2 5.6
Money market
Taxable 1,408.7 20.6
Tax-free 204.4 3.0
Total money market funds 1,613.1 23.6
Total $6,846.3 100.0%

Note: Column sums subject to rounding error.
Source: Mutual Fund Fact Book, Investment Company Institute, 2000.

industry such as biotechnology, utilities, precious metals, or telecommunications. Other
funds specialize in securities of particular countries.

Table 4.1 breaks down the number of mutual funds by investment orientation as of the
end of 1999. 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. For example, the Vanguard
Group funds are listed beginning at the bottom of the first column. 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 column is the year-to-date 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
(HYCor) invests in large part in speculative grade, or “junk,” bonds with high yields. You
can see that Vanguard offers about 25 index funds, including portfolios indexed to the bond
market (TotBd), the Wilshire 5000 index (TotSt), the Russell 2000 Index of small firms
(SmCap), as well as European- and Pacific Basin—indexed portfolios (Europe and Pacific).
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Figure 4.2
Listing of mutual
g . MUTUAL FUND QUOTATIONS
fund quotations. Nt ¥TD Nel ¥TD 0 Nt YTD
Name NAY {hg %%ret | Name NAV  Chg %orel | Name HAY Chg %rel Name NAV Lhg %ret
Van Kampen Funds C: AdmST 9.97 +n 0l + 1.3 MULong IIJ 54 +0. 0'\ — 2.8 Exten 30.35-0.63 + 4.8
ADIOIG 12050 —0.67 +ad.; AgOGE 1 144 —0.24 + 28 .+ 03 | ExtenistI038 —0.63 + 49
AQUFEQC T 2197 —0.40 4205 | Assatd 2411 —0.18 + 0.3 Mushr |5 49 .+ 1.8 Bruwfh 33.66 --1.05 + 71
AMVEICE N7 —0.37 + 94 ¢ CAlnsIT 10,55 +0.01 - 0.2 - 1.8 33.68 —1.04 + 7.2
AsianGre 110,53 —0.04 +40.4 | CANsLT 1085 +-0.01 — 2.1 — 25 lnstldxﬂ? 51 —2.76 4+ 5.1
Emstck'!:l'sv.% —-D.ﬁl ~ 13| CapOpr17.93 -0.24 +43.6 . — 25| InstPlus M17.53 - 2.76 + 5.2
mahl 0 - 0.03 +38.1 | Convrl 1207 —0.22 + 87 - 21 Bond 9.75+0.04 — 2.3
EmGrC (57,10 —1.78 +254 | Energy r 22.86 —0.21 124.2 ... — 2.2 | LTBohd 10013 +6:07 — &2
En:c 'C eggg *g?g + 1-3 Ealnc 2424 -0.41 - 0.8 04 +17.6 ICp 1017 —0.24 — 0.7
EAlneC 1S o0 04| Explr S8B4—051+ 35 04 - 3¢ | MidCplst 107 —0.24- - 05
SRomletledd —01 + 38| FlinslT 1007 2 11— 3.8 | Pacific 10.66 -0.01 +36.0
Grl‘:mc Tess Zoat % va | GlAA 1AL +o. 03 + 6.5 .18 + 1.7 | Smap 21.49 —0.27 + 2.2
Crth e t 0By _U-“I ¥i| cibEariags —on2 1140 01 + 2.2 | Smcapistil 51 —0.37 + 2.3
SR ) o e e PERT R
5o A g | Soldr 270 —06.61 +16. K - .62 ~0.14 — D,
HigpCt 238000+ 10| Sroine 2287 0.1 + 7.2 01 + 13| STBond 9.4 +0.02 + Lé
IntiManC 11418 - 0.81 & o5 | Hihcare re3sr —1.84 - 0.5 [ B0 || ks B e - 0o
LatinAmé f 1002 — 006 +21.3 | HYCor r 7.37 +0.01 — 0.1 28] || MRS i) = U8
aceC 1 14.22 —0.34 + 0.1 | INHIGr 1986 +0.02 + 4.2 T I Tols s 0 T aa
ReEsiC 111115 —0:5 — 1.8 | Intival 2829 —0.12 +12.8 e a| TR BB 63
TechCf 1148 ~042 s | ITCorp 936 +0.03 - 18 N i 22.30 —0.33 + 2.9
TYFHC t13.92 .. — 3.0 | ITTsry 1041 +004 — 2.5 Nﬁ ¥ i e| 172,30 —0.32 * NA
lue € +9.22 - 0.76 - 37 | LifeCon 14.70 —008 + 1B e tIETh
WAGHHNCE 1571 +0.02 + 7.5 | L1%eGro 1935 —0.25 4 3.8 e [Rsiancsmtiiohds .
Van Wagoner Funds: Ufeinc 12.98 —0.01 + 0.6 = 33 e T
Emerabrop 2,21 ~0.17 +139 | LlfeMod 12.06 —0.15 + 2.5 T o] Aestan 1023 —o0 NS
MicroCap p 23.24 —0.08 +105.7 | LICorp 8.34 +0.04 — 5.4 + lg 55 =0 BB
MidCop p 230 —0.16 +62.3 | LFTsry 1837 +0.07 - 65 ] A e
Postient p 2584 —0.32 11129 | MATXEX 9.34 NA, = B | A e =
Techp 36,73 —034 + 1092 rg 2049 0.4+ 81 : H e
Vanguard Fds: MUHY 10.22 2.0 + &1| CoreBdldxl 9.66 +003 NS
9 - 8 X Balenced 18,61 —0.23 + 2.6 | CoreBdldxll 5.9 4003 NS
AdmiT 1018 +0.04 -+ 2.5 | Mulnky 1190 +0.01 - 2.3 | ZREREE 150 +25.4
AdMLT 10.3 +0.07 — 6.4 | Mulnt 12.91 0B | Eirope 2499 +0.08 — 1.1

4.4

Source: The Wall Street Journal, September 24, 1999. Reprinted by permission of Dow Jones & Company, Inc., via Copyright
Clearance Center, Inc. © 1999 Dow Jones & Company, Inc. All Rights Reserved Worldwide.

However, names of common stock funds frequently reflect little or nothing about their in-
vestment 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 in-
vestors. Mutual funds are generally marketed to the public either directly by the fund un-
derwriter or indirectly through brokers acting on behalf of the underwriter. Direct-marketed
funds are sold through the mail, various offices of the fund, over the phone, and, increas-
ingly, over the Internet. Investors contact the fund directly to purchase shares. For exam-
ple, 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, Schwab splits man-
agement fees with the mutual fund company. The supermarket approach seems to be proving
popular. For example, Fidelity now sells non-Fidelity mutual funds through its FundsNet-
work even though many of those funds compete with Fidelity products. Like Schwab, Fi-
delity shares a portion of the management fee from the non-Fidelity funds its sells.

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 management fees and other expenses.
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Comparative data on virtually all important aspects of mutual funds are available in the an-
nual 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 un-
der 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, pro-
motional 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 af-
ter 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 oper-
ating expenses, investors are not explicitly billed for 12b-1 charges. Instead, the fees are de-
ducted 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 requires that all
funds include in the prospectus a consolidated expense table that summarizes all relevant
fees. The 12b-1 fees are limited to 1% of a fund’s average net assets per year.'

A recent innovation in the fee structure of mutual funds is the creation of different
“classes”; they represent ownership in the same portfolio of securities but impose different
combinations of fees. For example, Class A shares typically are sold with front-end loads
of between 4% and 5%. Class B shares impose 12b-1 charges and back-end loads. Because
Class B shares pay 12b-1 fees while Class A shares do not, the reported rate of return on the
B shares will be less than that of the A shares despite the fact that they represent holdings
in the same portfolio. (The reported return on the shares does not reflect the impact of loads
paid by the investor.) Class C shares do not impose back-end redemption fees, but they

! 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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impose 12b-1 fees higher than those in Class B, often as high as 1% annually. Other classes
and combinations of fees are also marketed by mutual fund companies. For example,
Merrill Lynch has introduced Class D shares of some of its funds, which include front-end
loads and 12b-1 charges 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 Mutual Fund Returns

The rate of return on an investment in a mutual fund is measured as the 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 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,, respec-
tively, 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.

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 portfo-
lio of stocks that provides no income but increases in value by 10%. The expense ratio, in-
cluding 12b-1 fees, is 1%. What is the rate of return for an investor in the fund?
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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 15,225
10 years 29,699 27,141 25,196
15 years 51,183 44,713 41,698
20 years 88,206 73,662 69,006

*After front-end load, 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 purchase and reinvested dividends, with a 1% expense ratio.
The dividend yield on the fund is 5%. (Thus the 8% load on reinvested dividends reduces
net returns by .08 X 5% = .4%.)

4. Gross return on all funds is 12% per year before expenses.

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
investment 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 Vanguard. 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 purchases as well as reinvested dividends. We assume the dividend yield on each
fund is 5%.

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 portfo-
lio 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 ex-
penses, such as databases, computer hardware, or stock-quotation systems. The soft-dollar
arrangement means that the stockbroker effectively returns part of the trading commission
to the fund. The advantage to the mutual fund is that purchases made with soft dollars are
not included in the fund’s expenses, so the fund can advertise an unrealistically low ex-
pense ratio to the public. Although the fund may have paid the broker needlessly high com-
missions 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 ex-
penses, and periodically these arrangements come under attack.
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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 invest-
ment 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 sev-
eral requirements, most notably that at least 90% of all income is distributed to sharehold-
ers. In addition, the fund must receive less than 30% of its gross income from the sale of
securities held for less than three months, and the fund must satisfy some diversification
criteria. Actually, the earnings pass-through requirements can be even more stringent than
90%, since to avoid a separate excise tax, a fund must distribute at least 98% of income in
the calendar year that it is earned.

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. The investor will
pay taxes at the appropriate rate depending on the type of income as well as the investor’s
own tax bracket.?

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. The nearby box focuses on the importance of
turnover rates on tax efficiency.

In 2000, the SEC instituted new rules that require funds to disclose the tax impact of
portfolio turnover. Funds must include in their prospectus after-tax returns for the past one,
five, and 10-year periods. Marketing literature that includes performance data also must in-
clude 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 investor is in the maximum tax bracket.

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.
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LOW “TURNOVERS” MAY TASTE VERY GOOD TO FUND OWNERS

With lower capital-gains tax rates in store, mutual-fund
investors are going to be rewarded by portfolio managers
who believe in one of the stock market’s most effective
strategies: buy and hold.

This is because, under the new federal tax agreement,
investors will face far lower taxes from stock mutual
funds that pay out little in the way of dividends and hold
onto their gains for as long as they can.

So, how can you find such funds? The best way is to
track a statistic called “turnover.” Turnover rates are dis-
closed in a fund’s annual report, prospectus and, many
times, in the semiannual report.

Turnover measures how much trading a fund does. A
fund with 100% turnover is one that, on average, holds
onto its positions for one year before selling them. A
fund with a turnover of 50% “turns over” half of its port-
folio in a year; that is, after six months it has replaced
about half of its portfolio.

Funds with low turnover generate fewer taxes each
year. Consider the nation’s top two largest mutual funds,
Fidelity Magellan and Vanguard Index Trust 500 Portfo-
lio. The Vanguard fund, with an extremely low turnover
rate of 5%, handed its investors less of an annual tax bill
the past three years than Magellan, which had a turnover
rate of 155%. Diversified U.S. stock funds on average
have a turnover rate of close to 90%.

Vanguard Index Trust 500 Portfolio, at $42 billion the
second-largest fund in the country, has low turnover, and
as an index fund you'd expect it to stay that way. Index
funds buy and hold a basket of stocks to try to match the
performance of a market benchmark—in this case, the
Standard & Poor’s 500 Index.

But turnover isn'’t a constant. Though Fidelity Magel-
lan, at $58 billion the largest fund in the nation, shows a
high turnover rate of 155%, that’s because its new man-
ager Robert Stansky has been revamping the fund since
he took over from Jeffrey Vinik last year. The turnover
rate could well go down, along with Magellan’s taxable
distributions, as Mr. Stansky settles in.

It makes sense that turnover would offer clues about
how much tax a fund would generate. Funds that just
buy and hold stocks, such as index funds, aren'’t selling
stocks that generate gains. So an investor has to pay
taxes only when he sells the low-turnover fund, if the
fund has appreciated in value.

On the other hand, a fund that trades in a frenzy
could generate lots of short-term gains. For instance, a
fund sells XYZ Corp. after three months, realizing a gain
of $1 million. Then it buys ABC Corp., and sells it after
two months, realizing a gain of, say, $2 million. By law,
these gains have to be distributed to investors, who then
have to pay taxes on them, and since they're short-term
gains, the tax rate is higher.

Fans of low-turnover funds say that, in general, such
portfolios have had higher total returns than high-
turnover funds. There are always exceptions, of course:
Peter Lynch, former skipper of giant Fidelity Magellan
fund, racked up huge returns while trading stocks like
they were baseball cards. Still, one reason low-turnover
funds might have higher returns is that they don't incur
the hidden costs of trading, such as commissions paid to
brokers, that can drain away a fund’s returns.

Source: Robert McGough, “Low ‘Turnovers’ May Taste Very Good to Fund Owners in Wake of Tax Deal,” The Wall Street Journal, July 31,
1997, p. C1. Reprinted by permission of The Wall Street Journal, © 1997 Dow Jones & Company, Inc. All Rights Reserved Worldwide.

CONCEPT
CHECK 1> |8
QUESTION 3 [

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 1,600 shares of IBM at $100 per share.

What was the portfolio turnover rate?

If the shares in Microsoft originally were purchased for $70 each and those in Ford were pur-
chased 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



@ ‘ Bodie-Kane-Marcus:

Investments, Fifth Edition

Table 4.3
ETF Sponsors

1. Introduction 4. Mutual Funds and Other © The McGraw-Hill
Investment Companies Companies, 2001
CHAPTER 4 Mutual Funds and Other Investment Companies 117

Sponsor Product Name

Barclays Global Investors i-Shares

Merrill Lynch Holders

StateStreet/Merrill Lynch Select Sector SPDRs

Vanguard VIPER”

*Vanguard has filed with the SEC for approval to issue exchange-traded
versions of its index funds, but VIPERs do not yet trade.

Source: Karen Damato, “Exchange Traded Funds Give Investors New
Choices, but Data Are Hard to Find,” The Wall Street Journal, June 16, 2000.

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). By 2000, there
were 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
shares in the fund—only once a day. In contrast, ETFs trade continuously. 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.

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. For example, Barclays charges annual expenses of just over 9 basis
points (i.e., .09%) of net asset value per year on its S&P 500 ETF, whereas Vanguard
charges 18 basis points on its S&P 500 index mutual fund.

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. 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.

ETFs have to date been a huge success. Most trade on the Amex and currently account
for about two-thirds of Amex trading volume. So far, ETFs have been limited to index port-
folios. However, it is widely believed that Amex is in the process of developing ETFs that
would be tradeable versions of actively managed mutual funds.

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
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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 se-
curity 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 straightfor-
ward 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 invest-
ment 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 av-
erage performance will differ considerably. We would expect to find that equity funds out-
perform 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 is-
sues 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 re-
turn 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 cor-
responds to a simple passive investment strategy: Buy all the shares in the index in pro-
portion 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. The expense
ratio of the fund is extremely small by the standards of other equity funds, only .25% per
year. Using the Wilshire 5000 Index as a benchmark, we may pose the problem of evaluat-
ing the performance of mutual fund portfolio managers this way: How does the typical per-
formance 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?

By using the Wilshire 5000 as a benchmark, we use a well-diversified equity index to
evaluate the performance of managers of diversified equity funds. Nevertheless, as noted
earlier, this is only an imperfect comparison, as the risk of the Wilshire 5000 portfolio may
not be comparable to that of any particular fund.

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. Figure 4.4 shows the cumulative return since 1971 of the
Wilshire 5000 compared to the Lipper General Equity Fund Average. The annualized com-
pound return of the Wilshire 5000 was 14.01% versus 12.44% for the average fund. The
1.57% margin is substantial.
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Figure 4.3 Percent of equity mutual funds outperformed by Wilshire 5000 Index.
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Figure 4.4 Growth of $1 invested in Wilshire 5000 Index versus Average General Equity Fund.
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To some extent, however, this comparison is unfair. Actively managed funds incur ex-
penses which reduce the rate of return of the portfolio, as well as trading costs such as
commissions and bid-ask spreads that also reduce returns. John Bogle, former chairman
of the Vanguard Group, has estimated that operating expenses reduce the return of typical
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managed portfolios by about 1% and that transaction fees associated with trading reduce
returns by an additional .7%. In contrast, the return to the Wilshire index is calculated as
though investors can buy or sell the index with reinvested dividends without incurring any
expenses.

These considerations suggest that a better benchmark for the performance of actively
managed funds is the performance of index funds, rather than the performance of the in-
dexes themselves. Vanguard’s Wilshire 5000 fund was established only recently, and so has
a short track record. However, because it is passively managed, its expense ratio is only
about 0.25%; moreover because index funds need to engage in very little trading, its
turnover rate is about 3% per year, also extremely low. If we reduce the rate of return on
the index by about 0.30%, we ought to obtain a good estimate of the rate of return achiev-
able by a low-cost indexed portfolio. This procedure reduces the average margin of superi-
ority of the index strategy over the average mutual fund from 1.57% to 1.27%, still
suggesting that over the past two decades, passively managed (indexed) equity funds
would have outperformed the typical actively managed fund.

This result may seem surprising to you. After all, it would not seem unreasonable to ex-
pect 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 effi-
cient market hypothesis.

Of course, one might argue that there are good managers and bad managers, and that the
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. In other words, 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?”

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 two-year period. If performance were purely random from one pe-
riod 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
sample 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 en-
tries of 0% on the off-diagonals: Top-half performers would all remain in the top half while
bottom-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 fol-
lowing period, while 63.4% of initial bottom-half performers fall in the bottom half in the
following period. This evidence is consistent with the notion that at least part of a fund’s
performance is a function of skill as opposed to luck, so that relative performance tends to
persist from one period to the next.*

3 William N. Goetzmann and Roger G. Ibbotson, “Do Winners Repeat?” Journal of Portfolio Management (Winter 1994),
pp. 9-18.

4 Another possibility is that performance consistency is due to variation in fee structure across funds. We return to this possibility
in Chapter 12.
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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.

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 one-year
instead of two-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.

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 200 portfolio managers and rank them by in-
vestment returns during the year. Of the managers in the top half of the sample, 40% are truly
skilled, but the other 60% fell in the top half purely because of good luck. What fraction of these
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

> 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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SHORTER, CLEARER MUTUAL-FUND DISCLOSURE MAY

Mutual-fund investors are about to get shorter and clearer
disclosure documents under new rules adopted by the Se-
curities and Exchange Commission earlier this week.

But despite all the hoopla surrounding the improve-
ments—including a new “profile” prospectus and an eas-
ier-to-read full prospectus—there’s still a slew of vital
information fund investors don’t get from any disclosure
documents, long or short.

Of course, more information isn’t necessarily better.
As it is, investors rarely read fund disclosure documents,
such as the prospectus (which funds must provide to
prospective investors), the semiannual reports (provided
to all fund investors) or the statement of additional in-
formation (made available upon request). Buried in each
are a few nuggets of useful data; but for the most part,
they're full of legalese and technical terms.

So what should funds be required to disclose that
they currently don’t—and won't have to even after the
SEC'’s new rules take effect? Here’s a partial list:

Tax-adjusted returns: Under the new rules, both the
full prospectus and the fund profile would contain a bar
chart of annual returns over the past 10 years, and the
fund’s best and worst quarterly returns during that pe-
riod. That’s a huge improvement over not long ago when
a fund’s raw returns were sometimes nowhere to be
found in the prospectus.

But that doesn'’t go far enough, according to some in-
vestment advisers. Many would like to see funds report
returns after taxes—using assumptions about an in-
vestor’s tax bracket that would be disclosed in footnotes.
The reason: Many funds make big payouts of dividends
and capital gains, forcing investors to fork over a big
chunk of their gains to the Internal Revenue Service.

What'’s in the fund: If you're about to put your retire-
ment nest egg in a fund, shouldn’t you get to see what’s in
it first? The zippy new profile prospectus describes a
fund’s investment strategy, as did the old-style prospectus.
But neither gives investors a look at what the fund actu-
ally owns. To get the fund’s holdings, you have to have its
latest semiannual or annual report. Most people don’t get
those documents until after they invest, and even then it
can be as much as six months old. Many investment ad-
visers think funds should begin reporting their holdings
monthly, but so far funds have resisted doing so.

A manager’s stake in a fund: Funds should be re-
quired to tell investors whether the fund manager owns
any of its shares so investors can see just how confident
a manger is in his or her own ability to pick stocks, some
investment advisers say. As it stands now, many fund
groups don’t even disclose the names and backgrounds
of the men and women calling the shots, and instead re-
port that their funds are managed by a “team” of individ-
uals whose identities they don’t disclose.

A breakdown of fees: Investors will see in the profile
prospectus a clearer outline of the expenses incurred by
the fund company that manages the portfolio. But there’s
no way to tell whether you are picking up the tab for an-
other guy’s lunch.

The problem is, some no-load funds impose a so-
called 12b-1 marketing fee on all shareholders. But they
use the money gathered from the fee to cover the cost of
participating in mutual-fund supermarket distribution
program. Only some fund shareholders buy the fund
shares through these programs, but all shareholders bear
the expense—including those who purchased shares di-
rectly from the fund.

objectives 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
portfolio manager are also described. The prospectus also presents the costs associated with
purchasing 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 de-
tailed in the fee table.

Despite this useful information, there is widespread agreement that until recently most
prospectuses have been difficult to read and laden with legalese. In 1999, however, the
SEC required firms to prepare easier-to-understand prospectuses using less jargon, simpler
sentences, and more charts. The nearby box contains some illustrative changes from two
prospectuses that illustrate the scope of the problem the SEC was attempting to address.
Still, even with these improvements, there remains a question as to whether these plain-
English prospectuses contain the information an investor should know when selecting a
fund. The answer, unfortunately, is that they still do not. The nearby box also contains a
discussion of the information one should look for, as well as what tends to be missing, from
the usual prospectus.
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OMIT VITAL INVESTMENT INFORMATION

Nice, Light Read: The Prospectus

Dreyfus example

T. Rowe Price
example

Old Language

The Transfer Agent has adopted standards
and procedures pursuant to which signature-
guarantees in proper form generally will be
accepted from domestic banks, brokers,
dealers, credit unions, national securities
exchanges, registered securities associations,
clearing agencies and savings associations,
as well as from participants in the New York
Stock Exchange Medallion Signature
Program, the Securities Transfer Agents
Medallion Program (“STAMP”) and the Stock
Exchanges Medallion Program.

Total Return. The Fund may advertise
total return figures on both a cumulative and
compound average annual basis. Cumulative
total return compares the amount invested at
the beginning of a period with the amount
redeemed at the end of the period, assuming
the reinvestment of all dividends and capital
gain distributions. The compound average
annual total return, derived from the
cumulative total return figure, indicates a
yearly average of the Fund’s performance.
The annual compound rate of return for the
Fund may vary from any average.

Plain English

A signature guarantee helps protect against
fraud. You can obtain one from most banks or
securities dealers, but not from a notary public.

Total Return. This tells you how much an
investment in a fund has changed in value over
a given time period. It reflects any net increase
or decrease in the share price and assumes
that all dividends and capital gains (if any) paid
during the period were reinvested in additional
shares. Therefore, total return numbers include
the effect of compounding.

Advertisements for a fund may include
cumulative or average annual total return
figures, which may be compared with various
indices, other performance measures, or other
mutual funds.

Sources: Vanessa O’'Connell, “Shorter, Clearer, Mutual-Fund Disclosure May Omit Vital Investment Information,” The Wall Street Journal,
March 12, 1999. Reprinted by permission of Dow Jones & Company, Inc., via Copyright Clearance Center, Inc. © 1999 Dow Jones &
Company, Inc. All Rights Reserved Worldwide. “A Little Light Reading? Try a Fund Prospectus,” The Wall Street Journal, May 3, 1999. p. R1.
Reprinted by permission of Dow Jones & Company, Inc., via Copyright Clearance Center, Inc. © 1999 Dow Jones & Company, Inc. All Rights

Reserved Worldwide.

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 7,000 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, the national association of mutual funds, closed-end
funds, and unit investment trusts, publishes an annual Directory of Mutual Funds that in-
cludes 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 4.5.
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Fidelity Magellan
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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 is a more detailed discussion of the fund’s income strategy. 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 special-
ize in either value versus growth stocks—it holds a blend of these.

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 in-
dexes, 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. For example, Magellan’s return was
0.20% below the S&P 500 over the last three months, but 1.69% per year better than the
S&P over the past 15 years. The returns reported for the fund are calculated net of ex-
penses, 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 “Obj”). 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. You can see from the table that Magellan has had an ex-
cellent year compared to other growth and income funds, as well as excellent longer-term
performance. For example, over the past five years, its average return was higher than all
but 8% of the funds in its category. Finally, growth of $10,000 invested in the fund over
various periods ranging from the past three 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.
These data include return, return relative to appropriate benchmark indexes such as the S&P
500, the component of returns due to income (dividends) or capital gains, the percentile
rank of the fund compared to all funds and funds in its objective class (where, again, 1% is
the best performer and 99% would mean that the fund was outperformed by 99% of its
comparison group), the expense ratio, and turnover rate of the portfolio.

The table on the right entitled “Portfolio Analysis” presents the 25 largest holdings of
the portfolio, showing 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 “Investment Style.” In this box, Morn-
ingstar 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 dimension
is a value/growth continuum. Morningstar defines value stocks as those with low ratios of
market price per share to earnings per share or book value per share. 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 investors 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.
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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).

The risk measure indicates the portfolio’s exposure to poor performance, that is, the
“downside risk” of the fund. Morningstar focuses on periods in which the fund’s return is
less than that of risk-free T-bills. The total underperformance compared to T-bills in those
months with poor portfolio performance divided by total months sampled is the measure of
downside risk. This measure also is scaled by dividing by the average downside risk mea-
sure for all firms with the same investment objective. Therefore, the average value in the
Risk column is 1.0.

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 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, as-
suming the investor is in the maximum tax bracket at the time of the distribution. State and lo-
cal 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.

The bottom of Morningstar’s analysis provides information on the expenses and loads
associated with investments in the fund, as well as information on the fund’s investment
adviser. Thus Morningstar provides a considerable amount of the information you would
need to decide among several competing funds.

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.
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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.

KEY TERMS investment company closed-end fund soft dollars
net asset value (NAV) load turnover
unit investment trust 12b-1 fees exchange-traded funds

open-end fund

WEBSITES http://www.brill.com

http://www.mfea.com
http://www.morningstar.com

The above sites have general and specific information on mutual funds. The Morn-
ingstar site has a section dedicated to exchange-traded funds.

http://www.vanguard.com
http://www.fidelity.com

The above sites are examples of specific mutual fund organization websites.

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:
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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 portfo-
lio manager currently totals $30,000. There are 4 million shares outstanding. What is
the net asset value of the fund?
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10.

11.

12.

13.

14.

15.

. Reconsider the Fingroup Fund in the previous problem. If during the year the portfolio

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?

. 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 the percentage premium or discount that
will appear in the listings in the financial pages?

. 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 rate of return to an investor in the fund?

. A closed-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.

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 securities
as the fund manager during the year?

. 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.

Open-end equity mutual funds find it necessary to keep a significant percentage of to-
tal investments, typically around 5% of the portfolio, in very liquid money market as-
sets. 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?

Balanced funds and asset allocation funds invest in both the stock and bond markets.
What is the difference between these types of funds?

a. Impressive Fund had excellent investment performance last year, with portfolio re-
turns 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 comparison
group. Would you be more or less likely to believe its relative performance will per-
sist 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 div-
idend 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 port-
folio 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 in 2000. The fund sold $400

million worth of stock and purchased $500 million during the year. What was its

turnover ratio?

If New Funds’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?
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16. You purchased 1,000 shares of the New Fund at a price of $20 per share at the begin-
ning 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?

17. 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 four years, are Class A or Class B shares the better choice for
you? What if you plan to sell after 15 years?

18. Suppose you observe the investment performance of 350 portfolio managers for five
years, and rank them by investment returns during each year. After five 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 performance indi-
cates 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?

19. 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 two years, what annual rate of return must the fund portfo-
lio earn for you to be better off in the fund than in the CD? Assume annual com-
pounding of returns.

b. How does your answer change if you plan to invest for six years? Why does your
answer change?

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 portfo-
lio 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%. Man-
agement 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 portfo-
lio 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?
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SOLUTIONS 1. NAV = 3105496 — $844 _ 1 55

TO CONCEPT 773.3

CHECKS 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
the sales proceeds by a percentage equal to (5 — years until sale) until the fifth year,
when the back-end load expires.
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SOLUTIONS Class A Shares Class B Shares

TO CONCEPT —

CHECKS 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

the 12b-1 fees. For moderate horizons such as four years, the Class B shares domi-

nate because the front-end load of the Class A shares is more costly than the 12b-1

fees and the now-smaller exit fee. For long horizons of 10 years or more, Class A

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 X2,000 =
$10,000 on Ford. The tax owed on the capital gains is therefore .20 X $20,000 =
$4,000.

4. Out of the 100 top-half managers, 40 are skilled and will repeat their performance
next year. The other 60 were just lucky, but we should expect half of them to be
lucky again next year, meaning that 30 of the lucky managers will be in the top half
next year. Therefore, we should expect a total of 70 managers, or 70% of the better
performers, to repeat their top-half performance.

IR INY SN  Go to: http://morningstar.com. From the home page select the Funds tab. From this lo-
MUTUAL FUND cation you can request information on an individual fund. In the dialog box enter the
REPORT ticker JANSX, for the Janus Fund, and enter Go. This contains the report information
on the fund. On the left-hand side of the screen are tabs that allow you to view the var-
ious components of the report. Using the components of the report answer the follow-
ing questions on the Janus Fund.

Report Component Questions
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Morningstar analysis ~ What is the Morningstar rating? What has been the fund’s
year-to-date return?

Total returns What is the 5- and 10-year return and how does that compare
with the return of the S&P?
Ratings and risk What is the beta of the fund? What is the mean and standard

deviation of returns? What is the 10-year rating on the fund?
Portfolio What two sectors weightings are the largest? What percent of
the portfolio assets are in cash?
Nuts and bolts What is the fund’s total expense ratio? Who is the current
manager of the fund and what was his/her start date? How
long has the fund been in operation?
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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 port-
folios. Finally, we review the
historical record of several port-
folios of interest to provide a
sense of the range of performance

in the past several decades.
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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 and/or demand for funds as modified by actions of the
Federal Reserve Bank.

Before we elaborate on these forces and resultant interest rates, we need to distinguish
real from nominal interest rates.

Real and Nominal Rates of Interest

Suppose exactly one year ago you deposited $1,000 in a one-year time deposit guarantee-
ing a rate of interest of 10%. You are about to collect $1,100 in cash.

Is your $100 return for real? That depends on what money can buy these days, relative
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 (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 increase in
purchasing power of about 4%. Thus we need to distinguish between a nominal interest
rate—the growth rate of your money—and a real interest rate—the growth rate of your
purchasing power. If we call R the nominal rate, r the real rate, and i the inflation rate, then
we conclude

r=R-—i
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

1+R
1+

1+r=
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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

L_R—i
1+

which shows that the approximation rule overstates the real rate by the factor 1 + i.
For example, if the interest rate on a one-year CD is 8%, and you expect inflation to be

5% over the coming year, then using the approximation formula, you expect the real rate to

08— .05
W =.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.

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.

be r = 8% — 5% = 3%. Using the exact formula, the real rate is » =

The Equilibrium Real Rate of Interest

Three basic factors—supply, demand, and government actions—determine the real inter-
est 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), economists frequently talk as if there were a single representative rate.
We can use this abstraction to gain some insights into determining the real rate of interest
if we consider the supply and demand curves for funds.

Figure 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
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.

! 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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The government and the central bank (Federal Reserve) can shift these supply and de-
mand 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
government’s borrowing demand and shifts the demand curve to the right, which causes the
equilibrium real interest rate to rise to point £'. 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 Nominal Rate of Interest

We’ve seen that the real rate of return on an asset is approximately equal to the nominal
rate minus the inflation rate. Because investors should be concerned with their real re-
turns—the increase in their purchasing power—we would expect that as the inflation rate
increases, investors will demand higher nominal rates of return on their investments. This
higher rate is necessary to maintain the expected real return offered by an 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()

This relationship has been debated and empirically investigated. The equation implies that
if real rates are reasonably stable, then increases in nominal rates ought to predict higher
inflation rates. The results are mixed; although the data do not strongly support this rela-
tionship, 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
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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 IV 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 ex-
pected 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, 1954-1999

The Fisher equation predicts a close connection between inflation and the 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 ex-
pected inflation is a significant force determining 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.

Taxes and the Real Rate of Interest

Tax liabilities are based on nominal income and the tax rate determined by 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 (¢) and a nominal interest rate (R), the after-tax
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interest rate is R(1 — ). The real after-tax rate is approximately the after-tax nominal rate
minus the inflation rate:

R1I—0D—i=@+d0—0D-i=rl—10—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 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 inflation—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.

RISK AND RISK PREMIUMS

Risk means uncertainty about future rates of return. We can quantify that uncertainty using
probability distributions.

For example, suppose you are considering investing some of your money, now all in-
vested in a bank account, in a stock market index fund. The price of a share in the fund is cur-
rently $100, and your time horizon is one 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 you expect to prevail
one year from now. Suppose your best guess is that it will be $110 per share. Then your
capital gain will be $10 and your HPR will be 14%. The definition of the holding-period
return in this context is capital gain income plus dividend income per dollar invested in the
stock at the start of the period:

_ Ending price of a share — Beginning price + Cash dividend

HPR — -
Beginning price

In our case we have

_$110 — $100 + $4
HPR = $100 = .14, 0r 14%

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 be-
tween the receipt of the payment and the end of the holding period. Recall also that the per-
cent 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, . 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) = 2 p(s)r(s) (5.1)
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State of the Ending

Economy Probability Price HPR

Boom .25 $140 44%

Normal growth .50 110 14

Recession .25 80 -16

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= 3, p(s) [r(s) ~ EO)P (52)

Therefore, in our example,
02 = .25(44 — 14)> + 5(14 — 14)? + 25(—16 — 14)*> = 450
and
o= V450 =2121%

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 devia-
tion of the rate of return does not distinguish between these two; it treats both simply as
deviations from the mean. As long as the probability distribution is more or less symmetric
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 expected index
fund return is 14%, then the risk premium on stocks is 8% per year. The difference in any par-
ticular 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 E(r) and o
for common stocks and other types of securities. Here history has insights to offer.
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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 8.1 3.34 3.12 —2.26
1928 45.02 39.29 —0.93 0.96 3.21 -1.16
1929 —50.81 —7.66 4.41 5.89 4.74 0.58
1930 —45.69 —25.90 6.22 51511 2.35 —6.40
1931 —49.17 —45.56 =B —5.81 0.96 -9.32
1932 10.95 -9.14 11.89 8.44 1.16 -10.27
1933 187.82 54.56 1.03 0.35 0.07 0.76
1934 25.13 -2.32 10.15 9.00 0.60 1.52
1935 68.44 45.67 4.98 7.01 -1.59 2.99
1936 84.47 33.55 6.52 3.77 —0.95 1.45
1937 —52.71 —36.03 0.43 1.56 0.35 2.86
1938 24.69 29.42 5.25 5.64 0.09 —2.78
1939 —0.10 —1.06 5.90 4.52 0.02 0.00
1940 —11.81 —9.65 6.54 2.03 0.00 0.71
1941 —13.08 -11.20 0.99 —0.59 0.06 9.93
1942 51.01 20.80 5.39 1.81 0.26 9.03
1943 99.79 26.54 4.87 2.78 0.35 2.96
1944 60.53 20.96 3.59 1.98 -0.07 2.30
1945 82.24 36.11 6.84 3.60 0.33 2.25
1946 -12.80 —9.26 0.15 0.69 0.37 18.13
1947 —3.09 4.88 -1.19 0.32 0.50 8.84
1948 —6.15 5.29 3.07 2.21 0.81 2.99
1949 21.56 18.24 6.03 2.22 1.10 -2.07
1950 45.48 32.68 —0.96 0.25 1.20 5.93
1951 9.41 23.47 —1.95 0.36 1.49 6.00
1952 6.36 18.91 1.93 1.63 1.66 0.75
1953 —5.68 -1.74 3.83 3.63 1.82 0.75
1954 65.13 52.55 4.88 1.73 0.86 -0.74
1955 21.84 31.44 -1.34 —-0.52 1.57 0.37
1956 3.82 6.45 -5.12 —0.90 2.46 2.99
1957 —15.03 —-11.14 9.46 7.84 3.14 2.90
1958 70.63 43.78 -3.71 -1.29 1.54 1.76
1959 17.82 12.95 —3.55 -1.26 2.95 1.73
1960 —5.16 0.19 13.78 11.98 2.66 1.36
1961 30.48 27.63 0.19 2.23 2.13 0.67
1962 —16.41 —8.79 6.81 7.38 2.72 1.33
1963 12.20 22.63 —0.49 1.79 3.12 1.64
1964 18.75 16.67 4.51 4.45 3.54 0.97
1965 37.67 12.50 -0.27 1.27 3.94 1.92
1966 —8.08 —10.25 3.70 5.14 4.77 3.46
1967 103.39 2411 -7.41 0.16 4.24 3.04
5.3 |THE HISTORICAL RECORD

Bills, Bonds, and Stocks, 1926-1999

The record of past rates of return is one possible source of information about risk premi-
ums and standard deviations. We can estimate the historical risk premium by taking an av-
erage of the past differences between the returns on an asset class and the risk-free rate.
Table 5.2 presents the annual rates of return on five asset classes for the period 1926-1999.
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Table 5.2 (Continued)
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 5.24 4.72
1969 —32.27 —8.33 —6.52 —2.10 6.59 6.20
1970 —16.54 410 12.69 13.93 6.50 5.57
1971 18.44 14.17 17.47 8.71 4.34 3.27
1972 —0.62 19.14 5.55 3.80 3.81 3.41
1973 —40.54 —14.75 1.40 2.90 6.91 8.71
1974 —29.74 —26.40 5.53 6.03 7.93 12.34
1975 69.54 37.26 8.50 6.79 5.80 6.94
1976 54.81 23.98 11.07 14.20 5.06 4.86
1977 22.02 ~7.26 0.90 1.12 5.10 6.70
1978 22.29 6.50 —4.16 0.32 7.15 9.02
1979 43.99 18.77 9.02 4.29 10.45 13.29
1980 35.34 32.48 13.17 0.83 11.57 12.52
1981 7.79 —4.98 3.61 6.09 14.95 8.92
1982 27.44 22.09 6.52 33.39 10.71 3.83
1983 34.49 22.37 —0.53 5.44 8.85 3.79
1984 —14.02 6.46 15.29 14.46 10.02 3.95
1985 28.21 32.00 32.68 23.65 7.83 3.80
1986 3.40 18.40 23.96 17.22 6.18 1.10
1987 —13.95 5.34 —2.65 1.68 5.50 4.43
1988 21.72 16.86 8.40 6.63 6.44 4.42
1989 8.37 31.34 19.49 14.82 8.32 4.65
1990 —27.08 —3.20 713 9.05 7.86 6.11
1991 50.24 30.66 18.39 16.67 5.65 3.06
1992 27.84 7.71 7.79 7.25 3.54 2.90
1993 20.30 9.87 15.48 12.02 2.97 2.75
1994 —-3.34 1.29 -7.18 —4.42 3.91 2.67
1995 33.21 37.71 31.67 18.07 5.58 2.54
1996 16.50 23.07 —0.81 3.99 5.50 3.32
1997 22.36 33.17 15.08 7.69 5.32 1.70
1998 —2.55 28.58 13.52 8.62 5.11 1.61
1999 21.26 21.04 —8.74 0.41 4.80 2.68
Average 18.81 13.11 5.36 5.19 3.82 3.17
Standard deviation 39.68 20.21 8.12 6.38 3.29 4.46
Minimum —52.71 —45.56 -8.74 —5.81 —1.59 —10.27
Maximum 187.82 54.56 32.68 33.39 14.95 18.13
Sources:

Inflation data: Bureau of Labor Statistics.

Security return data for 1926—1995: Center for Research in Security Prices.
Security return data since 1996: Returns on appropriate index portfolios:

Large stocks: S&P 500
Small stocks: Russell 2000

Long-term government bonds: Lehman Bros. long-term Treasury index

Intermediate-term government bonds: Lehman Bros. intermediate-term Treasury index

T-bills: Salomon Smith Barney 3-month U.S. T-bill index

“Large Stocks” in Table 5.2 refers to Standard & Poor’s market-value-weighted portfo-
lio of 500 U.S. common stocks with the largest market capitalization. “Small Stocks”
represents 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 cap-
italization). Since 1982, this portfolio has included smaller stocks listed on the Amex and
Nasdaq markets as well. The portfolio contains approximately 2,000 stocks with average
capitalization of $100 million.
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“Long-Term T-Bonds” are represented by a government bond with at least a 20-year
maturity and approximately current-level coupon rate.? “Intermediate-Term T-Bonds™ have
around a seven-year maturity with a current-level coupon rate.

“T-Bills” in Table 5.2 are of approximately 30-day maturity, and the one-year HPR rep-
resents 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.

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, 5.36%; and for large stocks, 13.11%. The numbers in that row imply a positive av-
erage excess return suggesting a risk premium of, for example, 1.54% per year on long-
term government bonds and 9.29% 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:

S (”t—’j)z
1 n

=

n
o=
n—1

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(7). 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 in the estimate of variance.]

Figure 5.3 gives a graphic representation of the relative variabilities of the annual HPR
for the three different asset classes. We have plotted the three time series on the same set of
axes, each in a different color. The graph shows very clearly that the annual HPR on stocks
is the most variable series. The standard deviation of large-stock returns has been 20.21%
(and that of small stocks larger still) compared to 8.12% for long-term government bonds
and 3.29% 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 74-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 20.21% would represent a very
volatile investment. For example, if stock returns are normally distributed with a standard
deviation of 20.21% and an expected rate of return of 13.11% (the historical average), in
roughly one year out of three, returns will be less than —7.10% (13.11 —20.21) or greater
than 33.32% (13.11 + 20.21).

Figure 5.4 is a graph of the normal curve with mean 13.11% and standard deviation
20.21%. The graph shows the theoretical probability of rates of return within various
ranges given these parameters.

2 The importance of the coupon rate when comparing returns is discussed in Part II1.

3 The few negative returns in this column, all dating from before World War II, reflect periods where, in the absence of T-bills, returns
on government securities with about 30-day maturity have been used. However, these securities included options to be exchanged 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 treasury bills, 1926-1999.
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Source: Prepared from data in Table 5.2.

Figure 5.4 The normal distribution.
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Figure 5.5 presents another view of the historical data, the actual frequency distribution
of returns on various asset classes over the period 1926—1999. 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. The nearby box (page 144) presents a brief overview
of the performance and risk characteristics of a wider range of assets.

Figure 5.6 presents graphs of wealth indexes for investments in various asset classes over
the period of 1926-1999. The plot for each asset class assumes you invest $1 at year-end
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Figure 5.5 Frequency distribution of annual HPRs, 1926-1999 (figures in percent).
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Figure 5.6 Wealth indexes of investments in the U.S. capital markets from 1925 to 1999
(year-end 1925=§1).
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1925 and traces the value of your investment in following years. The inflation plot demon-
strates that to achieve the purchasing power represented by $1 in year-end 1925, one would
require $9.40 at year-end 1999. One dollar continually invested in T-bills starting at year-end
1925 would have grown to $15.41 by year-end 1999, but provided only 1.64 times the orig-
inal purchasing power (15.41/9.40 = 1.64). That same dollar invested in large stocks would
have grown to $2,481.87, providing 264 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 one year, for
example, a one-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 one-year T-bill rate
estimated from historical data is not zero: This reflects variation over time in expected re-
turns rather than fluctuations of actual returns around prior expectations.

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.

Compute the average excess return on stocks (over the T-bill rate) and its standard deviation for
the years 1926-1934.

5.4 |REAL VERSUS NOMINAL RISK

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.

An example might be a bond that pays $1,000 on a date 20 years from now but nothing
in the interim. Although some people see such a zero-coupon bond as a convenient 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.

Suppose the price of the bond is $103.67, giving a nominal rate of return of 12% per
year (since 103.67 X 1.122° = 1,000). We can compute the real annualized HPR for each
inflation rate.

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 in-
flation 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.

+ A tax shelter for self-employed individuals.
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INVESTING: WHAT TO BUY WHEN?

In making broad-scale investment decisions investors may want to know how various types of investments have per-
formed during booms, recessions, high inflation and low inflation. The table shows how 10 asset categories per-
formed during representative years since World War II. But history rarely repeats itself, so historical performance is
only a rough guide to the figure.

Average Annual Return on Investment*

Investment Recession Boom High Inflation Low Inflation
Bonds (long-term government) 17% 4% —1% 8%
Commodity index 1 -6 15 -5
Diamonds (1-carat investment grade) —4 8 79 15
Gold' (bullion) -8 -9 105 19
Private home 4 6 6 5
Real estate* (commercial) 9 13 18 6
Silver (bullion) 3 -6 94 4
Stocks (blue chip) 14 7 -3 21
Stocks (small growth-company) 17 14 7 12
Treasury bills (3-month) 6 5 7 3

*In most cases, figures are computed as follows: Recession—average of performance during calendar years 1946, 1975, and 1982; boom—
average of 1951, 1965, and 1984; high inflation—average of 1947, 1974, and 1980; low inflation—average of 1955, 1961, and 1986.

fGold figures are based only on data since 1971 and may be less reliable than others.
*Commercial real estate figures are based only on data since 1978 and may be less reliable than others.

Sources: Commerce Dept.; Commodity Research Bureau; DeBeers Inc.; Diamond Registry; Dow Jones & Co.; Dun & Bradstreet; Handy &
Harman; Ibbotson Associates; Charles Kroll (Diversified Investor’s Forecast); Merrill Lynch; National Council of Real Estate Investment Fiduciaries;
Frank B. Russell Co.; Shearson Lehman Bros.; T. Rowe Price New Horizons Fund.

Source: Modified from The Wall Street Journal, November 13, 1987. Reprinted by permission of The Wall Street Journal, © 1987 Dow Jones &
Company, Inc. All Rights Reserved Worldwide.

Table 5.3
Purchasing Power Number of Dollars .
of $1,000 20 Years Required 20 Years Purchasing Power )

’ Assumed Annual from Now to Buy of $1,000 to Be Annualized
from Now and Rate of Inflation What $1 Buys Today Received in 20 Years Real HPR
20-Year Real
Annualized 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

Purchasing price of bond is $103.67.

Nominal 20-year annualized HPR is 12% per year.
Purchasing power = $1,000/(1 + inflation rate)?.

Real HPR, r, is computed from the following relationship:

_1+R_ . _112

i IR

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.
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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 as-
set from the perspective of its future purchasing power, you can see that an asset that is
riskless 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?

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 prof-
itability 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.

5. Assets with guaranteed nominal interest rates are risky in real terms because the future
inflation rate is uncertain.

nominal interest rate risk-free rate excess return
real interest rate risk premium risk aversion

Returns on various equity indexes can be located on the following sites.

http://www.bloomberg.com/markets/wei.html
http://app.marketwatch.com/intl/default.asp
http://www.quote.com/quotecom/markets/snapshot.asp

Current rates on U.S. and international government bonds can be located on this site:

http://www.bloomberg.com/markets/rates.html

The sites listed below are pages from the bond market association. General information
on a variety of bonds and strategies can be accessed on line at no charge. Current infor-
mation on rates is also available on the investinginbonds.com site.

http://www.bondmarkets.com
http://www.investinginbonds.com

31In 1997 the Treasury began issuing inflation-indexed bonds called TIPS (for Treasury Inflation Protected Securities) which offer
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.
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WEBSITES The sites listed below contain current and historical information on a variety of interest
rates. Historical data can be downloaded in spreadsheet format and is available through
the Federal Reserve Economic Database (FRED)

http://www.stls.frb.org/
http://www.stls.frb.org/docs/publications/mt/mt.pdf

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 one-year savings deposit at a bank offering an interest rate of 7.5%.

¢. A 20-year U.S. Treasury bond offering a yield to maturity of 9% per year.

What role does your forecast of future interest rates play in your decisions?

2. Use Figure 5.1 in the text to analyze the effect of the following on the level of real in-
terest rates:

a. Businesses become more pessimistic about future demand for their products and de-
cide 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.

3. You are considering the choice between investing $50,000 in a conventional one-year
bank CD offering an interest rate of 7% and a one-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%, can we infer that the market’s expected 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 one-year HPR on a 30-year U.S. Treasury
bond with an 8% coupon if it is currently selling at par and the probability distribution
of its yield to maturity a year from now is as follows:
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State of the Economy Probability YTM
Boom .20 11.0%
Normal growth .50 8.0
Recession .30 7.0

10

.

For simplicity, assume the entire 8% coupon is paid at the end of the year rather than
every six months.

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 interest
rate is 6%?

. 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, 1970-1999. 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?

. 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.

. Suppose that the inflation rate is expected to be 3% in the near future. Using the his-

torical 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?

An economy is making a rapid recovery from steep recession, and businesses foresee
a need for large amounts of capital investment. Why would this development affect real
interest rates?

. Given $100,000 to invest, what is the expected risk premium in dollars of investing 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
a. $13,000.
b. $15,000.
¢. $18,000.
d. $20,000.

. Based on the scenarios below, what is the expected return for a portfolio with the fol-

lowing return profile?

Market Condition
Bear Normal Bull
Probability 2 3 5
Rate of return —25% 10% 24%
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a. 4%.
b. 10%.
c. 20%.
d. 25%.

Use the following expectations on Stocks X and Y to answer questions 13 through 15
(round to the nearest percent).

Bear Market Normal Market Bull Market
Probability 0.2 0.5 0.3
Stock X —20% 18% 50%
Stock Y —15% 20% 10%

13. What are the expected returns for Stocks X and Y?

Stock X Stock Y
a. 18% 5%
b. 18% 12%
C. 20% 1%
d. 20% 10%

14. What are the standard deviations of returns on Stocks X and Y?

Stock X Stock Y
a. 15% 26%
b. 20% 4%
C. 24% 13%
d. 28% 8%

15. Assume that of your $10,000 portfolio, you invest $9,000 in Stock X and $1,000 in
Stock Y. What is the expected return on your portfolio?
a. 18%.
b. 19%.
c. 20%.
d. 23%.

16. Probabilities for three states of the economy, and probabilities for the returns on a par-
ticular stock in each state are shown in the table below.

Probability of
Stock Performance
Probability of Stock in Given
State of 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
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The probability that the economy will be neutral and the stock will experience poor
performance is

a. .06.
b. .15.
c. .50.
d. .80.

@ 17. An analyst estimates that a stock has the following probabilities of return depending on

the state of the economy:

State of Economy Probability Return
Good A 15%
Normal .6 13
Poor 3 7

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 definitions of
call and put options in Chapter 2.

18. You are faced with the probability distribution of the HPR on the stock market index
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 one 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?

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 one-year
CD and simultaneously buying a call option on the stock market index fund with an ex-
ercise price of $110 and a maturity of one year. What is the probability distribution of
your dollar return at the end of the year?

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, account-
ing for compound interest?

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)2 =1.0609

The effective annual rate (Rggr), that is, the annual rate at which your funds have grown, is
just this number minus 1.0.

Repr =1.0609 — 1 =.0609 = 6.09% per year
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Table 5A.1 .
Effective Annual Compounding Frequency n Rerr (%)
Rates for APR Annually 1 6.00000
of 6% Semiannually 2 6.09000
Quarterly 4 6.13636
Monthly 12 6.16778
Weekly 52 6.17998
Daily 365 6.18313

The general formula for the effective annual rate is

= (14 228)

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 eAPR,
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, Rgpr = .0618365, or
6.18365% per year.

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 an-
nual compounding and then using continuous compounding. Assume the nominal interest
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

Real rate = 1 + Inflation rate
L_U+R) R
1+ 1+

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

" = effel = R
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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
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interest due for the exact time it has been in the account. These days, online computing for
deposits is common, so one expects the frequency of compounding to grow until the use of
continuous or at least daily compounding becomes the norm.

SOLUTIONS l.a 1 +R={+nrn{A +1i)=(1.03)(1.08) = 1.1124

TO CONCEPT R =11.24%

CHECKS b. 1+ R=(1.03)(1.10) = 1.133

R =13.3%

2. The mean excess return for the period 1926-1934 is 4.5% (below the historical av-
erage), and the standard deviation (dividing by n — 1) is 30.79% (above the histori-
cal average). These results reflect the severe downturn of the great crash and the
unusually 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.

RIS IONMEH  The text describes the relationship between interest rates and inflation in section 5.1. The
INFLATION AND Federal Reserve Bank of St. Louis has several sources of information available on inter-
RATES est 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 and answer the follow-
ing questions.

http://www.stls.frb.org/docs/publications/mt/mt.pdf

. What is the most current level of 3-month and 30-year Treasury yields?
. Have nominal interest rates increased, decreased or remained the same over the last
three months?
3. Have real interest rates increased, decreased or remained the same over the last two
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?
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The investment process consists of two broad tasks. One task is security and mar-
ket analysis, by which we assess the risk and expected-return attributes of the en-
tire 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 invest-
ments with this latter task, called portfolio theory. We return to the security analy-
sis task in later chapters. This chapter introduces three themes in portfolio theory,
all centering on risk. The first is the ba-
sic 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 in-
vestments. The second theme allows us
to quantify investors’ personal trade-
offs between portfolio risk and ex-
pected return. To do this we introduce
the utility function, which assumes that
investors can assign a welfare or “util-
ity” score to any investment portfolio

depending on its risk and return. Fi-

nally, 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 as-
sess 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. Appendix A to this chapter describes the theory and prac-
tice of measuring portfolio risk by the variance or standard deviation of returns.

We discuss other potentially relevant characteristics of the probability distribution



‘ Bodie-Kane-Marcus: 11. Portfolio Theory 6. Risk and Risk Aversion © The McGraw-Hill
Investments, Fifth Edition Companies, 2001

CHAPTER 6 Risk and Risk Aversion 155

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 Simple Prospects

The presence of risk means that more than one outcome is possible. A simple 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 con-
cepts using simple prospects. !

Take as an example initial wealth, W, of $100,000, and assume two possible results.
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=4
W, = $80,000
Suppose an investor is offered an investment portfolio with a payoff in one year de-
scribed by 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:

o’ = p[W, = EW)I> + (1 = p) [W, — EW)]’
.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 alternative portfolios.

! 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 one-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 1 —p=4 profit = —$20,000

$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.

CONCEPT What is the risk premium of the risky portfolio in terms of rate of return rather than dollars?
CHECK I

QUESTION 1

Risk, Speculation, and Gambling

One definition of speculation is “‘the assumption of considerable business risk in obtaining
commensurate gain.” Although this definition is fine linguistically, it is useless without first
specifying what is meant by “commensurate 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
two possible outcomes, and if neither party anticipates a loss, it must be that they assign
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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 het-
erogeneous 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 information
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 het-
erogeneous 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: Ei-
ther 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.

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 exchange 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 engaging in speculation
or gambling?

Risk Aversion and Utility Values

We have discussed risk with simple prospects and how risk premiums bear 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 speak-
ing, a risk-averse investor “penalizes” the expected rate of return of a risky portfolio by a
certain percentage (or penalizes the expected 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 believe 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 o the following utility score:

U = E(r) — .005Ac? 6.1)

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.
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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
losing money, possibly preventing you from meeting im-
portant 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 these days investors aren't taking the idea of risk as
seriously as they should, and they are overexposing
themselves to stocks.

“The market has been so good for years that investors
no longer believe there’s risk in investing,” says Gary
Schatsky, a financial adviser in New York.

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 af-
ford 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 quantifiable.

To that end, many financial advisers, brokerage firms
and mutual-fund companies have created risk quizzes to
help people determine whether they are conservative,
moderate or aggressive investors. Some firms that offer
such quizzes include Merrill Lynch, T. Rowe Price Asso-
ciates Inc., Baltimore, Zurich Group Inc.’s Scudder Kem-
per Investments Inc., New York, and Vanguard Group in
Malvern, Pa.

Typically, risk questionnaires include seven to 10
questions about a person’s investing experience, financial
security and tendency to make risky or conservative
choices.

The benefit of the questionnaires is that they are an
objective resource people can use to get at least a rough
idea of their risk tolerance. “It’s impossible for someone
to assess their risk tolerance alone,” says Mr. Bernstein.
“I may say I 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 tol-
erance. “They are not precise,” says Ron Meier, a certi-
fied public accountant.

The second step, many experts agree, is to ask your-
self 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 tem-
porarily,” says Mr. Schatsky. 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.

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 above box discusses some techniques that financial advisers 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
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2A.

2B

2C.

What would you do if the goal were five years
away?

a. Sell

b. Do nothing

c. Buy more

. What would you do if the goal were 15 years

away?

a. Sell

b. Do nothing
c. Buy more

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 signifi-
cantly during the year, but have the potential
for impressive gains over five or 10 years

Companies, 2001

5. 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. 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

7. 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

(@) answers X 1=____  points

(b) answers X2 =____ points

(¢) answers — X3=___  points
YOUR SCORE ____ points

If youscored... 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.

convenient benchmark for evaluating portfolios. For example, recall the earlier investment
problem, choosing between a portfolio with an expected return of 22% and a standard de-
viation 0 = 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 project 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 mod-
erate risk-aversion parameter, equation 6.1 shows the risky portfolio’s utility value as 22 —
(.005 X 3 X 34%) = 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
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utility level of the portfolio would be 10.44%, higher than the risk-free rate, leading her to
accept the prospect.

CONCEPT
CHECK I

QUESTION 3

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?

Figure 6.1
The trade-off
between risk
and return of
a potential
investment
portfolio.

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
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.

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
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attractive 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.

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(rp)
and
O,= 0y

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 in-
vestor 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. In-
vestors will be equally attracted to portfolios with high risk and high expected returns com-
pared 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.

<— |ndifference
curve
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Table 6.1 Expected Return, E| Standard Deviati Utility = E(F) — .005A¢2
Utility Values of xpected Return, E(r) andard Deviation, o ility = E(r) — . o
Possible Portfolios 10% 20.0% 10 — .005 X 4 X 400 =2
for Investor with 15 255 15— 005X 4 X 650 =2
i‘ikf"ers“’“' 20 30.0 20— .005 X 4 X 900 =2

- 25 33.9 25 — .005 X 4 X 1,150 =2

Note that each portfolio offers identical utility, because the high-return portfolios also have
high risk.

CONCEPT a. How will the indifference curve of a less risk-averse investor compare to the indifference
CHECK = curve drawn in Figure 6.2?
QUESTION 4 b. Draw both indifference curves passing through point P.

6.2 |PORTFOLIO RISK

Asset Risk versus Portfolio Risk

Investor portfolios are composed of diverse types of assets. In addition to direct invest-
ment in financial markets, investors 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
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 in-
surance policies insure houses. When the lotion firm does poorly (bad weather), the “in-
surance” 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 portfolio
risk and return characteristics.
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A Review of Portfolio Mathematics

Consider the problem of Humanex, a nonprofit organization deriving most 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 considerable losses.
‘We can describe the fortunes of Best Candy stock using the following scenario 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 r(s) the return in sce-
nario s, we may write the expected return, E(7), 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(rge) = (.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= EPr(s)[r(s) — E(n)? (6.3)
Therefore, in our example
Oheq = 5(25 — 10.5)? + .3(10 — 10.5)> + .2(=25 — 10.5)* = 357.25

The standard deviation of Best’s return, which is the square root of the variance, is
V35725 = 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.

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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Humanex’s portfolio proportions in each asset are .5, and the portfolio’s expected rate
of return is

SE(rgey) T Srpins
(5 X 10.5) + (5 X5 =775%

E(rHumanex) =

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 devi-
ation 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,

O humanex = -30pey = .5 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,
Humanex’s trustees hire Sally, a recent MBA, as a consultant. Researching the sugar
and candy industry, Sally discovers, not surprisingly, that during years of sugar shortage,
SugarKane, a big Hawaiian sugar company, reaps unusual profits and its stock price soars.
A scenario analysis of SugarKane’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 SugarKane’s stock is 6%, and its standard deviation is
14.73%. Thus SugarKane is almost as volatile as Best, yet its expected return is only a
notch better than the T-bill rate. This cursory analysis makes SugarKane appear to be an un-
attractive investment. For Humanex, however, the stock holds great promise.

SugarKane 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 SugarKane. The
rate of return for each scenario is the simple average of the rates on Best and SugarKane
because 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%
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The expected rate of return on Humanex’s hedged portfolio is 8.25% with a standard devi-
ation of 4.83%.
Sally now summarizes the reward and risk of the three alternatives:

Portfolio Expected Return Standard Deviation
All in Best Candy 10.50% 18.90%

Half in T-bills 7.75 9.45

Half in SugarKane 8.25 4.83

The numbers speak for themselves. The hedge portfolio with SugarKane 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 SugarKane’s large standard deviation of return, it is a hedge (risk reducer) for in-
vestors holding Best stock.

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.

Suppose the stock market offers an expected rate of return of 20%, with a standard deviation
of 15%. Gold has an expected rate of return of 6%, with 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 SugarKane.

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)][rKane - E(rKane)]

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(rBesl’ rKane) = Zpr(s)[rBest(s) - E(rBest)][rKane(s) - E(rKane)] (64)

In this example, with E(rg.) = 10.5% and E(rg,,.) = 6%, and with returns in each scenario
summarized in the next table, we compute the covariance by applying equation 6.4. The co-
variance between the two stocks is
CoV(Fgese> Tkane) = -3(25 — 10.5)(1 — 6)
+.3(10 — 10.5)(=5 — 6) + .2(—25 — 10.5)(35 — 6)
= —240.5

The negative covariance confirms the hedging quality of SugarKane stock relative to Best
Candy. SugarKane’s returns move inversely with Best’s.
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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
SugarKane 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’ rSuHarKane]
O-BestO-SugarKane

_ —2405
T 189X 1473 86

p(Best, SugarKane) =

This large negative correlation (close to — 1) confirms the strong tendency of Best and Sug-
arKane 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.

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 o7 is
given by

o2 = wia? + wio3 + 2w w,Cov(ry, 15)

In this example, with equal weights in Best and SugarKane, w, = w, = .5, and with
Opest = 18.9%, gane= 14.73%, and Cov(rgey, I'kane) = —240.5, we find that

02 = (.57 X18.9%) + (.52 X 14.73%) + [2 X .5 X .5 X (—240.5)] = 23.3

so that op= V23.3 = 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.
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Suppose that the distribution of SugarKane stock were as follows:

. What would be its correlation with Best?
b. Is SugarKane stock a useful hedge asset now?
c. Calculate the portfolio rate of return in each scenario and the standard deviation of the portfo-

. Are the two methods of computing portfolio standard deviations consistent?

Bullish Bearish
Stock Market Stock Market Sugar Crisis
7% —5% 20%

lio from the scenario returns. Then evaluate op using rule 5.

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 in-
vestment.

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

by a risk-averse investor.

. Investors’ preferences toward the expected return and volatility of a portfolio may be ex-

pressed 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.

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 port-
folio.

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.

risk premium risk lover expected return
risk averse mean-variance (M-V) variance
utility criterion standard deviation
certainty equivalent indifference curve covariance

rate hedging correlation
risk neutral diversification coefficient

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 (@). What
will be the expected rate of return on the portfolio?
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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 relationship
between the required risk premium on a portfolio and the price at which the portfo-
lio will sell?

. Consider a portfolio that offers an expected rate of return of 12% and a standard devi-

ation 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?

. 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 expected re-
turn—standard deviation points so derived.)

. 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?

. Draw an indifference curve for a risk-neutral investor providing utility level 5%.
. 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
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
Based on the utility formula above, which investment would you select if you were risk
averse with A = 47
a. 1.
b. 2.
c. 3.
d. 4.

. Based on the utility formula above, which investment would you select if you were risk

neutral?

a. 1.
b. 2.
c. 3.
d. 4.

. The variable (A) in the utility formula represents the:

a. investor’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.
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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 return
and that the S&P 500 standard deviation has been about 20% per year. Assume these val-
ues 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 |/Vin«:lex
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?
Reconsider the Best and SugarKane stock market hedging example in the text, but as-

sume for questions 13 to 15 that the probability distribution of the rate of return on Sug-
arKane 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 SugarKane, what are its expected re-
turn and standard deviation? Calculate the standard deviation from the portfolio returns
in each scenario.

14. What is the covariance between Best and SugarKane?

15. Calculate the portfolio standard deviation using rule 5 and show that the result is con-
sistent with your answer to question 13.

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
asset. 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 available 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.
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3. For the A = 4 investor the utility of the risky portfolio is
U= 20— (.005 X 4 X202 =12
while the utility of bills is
U=17—(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—(.005X8xX20%=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.

E@

More risk
averse

Less risk
averse

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 SugarKane, the scenario analysis looks as follows:

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
SugarKane 7 -5 20
T-bills 5 5 5
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SOLUTIONS The expected return and standard deviation of SugarKane is now

TO CONCEPT E(rsugukand) = (5 X 7) + .3(=5) + (2 X 20) = 6
CHECKS

Osugarkane = [3(7 — 6)* + .3(=5 — 6)* + .2(20 — 6)*]'2 = 8.72
The covariance between the returns of Best and SugarKane is

Cov(SugarKane, 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(SugarKane, Best)

p(SugarKane, Best) =
O-SugarKaneo-Best

_ -90.5
T 872X 18.90 =

The correlation is negative, but less than before (—.55 instead of —.86) so we ex-
pect that SugarKane will now be a less powerful hedge than before. Investing
50% in SugarKane and 50% in Best will result in a portfolio probability distribu-
tion of

Probability 5 3 2
Portfolio return 16 2.5 2.5

resulting in a mean and standard deviation of
E(Fedged portrolio) = (-5 X 16) + (.3 X 2.5) + .2(—2.5) = 8.25
O Hedged portfolio = [-3(16 — 8.25)* + .3(2.5 — 8.25)* + .2(-2.5 - 8.25)*]'2 = 7.94

b. It 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 = (.52 X 025eq) T (52 X 0%gme) T [2 X .5 X .5 X Cov(SugarKane, Best)]
= (.52 X 18.9%) + (52 X 8.72%) + [2 X .5 X .5 X (-90.5)] = 63.06

z
-4
g
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=
7))
)
Z
>

which implies that o = 7.94%, precisely the same result that we obtained by an-
alyzing the scenarios directly.

APPENDIX A: A DEFENSE OF MEAN-VARIANCE ANALYSIS

Describing Probability Distributions

The axiom of risk aversion needs little defense. So far, however, our treatment of risk has
been limiting in that it took the variance (or, equivalently, the standard deviation) of port-
folio returns as an adequate risk measure. In situations in which variance alone is not ade-
quate to measure risk this assumption is potentially restrictive. Here we provide some
justification for mean-variance analysis.




=
iz
2
=
@)
<
O
o=
=
=
=
=
=
15
=
S

172

Bodie-Kane-Marcus:
Investments, Fifth Edition

11. Portfolio Theory 6. Risk and Risk Aversion © The McGraw-Hill
Companies, 2001

PART IT  Portfolio Theory

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

E(r)= éPr(s)r(s)

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
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 to-
tal 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
answer would be, “The expected deviation from the expected value is _.”” Unfortu-
nately, 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

iPr(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:

02 =3 Pr(s)lr(s) — E(IP

Note that the unit of measurement of the variance is “percent squared.” To return to our orig-
inal units, we compute the standard deviation as the square root of the variance, which is
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Figure 6A.1 Skewed probability distributions for rates of return on a portfolio.

A B
Pr () Pr ()
Ta s
E(ra) E(rg)

measured in percentage terms, as is the expected value. The variance is also called the sec-
ond central moment around the mean, with the expected return itself being the first moment.

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
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

M, = 21 Pr(s)[r(s) — E(D]’

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 skewness.
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 relevant
characteristic, although it is not as important as the magnitude of the standard deviation.

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 (M5, M, etc.) represent measures of
asymmetry. Positive numbers are associated with positive skewness and hence are desirable.

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) — byo? + bM; — byM, + bsMs — . . .

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
Analysis in Terms of Means, Variances, and Higher Moments™ proves that in many im-
portant circumstances:

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. Un-
der the conditions of this proof mean and variance are equally important, and we can over-
look 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 distrib-
ution 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% one-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.

CONCEPT
CHECK I

QUESTION A.1

How does the simultaneous popularity of both lotteries and insurance policies confirm the notion
that individuals prefer positive to negative skewness of portfolio returns?

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).



@ ‘ Bodie-Kane-Marcus: 11. Portfolio Theory 6. Risk and Risk Aversion © The McGraw-Hill
Investments, Fifth Edition Companies, 2001

CHAPTER 6 Risk and Risk Aversion 175

Table 6A.1 Frequency Distribution of Rates of Return from a One-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 centile —14.4 —39.2 8.1 4.6 17.4 16.7 22.7 22.6
20th centile =4 6.3 16.3 16.1 22.2 22.3 25.3 25.3
50th centile 19.6 28.2 26.4 28.2 27.8 28.2 28.1 28.2
70th centile 38.7 49.7 33.8 35.7 31.6 32.9 30.0 30.0
95th centile 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 (Ms) 255.4 0.0 88.7 0.0 445 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).

Normal and Lognormal Distributions

Modern portfolio theory, for the most part, assumes that asset returns are normally distrib-
uted. This is a convenient assumption because the normal distribution can be described
completely by its mean and variance, consistent with mean-variance analysis. The argu-
ment has been that even if individual asset 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 one-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 one-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
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Figure 6A.2 The lognormal distribution for three values of o.

Pr (X)

1.2

0.8

0.4

T 0=140%

Source: J. Atchison and J. A. C. Brown, The Lognormal Distribution (New York: Cambridge University Press, 1976).

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.

An alternative assumption is that the continuously compounded annual rate of return is
normally distributed. If we call this rate r and we call the effective annual rate r,, then r, = "
— 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 as-
sumption the distribution of r, will be lognormal. This distribution is depicted in Figure 6A.2.

Call r,(¢) the effective rate over an investment period of length 7. 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 7¢ 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 ¢ = .16), then the variance of the holding-period
return for one month, for example, is for all practical purposes

o2 .16

2 - == =
o*(monthly) = 5 = = 0133
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and the monthly standard deviation is V.0133 = .1155.

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 one-day distribution has a standard deviation (based on
250 trading days per year) of

o(day) = o(year) V' 1/250 = % =.0101 = 1.01% per day

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
one day out of three, the Dow Jones will move by more than 1% either way. Thus a move
of 50 points would hardly be an unusual event.

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 consistent with the behavior of the sample’s max-
imum rates of return?

1. 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 one month), the normal distribution is a good approximation for the lognormal.

1. The Smartstock investment consulting group prepared the following scenario analysis
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 proba-
bility distribution of Klink stock positively skewed?

SOLUTIONS
TO CONCEPT
CHECKS

A.1. 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 extreme losses and express great en-
thusiasm 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 distribu-
tions 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 confirmed by the
samples of Table 6A.1 for both the sample maximum and minimum annual rate.

APPENDIX B:

RISK AVERSION, EXPECTED UTILITY,
AND THE ST. PETERSBURG PARADOX

We digress here 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 mathematicians,
spent the years 1725 through 1733 in St. Petersburg, where he analyzed the following 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 n, 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 4 and the corresponding payoff

is 2° = $1. The probability of one tail and then heads (n = 1) is Y2 X 14 with payoff

2! = $2, the probability of two tails and then heads (n = 2) is 2 X Y2 X 1, and so forth.
The following table illustrates the probabilities and payoffs for various outcomes:

Tails Probability Payoff = $R(n) Probability x Payoff
0 12 $1 $1/2
1 Ya $2 $1/2
2 8 $4 $1/2
3 Y16 $8 $1/2
n (1/2)n+1 $2n $1/2

The expected payoff is therefore

ER) = iio Pr(m)Rn) =12+ 12+ =00
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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 function In(R) where In is the natural logarithm function. If this
function measures utility values of wealth, the subjective utility value of the game is indeed
finite, equal to .693.5 The certain wealth level necessary to yield this utility value is $2.00,
because In(2.00) = .693. Hence the certainty equivalent value of the risky payoff is $2.00,
which is the maximum amount that this investor will pay to play the game.

Von Neumann and Morgenstern adapted this approach to investment theory in a com-
plete axiomatic system in 1946. Avoiding unnecessary technical detail, we restrict our-
selves here to an intuitive exposition of the rationale for risk aversion.

Imagine two individuals who are identical twins, except that one of them is less fortu-
nate than the other. Peter has only $1,000 to his name while Paul has a net worth of
$200,000. How many hours of work would each twin be willing to offer to earn one extra
dollar? It is likely that Peter (the poor twin) has more essential uses for the extra money
than does Paul. Therefore, Peter will offer more hours. In other words, Peter derives a
greater personal welfare or assigns a greater “utility” value to the 1,001st dollar than Paul
does to the 200,001st. Figure 6B.1 depicts graphically the relationship between the wealth
and the utility value of wealth that is consistent with this notion of decreasing marginal
utility.

Individuals have different rates of decrease in their marginal utility of wealth. What is
constant is the principle that the per-dollar increment to utility decreases with wealth.
Functions that exhibit the property of decreasing per-unit value as the number of units
grows are called concave. A simple example is the log function, familiar from high school
mathematics. Of course, a log function will not fit all investors, but it is consistent with the
risk aversion that we assume for all investors.

Now consider the following simple prospect:

$150,000
p="

$100,000

1—-p=0
$80,000

4 This utility is similar in spirit to the one that assigns a satisfaction level to portfolios with given risk and return attributes. How-
ever, the utility function here refers not to investors’ satisfaction with alternative portfolio choices but only to the subjective wel-
fare they derive from different levels of wealth.

3 If we substitute the “utility” value, In(R), for the dollar payoff, R, to obtain an expected utility value of the game (rather than ex-
pected dollar value), we have, calling V(R) the expected utility,

x

V(R) = i Pr(n) In[R(n)] = 3, (1) In(2") = .693
n=0

n=0
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uw)

This is a fair game in that the expected profit is zero. Suppose, however, that the curve in
Figure 6B.1 represents the investor’s utility value of wealth, assuming a log utility func-
tion. Figure 6B.2 shows this curve with numerical values marked.

Figure 6B.2 shows that the loss in utility from losing $50,000 exceeds the gain from
winning $50,000. Consider the gain first. With probability p = .5, wealth goes from
$100,000 to $150,000. Using the log utility function, utility goes from In(100,000) = 11.51
to In(150,000) = 11.92, the distance G on the graph. This gainis G = 11.92 — 11.51 = 41.
In expected utility terms, then, the gain is pG = .5 X .41 = .21.

Now consider the possibility of coming up on the short end of the prospect. In that case,
wealth goes from $100,000 to $50,000. The loss in utility, the distance L on the graph, is L
= In(100,000) — In(50,000) = 11.51 — 10.82 = .69. Thus the loss in expected utility terms
is (1 — p)L = .5 X .69 = .35, which exceeds the gain in expected utility from the possi-
bility of winning the game.

We compute the expected utility from the risky prospect:

E[UW)] = pUW)) + (1 — p)UW,)
= 15 1n(50,000) + ' In(150,000) = 11.37

If the prospect is rejected, the utility value of the (sure) $100,000 is In(100,000) = 11.51,
greater than that of the fair game (11.37). Hence the risk-averse investor will reject the fair
game.

Using a specific investor utility function (such as the log utility function) allows us to
compute the certainty equivalent value of the risky prospect to a given investor. This is the
amount that, if received with certainty, she would consider equally attractive as the risky
prospect.

If log utility describes the investor’s preferences toward wealth outcomes, then Figure
6B.2 can also tell us what is, for her, the dollar value of the prospect. We ask, “What sure
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uWw)

U (150,000) = 11.92

U (100,000) = 11.51
E[UW)=11.37

U (50,000) = 10.82

W, (50,000) Wge E(W) = 100,000 W, = 150,000

level of wealth has a utility value of 11.37 (which equals the expected utility from the
prospect)?” A horizontal line drawn at the level 11.37 intersects the utility curve at the level
of wealth Wg. This means that

In(Weg) = 11.37
which implies that
Weg = €% = $86,681.87

Wk is therefore the certainty equivalent of the prospect. The distance Y in Figure 6B.2 is
the penalty, or the downward adjustment, to the expected profit that is attributable to the
risk of the prospect.

Y = E(W) - W¢g = $100,000 — $86,681.87 = $13,318.13

This investor views $86,681.87 for certain as being equal in utility value as $100,000 at
risk. Therefore, she would be indifferent between the two.

Suppose the utility function is U(W) = Vw.

a. What is the utility level at wealth levels $50,000 and $150,000?

What is expected utility if p still equals .5?

What is the certainty equivalent of the risky prospect?

Does this utility function also display risk aversion?

Does this utility function display more or less risk aversion than the log utility function?

NS

Does revealed behavior of investors demonstrate risk aversion? Looking at prices and
past rates of return in financial markets, we can answer with a resounding “yes.” With re-
markable consistency, riskier bonds are sold at lower prices than are safer ones with other-
wise similar characteristics. Riskier stocks also have provided higher average rates of
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return over long periods of time than less risky assets such as T-bills. For example, over the
1926 to 1999 period, the average rate of return on the S&P 500 portfolio exceeded the
T-bill return by about 9% per year.

It is abundantly clear from financial data that the average, or representative, investor ex-
hibits substantial risk aversion. For readers who recognize that financial assets are priced
to compensate for risk by providing a risk premium and at the same time feel the urge for
some gambling, we have a constructive recommendation: Direct your gambling impulse to
investment in financial markets. As Von Neumann once said, “The stock market is a casino
with the odds in your favor.” A small risk-seeking investment may provide all the excite-
ment you want with a positive expected return to boot!

1. Suppose that your wealth is $250,000. You buy a $200,000 house and invest the re-
mainder in a risk-free asset paying an annual interest rate of 6%. There is a probability
of .001 that your house will burn to the ground and its value will be reduced to zero.
With a log utility of end-of-year wealth, how much would you be willing to pay for in-
surance (at the beginning of the year)? (Assume that if the house does not burn down,
its end-of-year value still will be $200,000.)

2. If the cost of insuring your house is $1 per $1,000 of value, what will be the certainty
equivalent of your end-of-year wealth if you insure your house at:
a. ' its value.
b. Its full value.
c. 1% times its value.

SOLUTIONS
TO CONCEPT
CHECKS

B.l. a. UW)= VW
U(50,000) = V50,000 = 223.61
U(150,000) = 387.30
b. E(U) = (.5 X 223.61) + (.5 X 387.30) = 305.45
c. We must find W that has utility level 305.45. Therefore
V Weg = 305.45
Wee = 305.45% = $93,301

d. Yes. The certainty equivalent of the risky venture is less than the expected out-
come of $100,000.

e. The certainty equivalent of the risky venture to this investor is greater than it
was for the log utility investor considered in the text. Hence this utility func-
tion displays less risk aversion.
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C HAPTER S E V E N

CAPITAL ALLOCATION
BETWEEN THE RISKY ASSET
AND THE RISK-FREE ASSET

Portfolio managers seek to achieve the best possible trade-off between risk and re-
turn. A top-down analysis of their strategies starts with the broadest choices con-
cerning the makeup of the portfolio. For example, the capital allocation decision
is the choice of the proportion of the overall portfolio to place in safe but low-
return money market securities
versus risky but higher-return
securities like stocks. The choice
of the fraction of funds appor-
tioned to risky investments is the
first part of the investor’s asset
allocation decision, which de-
scribes the distribution of risky
investments across broad asset
classes—stocks, bonds, real es-
tate, foreign assets, and so on.
Finally, the security selection
decision describes the choice of
which particular securities to hold
within each asset class. The top-

down analysis of portfolio con-

struction has much to recommend

it. Most institutional investors follow a top-down approach. Capital allocation and
asset allocation decisions will be made at a high organizational level, with the
choice of the specific securities to hold within each asset class delegated to partic-
ular portfolio managers. Individual investors typically follow a less-structured ap-
proach to money management, but they also typically give priority to broader

allocation issues. For example, an individual’s first decision is usually how much
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of his or her wealth must be left in a safe bank or money market account. This chap-
ter treats the broadest part of the asset allocation decision, capital allocation between
risk-free assets versus the risky portion of the portfolio. We will take the composi-
tion of the risky portfolio as given and refer to it as “the” risky asset. In Chapter 8
we will examine how the composition of the risky portfolio may best be determined.
For now, however, we start our “top-down journey” by asking how an investor de-
cides how much to invest in the risky versus the risk-free asset. This capital alloca-
tion problem may be solved in two stages. First we determine the risk—return
trade-off encountered when choosing between the risky and risk-free assets. Then we
show how risk aversion determines the optimal mix of the two assets. This analysis
leads us to examine so-called passive strategies, which call for allocation of the port-

folio between a (risk-free) money market fund and an index fund of common stocks.

CAPITAL ALLOCATION ACROSS RISKY AND RISK-FREE
PORTFOLIOS

History shows us that long-term bonds have been riskier investments than investments in
Treasury bills, and that stock investments have been riskier still. On the other hand, the
riskier investments have offered higher average returns. Investors, of course, do not make
all-or-nothing choices from these investment classes. They can and do construct their port-
folios using securities from all asset classes. Some of the portfolio may be in risk-free Trea-
sury bills, some in high-risk stocks.

The most straightforward way to control the risk of the portfolio is through the fraction
of the portfolio invested in Treasury bills and other safe money market securities versus
risky assets. This capital allocation decision is an example of an asset allocation choice—
a choice among broad investment classes, rather than among the specific securities within
each asset class. Most investment professionals consider asset allocation the most impor-
tant part of portfolio construction. Consider this statement by John Bogle, made when he
was chairman of the Vanguard Group of Investment Companies:

The most fundamental decision of investing is the allocation of your assets: How much should
you own in stock? How much should you own in bonds? How much should you own in cash re-
serves? . . . That decision [has been shown to account] for an astonishing 94% of the differences
in total returns achieved by institutionally managed pension funds . . . There is no reason to be-
lieve that the same relationship does not also hold true for individual investors.!

Therefore, we start our discussion of the risk—return trade-off available to investors by ex-
amining the most basic asset allocation choice: the choice of how much of the portfolio to
place in risk-free money market securities versus other risky asset classes.

We will denote the investor’s portfolio of risky assets as P and the risk-free asset as F. We
will assume for the sake of illustration that the risky component of the investor’s overall
portfolio is comprised of two mutual funds, one invested in stocks and the other invested in

! John C. Bogle, Bogle on Mutual Funds (Burr Ridge, IL: Irwin Professional Publishing, 1994), p. 235
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long-term bonds. For now, we take the composition of the risky portfolio as given and focus
only on the allocation between it and risk-free securities. In the next chapter, we turn to as-
set allocation and security selection across risky assets.

When we shift wealth from the risky portfolio to the risk-free asset, we do not change
the relative proportions of the various risky assets within the risky portfolio. Rather, we re-
duce the relative weight of the risky portfolio as a whole in favor of risk-free assets.

For example, assume that the total market value of an initial portfolio is $300,000, of
which $90,000 is invested in the Ready Asset money market fund, a risk-free asset for prac-
tical purposes. The remaining $210,000 is invested in risky securities—$113,400 in equi-
ties (E) and $96,600 in long-term bonds (B). The equities and long bond holdings comprise
“the” risky portfolio, 54% in E and 46% in B:

113,400
E: w, = =.54
210,000
96,600
B wa=510.000 ~ 40

The weight of the risky portfolio, P, in the complete portfolio, including risk-free and
risky investments, is denoted by y:

210,000 _
Y 7300,000 .7 (risky assets)
90,000 .
T Y= 300,000 > (risk-free assets)

The weights of each stock in the complete portfolio are as follows:

$113,400 _

E: $300.000 378
) $96,600
B: $300.000 322
Risky portfolio =.700

The risky portfolio is 70% of the complete portfolio.

Suppose that the owner of this portfolio wishes to decrease risk by reducing the allo-
cation to the risky portfolio from y = .7 to y = .56. The risky portfolio would then total
only .56 X $300,000 = $168,000, requiring the sale of $42,000 of the original $210,000
of risky holdings, with the proceeds used to purchase more shares in Ready Asset (the
money market fund). Total holdings in the risk-free asset will increase to $300,000 X
(1 — .56) = $132,000, or the original holdings plus the new contribution to the money
market fund:

$90,000 + $42,000 = $132,000

The key point, however, is that we leave the proportions of each asset in the risky port-
folio unchanged. Because the weights of £ and B in the risky portfolio are .54 and .46,
respectively, we sell .54 X $42,000 = $22,680 of E and .46 X $42,000 = $19,320 of B.
After the sale, the proportions of each asset in the risky portfolio are in fact unchanged:

113,400 — 22,680

E Wi=310000 = 42,000
5 _ 9660019320 _

"27510,000 — 42,000
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Rather than thinking of our risky holdings as E and B stock separately, we may view our
holdings as if they were in a single fund that holds equities and bonds in fixed proportions.
In this sense we may treat the risky fund as a single risky asset, that asset being a particu-
lar bundle of securities. As we shift in and out of safe assets, we simply alter our holdings
of that bundle of securities commensurately.

Given this simplification, we can now turn to the desirability of reducing risk by chang-
ing the risky/risk-free asset mix, that is, reducing risk by decreasing the proportion y. As
long as we do not alter the weights of each security within the risky portfolio, the proba-
bility distribution of the rate of return on the risky portfolio remains unchanged by the as-
set reallocation. What will change is the probability distribution of the rate of return on the
complete portfolio that consists of the risky asset and the risk-free asset.

CONCEPT
CHECK I

QUESTION 1

What will be the dollar value of your position in equities (E), and its proportion in your overall
portfolio, if you decide to hold 50% of your investment budget in Ready Asset?

7.2 |THE RISK-FREE ASSET

By virtue of its power to tax and control the money supply, only the government can issue
default-free bonds. Even the default-free guarantee by itself is not sufficient to make the
bonds risk-free in real terms. The only risk-free asset in real terms would be a perfectly
price-indexed bond. Moreover, a default-free perfectly indexed bond offers a guaranteed
real rate to an investor only if the maturity of the bond is identical to the investor’s desired
holding period. Even indexed bonds are subject to interest rate risk, because real interest
rates change unpredictably through time. When future real rates are uncertain, so is the fu-
ture price of indexed bonds.

Nevertheless, it is common practice to view Treasury bills as “the” risk-free asset.
Their short-term nature makes their values insensitive to interest rate fluctuations. Indeed,
an investor can lock in a short-term nominal return by buying a bill and holding it to matu-
rity. Moreover, inflation uncertainty over the course of a few weeks, or even months, is
negligible compared with the uncertainty of stock market returns.

In practice, most investors use a broader range of money market instruments as a risk-
free asset. All the money market instruments are virtually free of interest rate risk because
of their short maturities and are fairly safe in terms of default or credit risk.

Most money market funds hold, for the most part, three types of securities—Treasury
bills, bank certificates of deposit (CDs), and commercial paper (CP)—differing slightly in
their default risk. The yields to maturity on CDs and CP for identical maturity, for exam-
ple, are always somewhat higher than those of T-bills. The pattern of this yield spread for
90-day CDs is shown in Figure 7.1.

Money market funds have changed their relative holdings of these securities over time
but, by and large, T-bills make up only about 15% of their portfolios. Nevertheless, the risk
of such blue-chip short-term investments as CDs and CP is minuscule compared with that of
most other assets such as long-term corporate bonds, common stocks, or real estate. Hence
we treat money market funds as the most easily accessible risk-free asset for most investors.

7.3 |PORTFOLIOS OF ONE RISKY ASSET AND ONE

RISK-FREE ASSET

In this section we examine the risk—return combinations available to investors. This is the
“technological” part of asset allocation; it deals only with the opportunities available to in-
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Spread between three-month CD and T-bill rates.
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vestors given the features of the broad asset markets in which they can invest. In the next
section we address the “personal” part of the problem—the specific individual’s choice of
the best risk-return combination from the set of feasible combinations.

Suppose the investor has already decided on the composition of the risky portfolio. Now
the concern is with the proportion of the investment budget, y, to be allocated to the risky
portfolio, P. The remaining proportion, 1 — y, is to be invested in the risk-free asset, F.

Denote the risky rate of return by rp and denote the expected rate of return on P by E(rp)
and its standard deviation by op. The rate of return on the risk-free asset is denoted as r In
the numerical example we assume that E(rp) = 15%, op = 22%, and that the risk-free rate
is r;= 7%. Thus the risk premium on the risky asset is E(rp) — r,= 8%.

With a proportion, y, in the risky portfolio, and 1 — y in the risk-free asset, the rate of re-
turn on the complete portfolio, denoted C, is r- where

re=yrpt+ (1= )’)"f
Taking the expectation of this portfolio’s rate of return,

E(r¢) = yE(rp) + (1 — y)ry (7.1)
rp+ YIE(r) — rd =7+ y(15 = 7)

This result is easily interpreted. The base rate of return for any portfolio is the risk-free
rate. In addition, the portfolio is expected to earn a risk premium that depends on the risk
premium of the risky portfolio, E(rp) — r; and the investor’s position in the risky asset, y.
Investors are assumed to be risk averse and thus unwilling to take on a risky position with-
out a positive risk premium.

As we noted in Chapter 6, when we combine a risky asset and a risk-free asset in a port-
folio, the standard deviation of the resulting complete portfolio is the standard deviation of
the risky asset multiplied by the weight of the risky asset in that portfolio. Because the stan-
dard deviation of the risky portfolio is ap = 22%),

o = yop =22y (7.2)
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Figure 7.2 The investment opportunity set with a risky asset and a risk-free asset in the expected
return—standard deviation plane.

E(rp) = 15%

rr=7%

E(r)

CAL = Capital
allocation
line

E(n) —ry = 8%

\S = 8/22

Op = 22%

which makes sense because the standard deviation of the portfolio is proportional to both
the standard deviation of the risky asset and the proportion invested in it. In sum, the rate
of return of the complete portfolio will have expected value E(r¢) = rp+ y[E(rp) — 1] =7
+ 8y and standard deviation o = 22y.

The next step is to plot the portfolio characteristics (given the choice for y) in the ex-
pected return—standard deviation plane. This is done in Figure 7.2. The risk-free asset, F, ap-
pears on the vertical axis because its standard deviation is zero. The risky asset, P, is plotted
with a standard deviation, o = 22%, and expected return of 15%. If an investor chooses to
invest solely in the risky asset, then y = 1.0, and the complete portfolio is P. If the chosen
position is y = 0, then 1 — y = 1.0, and the complete portfolio is the risk-free portfolio F.

What about the more interesting midrange portfolios where y lies between zero and 1?
These portfolios will graph on the straight line connecting points F and P. The slope of that
line is simply [E(rp) — r/d/op (or rise/run), in this case, 8/22.

The conclusion is straightforward. Increasing the fraction of the overall portfolio in-
vested in the risky asset increases expected return according to equation 7.1 at a rate of 8%.
It also increases portfolio standard deviation according to equation 7.2 at the rate of 22%.
The extra return per extra risk is thus 8/22 = .36.

To derive the exact equation for the straight line between F and P, we rearrange equa-
tion 7.2 to find that y = o+/ap, and we substitute for y in equation 7.1 to describe the ex-
pected return—standard deviation trade-off:

E(re) = ry+ YIE(rp) — ”f]
=1+ G ECp) = 1) (7.3)
8

=7+ZO‘C
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Thus the expected return of the complete portfolio as a function of its standard deviation is
a straight line, with intercept r,and slope as follows:

_EGp -1y 8

S op 22

Figure 7.2 graphs the investment opportunity set, which is the set of feasible expected
return and standard deviation pairs of all portfolios resulting from different values of y. The
graph is a straight line originating at r,and going through the point labeled P.

This straight line is called the capital allocation line (CAL). It depicts all the risk—
return combinations available to investors. The slope of the CAL, denoted S, equals the
increase in the expected return of the complete portfolio per unit of additional standard
deviation—in other words, incremental return per incremental risk. For this reason, the
slope also is called the reward-to-variability ratio.

A portfolio equally divided between the risky asset and the risk-free asset, that is, where
y = .5, will have an expected rate of return of E(ro) =7 + .5 X 8 = 11%, implying a risk
premium of 4%, and a standard deviation of o = .5 X 22 = 11%. It will plot on the line
FP midway between F and P. The reward-to-variability ratio is § = 4/11 = .36, precisely
the same as that of portfolio P, 8/22.

Can the reward-to-variability ratio, S = [E(r¢) — r7/o¢, of any combination of the risky asset and
the risk-free asset be different from the ratio for the risky asset taken alone, [E(rp) — 1/)/o, which
in this case is .36?

What about points on the CAL to the right of portfolio P? If investors can borrow at the
(risk-free) rate of r; = 7%, they can construct portfolios that may be plotted on the CAL to
the right of P.

Suppose the investment budget is $300,000 and our investor borrows an additional
$120,000, investing the total available funds in the risky asset. This is a leveraged position
in the risky asset; it is financed in part by borrowing. In that case

_ 420,000 — 14
Y 7300,000
and 1 —y =1 — 1.4 = — 4, reflecting a short position in the risk-free asset, which is a bor-

rowing position. Rather than lending at a 7% interest rate, the investor borrows at 7%. The
distribution of the portfolio rate of return still exhibits the same reward-to-variability ratio:

E(re) = 7% + (1.4 X 8%) = 18.2%
oo = 14 X 22% = 30.8%

B - 182-7

C o. 308

S

As one might expect, the leveraged portfolio has a higher standard deviation than does an
unleveraged position in the risky asset.

Of course, nongovernment investors cannot borrow at the risk-free rate. The risk of
a borrower’s default causes lenders to demand higher interest rates on loans. Therefore,
the nongovernment investor’s borrowing cost will exceed the lending rate of r; = 7%.
Suppose the borrowing rate is 7# = 9%. Then in the borrowing range, the reward-to-
variability ratio, the slope of the CAL, will be [E(r) — rf]/op, = 6/22 = .27. The CAL
will therefore be “kinked” at point P, as shown in Figure 7.3. To the left of P the investor
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Figure 7.3 The opportunity set with differential borrowing and lending rates.

E()

Elrs) = 15%

rf=9%

rf=7%

is lending at 7%, and the slope of the CAL is .36. To the right of P, where y > 1, the
investor is borrowing at 9% to finance extra investments in the risky asset, and the slope
is .27.

In practice, borrowing to invest in the risky portfolio is easy and straightforward if you
have a margin account with a broker. All you have to do is tell your broker that you want to
buy “on margin.” Margin purchases may not exceed 50% of the purchase value. Therefore,
if your net worth in the account is $300,000, the broker is allowed to lend you up to
$300,000 to purchase additional stock.? You would then have $600,000 on the asset side of
your account and $300,000 on the liability side, resulting in y = 2.0.

CONCEPT Suppose that there is a shift upward in the expected rate of return on the risky asset, from 15% to
CHECK I 17%. If all other parameters remain unchanged, what will be the slope of the CAL for y = 1 and
QUESTION 3 [NSSE

7.4 |RISK TOLERANCE AND ASSET ALLOCATION

We have shown how to develop the CAL, the graph of all feasible risk—return combinations

available from different asset allocation choices. The investor confronting the CAL now
must choose one optimal portfolio, C, from the set of feasible choices. This choice entails
a trade-off between risk and return. Individual investor differences in risk aversion imply
that, given an identical opportunity set (that is, a risk-free rate and a reward-to-variability

2 Margin purchases require the investor to maintain the securities in a margin account with the broker. If the value of the securi-
ties declines below a “maintenance margin,” a “margin call” is sent out, requiring a deposit to bring the net worth of the account
up to the appropriate level. If the margin call is not met, regulations mandate that some or all of the securities be sold by the bro-
ker and the proceeds used to reestablish the required margin. See Chapter 3, Section 3.6, for further discussion.
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(1) (2) (3 (4)
y E(re) Oc u

0 7 0 7.00
0.1 7.8 2.2 7.70
0.2 8.6 4.4 8.21
0.3 9.4 6.6 8.53
0.4 10.2 8.8 8.65
0.5 11.0 11.0 8.58
0.6 11.8 13.2 8.32
0.7 12.6 15.4 7.86
0.8 13.4 17.6 7.20
0.9 14.2 19.8 6.36
1.0 15.0 22.0 5.32

ratio), different investors will choose different positions in the risky asset. In particular, the
more risk-averse investors will choose to hold less of the risky asset and more of the risk-
free asset.

In Chapter 6 we showed that the utility that an investor derives from a portfolio with a
given expected return and standard deviation can be described by the following utility
function:

U = E(r) — .005Ac? (7.4)

where A is the coefficient of risk aversion and 0.005 is a scale factor. We interpret this ex-
pression to say that the utility from a portfolio increases as the expected rate of return in-
creases, and it decreases when the variance increases. The relative magnitude of these
changes is governed by the coefficient of risk aversion, A. For risk-neutral investors, A = 0.
Higher levels of risk aversion are reflected in larger values for A.

An investor who faces a risk-free rate, r;, and a risky portfolio with expected return
E(rp) and standard deviation o, will find that, for any choice of y, the expected return of the
complete portfolio is given by equation 7.1:

E(re) = ry+ YIE(rp) — 7l
From equation 7.2, the variance of the overall portfolio is
o = Yo}

The investor attempts to maximize utility, U, by choosing the best allocation to the risky
asset, y. To illustrate, we use a spreadsheet program to determine the effect of y on the util-
ity of an investor with A = 4. We input y in column (1) and use the spreadsheet in Table 7.1
to compute E(r.), o, and U, using equations 7.1-7.4.

Figure 7.4 is a plot of the utility function from Table 7.1. The graph shows that utility is
highest at y = .41. When y is less than .41, investors are willing to assume more risk to in-
crease expected return. But at higher levels of y, risk is higher, and additional allocations to
the risky asset are undesirable—beyond this point, further increases in risk dominate the
increase in expected return and reduce utility.

To solve the utility maximization problem more generally, we write the problem as
follows:

Max U = E(r¢) — .005Acz = 1y + y[E(rp) — 1] — .005A4y°03



Bodie-Kane-Marcus:
Investments, Fifth Edition

192

Figure 7.4
Utility as a
function of
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Students of calculus will remember that the maximization problem is solved by setting the
derivative of this expression to zero. Doing so and solving for y yields the optimal position
for risk-averse investors in the risky asset, y*, as follows:?
* = M (7.5)
.01Ao3

This solution shows that the optimal position in the risky asset is, as one would expect,
inversely proportional to the level of risk aversion and the level of risk (as measured by the
variance) and directly proportional to the risk premium offered by the risky asset.

Going back to our numerical example [r; = 7%, E(rp) = 15%, and op = 22%], the op-
timal solution for an investor with a coefficient of risk aversion A = 4 is

15-7

= = =
Y= oixaxae M

In other words, this particular investor will invest 41% of the investment budget in the
risky asset and 59% in the risk-free asset. As we saw in Figure 7.4, this is the value of y for
which utility is maximized.

With 41% invested in the risky portfolio, the rate of return of the complete portfolio will
have an expected return and standard deviation as follows:

E(ro) =7 + [41 X (15 — 7)] = 10.28%
oe= 41 X 22 =9.02%

The risk premium of the complete portfolio is E(r¢) — r, = 3.28%, which is obtained by
taking on a portfolio with a standard deviation of 9.02%. Notice that 3.28/9.02 = .36,
which is the reward-to-variability ratio assumed for this problem.

Another graphical way of presenting this decision problem is to use indifference curve
analysis. Recall from Chapter 6 that the indifference curve is a graph in the expected re-
turn—standard deviation plane of all points that result in a given level of utility. The curve
displays the investor’s required trade-off between expected return and standard deviation.

3 The derivative with respect to y equals E(rp) — ry — .01yA 2. Setting this expression equal to zero and solving for y yields equa-
tion 7.5.
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A=2 A=14

o Uu=5 Uu=9 U=5 Uu=9

0 5.000 9.000 5.000 9.000

5) 5.250 9.250 5.500 9.500
10 6.000 10.000 7.000 11.000
15 7.250 11.250 9.500 13.500
20 9.000 13.000 13.000 17.000
25 11.250 15.250 17.500 21.500
30 14.000 18.000 23.000 27.000
35 17.250 21.250 29.500 33.500
40 21.000 25.000 37.000 41.000
45 25.250 29.250 45.500 49.500
50 30.000 34.000 55.000 59.000

To illustrate how to build an indifference curve, consider an investor with risk aversion
A = 4 who currently holds all her wealth in a risk-free portfolio yielding r,= 5%. Because
the variance of such a portfolio is zero, equation 7.4 tells us that its utility value is U = 5.
Now we find the expected return the investor would require to maintain the same level of
utility when holding a risky portfolio, say with o = 1%. We use equation 7.4 to find how
much E(r) must increase to compensate for the higher value of o

U= E(r)— .005 XA X g
5=E(r)—.005 X4 X 12
This implies that the necessary expected return increases to
required E(r) = 5 + .005 X A X o2 (7.6)
=5+4.005 X4 X 12 = 5.02%.

We can repeat this calculation for many other levels of ¢, each time finding the value of
E(r) necessary to maintain U = 5. This process will yield all combinations of expected re-
turn and volatility with utility level of 5; plotting these combinations gives us the indiffer-
ence curve.

We can readily generate an investor’s indifference curves using a spreadsheet. Table 7.2
contains risk—return combinations with utility values of 5% and 9% for two investors, one
with A = 2 and the other with A = 4. For example, column (2) uses equation 7.6 to calcu-
late the expected return that must be paired with the standard deviation in column (1) for
an investor with A = 2 to derive a utility value of U = 5. Column 3 repeats the calculations
for a higher utility value, U = 9. The plot of these expected return—standard deviation
combinations appears in Figure 7.5 as the two curves labeled A = 2.

Because the utility value of a risk-free portfolio is simply the expected rate of return of
that portfolio, the intercept of each indifference curve in Figure 7.5 (at which o = 0) is
called the certainty equivalent of the portfolios on that curve and in fact is the utility value
of that curve. In this context, “utility” and “certainty equivalent” are interchangeable terms.
Notice that the intercepts of the indifference curves are at 5% and 9%, exactly the level of
utility corresponding to the two curves.

Given the choice, any investor would prefer a portfolio on the higher indifference curve,
the one with a higher certainty equivalent (utility). Portfolios on higher indifference curves
offer higher expected return for any given level of risk. For example, both indifference
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Figure 7.5
Indifference
curves for U =5
and U = 9 with

A=2andA =4.
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curves for the A = 2 investor have the same shape, but for any level of volatility, a portfo-
lio on the curve with utility of 9% offers an expected return 4% greater than the corre-
sponding portfolio on the lower curve, for which U = 5%.

Columns (4) and (5) of Table 7.2 repeat this analysis for a more risk-averse investor, one
with A = 4. The resulting pair of indifference curves in Figure 7.5 demonstrates that the
more risk-averse investor has steeper indifference curves than the less risk-averse investor.
Steeper curves mean that the investor requires a greater increase in expected return to com-
pensate for an increase in portfolio risk.

Higher indifference curves correspond to higher levels of utility. The investor thus at-
tempts to find the complete portfolio on the highest possible indifference curve. When we
superimpose plots of indifference curves on the investment opportunity set represented by
the capital allocation line as in Figure 7.6, we can identify the highest possible indifference
curve that touches the CAL. That indifference curve is tangent to the CAL, and the tan-
gency point corresponds to the standard deviation and expected return of the optimal com-
plete portfolio.

To illustrate, Table 7.3 provides calculations for four indifference curves (with utility
levels of 7, 7.8, 8.653, and 9.4) for an investor with A = 4. Columns (2)—(5) use equation
7.6 to calculate the expected return that must be paired with the standard deviation in col-
umn (1) to provide the utility value corresponding to each curve. Column (6) uses equation
7.3 to calculate E(r.) on the CAL for the standard deviation o in column (1):

E(re) = rp+ [E(rp) — 1] g—i =7+[15 - 7135

Figure 7.6 graphs the four indifference curves and the CAL. The graph reveals that the
indifference curve with U = 8.653 is tangent to the CAL; the tangency point corresponds
to the complete portfolio that maximizes utility. The tangency point occurs at o = 9.02%
and E(r) = 10.28%, the risk/return parameters of the optimal complete portfolio with y*
= (0.41. These values match our algebraic solution using equation 7.5.
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Table 7.3
Expected Returns [y u=7 Uu=1728 U = 8.653 U=9.4 CAL
on Four 0 7.00 7.80 8.65 9.40 7.00
Indifference 2 7.08 7.88 8.73 9.48 7.73
Curves and the 4 7.32 8.12 8.97 9.72 8.45
CAL 6 7.72 8.52 9.37 10.12 9.18
8 8.28 9.08 9.93 10.68 9.91
9.02 8.63 9.43 10.28 11.03 10.28
10 9.00 9.80 10.65 11.40 10.64
12 9.88 10.68 11.53 12.28 11.36
14 10.92 11.72 12.57 13.32 12.09
18 13.48 14.28 15.13 15.88 8155
22 16.68 17.48 18.33 19.08 15.00
26 20.52 21.32 2217 22.92 16.45
30 25.00 25.80 26.65 27.40 17.91
Figure 7.6
Finding the )

optimal complete
portfolio using
indifference

curves.

A
1
1
1
1
1
1
1
1
1
1

o, = 9.02 G, = 22

The choice for y*, the fraction of overall investment funds to place in the risky portfo-
lio versus the safer but lower-expected-return risk-free asset, is in large part a matter of risk
aversion. The box on the next page provides additional perspective on the problem, char-
acterizing it neatly as a trade-off between making money, but still sleeping soundly.

a. If an investor’s coefficient of risk aversion is A = 3, how does the optimal asset mix change?
CONCEPT What are the new E(r¢) and o?

CHECK I b. Suppose that the borrowing rate, r_,‘f = 9%, is greater than the lending rate, r; = 7%. Show
QUESTION 4 graphically how the optimal portfolio choice of some investors will be affected by the higher
borrowing rate. Which investors will not be affected by the borrowing rate?
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THE RIGHT MIX: MAKE MONEY BUT SLEEP SOUNDLY

Plunged into doubt?

Amid the recent market turmoil, maybe you are won-
dering whether you really have the right mix of invest-
ments. Here are a few thoughts to keep in mind:

Taking Stock

If you are a bond investor who is petrified of stocks,
the wild price swings of the past few weeks have proba-
bly confirmed all of your worst suspicions. But the truth
is, adding stocks to your bond portfolio could bolster
your returns, without boosting your portfolio’s overall
gyrations.

How can that be? While stocks and bonds often move
up and down in tandem, this isn’t always the case, and
sometimes stocks rise when bonds are tumbling.

Indeed, Chicago researchers Ibbotson Associates fig-
ure a portfolio that’s 100% in longer-term government
bonds has the same risk profile as a mix that includes
83% in longer-term government bonds and 17% in the
blue-chip stocks that constitute Standard & Poor’s 500
stock index.

The bottom line? Everybody should own some stocks.
Even cowards.

Padding the Mattress
On the other hand, maybe you're a committed stock mar-
ket investor, but you would like to add a calming influ-
ence to your portfolio. What's your best bet?

When investors look to mellow their stock portfolios,
they usually turn to bonds. Indeed, the traditional bal-
anced portfolio, which typically includes 60% stocks and

40% bonds, remains a firm favorite with many invest-
ment experts.

A balanced portfolio isn’t a bad bet. But if you want to
calm your stock portfolio, T would skip bonds and in-
stead add cash investments such as Treasury bills and
money market funds. Ibbotson calculates that, over the
past 25 years, a mix of 75% stocks and 25% Treasury bills
would have performed about as well as a mix of 60%
stocks and 40% longer-term government bonds, and with
a similar level of portfolio price gyrations.

Moreover, the stock-cash mix offers more certainty,
because you know that even if your stocks fall in value,
your cash never will. By contrast, both the stocks and
bonds in a balanced portfolio can get hammered at the
same time.

Patience Has Its Rewards, Sometimes

Stocks are capable of generating miserable short-run re-
sults. During the past 50 years, the worst five-calendar-
year stretch for stocks left investors with an annualized
loss of 2.4%.

But while any investment can disappoint in the short
run, stocks do at least sparkle over the long haul. As a
long-term investor, your goal is to fend off the dual
threats of inflation and taxes and make your money
grow. And on that score, stocks are supreme.

According to Ibbotson Associates, over the past 50
years, stocks gained 5.5% a year after inflation and an as-
sumed 28% tax rate. By contrast, longer-term govern-
ment bonds waddled along at just 0.8% a year and
Treasury bills returned a mere 0.3%.

Source: Jonathan Clements, “The Right Mix: Fine-Tuning a Portfolio to Make Money and Still Sleep Soundly,” The Wall Street Journal, July
23, 1996. Reprinted by permission of The Wall Street Journal, © 1996 Dow Jones & Company, Inc. All Rights Reserved Worldwide.

7.5 |PASSIVE STRATEGIES: THE CAPITAL MARKET LINE

The CAL is derived with the risk-free and “the” risky portfolio, P. Determination of the as-
sets to include in risky portfolio P may result from a passive or an active strategy. A pas-
sive strategy describes a portfolio decision that avoids any direct or indirect security
analysis.* At first blush, a passive strategy would appear to be naive. As will become ap-
parent, however, forces of supply and demand in large capital markets may make such a
strategy a reasonable choice for many investors.

In Chapter 5, we presented a compilation of the history of rates of return on different as-
set classes. The data are available at many universities from the University of Chicago’s
Center for Research in Security Prices (CRSP). This database contains rates of return on
several asset classes, including 30-day T-bills, long-term T-bonds, long-term corporate

4 By “indirect security analysis” we mean the delegation of that responsibility to an intermediary such as a professional money
manager.
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Table 7.4 ; ;
Average Rates of Risk Premium
Return and . & Common.

Common Stocks One-Month Bills Stocks over Bills

Standard i ———— E—— -
Deviations for Mean S.D. Mean S.D. Mean S.D.
Common Stocks
and One-Month 1926-1942 7.2 29.6 1.0 1.7 6.2 29.9
Bills, and the Risk 1943-1960 17.4 18.0 1.4 1.0 16.0 18.3
Premium over 1961-1979 8.6 17.0 5.2 2.0 &3 17.7
Bills of Common 1980-1999 18.6 13.1 7.0 3.0 11.6 13.8
Stock 1926-1999 138.1 20.2 3.8 8.3 9.3 20.6

bonds, and common stocks. The CRSP tapes provide a monthly rate of return series for the
period 1926 to the present and, for common stocks, a daily rate of return series from 1963
to the present. We can use these data to examine various passive strategies.

A natural candidate for a passively held risky asset would be a well-diversified portfo-
lio of common stocks. We have already said that a passive strategy requires that we devote
no resources to acquiring information on any individual stock or group of stocks, so we
must follow a “neutral” diversification strategy. One way is to select a diversified portfolio
of stocks that mirrors the value of the corporate sector of the U.S. economy. This results in
a portfolio in which, for example, the proportion invested in GM stock will be the ratio of
GM’s total market value to the market value of all listed stocks.

The most popular value-weighted index of U.S. stocks is the Standard & Poor’s com-
posite index of the 500 largest capitalization corporations (S&P 500).% Table 7.4 shows the
historical record of this portfolio.

The last pair of columns shows the average risk premium over T-bills and the standard
deviation of the common stock portfolio. The risk premium of 9.3% and standard deviation
of 20.6% over the entire period are similar to the figures we assumed for the risky portfolio
we used as an example in Section 7.4.

We call the capital allocation line provided by one-month T-bills and a broad index of
common stocks the capital market line (CML). A passive strategy generates an invest-
ment opportunity set that is represented by the CML.

How reasonable is it for an investor to pursue a passive strategy? Of course, we cannot
answer such a question without comparing the strategy to the costs and benefits accruing
to an active portfolio strategy. Some thoughts are relevant at this point, however.

First, the alternative active strategy is not free. Whether you choose to invest the time and
cost to acquire the information needed to generate an optimal active portfolio of risky assets,
or whether you delegate the task to a professional who will charge a fee, constitution of an
active portfolio is more expensive than a passive one. The passive portfolio requires only
small commissions on purchases of T-bills (or zero commissions if you purchase bills di-
rectly from the government) and management fees to a mutual fund company that offers a
market index fund to the public. Vanguard, for example, operates the Index 500 Portfolio
that mimics the S&P 500 index. It purchases shares of the firms constituting the S&P 500 in
proportion to the market values of the outstanding equity of each firm, and therefore essen-
tially replicates the S&P 500 index. The fund thus duplicates the performance of this market
index. It has one of the lowest operating expenses (as a percentage of assets) of all mutual
stock funds precisely because it requires minimal managerial effort.

3 Before March 1957 it consisted of 90 of the largest stocks.
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CRITICISMS OF INDEXING DON'T HOLD UP

Amid the stock market’s recent travails, critics are once
again taking aim at index funds. But like the firing squad
that stands in a circle, they aren’t making a whole lot
of sense.

Indexing, of course, has never been popular in some
quarters. Performance-hungry investors loathe the idea of
buying index funds and abandoning all chance of beating
the market averages. Meanwhile, most Wall Street firms
would love indexing to fall from favor because there isn’t
much money to be made running index funds.

But the latest barrage of nonsense also reflects today’s
peculiar stock market. Here is a look at four recent com-
plaints about index funds:

They’re undiversified. Critics charge that the most
popular index funds, those that track the Standard &
Poor’s 500-stock index, are too focused on a small num-
ber of stocks and a single sector, technology.

S&P 500 funds currently have 25.3% of their money
in their 10-largest stockholdings and 31.1% of assets in
technology companies. This narrow focus made S&P 500
funds especially vulnerable during this year’s market
swoon.

But the same complaint could be leveled at actively
managed funds. According to Chicago researchers Morn-
ingstar Inc., diversified U.S. stock funds have an average
36.2% invested in their 10-largest stocks, with 29.1% in
technology. . . .

They’re top-heavy. Critics also charge that S&P 500
funds represent a big bet on big-company stocks. True
enough. I have often argued that most folks would be
better off indexing the Wilshire 5000, which includes
most regularly traded U.S. stocks, including both large
and small companies.

But let’s not get carried away. The S&P 500 isn't that
narrowly focused. After all, it represents some 77.2% of
U.S. stock-market value.

Whether you index the S&P 500 or the Wilshire 5000,
what you are getting is a fund that pretty much mirrors
the U.S. market. If you think index funds are undiversi-
fied and top-heavy, there can only be one reason: The
market is undiversified and top heavy. . . .

They’re chasing performance. In recent years, the
stock market’s return has been driven by a relatively
small number of sizzling performers. As these hot stocks
climbed in value, index funds became more heavily in-
vested in these companies, while lightening up on lack-
luster performers.

That, complain critics, is the equivalent of buying
high and selling low. A devastating criticism? Hardly.
This is what all investors do. When Home Depot’s stock
climbs 5%, investors collectively end up with 5% more
money riding on Home Depot’s shares. . . .

You can do better. Sure, there is always a chance you
will get lucky and beat the market. But don’t count on it.

As a group, investors in U.S. stocks can’t outperform
the market because, collectively, they are the market. In
fact, once you figure in investment costs, active investors
are destined to lag behind Wilshire 5000-index funds, be-
cause these active investors incur far higher investment
costs.

But this isn’t just a matter of logic. The proof is also in
the numbers. Over the past decade, only 28% of U.S.
stock funds managed to beat the Wilshire 5000, accord-
ing to Vanguard.

The problem is, the long-term argument for indexing
gets forgotten in the rush to embrace the latest, hottest
funds. An indexing strategy will beat most funds in most
years. But in any given year, there will always be some
funds that do better than the index. These winners gar-
ner heaps of publicity, which whets investors’ appetites
and encourages them to try their luck at beating the
market. . . .

Source: Jonathan Clements, “Criticisms of Indexing Don’t Hold Up,” The Wall Street Journal, April 25, 2000. Reprinted by permission of The
Wall Street Journal, © 2000 Dow Jones & Company, Inc. All Rights Reserved Worldwide.

A second reason to pursue a passive strategy is the free-rider benefit. If there are many ac-

tive, knowledgeable investors who quickly bid up prices of undervalued assets and force
down prices of overvalued assets (by selling), we have to conclude that at any time most as-
sets will be fairly priced. Therefore, a well-diversified portfolio of common stock will be a
reasonably fair buy, and the passive strategy may not be inferior to that of the average active
investor. (We will elaborate this argument and provide a more comprehensive analysis of the
relative success of passive strategies in later chapters.) The above box points out that passive
index funds have actually outperformed actively managed funds in the past decade.

To summarize, a passive strategy involves investment in two passive portfolios: virtu-
ally risk-free short-term T-bills (or, alternatively, a money market fund) and a fund of com-
mon stocks that mimics a broad market index. The capital allocation line representing such
a strategy is called the capital market line. Historically, based on 1926 to 1999 data, the
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passive risky portfolio offered an average risk premium of 9.3% and a standard deviation
of 20.6%, resulting in a reward-to-variability ratio of .45.

Passive investors allocate their investment budgets among instruments according to
their degree of risk aversion. We can use our analysis to deduce a typical investor’s risk-
aversion parameter. From Table 1.2 in Chapter 1, we estimate that approximately 74% of
net worth is invested in a broad array of risky assets.® We assume this portfolio has the
same reward-risk characteristics as the S&P 500, that is, a risk premium of 9.3% and stan-
dard deviation of 20.6% as documented in Table 7.4. Substituting these values in equation
7.5, we obtain

% _ E(" M) — I
YT 01 X Aoy,
_ 9.3 _
S Oixax206
which implies a coefficient of risk aversion of
A 93 3.0

T 01 X 74 X 20.6°

Of course, this calculation is highly speculative. We have assumed without basis that the
average investor holds the naive view that historical average rates of return and standard de-
viations are the best estimates of expected rates of return and risk, looking to the future. To
the extent that the average investor takes advantage of contemporary information in addi-
tion to simple historical data, our estimate of A = 3.0 would be an unjustified inference.
Nevertheless, a broad range of studies, taking into account the full range of available assets,
places the degree of risk aversion for the representative investor in the range of 2.0 to 4.0.”

Suppose that expectations about the S&P 500 index and the T-bill rate are the same as they were
in 1999, but you find that today a greater proportion is invested in T-bills than in 1999. What can
you conclude about the change in risk tolerance over the years since 1999?

1. Shifting funds from the risky portfolio to the risk-free asset is the simplest way to reduce
risk. Other methods involve diversification of the risky portfolio and hedging. We take
up these methods in later chapters.

2. T-bills provide a perfectly risk-free asset in nominal terms only. Nevertheless, the stan-
dard deviation of real rates on short-term T-bills is small compared to that of other as-
sets such as long-term bonds and common stocks, so for the purpose of our analysis we
consider T-bills as the risk-free asset. Money market funds hold, in addition to T-bills,
short-term relatively safe obligations such as CP and CDs. These entail some default
risk, but again, the additional risk is small relative to most other risky assets. For con-
venience, we often refer to money market funds as risk-free assets.

3. An investor’s risky portfolio (the risky asset) can be characterized by its reward-to-
variability ratio, S = [E(rp) — ;ff]/(rp. This ratio is also the slope of the CAL, the line that,
when graphed, goes from the risk-free asset through the risky asset. All combinations of
the risky asset and the risk-free asset lie on this line. Other things equal, an investor

©We include in the risky portfolio tangible assets, half of pension reserves, corporate and noncorporate equity, mutual fund shares,
and personal trusts. This portfolio sums to $36,473 billion, which is 74% of household net worth.

7 See, for example, I. Friend and M. Blume, “The Demand for Risky Assets,” American Economic Review 64 (1974), or S. J.
Grossman and R. J. Shiller, “The Determinants of the Variability of Stock Market Prices,” American Economic Review 71 (1981).
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would prefer a steeper-sloping CAL, because that means higher expected return for any
level of risk. If the borrowing rate is greater than the lending rate, the CAL will be
“kinked” at the point of the risky asset.

. The investor’s degree of risk aversion is characterized by the slope of his or her indif-

ference curve. Indifference curves show, at any level of expected return and risk, the re-
quired risk premium for taking on one additional percentage of standard deviation. More
risk-averse investors have steeper indifference curves; that is, they require a greater risk
premium for taking on more risk.

. The optimal position, y*, in the risky asset, is proportional to the risk premium and in-

versely proportional to the variance and degree of risk aversion:
_ E(rp) — 1y
01Ac3

Graphically, this portfolio represents the point at which the indifference curve is tangent
to the CAL.

k

. A passive investment strategy disregards security analysis, targeting instead the risk-free

asset and a broad portfolio of risky assets such as the S&P 500 stock portfolio. If in 1999
investors took the mean historical return and standard deviation of the S&P 500 as prox-
ies for its expected return and standard deviation, then the values of outstanding assets
would imply a degree of risk aversion of about A = 3.0 for the average investor. This is
in line with other studies, which estimate typical risk aversion in the range of 2.0
through 4.0.

capital allocation decision complete portfolio certainty equivalent
asset allocation decision risk-free asset passive strategy
security selection decision capital allocation line capital market line
risky asset reward-to-variability ratio

You manage a risky portfolio with an expected rate of return of 18% and a standard devia-
tion of 28%. The T-bill rate is 8%.

1.

Your client chooses to invest 70% of a portfolio in your fund and 30% in a T-bill
money market fund. What is the expected value and standard deviation of the rate of
return on his portfolio?

. Suppose that your risky portfolio includes the following investments in the given pro-

portions:
Stock A: 25%
Stock B: 32%
Stock C: 43%

What are the investment proportions of your client’s overall portfolio, including the po-
sition in T-bills?

. What is the reward-to-variability ratio (S) of your risky portfolio? Your client’s?
. Draw the CAL of your portfolio on an expected return—standard deviation diagram.

What is the slope of the CAL? Show the position of your client on your fund’s CAL.

. Suppose that your client decides to invest in your portfolio a proportion y of the total in-

vestment budget so that the overall portfolio will have an expected rate of return of 16%.
a. What is the proportion y?
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b. What are your client’s investment proportions in your three stocks and the T-bill
fund?

c. What is the standard deviation of the rate of return on your client’s portfolio?

Suppose that your client prefers to invest in your fund a proportion y that maximizes

the expected return on the complete portfolio subject to the constraint that the complete

portfolio’s standard deviation will not exceed 18%.

a. What is the investment proportion, y?

b. What is the expected rate of return on the complete portfolio?

Your client’s degree of risk aversion is A = 3.5.

a. What proportion, y, of the total investment should be invested in your fund?

b. What is the expected value and standard deviation of the rate of return on your
client’s optimized portfolio?

You estimate that a passive portfolio, that is, one invested in a risky portfolio that mimics
the S&P 500 stock index, yields an expected rate of return of 13% with a standard devia-
tion of 25%. Continue to assume that r, = 8%.

8.

10.

11.

12.

13.

Draw the CML and your funds” CAL on an expected return—standard deviation diagram.

a. What is the slope of the CML?
b. Characterize in one short paragraph the advantage of your fund over the passive
fund.

Your client ponders whether to switch the 70% that is invested in your fund to the pas-
sive portfolio.

a. Explain to your client the disadvantage of the switch.

b. Show him the maximum fee you could charge (as a percentage of the investment in
your fund, deducted at the end of the year) that would leave him at least as well off
investing in your fund as in the passive one. (Hint: The fee will lower the slope of
his CAL by reducing the expected return net of the fee.)

Consider the client in problem 7 with A = 3.5.

a. If he chose to invest in the passive portfolio, what proportion, y, would he select?

b. Is the fee (percentage of the investment in your fund, deducted at the end of the
year) that you can charge to make the client indifferent between your fund and the
passive strategy affected by his capital allocation decision (i.e., his choice of y)?

Look at the data in Table 7.4 on the average risk premium of the S&P 500 over T-bills,
and the standard deviation of that risk premium. Suppose that the S&P 500 is your
risky portfolio.

a. If your risk-aversion coefficient is 4 and you believe that the entire 1926-1999 pe-
riod is representative of future expected performance, what fraction of your portfo-
lio should be allocated to T-bills and what fraction to equity?

b. What if you believe that the 1980-1999 period is representative?

c. What do you conclude upon comparing your answers to (a) and (b)?

What do you think would happen to the expected return on stocks if investors per-
ceived higher volatility in the equity market? Relate your answer to equation 7.5.
Consider the following information about a risky portfolio that you manage, and a risk-
free asset: E(rp) = 11%, op = 15%, r; = 5%.

a. Your client wants to invest a proportion of her total investment budget in your risky
fund to provide an expected rate of return on her overall or complete portfolio equal
to 8%. What proportion should she invest in the risky portfolio, P, and what pro-
portion in the risk-free asset?
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b. What will be the standard deviation of the rate of return on her portfolio?
c. Another client wants the highest return possible subject to the constraint that you limit
his standard deviation to be no more than 12%. Which client is more risk averse?

Suppose that the borrowing rate that your client faces is 9%. Assume that the S&P 500 in-
dex has an expected return of 13% and standard deviation of 25%, that r, = 5%, and that
your fund has the parameters given in problem 13.

14.

15.

16.
17.

Draw a diagram of your client’s CML, accounting for the higher borrowing rate. Su-
perimpose on it two sets of indifference curves, one for a client who will choose to bor-
row, and one who will invest in both the index fund and a money market fund.

What is the range of risk aversion for which a client will neither borrow nor lend, that
is, for which y = 1?

Solve problems 14 and 15 for a client who uses your fund rather than an index fund.
What is the largest percentage fee that a client who currently is lending (y < 1) will be
willing to pay to invest in your fund? What about a client who is borrowing (y > 1)?

Use the following graph to answer problems 18 and 19.

Expected
return, E(r)

Capital
allocation
line (CAL)

Risk, o

19.

18.

Which indifference curve represents the greatest level of utility that can be achieved by
the investor?

&0 =R
b e

Which point designates the optimal portfolio of risky assets?

a. E.
b. F.
c. G.
d. H.

. Given $100,000 to invest, what is the expected risk premium in dollars of investing in

equities versus risk-free T-bills based on the following table?
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Action Probability
Invest in < .6 $50,000
equities 4 —$30,000

Invest in
risk-free T-bills 1.0 $ 5,000

Expected Return

a. $13,000.
b. $15,000.
c. $18,000.
d. $20,000.

. The change from a straight to a kinked capital allocation line is a result of the:

a. Reward-to-variability ratio increasing.

b. Borrowing rate exceeding the lending rate.

c. Investor’s risk tolerance decreasing.

d. Increase in the portfolio proportion of the risk-free asset.

. You manage an equity fund with an expected risk premium of 10% and an expected stan-

dard deviation of 14%. The rate on Treasury bills is 6%. Your client chooses to invest
$60,000 of her portfolio in your equity fund and $40,000 in a T-bill money market fund.
What is the expected return and standard deviation of return on your client’s portfolio?

Expected Standard Deviation
Return of Return

a. 8.4% 8.4%

b. 8.4 14.0

c. 12.0 8.4

d. 12.0 14.0

What is the reward-to-variability ratio for the equity fund in problem 227

@
a. .71.

SOLUTIONS
TO CONCEPT
CHECKS

b. 1.00.
c. 1.19.
d. 1.91.

1. Holding 50% of your invested capital in Ready Assets means that your investment
proportion in the risky portfolio is reduced from 70% to 50%.

Your risky portfolio is constructed to invest 54% in E and 46% in B. Thus the
proportion of E in your overall portfolio is .5 X 54% = 27%, and the dollar value of
your position in E is $300,000 X .27 = $81,000.

2. In the expected return—standard deviation plane all portfolios that are constructed
from the same risky and risk-free funds (with various proportions) lie on a line from
the risk-free rate through the risky fund. The slope of the CAL (capital allocation line)
is the same everywhere; hence the reward-to-variability ratio is the same for all of
these portfolios. Formally, if you invest a proportion, y, in a risky fund with expected
return E(rp) and standard deviation op, and the remainder, 1 — y, in a risk-free asset
with a sure rate r;, then the portfolio’s expected return and standard deviation are
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SOLUTIONS E(ro) = rp+ yE(rp) — 1]
TO CONCEPT oo = yop
CHECKS

and therefore the reward-to-variability ratio of this portfolio is

_ E(re) — "f:y[E(rP) —r _ E(rp) — 1y

Oc YOop Op

Sc

which is independent of the proportion y.

3. The lending and borrowing rates are unchanged at r, = 7%, r# = 9%. The standard
deviation of the risky portfolio is still 22%, but its expected rate of return shifts from
15% to 17%.

The slope of the two-part CAL is

E -
% for the lending range
P

—_ B
Bl —r7 for the borrowing range
Op
Thus in both cases the slope increases: from 8/22 to 10/22 for the lending range, and
from 6/22 to 8/22 for the borrowing range.
4. a. The parameters are r, = 7, E(rp) = 15, op = 22. An investor with a degree of risk
aversion A will choose a proportion y in the risky portfolio of

_ E(rp) — Iy
YIS T
.01 X Ao}

With the assumed parameters and with A = 3 we find that

15—-7

Y= 0Ix3x4sd_ >

When the degree of risk aversion decreases from the original value of 4 to the
new value of 3, investment in the risky portfolio increases from 41% to 55%. Ac-
cordingly, the expected return and standard deviation of the optimal portfolio in-
crease:

E(ro) =7+ (.55 X 8) = 11.4 (before: 10.28)
oc = .55 X 22 = 12.1 (before: 9.02)
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b. All investors whose degree of risk aversion is such that they would hold the risky
portfolio in a proportion equal to 100% or less (y < 1.00) are lending rather than
borrowing, and so are unaffected by the borrowing rate. The least risk-averse of
these investors hold 100% in the risky portfolio (y = 1). We can solve for the de-
gree of risk aversion of these “cut off” investors from the parameters of the in-
vestment opportunities:

:le(VP)_Vf: 8
v 0l X Aol 4.84A

which implies

A=—-=1.65

8
4.84
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SOLUTIONS Any investor who is more risk tolerant (that is, A < 1.65) would borrow if the
TO CONCEPT borrowing rate were 7%. For borrowers,

CHECKS Erp) — rt
Y701 X Ao

Suppose, for example, an investor has an A of 1.1. When r,= rf =7%, this in-
vestor chooses to invest in the risky portfolio:

8

Y= OIX L1 xasd 0

which means that the investor will borrow an amount equal to 50% of her own
investment capital. Raise the borrowing rate, in this case to r¢ = 9%, and the in-
vestor will invest less in the risky asset. In that case:

6

Y= Oixlixass 13

and “only” 13% of her investment capital will be borrowed. Graphically, the line
from 7, to the risky portfolio shows the CAL for lenders. The dashed part would
be relevant if the borrowing rate equaled the lending rate. When the borrowing
rate exceeds the lending rate, the CAL is kinked at the point corresponding to the
risky portfolio.

The following figure shows indifference curves of two investors. The steeper in-
difference curve portrays the more risk-averse investor, who chooses portfolio Cj,
which involves lending. This investor’s choice is unaffected by the borrowing rate.
The more risk-tolerant investor is portrayed by the shallower-sloped indifference
curves. If the lending rate equaled the borrowing rate, this investor would choose
portfolio C; on the dashed part of the CAL. When the borrowing rate goes up, this
investor chooses portfolio C, (in the borrowing range of the kinked CAL), which
involves less borrowing than before. This investor is hurt by the increase in the
borrowing rate.
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SOLUTIONS 5. If all the investment parameters remain unchanged, the only reason for an investor to
TO CONCEPT decrease the investment proportion in the risky asset is an increase in the degree of
CHECKS risk aversion. If you think that this is unlikely, then you have to reconsider your faith
in your assumptions. Perhaps the S&P 500 is not a good proxy for the optimal risky
portfolio. Perhaps investors expect a higher real rate on T-bills.
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OPTIMAL RISKY PORTFOLIOS

In Chapter 7 we discussed the capital allocation decision. That decision governs
how an investor chooses between risk-free assets and “the” optimal portfolio of
risky assets. This chapter explains how to construct that optimal risky portfolio.
We begin with a discussion of how diversification can reduce the variability of
portfolio returns. After establishing this basic point, we examine efficient diversi-
fication strategies at the asset allocation and security selection levels. We start with
a simple example of asset allocation that excludes the risk-free asset. To that effect
we use two risky mutual funds: a long-term bond fund and a stock fund. With
this example we investigate the
relationship between investment
proportions and the resulting
portfolio expected return and
standard deviation. We then add a
risk-free asset to the menu and
determine the optimal asset allo-
cation. We do so by combining
the principles of optimal alloca-
tion between risky assets and
risk-free assets (from Chapter 7)
with the risky portfolio construc-
tion methodology. Moving from
asset allocation to security selec-

tion, we first generalize asset al-

location to a universe of many
risky securities. We show how the best attainable capital allocation line emerges
from the efficient portfolio algorithm, so that portfolio optimization can be con-
ducted in two stages, asset allocation and security selection. We examine in two
appendixes common fallacies relating the power of diversification to the insurance

principle and to investing for the long run.

207



208

Bodie-Kane-Marcus:
Investments, Fifth Edition

8.1

I1. Portfolio Theory 8. Optimal Risky Portfolio © The McGraw-Hill
Companies, 2001

PART II  Portfolio Theory

DIVERSIFICATION AND PORTFOLIO RISK

Suppose your portfolio is composed of only one stock, Compaq Computer Corporation.
What would be the sources of risk to this “portfolio”? You might think of two broad
sources of uncertainty. First, there is the risk that comes from conditions in the general
economy, such as the business cycle, inflation, interest rates, and exchange rates. None of
these macroeconomic factors can be predicted with certainty, and all affect the rate of re-
turn on Compagq stock. In addition to these macroeconomic factors there are firm-specific
influences, such as Compagq’s success in research and development, and personnel changes.
These factors affect Compaq without noticeably affecting other firms in the economy.

Now consider a naive diversification strategy, in which you include additional securi-
ties in your portfolio. For example, place half your funds in Exxon and half in Compaq.
What should happen to portfolio risk? To the extent that the firm-specific influences on the
two stocks differ, diversification should reduce portfolio risk. For example, when oil prices
fall, hurting Exxon, computer prices might rise, helping Compaq. The two effects are off-
setting and stabilize portfolio return.

But why end diversification at only two stocks? If we diversify into many more securi-
ties, we continue to spread out our exposure to firm-specific factors, and portfolio volatil-
ity should continue to fall. Ultimately, however, even with a large number of stocks we
cannot avoid risk altogether, since virtually all securities are affected by the common
macroeconomic factors. For example, if all stocks are affected by the business cycle, we
cannot avoid exposure to business cycle risk no matter how many stocks we hold.

When all risk is firm-specific, as in Figure 8.1A, diversification can reduce risk to arbi-
trarily low levels. The reason is that with all risk sources independent, the exposure to any
particular source of risk is reduced to a negligible level. The reduction of risk to very low
levels in the case of independent risk sources is sometimes called the insurance principle,
because of the notion that an insurance company depends on the risk reduction achieved
through diversification when it writes many policies insuring against many independent
sources of risk, each policy being a small part of the company’s overall portfolio. (See Ap-
pendix B to this chapter for a discussion of the insurance principle.)

‘When common sources of risk affect all firms, however, even extensive diversification
cannot eliminate risk. In Figure 8.1B, portfolio standard deviation falls as the number of se-
curities increases, but it cannot be reduced to zero.! The risk that remains even after exten-
sive diversification is called market risk, risk that is attributable to marketwide risk
sources. Such risk is also called systematic risk, or nondiversifiable risk. In contrast, the
risk that can be eliminated by diversification is called unique risk, firm-specific risk,
nonsystematic risk, or diversifiable risk.

This analysis is borne out by empirical studies. Figure 8.2 shows the effect of portfolio
diversification, using data on NYSE stocks.? The figure shows the average standard devia-
tion of equally weighted portfolios constructed by selecting stocks at random as a function
of the number of stocks in the portfolio. On average, portfolio risk does fall with diversifi-
cation, but the power of diversification to reduce risk is limited by systematic or common
sources of risk.

! The interested reader can find a more rigorous demonstration of these points in Appendix A. That discussion, however, relies on
tools developed later in this chapter

2 Meir Statman, “How Many Stocks Make a Diversified Portfolio,” Journal of Financial and Quantitative Analysis 22 (Septem-
ber 1987).
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Figure 8.1
Portfolio risk as a A
function of the
number of stocks a ‘T
in the portfolio.

Unique risk

Market risk

Figure 8.2 Portfolio diversification. The average standard deviation of returns of portfolios
composed of only one stock was 49.2%. The average portfolio risk fell rapidly as the
number of stocks included in the portfolio increased. In the limit, portfolio risk could be
reduced to only 19.2%.
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Source: Meir Statman, “How Many Stocks Make a Diversified Portfolio,” Journal of Financial and Quantitative Analysis 22 (September 1987).

8.2 |PORTFOLIOS OF TWO RISKY ASSETS

In the last section we considered naive diversification using equally weighted portfolios of
several securities. It is time now to study efficient diversification, whereby we construct
risky portfolios to provide the lowest possible risk for any given level of expected return.

Portfolios of two risky assets are relatively easy to analyze, and they illustrate the prin-
ciples and considerations that apply to portfolios of many assets. We will consider a port-
folio comprised of two mutual funds, a bond portfolio specializing in long-term debt
securities, denoted D, and a stock fund that specializes in equity securities, E. Table 8.1
lists the parameters describing the rate-of-return distribution of these funds. These para-
meters are representative of those that can be estimated from actual funds.




Bodie-Kane-Marcus:
Investments, Fifth Edition

210

Table 8.1
Descriptive
Statistics for Two
Mutual Funds

I1. Portfolio Theory 8. Optimal Risky Portfolio © The McGraw-Hill
Companies, 2001

PART II  Portfolio Theory

Debt Equity
Expected return, E(r) 8% 13%
Standard deviation, o 12% 20%
Covariance, Cov(rp, rg) 72
Correlation coefficient, ppg .30

A proportion denoted by wy, is invested in the bond fund, and the remainder, 1 — wy, de-

noted wp, is invested in the stock fund. The rate of return on this portfolio, r,, will be

r, = Wpl'p + Wgl'g
where ry, is the rate of return on the debt fund and r is the rate of return on the equity fund.

As shown in Chapter 6, the expected return on the portfolio is a weighted average of ex-
pected returns on the component securities with portfolio proportions as weights:

E(r,) = wpE(rp) + wgE(rg) (8.1)
The variance of the two-asset portfolio (rule 5 of Chapter 6) is
02 =whop + wiok + 2wpwCov(rp, ry) (8.2)

Our first observation is that the variance of the portfolio, unlike the expected return, is
not a weighted average of the individual asset variances. To understand the formula for the
portfolio variance more clearly, recall that the covariance of a variable with itself is the
variance of that variable; that is

Cov(rp, rp) = 2 Pr(scenario)[rp, — E(rp)l[rp — E(rp)]

scenarios

r(scenario)[rp — E(rp)]? )
> Pr( )| E(rp)] (8.3)

scenarios

:o—%

Therefore, another way to write the variance of the portfolio is as follows:

a2 = wpwpCov(rp, rp) + wewpCov(rg, rg) + 2wpwCov(rp, ry) (8.4)
In words, the variance of the portfolio is a weighted sum of covariances, and each weight
is the product of the portfolio proportions of the pair of assets in the covariance term.

Table 8.2 shows how portfolio variance can be calculated from a speadsheet. Panel A of
the table shows the bordered covariance matrix of the returns of the two mutual funds. The
bordered matrix is the covariance matrix with the portfolio weights for each fund placed on
the borders, that is along the first row and column. To find portfolio variance, multiply each
element in the covariance matrix by the pair of portfolio weights in its row and column bor-
ders. Add up the resultant terms, and you have the formula for portfolio variance given in
equation 8.4.

We perform these calculations in Panel B, which is the border-multiplied covariance
matrix: Each covariance has been multiplied by the weights from the row and the column
in the borders. The bottom line of Panel B confirms that the sum of all the terms in this ma-
trix (which we obtain by adding up the column sums) is indeed the portfolio variance in
equation 8.4.

This procedure works because the covariance matrix is symmetric around the diagonal,
that is, Cov(rp, rg) = Cov(rg, rp). Thus each covariance term appears twice.
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A. Bordered Covariance Matrix

Portfolio Weights wp We
Wp Cov(rp, rp) Cov(rp, rg)
We Cov(rg, rp) Cov(rg, rg)

B. Border-multiplied Covariance Matrix

Portfolio Weights wp Wg
Wp wpWpCov(rp, Ip) wpWeCoV(rp, rg)
We WeWpCoV(rg, Ip) WpWpCOV(rg, rg)
wp + weg=1 wpWpCov(rp, rp) + wewpCov(rg, rp) wpWeCoV(rp, rg) + wewgCov(rg, rg)
Portfolio variance WpWpCov(rp, rp) + wewpCoV(rg, rp) + wpwgCov(rp, re) + weweCov(rg, re)

This technique for computing the variance from the border-multiplied covariance matrix is
general; it applies to any number of assets and is easily implemented on a spreadsheet.
Concept Check 1 asks you to try the rule for a three-asset portfolio. Use this problem to
verify that you are comfortable with this concept.

a. First confirm for yourself that this simple rule for computing the variance of a two-asset port-
folio from the bordered covariance matrix is consistent with equation 8.2.

b. Now consider a portfolio of three funds, X, ¥, Z, with weights wy, wy, and w,. Show that the
portfolio variance is

W0k + wioy + wios + 2wywy Cov(ry, ry) + 2wyw,Cov(ry, rz) + 2wyw,Cov(ry, r,)

Equation 8.2 reveals that variance is reduced if the covariance term is negative. It is im-
portant to recognize that even if the covariance term is positive, the portfolio standard de-
viation still is less than the weighted average of the individual security standard deviations,
unless the two securities are perfectly positively correlated.

To see this, recall from Chapter 6, equation 6.5, that the covariance can be computed
from the correlation coefficient, ppg, as

Cov(rp, rg) = ppeOpOE
Therefore,
02 = whop + Wiok + 2WpWiO pOEPpe (8.5)

Because the covariance is higher, portfolio variance is higher when ppy is higher. In the
case of perfect positive correlation, ppz = 1, the right-hand side of equation 8.5 is a perfect
square and simplifies to

2 —
0, = (Wpop + weog)?
or
0, = wpOp T Wgog

Therefore, the standard deviation of the portfolio with perfect positive correlation is just the
weighted average of the component standard deviations. In all other cases, the correlation
coefficient is less than 1, making the portfolio standard deviation less than the weighted av-
erage of the component standard deviations.

A hedge asset has negative correlation with the other assets in the portfolio. Equation 8.5
shows that such assets will be particularly effective in reducing total risk. Moreover, equation
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FINDING FUNDS THAT ZIG WHEN THE BLUE CHIPS ZAG

Investors hungry for lower risk are hearing some sur-
prising recommendations from financial advisers:

e mutual funds investing in less-developed nations
that many Americans can’t immediately locate on
a globe.

e funds specializing in small European companies
with unfamiliar names.

¢ funds investing in commodities.

All of these investments are risky by themselves, ad-
visers readily admit. But they also tend to zig when big
U.S. stocks zag. And that means that such fare, when
added to a portfolio heavy in U.S. blue-chip stocks, actu-
ally may damp the portfolio’s ups and downs.

Combining types of investments that don’'t move in
lock step “is one of the very few instances in which there
is a free lunch—you get something for nothing,” says
Gary Greenbaum, president of investment counselors
Greenbaum & Associates in Oradell, N.J. The right com-
bination of assets can trim the volatility of an investment
portfolio, he explains, without reducing the expected re-
turn over time.

Getting more variety in one’s holdings can be surpris-
ingly tricky. For instance, investors who have shifted dol-
lars into a diversified international-stock fund may not
have ventured as far afield as they think, says an article
in the most recent issue of Morningstar Mutual Funds.
Those funds typically load up on European blue-chip
stocks that often behave similarly and respond to the
same world-wide economic conditions as do U.S. corpo-
rate giants. . . .

Many investment professionals use a statistical mea-
sure known as a “correlation coefficient” to identify cat-
egories of securities that tend to zig when others zag. A
figure approaching the maximum 1.0 indicates that two
assets have consistently moved in the same direction. A
correlation coefficient approaching the minimum, nega-
tive 1.0, indicates that the assets have consistently moved
in the opposite direction. Assets with a zero correlation
have moved independently.

Funds invested in Japan, developing nations, small
European companies, and gold stocks have been among
those moving opposite to the Vanguard Index 500 over
the past several years.

Source: Karen Damato, “Finding Funds That Zig When Blue Chips Zag,” The Wall Street Journal, June 17, 1997. Excerpted by permission of
The Wall Street Journal, © 1997 Dow Jones & Company, Inc. All Rights Reserved Worldwide.

8.1 shows that expected return is unaffected by correlation between returns. Therefore, other
things equal, we will always prefer to add to our portfolios assets with low or, even better,
negative correlation with our existing position. The nearby box from The Wall Street Journal
makes this point when it advises you to find “funds that zig when blue chip [stocks] zag.”

Because the portfolio’s expected return is the weighted average of its component ex-
pected returns, whereas its standard deviation is less than the weighted average of the com-
ponent standard deviations, portfolios of less than perfectly correlated assets always offer
better risk—return opportunities than the individual component securities on their own. The
lower the correlation between the assets, the greater the gain in efficiency.

How low can portfolio standard deviation be? The lowest possible value of the correla-
tion coefficient is — 1, representing perfect negative correlation. In this case, equation 8.5
simplifies to

Ui = (wpop — WEO'E)2
and the portfolio standard deviation is
o, = Absolute value (wpo, — wrop)

When p = —1, a perfectly hedged position can be obtained by choosing the portfolio
proportions to solve

WpOp — WgOp = 0

The solution to this equation is

Of
WD—
opt+og
Op
WE_ _I_WD
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Portfolio Standard Deviation for Given Correlation

wp We E(rp) p=-—1 p=0 p=.30 p=1
0.00 1.00 13.00 20.00 20.00 20.00 20.00
0.10 0.90 12.50 16.80 18.04 18.40 19.20
0.20 0.80 12.00 13.60 16.18 16.88 18.40
0.30 0.70 11.50 10.40 14.46 15.47 17.60
0.40 0.60 11.00 7.20 12.92 14.20 16.80
0.50 0.50 10.50 4.00 11.66 13.11 16.00
0.60 0.40 10.00 0.80 10.76 12.26 15.20
0.70 0.30 9.50 2.40 10.32 11.70 14.40
0.80 0.20 9.00 5.60 10.40 11.45 13.60
0.90 0.10 8.50 8.80 10.98 11.56 12.80
1.00 0.00 8.00 12.00 12.00 12.00 12.00

Minimum Variance Portfolio

Wwp 0.6250 0.7353 0.8200 =
We 0.3750 0.2647 0.1800 =
E(ry) 9.8750 9.3235 8.9000 =
op 0.0000 10.2899 11.4473 —

These weights drive the standard deviation of the portfolio to zero.?

Let us apply this analysis to the data of the bond and stock funds as presented in Table
8.1. Using these data, the formulas for the expected return, variance, and standard devia-
tion of the portfolio are

E(r,) = 8wp + 13w,
02 = 12°w} + 20°w} + 2 X 12 X 20 X .3 X wpwg
= 144w} + 400w2 + 14dwpwp

o,=Va;

P

We can experiment with different portfolio proportions to observe the effect on portfo-
lio expected return and variance. Suppose we change the proportion invested in bonds. The
effect on expected return is tabulated in Table 8.3 and plotted in Figure 8.3. When the pro-
portion invested in debt varies from zero to 1 (so that the proportion in equity varies from
1 to zero), the portfolio expected return goes from 13% (the stock fund’s expected return)
to 8% (the expected return on bonds).

What happens when wj, > 1 and w; < 0? In this case portfolio strategy would be to sell
the equity fund short and invest the proceeds of the short sale in the debt fund. This will
decrease the expected return of the portfolio. For example, when wy, = 2 and wy = —1,
expected portfolio return falls to 2 X 8 + (—1) X 13 = 3%. At this point the value of the
bond fund in the portfolio is twice the net worth of the account. This extreme position is fi-
nanced in part by short selling stocks equal in value to the portfolio’s net worth.

The reverse happens when w;, < 0 and wy > 1. This strategy calls for selling the bond
fund short and using the proceeds to finance additional purchases of the equity fund.

3 It is possible to drive portfolio variance to zero with perfectly positively correlated assets as well, but this would require short
sales.
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Figure 8.3 Portfolio expected return as a function of investment proportions.

Expected return
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Of course, varying investment proportions also has an effect on portfolio standard devi-
ation. Table 8.3 presents portfolio standard deviations for different portfolio weights cal-
culated from equation 8.5 using the assumed value of the correlation coefficient, .30, as
well as other values of p. Figure 8.4 shows the relationship between standard deviation and
portfolio weights. Look first at the solid curve for p,z = .30. The graph shows that as the
portfolio weight in the equity fund increases from zero to 1, portfolio standard deviation
first falls with the initial diversification from bonds into stocks, but then rises again as the
portfolio becomes heavily concentrated in stocks, and again is undiversified. This pattern
will generally hold as long as the correlation coefficient between the funds is not too high.
For a pair of assets with a large positive correlation of returns, the portfolio standard devi-
ation will increase monotonically from the low-risk asset to the high-risk asset. Even in this

case, however, there is a positive (if small) value of diversification.

What is the minimum level to which portfolio standard deviation can be held? For the
parameter values stipulated in Table 8.1, the portfolio weights that solve this minimization

problem turn out to be:*
Wwyin(D) = .82
wyin(E) = 1 — .82 = .18

4 This solution uses the minimization techniques of calculus. Write out the expression for portfolio variance from equation 8.2,
substitute 1 — wy, for wy, differentiate the result with respect to wp, set the derivative equal to zero, and solve for w, to obtain

o2 — Cov(rp, rp)
Wyin(D) = —— 5
op + o — 2Cov(rp, rg)

Alternatively, with a computer spreadsheet, you can obtain an accurate solution by generating a fine grid for Table 8.3 and ob-

serving the portfolio weights resulting in the lowest standard deviation.
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Figure 8.4 Portfolio standard deviation as a function of investment proportions.

Portfolio standard deviation (%)

A

=0

0 .50 1.0 1.50
Weight in stock fund

This minimum-variance portfolio has a standard deviation of
Oy = [(.822 X 12%) + (1182 X 20%) + (2 X .82 X .18 X 72)]'"? = 11.45%

as indicated in the last line of Table 8.3 for the column p = .30.

The solid blue line in Figure 8.4 plots the portfolio standard deviation when p = .30 as
a function of the investment proportions. It passes through the two undiversified portfolios
of wp = 1 and w; = 1. Note that the minimum-variance portfolio has a standard devia-
tion smaller than that of either of the individual component assets. This illustrates the ef-
fect of diversification.

The other three lines in Figure 8.4 show how portfolio risk varies for other values of the
correlation coefficient, holding the variances of each asset constant. These lines plot the
values in the other three columns of Table 8.3.

The solid black line connecting the undiversified portfolios of all bonds or all stocks,
wp = 1 or wy = 1, shows portfolio standard deviation with perfect positive correlation,
p = 1. In this case there is no advantage from diversification, and the portfolio standard de-
viation is the simple weighted average of the component asset standard deviations.

The dashed blue curve depicts portfolio risk for the case of uncorrelated assets, p= 0.
With lower correlation between the two assets, diversification is more effective and port-
folio risk is lower (at least when both assets are held in positive amounts). The minimum
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Figure 8.5 Portfolio expected return as a function of standard deviation.

Expected return (%)
A
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portfolio standard deviation when p = 0 is 10.29% (see Table 8.3), again lower than the
standard deviation of either asset.

Finally, the upside-down triangular broken line illustrates the perfect hedge potential
when the two assets are perfectly negatively correlated (p = —1). In this case the solution
for the minimum-variance portfolio is

OF

Wyin(Dsp = —1) = oyt o,

== - 625 (8.6)

wuin(Esp = —1)=1—.625 = 375

and the portfolio variance (and standard deviation) is zero.

We can combine Figures 8.3 and 8.4 to demonstrate the relationship between portfolio risk
(standard deviation) and expected return—given the parameters of the available assets. This
is done in Figure 8.5. For any pair of investment proportions, wj,, w;, we read the expected
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return from Figure 8.3 and the standard deviation from Figure 8.4. The resulting pairs of ex-
pected return and standard deviation are tabulated in Table 8.3 and plotted in Figure 8.5.

The solid blue curve in Figure 8.5 shows the portfolio opportunity set for p = .30. We
call it the portfolio opportunity set because it shows all combinations of portfolio expected
return and standard deviation that can be constructed from the two available assets. The
other lines show the portfolio opportunity set for other values of the correlation coefficient.
The solid black line connecting the two funds shows that there is no benefit from diversifi-
cation when the correlation between the two is positive (p = 1). The opportunity set is not
“pushed” to the northwest. The dashed blue line demonstrates the greater benefit from di-
versification when the correlation coefficient is lower than .30.

Finally, for p = —1, the portfolio opportunity set is linear, but now it offers a perfect
hedging opportunity and the maximum advantage from diversification.

To summarize, although the expected return of any portfolio is simply the weighted av-
erage of the asset expected returns, this is not true of the standard deviation. Potential ben-
efits from diversification arise when correlation is less than perfectly positive. The lower
the correlation, the greater the potential benefit from diversification. In the extreme case of
perfect negative correlation, we have a perfect hedging opportunity and can construct a
zero-variance portfolio.

Suppose now an investor wishes to select the optimal portfolio from the opportunity set.
The best portfolio will depend on risk aversion. Portfolios to the northeast in Figure 8.5
provide higher rates of return but impose greater risk. The best trade-off among these
choices is a matter of personal preference. Investors with greater risk aversion will prefer
portfolios to the southwest, with lower expected return but lower risk.’

Compute and draw the portfolio opportunity set for the debt and equity funds when the correla-
tion coefficient between them is p = .25.

8.3 |ASSET ALLOCATION WITH STOCKS, BONDS, AND BILLS

In the previous chapter we examined the simplest asset allocation decision, that involving
the choice of how much of the portfolio to leave in risk-free money market securities ver-
sus in a risky portfolio. Now we have taken a further step, specifying the risky portfolio as
comprised of a stock and bond fund. We still need to show how investors can decide on the
proportion of their risky portfolios to allocate to the stock versus the bond market. This,
too, is an asset allocation decision. As the nearby box emphasizes, most investment pro-
fessionals recognize that “the really critical decision is how to divvy up your money among
stocks, bonds and supersafe investments such as Treasury bills.”

In the last section, we derived the properties of portfolios formed by mixing two
risky assets. Given this background, we now reintroduce the choice of the third, risk-free,
portfolio. This will allow us to complete the basic problem of asset allocation across the
three key asset classes: stocks, bonds, and risk-free money market securities. Once you

3 Given a level of risk aversion, one can determine the portfolio that provides the highest level of utility. Recall from Chapter 7
that we were able to describe the utility provided by a portfolio as a function of its expected return, E(r,), and its variance, o2,
according to the relationship U = E(r,) — .OOSAcf,. The portfolio mean and variance are determined by the portfolio weights in
the two funds, wy and wy,, according to equations 8.1 and 8.2. Using those equations and some calculus, we find the optimal in-
vestment proportions in the two funds:

_ E(rp) — E(rg) + .01A(0 — 00 sppE)

01A(c} + 0% = 20,0ppE)
wg=1—wp

Wp
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Figure 8.6 The opportunity set of the debt and equity funds and two feasible CALs.
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understand this case, it will be easy to see how portfolios of many risky securities might
best be constructed.

The Optimal Risky Portfolio with Two Risky Assets and a
Risk-Free Asset

What if our risky assets are still confined to the bond and stock funds, but now we can also
invest in risk-free T-bills yielding 5%? We start with a graphical solution. Figure 8.6 shows
the opportunity set based on the properties of the bond and stock funds, using the data from
Table 8.1.

Two possible capital allocation lines (CALSs) are drawn from the risk-free rate (1, = 5%)
to two feasible portfolios. The first possible CAL is drawn through the minimum-variance
portfolio A, which is invested 82% in bonds and 18% in stocks (Table 8.3, bottom panel).
Portfolio A’s expected return is 8.90%, and its standard deviation is 11.45%. With a T-bill
rate of 5%, the reward-to-variability ratio, which is the slope of the CAL combining
T-bills and the minimum-variance portfolio, is

_Er)—r_89-5_

Sa o, 1145 =34
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RECIPE FOR SUCCESSFUL INVESTING: FIRST, MIX ASSETS WELL

First things first.

If you want dazzling investment results, don’t start
your day foraging for hot stocks and stellar mutual
funds. Instead, say investment advisers, the really critical
decision is how to divvy up your money among stocks,
bonds, and supersafe investments such as Treasury bills.

In Wall Street lingo, this mix of investments is called
your asset allocation. “The asset-allocation choice is the
first and most important decision,” says William Droms, a
finance professor at Georgetown University. “How much
you have in [the stock market] really drives your results.”

“You cannot get [stock market] returns from a bond
portfolio, no matter how good your security selection is
or how good the bond managers you use,” says William
John Mikus, a managing director of Financial Design, a
Los Angeles investment adviser.

For proof, Mr. Mikus cites studies such as the 1991
analysis done by Gary Brinson, Brian Singer and Gilbert
Beebower. That study, which looked at the 10-year re-
sults for 82 large pension plans, found that a plan’s asset-
allocation policy explained 91.5% of the return earned.

Designing a Portfolio
Because your asset mix is so important, some mutual
fund companies now offer free services to help investors
design their portfolios.

Gerald Perritt, editor of the Mutual Fund Letter, a
Chicago newsletter, says you should vary your mix of as-

sets depending on how long you plan to invest. The fur-
ther away your investment horizon, the more you should
have in stocks. The closer you get, the more you should
lean toward bonds and money-market instruments, such
as Treasury bills. Bonds and money-market instruments
may generate lower returns than stocks. But for those
who need money in the near future, conservative invest-
ments make more sense, because there’s less chance of
suffering a devastating short-term loss.

Summarizing Your Assets

“One of the most important things people can do is sum-
marize all their assets on one piece of paper and figure
out their asset allocation,” says Mr. Pond.

Once you've settled on a mix of stocks and bonds, you
should seek to maintain the target percentages, says Mr.
Pond. To do that, he advises figuring out your asset allo-
cation once every six months. Because of a stock-market
plunge, you could find that stocks are now a far smaller
part of your portfolio than you envisaged. At such a time,
you should put more into stocks and lighten up on
bonds.

When devising portfolios, some investment advisers
consider gold and real estate in addition to the usual trio
of stocks, bonds and money-market instruments. Gold
and real estate give “you a hedge against hyperinflation,”
says Mr. Droms. “But real estate is better than gold, be-
cause you'll get better long-run returns.”

Source: Jonathan Clements, “Recipe for Successful Investing: First, Mix Assets Well,” The Wall Street Journal, October 6, 1993. Reprinted by
permission of The Wall Street Journal, © 1993 Dow Jones & Company, Inc. All Rights Reserved Worldwide.

Now consider the CAL that uses portfolio B instead of A. Portfolio B invests 70% in
bonds and 30% in stocks. Its expected return is 9.5% (a risk premium of 4.5%), and its
standard deviation is 11.70%. Thus the reward-to-variability ratio on the CAL that is sup-

ported by Portfolio B is

95-5
Sp="377" =38

which is higher than the reward-to-variability ratio of the CAL that we obtained using the
minimum-variance portfolio and T-bills. Thus Portfolio B dominates A.
But why stop at Portfolio B? We can continue to ratchet the CAL upward until it ulti-

mately reaches the point of tangency with the investment opportunity set. This must yield
the CAL with the highest feasible reward-to-variability ratio. Therefore, the tangency port-
folio, labeled P in Figure 8.7, is the optimal risky portfolio to mix with T-bills. We can read
the expected return and standard deviation of Portfolio P from the graph in Figure 8.7.

E(rp) = 11%
op = 142%

In practice, when we try to construct optimal risky portfolios from more than two risky as-
sets we need to rely on a spreadsheet or another computer program. The spreadsheet we pre-
sent later in the chapter can be used to construct efficient portfolios of many assets. To start,
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Figure 8.7 The opportunity set of the debt and equity funds with the optimal CAL and the optimal
risky portfolio.
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however, we will demonstrate the solution of the portfolio construction problem with only
two risky assets (in our example, long-term debt and equity) and a risk-free asset. In this case,
we can derive an explicit formula for the weights of each asset in the optimal portfolio. This
will make it easy to illustrate some of the general issues pertaining to portfolio optimization.

The objective is to find the weights wy, and wy, that result in the highest slope of the CAL
(i.e., the weights that result in the risky portfolio with the highest reward-to-variability ra-
tio). Therefore, the objective is to maximize the slope of the CAL for any possible port-
folio, p. Thus our objective function is the slope that we have called S,:

¢ E(r,) — 1y

P
Op

For the portfolio with two risky assets, the expected return and standard deviation of
Portfolio p are
E(rp) = wpE(rp) + wek(rg)
= 8wp + 13wy
0, = [whop + wiot + 2wpwCov(rp, rp)]"?

= [144w} + 400w} + (2 X T2wpwp)] 2
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When we maximize the objective function, S, we have to satisfy the constraint that the

portfolio weights sum to 1.0 (100%), that is, w;, + w; = 1. Therefore, we solve a mathe-
matical problem formally written as

subject to 2w; = 1. This is a standard problem in optimization.
In the case of two risky assets, the solution for the weights of the optimal risky port-
folio, P, can be shown to be as follows:®

[E(rp) — ’ff]o% — [E(rg) — ’ff]COV(”Da TE)
[E(rp) — ”f]o% + [E(rg) — rf]o-%) = [E(rp) — rp+ E(rg) — r]Cov(rp, rg)
wg=1—wp (8.7)

WD:

Substituting our data, the solution is

_ (8 —5)400 — (13 — 5)72 _
(8 —5)400 + (13 —5)144 — (8 =5+ 13 —5)72

wp=1—.40 = .60

40

Wp

The expected return and standard deviation of this optimal risky portfolio are
E(rp) =(4X8)+ (6 X13)=11%
op = [(42 X 144) + (.67 X 400) + (2 X 4 X .6 X 72)]"? = 14.2%
The CAL of this optimal portfolio has a slope of

11-5
Sp= 142 42
which is the reward-to-variability ratio of Portfolio P. Notice that this slope exceeds the
slope of any of the other feasible portfolios that we have considered, as it must if it is to be
the slope of the best feasible CAL.

In Chapter 7 we found the optimal complete portfolio given an optimal risky portfolio
and the CAL generated by a combination of this portfolio and T-bills. Now that we have
constructed the optimal risky portfolio, P, we can use the individual investor’s degree of
risk aversion, A, to calculate the optimal proportion of the complete portfolio to invest in
the risky component.

An investor with a coefficient of risk aversion A = 4 would take a position in Portfolio
P of 7

_E(rP)_rf_ 11-5
01 X Aoz .01 X4 X 14.2?

y = .7439 (8.8)
Thus the investor will invest 74.39% of his or her wealth in Portfolio P and 25.61% in
T-bills. Portfolio P consists of 40% in bonds, so the percentage of wealth in bonds will
be ywp, = .4 X 7439 = .2976, or 29.76%. Similarly, the investment in stocks will be
ywp = .6 X 7439 = 4463, or 44.63%. The graphical solution of this asset allocation prob-
lem is presented in Figures 8.8 and 8.9.

¢ The solution procedure for two risky assets is as follows. Substitute for E(rp) from equation 8.1 and for o from equation 8.5. Sub-
stitute 1 — wy, for wy. Differentiate the resulting expression for S, with respect to wy,, set the derivative equal to zero, and solve for wy,.
7 As noted earlier, the .01 that appears in the denominator is a scale factor that arises because we measure returns as percentages
rather than decimals. If we were to measure returns as decimals (e.g., .07 rather than 7%), we would not use the .01 in the denom-
inator. Notice that switching to decimals would reduce the scale of the numerator by a multiple of .01 and the denominator by .01%
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Figure 8.8 Determination of the optimal overall portfolio.
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Once we have reached this point, generalizing to the case of many risky assets is
straightforward. Before we move on, let us briefly summarize the steps we followed to ar-
rive at the complete portfolio.

1. Specify the return characteristics of all securities (expected returns, variances,
covariances).
2. Establish the risky portfolio:
a. Calculate the optimal risky portfolio, P (equation 8.7).
b. Calculate the properties of Portfolio P using the weights determined in step (a)
and equations 8.1 and 8.2.
3. Allocate funds between the risky portfolio and the risk-free asset:
a. Calculate the fraction of the complete portfolio allocated to Portfolio P (the
risky portfolio) and to T-bills (the risk-free asset) (equation 8.8).
b. Calculate the share of the complete portfolio invested in each asset and in T-bills.

Before moving on, recall that our two risky assets, the bond and stock mutual funds, are
already diversified portfolios. The diversification within each of these portfolios must be
credited for a good deal of the risk reduction compared to undiversified single securities. For
example, the standard deviation of the rate of return on an average stock is about 50%
(see Figure 8.2). In contrast, the standard deviation of our stock-index fund is only 20%,
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Portfolio P
74.39%

about equal to the historical standard deviation of the S&P 500 portfolio. This is evidence of
the importance of diversification within the asset class. Optimizing the asset allocation be-
tween bonds and stocks contributed incrementally to the improvement in the reward-to-
variability ratio of the complete portfolio. The CAL with stocks, bonds, and bills (Figure 8.7)
shows that the standard deviation of the complete portfolio can be further reduced to 18%
while maintaining the same expected return of 13% as the stock portfolio.

The universe of available securities includes two risky stock funds, A and B, and T-bills. The data
for the universe are as follows:

Expected Return Standard Deviation
A 10% 20%
B 30 60
T-bills 5 0

The correlation coefficient between funds A and B is —.2.

a. Draw the opportunity set of Funds A and B.

. Find the optimal risky portfolio, P, and its expected return and standard deviation.
Find the slope of the CAL supported by T-bills and Portfolio P.

. How much will an investor with A = 5 invest in Funds A and B and in T-bills?

a0 -

8.4 | THE MARKOWITZ PORTFOLIO SELECTION MODEL

Security Selection

We can generalize the portfolio construction problem to the case of many risky securities
and a risk-free asset. As in the two risky assets example, the problem has three parts. First,
we identify the risk—return combinations available from the set of risky assets. Next, we
identify the optimal portfolio of risky assets by finding the portfolio weights that result in
the steepest CAL. Finally, we choose an appropriate complete portfolio by mixing the risk-
free asset with the optimal risky portfolio. Before describing the process in detail, let us
first present an overview.

The first step is to determine the risk—return opportunities available to the investor.
These are summarized by the minimum-variance frontier of risky assets. This frontier is
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A P PLICATTION

TWO-SECURITY MODEL

The accompanying spreadsheet can be used to measure the return and risk of a portfolio
of two risky assets. The model calculates the return and risk for varying weights of each
security along with the optimal risky and minimum-variance portfolio. Graphs are
automatically generated for various model inputs. The model allows you to specify a
target rate of return and solves for optimal combinations using the risk-free asset and the
optimal risky portfolio. The spreadsheet is constructed with the two-security return
data from Table 8.1. Additional problems using this spreadsheet are available at
www.mhhe.com/bkm.

A B C D E F
1 | Asset Allocation Analysis: Risk and Return
2 Expected Standard Corr
3 Return Deviation | Coeff s,b Covariance
4 Security 1 0.08 0.12 0.3 0.0072
5 Security 2 0.13 0.2
6 T-Bill 0.05 0
7
8 Weight Weight Expected Standard Reward to
9 Security 1 Security 2 Return Deviation Variability
10 1 0 0.08000 0.12000 0.25000
11 0.9 0.1 0.08500 0.11559 0.30281
12 0.8 0.2 0.09000 0.11454 0.34922
13 0.7 0.3 0.09500 0.11696 0.38474
14 0.6 0.4 0.10000 0.12264 0.40771
15 0.5 0.5 0.10500 0.13115 0.41937
16 0.4 0.6 0.11000 0.14199 0.42258
17 0.3 0.7 0.11500 0.15466 0.42027
18 0.2 0.8 0.12000 0.16876 0.41479
19 0.1 0.9 0.12500 0.18396 0.40771
20 0 1 0.13000 0.20000 0.40000
21

a graph of the lowest possible variance that can be attained for a given portfolio expected
return. Given the input data for expected returns, variances, and covariances, we can cal-
culate the minimum-variance portfolio for any targeted expected return. The plot of these
expected return—standard deviation pairs is presented in Figure 8.10.

Notice that all the individual assets lie to the right inside the frontier, at least when we
allow short sales in the construction of risky portfolios.® This tells us that risky portfolios

8 When short sales are prohibited, single securities may lie on the frontier. For example, the security with the highest expected re-
turn must lie on the frontier, as that security represents the only way that one can obtain a return that high, and so it must also be the
minimum-variance way to obtain that return. When short sales are feasible, however, portfolios can be constructed that offer the
same expected return and lower variance. These portfolios typically will have short positions in low-expected-return securities.
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21 | Optimal Risky Portfolio

22 Short Sales No Short

23 Allowed Sales

24 Weight 1 .40 .40

25 Weight 2 .60 .60

26 Return 1 1

27 Std. Dev. 142 142

28

29

Expected return (%)
A

11% —

5% —

0 5% 10% 15% 20% 25% 30% 35%
Standard deviation

constituted of only a single asset are inefficient. Diversifying investments leads to portfo-
lios with higher expected returns and lower standard deviations.

All the portfolios that lie on the minimum-variance frontier from the global minimum-
variance portfolio and upward provide the best risk—return combinations and thus are can-
didates for the optimal portfolio. The part of the frontier that lies above the global
minimum-variance portfolio, therefore, is called the efficient frontier of risky assets. For
any portfolio on the lower portion of the minimum-variance frontier, there is a portfolio
with the same standard deviation and a greater expected return positioned directly above it.
Hence the bottom part of the minimum-variance frontier is inefficient.
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The second part of the optimization plan involves the risk-free asset. As before, we
search for the capital allocation line with the highest reward-to-variability ratio (that is, the
steepest slope) as shown in Figure 8.11.

The CAL that is supported by the optimal portfolio, P, is tangent to the efficient frontier.
This CAL dominates all alternative feasible lines (the broken lines that are drawn through
the frontier). Portfolio P, therefore, is the optimal risky portfolio.

Finally, in the last part of the problem the individual investor chooses the appropriate
mix between the optimal risky portfolio P and T-bills, exactly as in Figure 8.8.

Now let us consider each part of the portfolio construction problem in more detail. In the
first part of the problem, risk-return analysis, the portfolio manager needs as inputs a set of
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estimates for the expected returns of each security and a set of estimates for the covariance
matrix. (In Part V on security analysis we will examine the security valuation techniques
and methods of financial analysis that analysts use. For now, we will assume that analysts
already have spent the time and resources to prepare the inputs.)

Suppose that the horizon of the portfolio plan is one year. Therefore, all estimates pertain
to a one-year holding period return. Our security analysts cover n securities. As of now, time
zero, we observed these security prices: P{, . . ., P). The analysts derive estimates for each
security’s expected rate of return by forecasting end-of-year (time 1) prices: E(P})), . . .,
E(P)), and the expected dividends for the period: E(D,), . . ., E(D,). The set of expected
rates of return is then computed from
E(P)) + E(D) — P}

Py

The covariances among the rates of return on the analyzed securities (the covariance ma-
trix) usually are estimated from historical data. Another method is to use a scenario analysis
of possible returns from all securities instead of, or as a supplement to, historical analysis.

The portfolio manager is now armed with the n estimates of E(r;) and the n X n estimates
in the covariance matrix in which the n diagonal elements are estimates of the variances,
o7, and the n> — n = n(n — 1) off-diagonal elements are the estimates of the covariances
between each pair of asset returns. (You can verify this from Table 8.2 for the case n = 2.)
We know that each covariance appears twice in this table, so actually we have n(n — 1)/2
different covariances estimates. If our portfolio management unit covers 50 securities, our
security analysts need to deliver 50 estimates of expected returns, 50 estimates of variances,
and 50 X 49/2 = 1,225 different estimates of covariances. This is a daunting task! (We
show later how the number of required estimates can be reduced substantially.)

Once these estimates are compiled, the expected return and variance of any risky port-
folio with weights in each security, w;, can be calculated from the bordered covariance ma-
trix or, equivalently, from the following formulas:

E(r) =

E(r,) = gnl w,E(r;) (8.9

i=1
n
op = 2
i=1j
An extended worked example showing you how to do this on a spreadsheet is presented in
the next section.

We mentioned earlier that the idea of diversification is age-old. The phrase “don’t put
all your eggs in one basket” existed long before modern finance theory. It was not until
1952, however, that Harry Markowitz published a formal model of portfolio selection
embodying diversification principles, thereby paving the way for his 1990 Nobel Prize
for economics.® His model is precisely step one of portfolio management: the identification
of the efficient set of portfolios, or, as it is often called, the efficient frontier of risky assets.

The principal idea behind the frontier set of risky portfolios is that, for any risk level, we
are interested only in that portfolio with the highest expected return. Alternatively, the fron-
tier is the set of portfolios that minimize the variance for any target expected return.

Indeed, the two methods of computing the efficient set of risky portfolios are equivalent.
To see this, consider the graphical representation of these procedures. Figure 8.12 shows
the minimum-variance frontier.

The points marked by squares are the result of a variance-minimization program. We
first draw the constraints, that is, horizontal lines at the level of required expected returns.

M:

ww,Cov(r;, ) (8.10)

1

° Harry Markowitz, “Portfolio Selection,” Journal of Finance, March 1952.
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We then look for the portfolio with the lowest standard deviation that plots on each hori-
zontal line—we look for the portfolio that will plot farthest to the left (smallest standard de-
viation) on that line. When we repeat this for many levels of required expected returns, the
shape of the minimum-variance frontier emerges. We then discard the bottom (dashed) half
of the frontier, because it is inefficient.

In the alternative approach, we draw a vertical line that represents the standard devia-
tion constraint. We then consider all portfolios that plot on this line (have the same standard
deviation) and choose the one with the highest expected return, that is, the portfolio that
plots highest on this vertical line. Repeating this procedure for many vertical lines (levels
of standard deviation) gives us the points marked by circles that trace the upper portion of
the minimum-variance frontier, the efficient frontier.

When this step is completed, we have a list of efficient portfolios, because the solution
to the optimization program includes the portfolio proportions, w;, the expected return,
E(r,), and the standard deviation, T

Let us restate what our portfolio manager has done so far. The estimates generated by
the analysts were transformed into a set of expected rates of return and a covariance matrix.
This group of estimates we shall call the input list. This input list is then fed into the opti-
mization program.

Before we proceed to the second step of choosing the optimal risky portfolio from the
frontier set, let us consider a practical point. Some clients may be subject to additional con-
straints. For example, many institutions are prohibited from taking short positions in any
asset. For these clients the portfolio manager will add to the program constraints that rule
out negative (short) positions in the search for efficient portfolios. In this special case it is
possible that single assets may be, in and of themselves, efficient risky portfolios. For ex-
ample, the asset with the highest expected return will be a frontier portfolio because, with-
out the opportunity of short sales, the only way to obtain that rate of return is to hold the
asset as one’s entire risky portfolio.

Short-sale restrictions are by no means the only such constraints. For example, some
clients may want to ensure a minimal level of expected dividend yield from the optimal port-
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folio. In this case the input list will be expanded to include a set of expected dividend yields
d;, ..., d, and the optimization program will include an additional constraint that ensures that
the expected dividend yield of the portfolio will equal or exceed the desired level, d.

Portfolio managers can tailor the efficient set to conform to any desire of the client. Of
course, any constraint carries a price tag in the sense that an efficient frontier constructed
subject to extra constraints will offer a reward-to-variability ratio inferior to that of a less
constrained one. The client should be made aware of this cost and should carefully consider
constraints that are not mandated by law.

Another type of constraint is aimed at ruling out investments in industries or countries
considered ethically or politically undesirable. This is referred to as socially responsible
investing, which entails a cost in the form of a lower reward-to-variability on the resultant
constrained, optimal portfolio. This cost can be justifiably viewed as a contribution to the
underlying cause.

8.5 |A SPREADSHEET MODEL

Calculation of Expected Return and Variance

Several software packages can be used to generate the efficient frontier. We will demon-
strate the method using Microsoft Excel. Excel is far from the best program for this pur-
pose and is limited in the number of assets it can handle, but working through a simple
portfolio optimizer in Excel can illustrate concretely the nature of the calculations used in
more sophisticated “black-box” programs. You will find that even in Excel, the computa-
tion of the efficient frontier is fairly easy.

We will apply the Markowitz portfolio optimizer to the problem of international diver-
sification. Table 8.4A is taken from Chapter 25, “International Diversification,” and shows
average returns, standard deviations, and the correlation matrix for the rates of return on the
stock indexes of seven countries over the period 1980—1993. Suppose that toward the end
of 1979, the analysts of International Capital Management (ICM) had produced an input
list that anticipated these results. As portfolio manager of ICM, what set of efficient port-
folios would you have considered as investment candidates?

After we input Table 8.4A into our spreadsheet as shown, we create the covariance ma-
trix in Table 8.4B using the relationship Cov(r;, r;) = p;0,0;. The table shows both cell for-
mulas (upper panel) and numerical results (lower panel).

Next we prepare the data for the computation of the efficient frontier. To establish a
benchmark against which to evaluate our efficient portfolios, we use an equally weighted
portfolio, that is, the weights for each of the seven countries is equal to 1/7 = .1429. To
compute the equally weighted portfolio’s mean and variance, these weights are entered in
the border column A53-A59 and border row B52-H52.!° We calculate the variance of this
portfolio in cell B77 in Table 8.4C. The entry in this cell equals the sum of all elements in
the border-multiplied covariance matrix where each element is first multiplied by the port-
folio weights given in both the row and column borders.!! We also include two cells to

10 You should not enter the portfolio weights in these rows and columns independently, since if a weight in the row changes, the
weight in the corresponding column must change to the same value for consistency. Thus you should copy each entry from col-
umn A to the corresponding element of row 52.

' We need the sum of each element of the covariance matrix, where each term has first been multiplied by the product of the port-
folio weights from its row and column. These values appear in Panel C of Table 8.4. We will first sum these elements for each col-
umn and then add up the column sums. Row 60 contains the appropriate column sums. Therefore, the sum of cells B60-H60, which
appears in cell B61, is the variance of the portfolio formed using the weights appearing in the borders of the covariance matrix.
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A | B | c | D | E F G H
1
2 A. Annualized Standard Deviation, Average Return,
& and Correlation Coefficients of International Stocks, 1980-1993
4
5 Std. Dev. (%) Average Ret. (%)
6 us 211 15.7
7 Germany 25.0 21.7
8 UK 28.5 18.3
9 Japan 26.6 17.3
10 Australia 27.6 14.8
1 Canada 23.4 10.5
12 France 26.6 17.2
13
14 Correlation Matrix
15 us Germany UK Japan Australia Canada France
16 us 1.00 0.37 0.53 0.26 0.43 0.73 0.44
17 Germany 0.37 1.00 0.47 0.36 0.29 0.36 0.63
18 UK 0.53 0.47 1.00 0.43 0.50 0.54 0.51
19 Japan 0.26 0.36 0.43 1.00 0.26 0.29 0.42
20 Australia 0.43 0.29 0.50 0.26 1.00 0.56 0.34
21 Canada 0.73 0.36 0.54 0.29 0.56 1.00 0.39
22 France 0.44 0.63 0.51 0.42 0.34 0.39 1.00

A B C D E F G H
27 B. Covariance Matrix: Cell Formulas
28
29 us Germany UK Japan Australia Canada France
30 us b6*b6*b16 b7*b6*c16 b8*b6*d16 b9*b6*e16 b10*b6*f16 b11*b6*g16 b12*b6*h16
31 Germany b6*b7*b17 b7*b7*c17 b8*b7*d17 b9*b7*e17 b10*b7*f17 b11*b7*g17 b12*b7*h17
32 UK b6*b8*b18 b7*b8*c18 b8*b8*d18 b9*b8*e18 b10*b8*f18 b11*b8*g18 b12*b8*h18
33 Japan b6*b9*b19 b7*b9*c19 b8*b9*d19 b9*b9*e19 b10*b9*f19 b11*b9*g19 b12*b9*h19
34 Australia b6*b10*b20 b7*b10*c20 b8*b10*d20 b9*b10*e20 b10*b10*f20 b11*b10*g20 b12*b10*h20
35 Canada b6*b11*b21 b7*b11*c21 b8*b11*d21 b9*b11*e21 b10*b11*f21 b11*b11*g21 b12*b11*h21
36 France b6*b12*b22 b7*b12*c22 b8*b12*d22 b9*b12*e22 b10*b12*f22 b11*b12*g22 b12*b12*h22
37
38 Covariance Matrix: Results
39
40 us Germany UK Japan Australia Canada France
4 us 445.21 195.18 262.80 145.93 250.41 360.43 246.95
42 Germany 195.18 625.00 276.13 239.40 200.10 210.60 418.95
43 UK 262.80 276.13 552.25 268.79 324.30 296.95 318.80
44 Japan 145.93 239.40 268.79 707.56 190.88 180.51 297.18
45 Australia 250.41 200.10 324.30 190.88 761.76 361.67 249.61
46 Canada 360.43 210.60 296.95 180.51 361.67 547.56 242.75
47 France 246.95 418.95 318.80 297.18 249.61 242.75 707.56

A B C D E F G H
49 C. Border-Multiplied Covariance Matrix for the Equally Weighted Portfolio and Portfolio Variance:
50 Cell Formulas
51 us Germany UK Japan Australia Canada France
52 | Weights a53 a54 ab5 a56 a57 a58 ab59
53 0.1429 a53*b52*b41 a53*c52*c41 a53*d52*d41 ab3*e52*e41 a53*f52*f41 a53*g52*g41 a53*h52*h41
54 0.1429 ab4*b52*b42 ab54*c52*c42 ab54*d52*d42 ab4*eb2*e42 a54*f52*f42 ab4*g52*g42 a54*h52*h42
55 0.1429 a55*b52*b43 ab5*c52*c43 ab5*d52*d43 ab5*e52*e43 ab5*f52*f43 ab5*g52*g43 ab55*h52*h43
56 0.1429 ab6*b52*b44 ab6*c52*c44 ab6*d52*d44 ab6*e52*ed4 a56*f52*f44 ab6*g52*g44 ab6*h52*h44
57 0.1429 a57*b52*b45 ab7*c52*c45 a57*d52*d45 ab7*e52*e45 a57*f52*f45 ab7*g52*g45 a57*h52*h45
58 0.1429 ab8*b52*b46 ab8*c52*c46 ab8*d52*d46 ab8*e52*e46 a58*f52*146 ab8*g52*g46 ab8*h52*h46
59 0.1429 a59*b52*b47 ab9*c52*c47 a59*d52*d47 ab9*e52*e47 a59*f52*{47 a59*g52*g47 ab59*h52*h47
60 | Sum(a53:a59) sum(b53:b59) sum(c53:¢c59) sum(d53:d59) sum(e53:e59) sum(f53:f59) sum(g53:959) sum(h53:h59)
61 Portfolio variance sum(b60:h60)
62 | Portfolio SD b61/.5
63 | Portfolio mean ab53*c6+ab4*c7+ab5*c8+ab6*c9+a57*c10+a58*c11+a59*c12
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A | B | c D E F G H
64
65 C. Border-Multiplied Covariance Matrix for the Equally Weighted Portfolio and Portfolio Variance:
66 Results
67 Portfolio us Germany UK Japan Australia Canada France
68 weights 0.1429 0.1429 0.1429 0.1429 0.1429 0.1429 0.1429
69 0.1429 9.09 3.98 5.36 2.98 5.11 7.36 5.04
70 0.1429 3.98 12.76 5.64 4.89 4.08 4.30 8.55
71 0.1429 5.36 5.64 11.27 5.49 6.62 6.06 6.51
72 0.1429 2.98 4.89 5.49 14.44 3.90 3.68 6.06
73 0.1429 5.11 4.08 6.62 3.90 15.55 7.38 5.09
74 0.1429 7.36 4.30 6.06 3.68 7.38 11.17 4.95
75 0.1429 5.04 8.55 6.51 6.06 5.09 4.95 14.44
76 1.0000 38.92 44.19 46.94 41.43 47.73 44.91 50.65
77 Portfolio variance  314.77
78 Portfolio SD 17.7
79 Portfolio mean 16.5
A B (o3 D E F G H

80 D. Border-Multiplied Covariance Matrix for the Efficient Frontier Portfolio with Mean of 16.5%
81 after change of weights by solver)
82
83 Portfolio us Germany UK Japan Australia Canada France
84 weights 0.3467 0.1606 0.0520 0.2083 0.1105 0.1068 0.0150
85 0.3467 53.53 10.87 4.74 10.54 9.59 13.35 1.29
86 0.1606 10.87 16.12 2.31 8.01 3.55 3.61 1.01
87 0.0520 4.74 2.31 1.49 2.91 1.86 1.65 0.25
88 0.2083 10.54 8.01 2.91 30.71 4.39 4.02 0.93
89 0.1105 9.59 3.55 1.86 4.39 9.30 4.27 0.41
90 0.1068 13.35 3.61 1.65 4.02 4.27 6.25 0.39
91 0.0150 1.29 1.01 0.25 0.93 0.41 0.39 0.16
92 1.0000 103.91 45.49 15.21 61.51 33.38 33.53 4.44
93 Portfolio variance  297.46
94 Portfolio SD 17.2
95 Portfolio mean 16.5

A B C D E F G H | J
96 E. The Unrestricted Efficient Frontier and the Restricted Frontier (with no short sales)
97
98 Standard Deviation Country Weights In Efficient Portfolios
99 Mean Unrestricted Restricted us Germany UK Japan Australia Canada France
100 9.0 24.239 not feasible —0.0057 —0.2859 —0.1963 0.2205 0.0645 0.9811 0.2216
101 10.5 22.129 0.0648 —0.1966 —0.1466 0.2181 0.0737 0.8063 0.1803
102 10.5 23.388 0.0000 0.0000 0.0000 0.0007 0.0000 0.9993 0.0000
103 11.0 21.483 0.0883 —0.1668 —0.1301 0.2173 0.0768 0.7480 0.1665
104 11.0 22.325 0.0000 0.0000 0.0000 0.0735 0.0000 0.9265 0.0000
105 12.0 20.292 0.1353 —0.1073 —0.0970 0.2157 0.0829 0.6314 0.1390
106 12.0 20.641 0.0000 0.0000 0.0000 0.1572 0.0325 0.7668 0.0435
107 14.0 18.408 0.2293 0.0118 —0.0308 0.2124 0.0952 0.3982 0.0839
108 14.0 18.416 0.2183 0.0028 0.0000 0.2068 0.0884 0.4020 0.0816
109 15.0 17.767 17.767 0.2763 0.0713 0.0023 0.2108 0.1013 0.2817 0.0563
110 16.0 17.358 17.358 0.3233 0.1309 0.0355 0.2091 0.1074 0.1651 0.0288
11 17.0 17.200 17.200 0.3702 0.1904 0.0686 0.2075 0.1135 0.0485 0.0012
112 17.5 17.216 0.3937 0.2202 0.0851 0.2067 0.1166 —0.0098 —0.0125
113 17.5 17.221 0.3777 0.2248 0.0867 0.2021 0.1086 0.0000 0.0000
114 18.0 17.297 0.4172 0.2499 0.1017 0.2059 0.1197 —0.0681 —0.0263
115 18.0 17.405 0.3285 0.2945 0.1157 0.1869 0.0744 0.0000 0.0000
116 18.5 17.441 0.4407 0.2797 0.1182 0.2051 0.1227 —0.1263 —0.0401
117 18.5 17.790 0.2792 0.3642 0.1447 0.1716 0.0402 0.0000 0.0000
118 21.0 19.036 0.5582 0.4285 0.2010 0.2010 0.1380 —0.4178 —0.1090
119 21.0 22.523 0.0000 0.8014 0.1739 0.0247 0.0000 0.0000 0.0000
120 22.0 20.028 not feasible 0.6052 0.4880 0.2341 0.1994 0.1442 —0.5343 —0.1365
121 26.0 25.390 not feasible 0.7931 0.7262 0.3665 0.1929 0.1687 —1.0006 —0.2467
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compute the standard deviation and expected return of the equally weighted portfolio (for-
mulas in cells B62, B63) and find that they yield an expected return of 16.5% with a stan-
dard deviation of 17.7% (results in cells B78 and B79).

To compute points along the efficient frontier we use the Excel Solver in Table 8.4D
(which you can find in the Tools menu).'?> Once you bring up Solver, you are asked to en-
ter the cell of the target (objective) function. In our application, the target is the variance of
the portfolio, given in cell B93. Solver will minimize this target. You next must input the
cell range of the decision variables (in this case, the portfolio weights, contained in cells
A85-A91). Finally, you enter all necessary constraints into the Solver. For an unrestricted
efficient frontier that allows short sales, there are two constraints: first, that the sum of the
weights equals 1.0 (cell A92 = 1), and second, that the portfolio expected return equals a
target mean return. We will choose a target return equal to that of the equally weighted
portfolio, 16.5%, so our second constraint is that cell B95 = 16.5. Once you have entered
the two constraints you ask the Solver to find the optimal portfolio weights.

The Solver beeps when it has found a solution and automatically alters the portfolio
weight cells in row 84 and column A to show the makeup of the efficient portfolio. It ad-
justs the entries in the border-multiplied covariance matrix to reflect the multiplication by
these new weights, and it shows the mean and variance of this optimal portfolio—the min-
imum variance portfolio with mean return of 16.5%. These results are shown in Table 8.4D,
cells B93—B95. The table shows that the standard deviation of the efficient portfolio with
same mean as the equally weighted portfolio is 17.2%, a reduction of risk of about one-half
percentage point. Observe that the weights of the efficient portfolio differ radically from
equal weights.

To generate the entire efficient frontier, keep changing the required mean in the con-
straint (cell B95),!? letting the Solver work for you. If you record a sufficient number of
points, you will be able to generate a graph of the quality of Figure 8.13.

The outer frontier in Figure 8.13 is drawn assuming that the investor may maintain neg-
ative portfolio weights. If shortselling is not allowed, we may impose the additional con-
straints that each weight (the elements in column A and row 84) must be nonnegative; we
would then obtain the restricted efficient frontier curve in Figure 8.13, which lies inside the
frontier obtained allowing short sales. The superiority of the unrestricted efficient frontier
reminds us that restrictions imposed on portfolio choice may be costly.

The Solver allows you to add “no short sales” and other constraints easily. Once they are
entered, you repeat the variance-minimization exercise until you generate the entire re-
stricted frontier. By using macros in Excel or—even better—with specialized software, the
entire routine can be accomplished with one push of a button.

Table 8.4E presents a number of points on the two frontiers. The first column gives the
required mean and the next two columns show the resultant variance of efficient portfolios
with and without short sales. Note that the restricted frontier cannot obtain a mean return
less than 10.5% (which is the mean in Canada, the country index with the lowest mean re-
turn) or more than 21.7% (corresponding to Germany, the country with the highest mean
return). The last seven columns show the portfolio weights of the seven country stock in-
dexes in the optimal portfolios. You can see that the weights in restricted portfolios are
never negative. For mean returns in the range from about 15%—17%, the two frontiers
overlap since the optimal weights in the unrestricted frontier turn out to be positive (see
also Figure 8.13).

12 If Solver does not show up under the Tools menu, you should select Add-Ins and then select Analysis. This should add Solver
to the list of options in the Tools menu.
13 Inside Solver, highlight the constraint, click on Change, and enter the new value for the portfolio’s mean return.
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Figure 8.13 Efficient frontier with seven countries.
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Notice that despite the fact that German stocks offer the highest mean return and even
the highest reward-to-variability ratio, the weight of U.S. stocks is generally higher in both
restricted and unrestricted portfolios. This is due to the lower correlation of U.S. stocks
with stocks of other countries, and illustrates the importance of diversification attributes
when forming efficient portfolios. Figure 8.13 presents points corresponding to means and
standard deviations of individual country indexes, as well as the equally weighted port-
folio. The figure clearly shows the benefits from diversification.

A spreadsheet model featuring Optimal Portfolios is available on the Online Learning
Center at www.mhhe.com/bkm. It contains a template that is similar to the template devel-
oped in this section. The model can be used to find optimal mixes of securities for targeted
levels of returns for both restricted and unrestricted portfolios. Graphs of the efficient fron-
tier are generated for each set of inputs. Additional practice problems using this spreadsheet
are also available.

Capital Allocation and the Separation Property

Now that we have the efficient frontier, we proceed to step two and introduce the risk-
free asset. Figure 8.14 shows the efficient frontier plus three CALSs representing various
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Figure 8.14 Capital allocation lines with various portfolios from the efficient set.
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portfolios from the efficient set. As before, we ratchet up the CAL by selecting different
portfolios until we reach Portfolio P, which is the tangency point of a line from F to the
efficient frontier. Portfolio P maximizes the reward-to-variability ratio, the slope of the
line from F to portfolios on the efficient frontier. At this point our portfolio manager is
done. Portfolio P is the optimal risky portfolio for the manager’s clients. This is a good
time to ponder our results and their implementation.

The most striking conclusion is that a portfolio manager will offer the same risky port-
folio, P, to all clients regardless of their degree of risk aversion.'* The degree of risk aver-
sion of the client comes into play only in the selection of the desired point along the CAL.
Thus the only difference between clients’ choices is that the more risk-averse client will
invest more in the risk-free asset and less in the optimal risky portfolio than will a less risk-
averse client. However, both will use Portfolio P as their optimal risky investment vehicle.

This result is called a separation property; it tells us that the portfolio choice problem
may be separated into two independent tasks. The first task, determination of the optimal
risky portfolio, is purely technical. Given the manager’s input list, the best risky portfolio
is the same for all clients, regardless of risk aversion. The second task, however, allocation
of the complete portfolio to T-bills versus the risky portfolio, depends on personal prefer-
ence. Here the client is the decision maker.

The crucial point is that the optimal portfolio P that the manager offers is the same for
all clients. This result makes professional management more efficient and hence less costly.
One management firm can serve any number of clients with relatively small incremental
administrative costs.

14 Clients who impose special restrictions (constraints) on the manager, such as dividend yield, will obtain another optimal port-
folio. Any constraint that is added to an optimization problem leads, in general, to a different and less desirable optimum com-
pared to an unconstrained program.
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In practice, however, different managers will estimate different input lists, thus deriving
different efficient frontiers, and offer different “optimal” portfolios to their clients. The
source of the disparity lies in the security analysis. It is worth mentioning here that the rule
of GIGO (garbage in—garbage out) also applies to security analysis. If the quality of the se-
curity analysis is poor, a passive portfolio such as a market index fund will result in a bet-
ter CAL than an active portfolio that uses low-quality security analysis to tilt portfolio
weights toward seemingly favorable (mispriced) securities.

As we have seen, optimal risky portfolios for different clients also may vary because of
portfolio constraints such as dividend-yield requirements, tax considerations, or other client
preferences. Nevertheless, this analysis suggests that a limited number of portfolios may be
sufficient to serve the demands of a wide range of investors. This is the theoretical basis of
the mutual fund industry.

The (computerized) optimization technique is the easiest part of the portfolio construc-
tion problem. The real arena of competition among portfolio managers is in sophisticated
security analysis.

Suppose that two portfolio managers who work for competing investment management houses
each employ a group of security analysts to prepare the input list for the Markowitz algorithm.
When all is completed, it turns out that the efficient frontier obtained by portfolio manager A dom-
inates that of manager B. By dominate, we mean that A’s optimal risky portfolio lies northwest of
B’s. Hence, given a choice, investors will all prefer the risky portfolio that lies on the CAL of A.

What should be made of this outcome?
Should it be attributed to better security analysis by A’s analysts?
Could it be that A’s computer program is superior?

W

If you were advising clients (and had an advance glimpse at the efficient frontiers of various
managers), would you tell them to periodically switch their money to the manager with the
most northwesterly portfolio?

Asset Allocation and Security Selection

As we have seen, the theories of security selection and asset allocation are identical. Both
activities call for the construction of an efficient frontier, and the choice of a particular port-
folio from along that frontier. The determination of the optimal combination of securities
proceeds in the same manner as the analysis of the optimal combination of asset classes.
Why, then, do we (and the investment community) distinguish between asset allocation and
security selection?

Three factors are at work. First, as a result of greater need and ability to save (for col-
lege educations, recreation, longer life in retirement, health care needs, etc.), the demand
for sophisticated investment management has increased enormously. Second, the widening
spectrum of financial markets and financial instruments has put sophisticated investment
beyond the capacity of many amateur investors. Finally, there are strong economies of
scale in investment analysis. The end result is that the size of a competitive investment
company has grown with the industry, and efficiency in organization has become an
important issue.

A large investment company is likely to invest both in domestic and international mar-
kets and in a broad set of asset classes, each of which requires specialized expertise. Hence
the management of each asset-class portfolio needs to be decentralized, and it becomes im-
possible to simultaneously optimize the entire organization’s risky portfolio in one stage,
although this would be prescribed as optimal on theoretical grounds.
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The practice is therefore to optimize the security selection of each asset-class portfolio
independently. At the same time, top management continually updates the asset alloca-
tion of the organization, adjusting the investment budget allotted to each asset-class port-
folio. When changed frequently in response to intensive forecasting activity, these
reallocations are called market timing. The shortcoming of this two-step approach to
portfolio construction, versus the theory-based one-step optimization, is the failure to ex-
ploit the covariance of the individual securities in one asset-class portfolio with the indi-
vidual securities in the other asset classes. Only the covariance matrix of the securities
within each asset-class portfolio can be used. However, this loss might be small because
of the depth of diversification of each portfolio and the extra layer of diversification at
the asset allocation level.

OPTIMAL PORTFOLIOS WITH RESTRICTIONS ON THE
RISK-FREE ASSET

The availability of a risk-free asset greatly simplifies the portfolio decision. When all in-
vestors can borrow and lend at that risk-free rate, we are led to a unique optimal risky port-
folio that is appropriate for all investors given a common input list. This portfolio
maximizes the reward-to-variability ratio. All investors use the same risky portfolio and
differ only in the proportion they invest in it versus in the risk-free asset.

What if a risk-free asset is not available? Although T-bills are risk-free assets in nomi-
nal terms, their real returns are uncertain. Without a risk-free asset, there is no tangency
portfolio that is best for all investors. In this case investors have to choose a portfolio from
the efficient frontier of risky assets redrawn in Figure 8.15.

Each investor will now choose an optimal risky portfolio by superimposing a personal
set of indifference curves on the efficient frontier as in Figure 8.15. An investor with indif-
ference curves marked U’, U”, and U" in Figure 8.15 will choose Portfolio P. More risk-
averse investors with steeper indifference curves will choose portfolios with lower means
and smaller standard deviations such as Portfolio Q, while more risk-tolerant investors will
choose portfolios with higher means and greater risk, such as Portfolio S. The common fea-
ture of all these investors is that each chooses portfolios on the efficient frontier.

Even if virtually risk-free lending opportunities are available, many investors do face
borrowing restrictions. They may be unable to borrow altogether, or, more realistically,
they may face a borrowing rate that is significantly greater than the lending rate.

When a risk-free investment is available, but an investor cannot borrow, a CAL exists
but is limited to the line FP as in Figure 8.16. Any investors whose preferences are repre-
sented by indifference curves with tangency portfolios on the portion FP of the CAL, such
as Portfolio A, are unaffected by the borrowing restriction. Such investors are net lenders
at rate ry.

Aggressive or more risk-tolerant investors, who would choose Portfolio B in the ab-
sence of the borrowing restriction, are affected, however. Such investors will be driven to
portfolios such as Portfolio Q, which are on the efficient frontier of risky assets. These in-
vestors will not invest in the risk-free asset.

In more realistic scenarios, individuals who wish to borrow to invest in a risky portfolio
will have to pay an interest rate higher than the T-bill rate. For example, the call money rate
charged by brokers on margin accounts is higher than the T-bill rate.

Investors who face a borrowing rate greater than the lending rate confront a three-part
CAL such as in Figure 8.17. CAL,, which is relevant in the range FP,, represents the efficient
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Figure 8.15 Portfolio selection without a risk-free asset.
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Efficient Frontier

Efficient frontier

portfolio set for defensive (risk-averse) investors. These investors invest part of their funds in
T-bills at rate . They find that the tangency Portfolio is P;, and they choose a complete port-
folio such as Portfolio A in Figure 8.18.

CAL,, which is relevant in a range to the right of Portfolio P,, represents the efficient
portfolio set for more aggressive, or risk-tolerant, investors. This line starts at the borrow-
ing rate r/, but it is unavailable in the range rfP,, because lending (investing in T-bills) is
available only at the risk-free rate rp which is less than r};

Investors who are willing to borrow at the higher rate, rf, to invest in an optimal risky
portfolio will choose Portfolio P, as the risky investment vehicle. Such a case is depicted
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in Figure 8.19, which superimposes a relatively risk-tolerant investor’s indifference curve
on CAL,. The investor with the indifference curve in Figure 8.19 chooses Portfolio P, as
the optimal risky portfolio and borrows to invest in it, arriving at the complete Portfolio B.

Investors in the middle range, neither defensive enough to invest in T-bills nor aggres-
sive enough to borrow, choose a risky portfolio from the efficient frontier in the range P,P,.
This case is depicted in Figure 8.20. The indifference curve representing the investor in
Figure 8.20 leads to a tangency portfolio on the efficient frontier, Portfolio C.
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With differential lending and borrowing rates, only investors with about average degrees of risk
aversion will choose a portfolio in the range P,P, in Figure 8.18. Other investors will choose a
CONCEPT portfolio on CAL, if they are more risk averse, or on CAL, if they are more risk tolerant.

CHECK I a. Does this mean that investors with average risk aversion are more dependent on the quality of

QUESTION 5 the forecasts that generate the efficient frontier?

b. Describe the trade-off between expected return and standard deviation for portfolios between
P, and P, in Figure 8.18 compared with portfolios on CAL, beyond P,.

SUMMARY 1. The expected return of a portfolio is the weighted average of the component security ex-
pected returns with the investment proportions as weights.

2. The variance of a portfolio is the weighted sum of the elements of the covariance matrix
with the product of the investment proportions as weights. Thus the variance of each as-
set is weighted by the square of its investment proportion. Each covariance of any pair
of assets appears twice in the covariance matrix; thus the portfolio variance includes
twice each covariance weighted by the product of the investment proportions in each of
the two assets.

3. Even if the covariances are positive, the portfolio standard deviation is less than the
weighted average of the component standard deviations, as long as the assets are not
perfectly positively correlated. Thus portfolio diversification is of value as long as as-
sets are less than perfectly correlated.

4. The greater an asset’s covariance with the other assets in the portfolio, the more it con-
tributes to portfolio variance. An asset that is perfectly negatively correlated with a port-
folio can serve as a perfect hedge. The perfect hedge asset can reduce the portfolio
variance to zero.

5. The efficient frontier is the graphical representation of a set of portfolios that maximize
expected return for each level of portfolio risk. Rational investors will choose a portfo-
lio on the efficient frontier.

6. A portfolio manager identifies the efficient frontier by first establishing estimates for the
asset expected returns and the covariance matrix. This input list is then fed into an opti-
mization program that reports as outputs the investment proportions, expected returns,
and standard deviations of the portfolios on the efficient frontier.

7. In general, portfolio managers will arrive at different efficient portfolios because of dif-
ferences in methods and quality of security analysis. Managers compete on the quality
of their security analysis relative to their management fees.
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8. If a risk-free asset is available and input lists are identical, all investors will choose the
same portfolio on the efficient frontier of risky assets: the portfolio tangent to the CAL.
All investors with identical input lists will hold an identical risky portfolio, differing
only in how much each allocates to this optimal portfolio and to the risk-free asset. This
result is characterized as the separation principle of portfolio construction.

9. When a risk-free asset is not available, each investor chooses a risky portfolio on the ef-
ficient frontier. If a risk-free asset is available but borrowing is restricted, only aggres-
sive investors will be affected. They will choose portfolios on the efficient frontier
according to their degree of risk tolerance.

KEY TERMS (iversification market risk nondiversifiable risk
insurance principle systematic risk unique risk
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firm-specific risk portfolio opportunity set efficient frontier of
nonsystematic risk reward-to-variability ratio risky assets
diversifiable risk optimal risky portfolio input list

minimum-variance portfolio minimum-variance frontier ~ separation property

WEBSITES http:/finance.yahoo.com can be used to find historical price information to be used in
estimating returns, standard deviation of returns, and covariance of returns for individ-
ual securities. The information is available within the chart function for individual
securities.

http://www.financialengines.com has risk measures that can be used to compare indi-
vidual stocks to an average hypothetical portfolio.

http://www.portfolioscience.com uses historical information to calculate potential
losses for individual securities or portfolios of securities. The risk measure is based on
the concept of value at risk and includes some capabilities of stress testing.

PROBLEMS The following data apply to problems 1 through 8:
A pension fund manager is considering three mutual funds. The first is a stock fund, the
second is a long-term government and corporate bond fund, and the third is a T-bill money
market fund that yields a rate of 8%. The probability distribution of the risky funds is as

follows:
Expected Return Standard Deviation
Stock fund (S) 20% 30%
Bond fund (B) 12 15

The correlation between the fund returns is .10.
1. What are the investment proportions in the minimum-variance portfolio of the two
risky funds, and what is the expected value and standard deviation of its rate of return?
2. Tabulate and draw the investment opportunity set of the two risky funds. Use invest-
ment proportions for the stock funds of zero to 100% in increments of 20%.
3. Draw a tangent from the risk-free rate to the opportunity set. What does your graph
show for the expected return and standard deviation of the optimal portfolio?
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4. Solve numerically for the proportions of each asset and for the expected return and
standard deviation of the optimal risky portfolio.

5. What is the reward-to-variability ratio of the best feasible CAL?

6. You require that your portfolio yield an expected return of 14%, and that it be efficient
on the best feasible CAL.
a. What is the standard deviation of your portfolio?
b. What is the proportion invested in the T-bill fund and each of the two risky funds?

7. If you were to use only the two risky funds, and still require an expected return of 14%),
what must be the investment proportions of your portfolio? Compare its standard devi-
ation to that of the optimized portfolio in problem 6. What do you conclude?

8. Suppose that you face the same opportunity set, but you cannot borrow. You wish to
construct a portfolio of only stocks and bonds with an expected return of 24%. What
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are the appropriate portfolio proportions and the resulting standard deviations? What
reduction in standard deviation could you attain if you were allowed to borrow at the
risk-free rate?

9. Stocks offer an expected rate of return of 18%, with a standard deviation of 22%. Gold
offers an expected return of 10% with a standard deviation of 30%.

a. In light of the apparent inferiority of gold with respect to both mean return and
volatility, would anyone hold gold? If so, demonstrate graphically why one would
do so.

b. Given the data above, reanswer (a) with the additional assumption that the correla-
tion coefficient between gold and stocks equals 1. Draw a graph illustrating why one
would or would not hold gold in one’s portfolio. Could this set of assumptions for
expected returns, standard deviations, and correlation represent an equilibrium for
the security market?

10. Suppose that there are many stocks in the security market and that the characteristics
of Stocks A and B are given as follows:

Stock Expected Return Standard Deviation

A 10% 5%

B 15 10
Correlation = —1

Suppose that it is possible to borrow at the risk-free rate, . What must be the value of
the risk-free rate? (Hint: Think about constructing a risk-free portfolio from Stocks A
and B.)

11. Assume that expected returns and standard deviations for all securities (including the
risk-free rate for borrowing and lending) are known. In this case all investors will have
the same optimal risky portfolio. (True or false?)

12. The standard deviation of the portfolio is always equal to the weighted average of the
standard deviations of the assets in the portfolio. (True or false?)

13. Suppose you have a project that has a .7 chance of doubling your investment in a year
and a .3 chance of halving your investment in a year. What is the standard deviation of
the rate of return on this investment?

14. Suppose that you have $1 million and the following two opportunities from which to
construct a portfolio:

a. Risk-free asset earning 12% per year.
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b. Risky asset earning 30% per year with a standard deviation of 40%.

If you construct a portfolio with a standard deviation of 30%, what will be the rate of
return?

@ The following data apply to problems 15 through 17.

Hennessy & Associates manages a $30 million equity portfolio for the multimanager
Wilstead Pension Fund. Jason Jones, financial vice president of Wilstead, noted that Hen-
nessy had rather consistently achieved the best record among the Wilstead’s six equity man-
agers. Performance of the Hennessy portfolio had been clearly superior to that of the S&P
500 in four of the past five years. In the one less-favorable year, the shortfall was trivial.

Hennessy is a “bottom-up” manager. The firm largely avoids any attempt to “time the
market.” It also focuses on selection of individual stocks, rather than the weighting of fa-
vored industries.
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There is no apparent conformity of style among the six equity managers. The five man-
agers, other than Hennessy, manage portfolios aggregating $250 million made up of more
than 150 individual issues.

Jones is convinced that Hennessy is able to apply superior skill to stock selection,
but the favorable returns are limited by the high degree of diversification in the portfolio.
Over the years, the portfolio generally held 40-50 stocks, with about 2%-3% of total
funds committed to each issue. The reason Hennessy seemed to do well most years was be-
cause the firm was able to identify each year 10 or 12 issues which registered particularly
large gains.

Based on this overview, Jones outlined the following plan to the Wilstead pension com-
mittee:

Let’s tell Hennessy to limit the portfolio to no more than 20 stocks. Hennessy will double the
commitments to the stocks that it really favors, and eliminate the remainder. Except for this one
new restriction, Hennessy should be free to manage the portfolio exactly as before.

All the members of the pension committee generally supported Jones’s proposal be-
cause all agreed that Hennessy had seemed to demonstrate superior skill in selecting stocks.
Yet the proposal was a considerable departure from previous practice, and several commit-
tee members raised questions. Respond to each of the following questions.

15. a. Will the limitations of 20 stocks likely increase or decrease the risk of the portfolio?

Explain.
b. Is there any way Hennessy could reduce the number of issues from 40 to 20 without
significantly affecting risk? Explain.

16. One committee member was particularly enthusiastic concerning Jones’s proposal. He
suggested that Hennessy’s performance might benefit further from reduction in the
number of issues to 10. If the reduction to 20 could be expected to be advantageous, ex-
plain why reduction to 10 might be less likely to be advantageous. (Assume that
Wilstead will evaluate the Hennessy portfolio independently of the other portfolios in
the fund.)

17. Another committee member suggested that, rather than evaluate each managed portfo-
lio independently of other portfolios, it might be better to consider the effects of a
change in the Hennessy portfolio on the total fund. Explain how this broader point of
view could affect the committee decision to limit the holdings in the Hennessy port-
folio to either 10 or 20 issues.

The following data are for problems 18 through 20.

The correlation coefficients between pairs of stocks are as follows: Corr(A,B) = .85;
Corr(A,C) = .60; Corr(A,D) = .45. Each stock has an expected return of 8% and a standard
deviation of 20%.

18. If your entire portfolio is now composed of Stock A and you can add some of only one
stock to your portfolio, would you choose (explain your choice):
a. B.
b. C.
c. D.
d. Need more data.

19. Would the answer to problem 18 change for more risk-averse or risk-tolerant investors?
Explain.

20. Suppose that in addition to investing in one more stock you can invest in T-bills

as well. Would you change your answers to problems 18 and 19 if the T-bill rate is
8%
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@ 21. Which one of the following portfolios cannot lie on the efficient frontier as described

23

24

25

D

by Markowitz?
Portfolio Expected Return (%) Standard Deviation (%)
a. w 15 36
b. X 12 15
C. V4 5 7
d. Y 9 21

Which statement about portfolio diversification is correct?

a. Proper diversification can reduce or eliminate systematic risk.

b. Diversification reduces the portfolio’s expected return because it reduces a portfo-
lio’s total risk.

c. As more securities are added to a portfolio, total risk typically would be expected to
fall at a decreasing rate.

d. The risk-reducing benefits of diversification do not occur meaningfully until at least
30 individual securities are included in the portfolio.

The measure of risk for a security held in a diversified portfolio is:

a. Specific risk.

b. Standard deviation of returns.

c. Reinvestment risk.

d. Covariance.

Portfolio theory as described by Markowitz is most concerned with:

a. The elimination of systematic risk.

b. The effect of diversification on portfolio risk.

c. The identification of unsystematic risk.

d. Active portfolio management to enhance return.

Assume that a risk-averse investor owning stock in Miller Corporation decides to add
the stock of either Mac or Green Corporation to her portfolio. All three stocks offer the
same expected return and total risk. The covariance of return between Miller and Mac
is —.05 and between Miller and Green is +.05. Portfolio risk is expected to:

a. Decline more when the investor buys Mac.

b. Decline more when the investor buys Green.

c. Increase when either Mac or Green is bought.

d. Decline or increase, depending on other factors.

Stocks A, B, and C have the same expected return and standard deviation. The follow-
ing table shows the correlations between the returns on these stocks.

Stock A Stock B Stock C
Stock A +1.0
Stock B +0.9 +1.0
Stock C +0.1 -0.4 +1.0

Given these correlations, the portfolio constructed from these stocks having the lowest
risk is a portfolio:

a. Equally invested in stocks A and B.

b. Equally invested in stocks A and C.
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c. Equally invested in stocks B and C.
d. Totally invested in stock C.

@ 27. Statistics for three stocks, A, B, and C, are shown in the following tables.

Standard Deviations of Returns

Stock: A B C

Standard deviation: .40 .20 .40

Correlations of Returns

Stock A B C

A 1.00 0.90 0.50
B 1.00 0.10
C 1.00

Based only on the information provided in the tables, and given a choice between a
portfolio made up of equal amounts of stocks A and B or a portfolio made up of equal
amounts of stocks B and C, state which portfolio you would recommend. Justify your
choice.

The following table of compound annual returns by decade applies to problems 28 and 29.

1920s* 1930s 1940s 1950s 1960s 1970s 1980s 1990s
Small company stocks —3.72% 7.28% 20.63%  19.01% 13.72% 8.75%  12.46%  13.84%
Large company stocks 18.36 —-1.25 9.11 19.41 7.84 5.90 17.60 18.20
Long-term government 3.98 4.60 3.59 0.25 1.14 6.63 11.50 8.60
Intermediate-term government 3.77 3.91 1.70 1.1 3.41 6.11 12.01 7.74
Treasury-bills 3.56 0.30 0.37 1.87 3.89 6.29 9.00 5.02
Inflation —1.00 —2.04 5.36 2.22 2.52 7.36 5.10 2.93

*Based on the period 1926—1929.
Source: Data in Table 5.2.

28. Input the data from the table into a spreadsheet. Compute the serial correlation in
decade returns for each asset class and for inflation. Also find the correlation between
the returns of various asset classes. What do the data indicate?
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29. Convert the asset returns by decade presented in the table into real rates. Repeat the
analysis of problem 28 for the real rates of return.

SOLUTIONS 1. a. The first term will be wy, X w;, X o 3, since this is the element in the top corner of
TO CONCEPT the matrix (o3) times the term on the column border (w)) times the term on the
CHECKS row border (wp). Applying this rule to each term of the covariance matrix results
in the sum w303 + wpwzCov(rgrp) + wpwpCov(rp, rz) + wioz, which is the
same as equation 8.2, since Cov(rgrp) = Cov(rp, rg).
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SOLUTIONS b. The bordered covariance matrix is
TO CONCEPT
CHECKS
Wx Wy wz
Wy of Cov(ry,ry) Cov(ry,ry)
wy Cov(ry,ry) o? Cov(ry,ry)
Wy Cov(rzry) Cov(rzry) o2

There are nine terms in the covariance matrix. Portfolio variance is calculated
from these nine terms:
0} = wxog + wioy + wyo7
+ wywyCov(ry, ry) + wywxCov(ry, ry)
+ wyw,Cov(ry, rz) + wwyCov(ry, ry)
+ wyw,Cov(ry, ry) + wwy, Cov(ry, ry)
= W30} + wia} + wio}
+ 2wywyCov(ry, ry) + 2wyw,Cov(ry, r;) + 2wyw,Cov(ry, rz)
2. The parameters of the opportunity set are E(rp) = 8%, E(rg) = 13%, o = 12%,

oy = 20%, and p(D,E) = .25. From the standard deviations and the correlation co-
efficient we generate the covariance matrix:

Stock D E
D 144 60
E 60 400

The global minimum-variance portfolio is constructed so that

o2 — Cov(rp, rp)
o3 + 0% — 2 Cov(rp, rp)
B 400 — 60

(144 + 400) — (2 X 60)
wg=1—wp=.1981

WD:

=.8019

Its expected return and standard deviation are

E(ry) = (:8019 X 8) + (.1981 X 13) = 8.99%
op = [Whod + wior + 2wpweCov(rp, rx)]"2

= [(.80192 X 144) + (.19812 X 400) + (2 X .8019 X .1981 X 60)]"2
=11.29%

For the other points we simply increase wy, from .10 to .90 in increments of .10; ac-
cordingly, wg ranges from .90 to .10 in the same increments. We substitute these
portfolio proportions in the formulas for expected return and standard deviation.
Note that when wy = 1.0, the portfolio parameters equal those of the stock fund;
when wj, = 1, the portfolio parameters equal those of the debt fund.

We then generate the following table:
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SOLUTIONS

TO CONCEPT We Wp E(r) o

CHECKS 0.0 1.0 8.0 12.00
0.1 0.9 8.5 11.46
0.2 0.8 9.0 11.29
0.3 0.7 9.5 11.48
0.4 0.6 10.0 12.03
0.5 0.5 10.5 12.88
0.6 0.4 1.0 13.99
07 0.3 1.5 15.30
0.8 0.2 12.0 16.76
0.9 0.1 12.5 18.34
1.0 0.0 13.0 20.00
0.1981 0.8019 8.99 11.29 minimum variance portfolio

You can now draw your graph.

3. a. The computations of the opportunity set of the stock and risky bond funds are like
those of question 2 and will not be shown here. You should perform these com-
putations, however, in order to give a graphical solution to part a. Note that the
covariance between the funds is

Cov(ry, rg) = p(A, B) X 04 X 05
= —.2X20X60=-240
b. The proportions in the optimal risky portfolio are given by
e = (10 — 5)60* — (30 — 5) (—240)
A7 (10 — 5)60% + (30 — 5)20 — 30(—240)

= .6818
wg=1—w, =.3182

The expected return and standard deviation of the optimal risky portfolio are

E(rp) = (.6818 X 10) + (.3128 X 30) = 16.36%
op = {(.6818% X 20%) + (.3182% X 60%) + [2 X .6818 X .3182(—240)]}
=21.13%

Note that in this case the standard deviation of the optimal risky portfolio is
smaller than the standard deviation of stock A. Note also that portfolio P is not the
global minimum-variance portfolio. The proportions of the latter are given by

_602—(—240)  _
602 + 202 — 2( — 240)

wp=1—w, =.1429

8571

Wy

With these proportions, the standard deviation of the minimum-variance portfolio is

o(min) = {(.85712 X 20) + (.14292 X 60%) + [2 X .8571 X .1429 X (— 240)]}'2
= 17.57%

which is smaller than that of the optimal risky portfolio.
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SOLUTIONS c. The CAL is the line from the risk-free rate through the optimal risky portfolio.
TO CONCEPT This line represents all efficient portfolios that combine T-bills with the optimal
CHECKS risky portfolio. The slope of the CAL is
_E(rp) — 1y 1636 -5
S=—e 213 ®

d. Given a degree of risk aversion, A, an investor will choose a proportion, y, in the
optimal risky portfolio of

_E(p) 1 _ 16.36 — 5 _
Y= 01 XAo: .01 X5X21.13 5089

This means that the optimal risky portfolio, with the given data, is attractive
enough for an investor with A = 5 to invest 50.89% of his or her wealth in it.
Since stock A makes up 68.18% of the risky portfolio and stock B makes up
31.82%, the investment proportions for this investor are

Stock A: .5089 X 68.18 = 34.70%
Stock B: .5089 X 31.82 = 16.19%

Total 50.89%

4. Efficient frontiers derived by portfolio managers depend on forecasts of the rates of
return on various securities and estimates of risk, that is, the covariance matrix. The
forecasts themselves do not control outcomes. Thus preferring managers with rosier
forecasts (northwesterly frontiers) is tantamount to rewarding the bearers of good
news and punishing the bearers of bad news. What we should do is reward bearers of
accurate news. Thus if you get a glimpse of the frontiers (forecasts) of portfolio
managers on a regular basis, what you want to do is develop the track record of their
forecasting accuracy and steer your advisees toward the more accurate forecaster.
Their portfolio choices will, in the long run, outperform the field.

5. a. Portfolios that lie on the CAL are combinations of the tangency (optimal risky)
portfolio and the risk-free asset. Hence they are just as dependent on the accuracy
of the efficient frontier as portfolios that are on the frontier itself. If we judge fore-
casting accuracy by the accuracy of the reward-to-variability ratio, then all port-
folios on the CAL will be exactly as accurate as the tangency portfolio.

b. All portfolios on CAL; are combinations of portfolio P; with lending (buying
T-bills). This combination of one risky asset with a risk-free asset leads to a linear
relationship between the portfolio expected return and its standard deviation:

E(r P,) — Iy

E(rp)=r+—————0p (5.b)
O-Pl
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The same applies to all portfolios on CAL,; just replace E(rp ), op in equation 5.b
with E(rp), 0p,.

An investor who wishes to have an expected return between E(rp) and
E(rp,) must find the appropriate portfolio on the efficient frontier of risky assets
between P, and P, in the correct proportions.
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Go to www.morningstar.com and select the tab entitled Funds. In the dialog box for se-
lecting a particular fund, type Fidelity Select and hit the Go button. This will list all of
the Fidelity Select funds. Select the Fidelity Select Multimedia Fund. Find the fund’s
top 25 individual holdings from the displayed information. The top holdings are found
in the Style section. Identify the top five holdings using the ticker symbol.

Once you have obtained this information, go to www.financialengines.com. From
the Site menu, select the Forecast and Analysis tab and then select the fund’s Scorecard
tab. You will find a dialog box that allows you to search for funds or individual stocks.
You can enter the name or ticker for each of the individual stocks and the fund. Com-
pare the risk rankings of the individual securities with the risk ranking of the fund. What
factors are likely leading to the differences in the individual rankings and the overall

fund ranking?

THE POWER OF DIVERSIFICATION

Section 8.1 introduced the concept of diversification and the limits to the benefits of diver-
sification resulting from systematic risk. Given the tools we have developed, we can re-
consider this intuition more rigorously and at the same time sharpen our insight regarding
the power of diversification.

Recall from equation 8.10 that the general formula for the variance of a portfolio is

iwl w;Cov(r;, 1,

=1

M:

(8A.1)

l’]

j=1

Consider now the naive diversification strategy in which an equally weighted portfolio is
constructed, meaning that w; = 1/n for each security. In this case equation 8A.1 may be
rewritten as follows, where we break out the terms for which i = j into a separate sum, not-
ing that Cov(r;, r;) =

or +3 3 L covr ) (8A.2)

m1i=
J#FI

'Sl\.)
:I'—
:I'—

i

Note that there are n variance terms and n(n — 1) covariance terms in equation 8A.2.
If we define the average variance and average covariance of the securities as

n

o2 =%20’

i=1

Cov = E E Cov(r;, r ]
5: o
we can express portfolio variance as
og=%62+”_1(7v (8A.3)

Now examine the effect of diversification. When the average covariance among security
returns is zero, as it is when all risk is firm-specific, portfolio variance can be driven to zero.
We see this from equation 8A.3: The second term on the right-hand side will be zero in this
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scenario, while the first term approaches zero as n becomes larger. Hence when security re-
turns are uncorrelated, the power of diversification to limit portfolio risk is unlimited.

However, the more important case is the one in which economywide risk factors impart
positive correlation among stock returns. In this case, as the portfolio becomes more highly
diversified (n increases) portfolio variance remains positive. Although firm-specific risk,
represented by the first term in equation 8A.3, is still diversified away, the second term
simply approaches Cov as n becomes greater. [Note that (n — 1)/n = 1 — 1/n, which ap-
proaches 1 for large n.] Thus the irreducible risk of a diversified portfolio depends on the
covariance of the returns of the component securities, which in turn is a function of the im-
portance of systematic factors in the economy.

To see further the fundamental relationship between systematic risk and security corre-
lations, suppose for simplicity that all securities have a common standard deviation, o, and
all security pairs have a common correlation coefficient, p. Then the covariance between
all pairs of securities is po?, and equation 8A.3 becomes

1 n—1

o, =-0>+
n

po? (8A.4)

The effect of correlation is now explicit. When p = 0, we again obtain the insurance
principle, where portfolio variance approaches zero as n becomes greater. For p > 0, how-
ever, portfolio variance remains positive. In fact, for p = 1, portfolio variance equals ¢~ re-
gardless of n, demonstrating that diversification is of no benefit: In the case of perfect
correlation, all risk is systematic. More generally, as n becomes greater, equation 8A.4
shows that systematic risk becomes pa?.

Table 8A.1 presents portfolio standard deviation as we include ever-greater numbers of
securities in the portfolio for two cases, p = 0 and p = .40. The table takes o to be 50%. As
one would expect, portfolio risk is greater when p = .40. More surprising, perhaps, is that
portfolio risk diminishes far less rapidly as n increases in the positive correlation case. The
correlation among security returns limits the power of diversification.

Note that for a 100-security portfolio, the standard deviation is 5% in the uncorrelated
case—still significant compared to the potential of zero standard deviation. For p = .40, the
standard deviation is high, 31.86%, yet it is very close to undiversifiable systematic risk in
the infinite-sized security universe, Vpo? = V.4 X 50> = 31.62%. At this point, further
diversification is of little value.

We also gain an important insight from this exercise. When we hold diversified portfo-
lios, the contribution to portfolio risk of a particular security will depend on the covariance
of that security’s return with those of other securities, and not on the security’s variance. As
we shall see in Chapter 9, this implies that fair risk premiums also should depend on co-
variances rather than total variability of returns.

CONCEPT
CHECK I

QUESTION A.1

Suppose that the universe of available risky securities consists of a large number of stocks, iden-
tically distributed with E(r) = 15%, o = 60%, and a common correlation coefficient of p = .5.

a. What is the expected return and standard deviation of an equally weighted risky portfolio of
25 stocks?

b. What is the smallest number of stocks necessary to generate an efficient portfolio with a stan-
dard deviation equal to or smaller than 43%?

c. What is the systematic risk in this security universe?

d. If T-bills are available and yield 10%, what is the slope of the CAL?




@ ‘ Bodie-Kane-Marcus: 11. Portfolio Theory 8. Optimal Risky Portfolio © The McGraw-Hill

Investments, Fifth Edition Companies, 2001
CHAPTER 8 Optimal Risky Portfolios 251
Table 8A.1
Risk Reduction of p=0 p=d
Equally Weighted Universe  Obtimal Portfolio  Standard Reduction  Standard Reduction
Portfolios in Size n Proportion 1/n (%) Deviation (%) ino Deviation (%) ino
Correlated and
Uncorrelated 1 100 50.00 14.64 50.00 8.17
Universes 2 50 35.36 41.83
5 20 22.36 1.95 36.06 0.70
6 16.67 20.41 35.36
10 10 15.81 0.73 33.91 0.20
11 9.09 15.08 33.71
20 5 11.18 0.27 32.79 0.06
21 4.76 10.91 32.73
100 1 5.00 0.02 31.86 0.00
101 0.99 4.98 31.86

SOLUTIONS A.1. The parameters are E(r) = 15, ¢ = 60, and the correlation between any pair of

TO CONCEPT stocks is p = .5.

CHECKS a. The portfolio expected return is invariant to the size of the portfolio because all
stocks have identical expected returns. The standard deviation of a portfolio
with n = 25 stocks is

op = [0¥n + p X o*(n — 1)/n]"?
= [60%/25 + .5 X 60* X 24/25]"2 = 43.27

b. Because the stocks are identical, efficient portfolios are equally weighted. To
obtain a standard deviation of 43%, we need to solve for n:

2 2lrn —
43 =0 501
n n
1,8497 = 3,600 + 1,800n — 1,800
_ 1,800 _
=~ =36.73

Thus we need 37 stocks and will come in with volatility slightly under the target.

c. As n gets very large, the variance of an efficient (equally weighted) portfolio
diminishes, leaving only the variance that comes from the covariances among
stocks, that is
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op=VpXa2=V5X60>=4243

Note that with 25 stocks we came within .84% of the systematic risk, that is,
the nonsystematic risk of a portfolio of 25 stocks is .84%. With 37 stocks the
standard deviation is 43%, of which nonsystematic risk is .57%.

d. If the risk-free is 10%, then the risk premium on any size portfolio is 15 — 10
= 5%. The standard deviation of a well-diversified portfolio is (practically)
42.43%; hence the slope of the CAL is

S =5/42.43 = 1178
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THE INSURANCE PRINCIPLE: RISK-SHARING VERSUS
RISK-POOLING

Mean-variance analysis has taken a strong hold among investment professionals, and in-
sight into the mechanics of efficient diversification has become quite widespread. Common
misconceptions or fallacies about diversification still persist, however. Here we will try to
put some to rest.

It is commonly believed that a large portfolio of independent insurance policies is a nec-
essary and sufficient condition for an insurance company to shed its risk. The fact is that a
multitude of independent insurance policies is neither necessary nor sufficient for a sound
insurance portfolio. Actually, an individual insurer who would not insure a single policy
also would be unwilling to insure a large portfolio of independent policies.

Consider Paul Samuelson’s (1963) story. He once offered a colleague 2-to-1 odds on a
$1,000 bet on the toss of a coin. His colleague refused, saying, “I won’t bet because I
would feel the $1,000 loss more than the $2,000 gain. But I’ll take you on if you promise
to let me make a hundred such bets.”

Samuelson’s colleague, like many others, might have explained his position, not quite
correctly, as: “One toss is not enough to make it reasonably sure that the law of averages
will turn out in my favor. But with a hundred tosses of a coin, the law of averages will
make it a darn good bet.”

Another way to rationalize this argument is to think in terms of rates of return. In each
bet you put up $1,000 and then get back $3,000 with a probability of one-half, or zero with
a probability of one-half. The probability distribution of the rate of return is 200% with
p = Y and —100% with p = Y.

The bets are all independent and identical and therefore the expected return is E(r) =
14(200) + Y2 (—100) = 50%, regardless of the number of bets. The standard deviation of
the rate of return on the portfolio of independent bets is'>

o(n) = o/ Vn
where o is the standard deviation of a single bet:
o = [*A(200 — 50)> + 5 (=100 — 50)*]'?
= 150%

The average rate of return on a sequence of bets, in other words, has a smaller standard
deviation than that of a single bet. By increasing the number of bets we can reduce the stan-
dard deviation of the rate of return to any desired level. It seems at first glance that Samuel-
son’s colleague was correct. But he was not.

The fallacy of the argument lies in the use of a rate of return criterion to choose from
portfolios that are not equal in size. Although the portfolio is equally weighted across bets,
each extra bet increases the scale of the investment by $1,000. Recall from your corporate
finance class that when choosing among mutually exclusive projects you cannot use the in-
ternal rate of return (IRR) as your decision criterion when the projects are of different sizes.
You have to use the net present value (NPV) rule.

Consider the dollar profit (as opposed to rate of return) distribution of a single bet:

ER) =5 X 2,000 + Y X (—1,000)
= $500
op = [V2(2,000 — 500)2 + 15 (—1,000 — 500)2]'"2
= $1,500

15 This follows from equation 8.10, setting w; = 1/n and all covariances equal to zero because of the independence of the bets.
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These are independent bets where the total profit from »n bets is the sum of the profits from
the single bets. Therefore, with n bets

E[R(n)] = $500n
Variance (2 R) = no}
i=1

or(n) = Vnok
= oxVn

so that the standard deviation of the dollar return increases by a factor equal to the square
root of the number of bets, n, in contrast to the standard deviation of the rate of return,
which decreases by a factor of the square root of 7.

As another analogy, consider the standard coin-tossing game. Whether one flips a fair
coin 10 times or 1,000 times, the expected percentage of heads flipped is 50%. One expects
the actual proportion of heads in a typical running of the 1,000-toss experiment to be closer
to 50% than in the 10-toss experiment. This is the law of averages.

But the actual number of heads will typically depart from its expected value by a greater
amount in the 1,000-toss experiment. For example, 504 heads is close to 50% and is 4 more
than the expected number. To exceed the expected number of heads by 4 in the 10-toss
game would require 9 out of 10 heads, which is a much more extreme departure from the
mean. In the many-toss case, there is more volatility of the number of heads and less
volatility of the percentage of heads. This is the same when an insurance company takes on
more policies: The dollar variance of its portfolio increases while the rate of return
variance falls.

The lesson is this: Rate of return analysis is appropriate when considering mutually
exclusive portfolios of equal size, which is the usual case in portfolio analysis, where we
consider a fixed investment budget and investigate only the consequences of varying
investment proportions in various assets. But if an insurance company takes on more and
more insurance policies, it is increasing the size of the portfolio. The analysis called for in
that case must be cast in terms of dollar profits, in much the same way that NPV is called
for instead of IRR when we compare different-sized projects. This is why risk-pooling (i.e.,
accumulating independent risky prospects) does not act to eliminate risk.

Samuelson’s colleague should have counteroffered: “Let’s make 1,000 bets, each with
your $2 against my $1.” Then he would be holding a portfolio of fixed size, equal to
$1,000, which is diversified into 1,000 identical independent prospects. This would make
the insurance principle work.

Another way for Samuelson’s colleague to get around the riskiness of this tempting bet
is to share the large bets with friends. Consider a firm engaging in 1,000 of Paul Samuel-
son’s bets. In each bet the firm puts up $1,000 and receives $3,000 or nothing, as before.
Each bet is too large for you. Yet if you hold a 1/1,000 share of the firm, your position is
exactly the same as if you were to make 1,000 small bets of $2 against $1. A 1/1,000 share
of a $1,000 bet is equivalent to a $1 bet. Holding a small share of many large bets essen-
tially allows you to replace a stake in one large bet with a diversified portfolio of manage-
able bets.

How does this apply to insurance companies? Investors can purchase insurance com-
pany shares in the stock market, so they can choose to hold as small a position in the over-
all risk as they please. No matter how great the risk of the policies, a large group of
individual small investors will agree to bear the risk if the expected rate of return exceeds
the risk-free rate. Thus it is the sharing of risk among many shareholders that makes the in-
surance industry tick.
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THE FALLACY OF TIME DIVERSIFICATION

The insurance story just discussed illustrates a misuse of rate of return analysis, specifically
the mistake of comparing portfolios of different sizes. A more insidious version of this er-
ror often appears under the guise of “time diversification.”

Consider the case of Mr. Frier, who has $100,000. He is trying to figure out the appro-
priate allocation of this fund between risk-free T-bills that yield 10% and a risky portfolio
that yields an annual rate of return with E(rp) = 15% and op = 30%.

Mr. Frier took a course in finance in his youth. He likes quantitative models, and after
careful introspection estimates that his degree of risk aversion, A, is 4. Consequently, he
calculates that his proper allocation to the risky portfolio is

_Erp)mry _15-10
YT 01 X Aok 01l X4 X302

that is, a 14% investment ($14,000) in the optimal risky portfolio.
With this strategy, Mr. Frier calculates his complete portfolio expected return and stan-
dard deviation as

E(re) = ry+ yIE(rp) — 1] = 10.70%
oc=yop =420%

At this point, Mr. Frier gets cold feet because this fund is intended to provide the main-
stay of his retirement wealth. He plans to retire in five years, and any mistake will be bur-
densome.

Mr. Frier calls Ms. Mavin, a highly recommended financial adviser. Ms. Mavin explains
that indeed the time factor is all-important. She cites academic research showing that asset
rates of return over successive holding periods are independent. Therefore, she argues, re-
turns in good years and bad years will tend to cancel out over the five-year period. Conse-
quently, the average portfolio rate of return over the investment period will be less risky
than would appear from the standard deviation of a single-year portfolio return. Because
returns in each year are independent, Ms. Mavin argues that a five-year investment is
equivalent to a portfolio of five equally weighted independent assets. With such a portfo-
lio, the (five-year) holding period return has a mean of

E[rp(5)] = 15% per year
and the standard deviation of the average return is'®

30
o) = /5
= 13.42% per year

Mr. Frier is relieved. He believes that the effective standard deviation is 13.42%
rather than 30%, and that the reward-to-variability ratio is much better than his first
assessment.

Is Mr. Frier’s newfound sense of security warranted? Specifically, is Ms. Mavin’s time
diversification really a risk-reducer? It is true that the standard deviation of the annualized
rate of return over five years really is only 13.42% as Mavin claims, compared with
the 30% one-year standard deviation. But what about the volatility of Mr. Frier’s total

16 The calculation for standard deviation is only approximate, because it assumes that the five-year return is the sum of each of the
five one-year returns, and this formulation ignores compounding. The error is small, however, and does not affect the point we
want to make.
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Figure 8C.1 Simulated return distributions for the period 2000-2019. Geometric average
annual rates.

Compound annual return (%)

60
55 —
50 —
45 —
40 —
35 —
30 —
25 —
20 —
15 —

95th Percentile

50th Percentile

10 —

5th Percentile

2005 2010 2015 2019
Time

Source: Stocks, Bonds, Bills, and Inflation: 2000 Yearbook (Chicago: Ibbotson Associates, Inc., 2000).

retirement fund? With a standard deviation of the five-year average return of 13.42%, a
one-standard-deviation disappointment in Mr. Frier’s average return over the five-year pe-
riod will affect final wealth by a factor of (1 — .1342)° = .487, meaning that final wealth
will be less than one-half of its expected value. This is a larger impact than the 30% one-
year swing.

Ms. Mavin is wrong: Time diversification does not reduce risk. Although it is true that
the per year average rate of return has a smaller standard deviation for a longer time hori-
zon, it also is true that the uncertainty compounds over a greater number of years. Unfor-
tunately, this latter effect dominates in the sense that the total return becomes more
uncertain the longer the investment horizon.

Figures 8C.1 and 8C.2 show the fallacy of time diversification. They represent simu-
lated returns to a stock investment and show the range of possible outcomes. Although the
confidence band around the expected rate of return on the investment narrows with invest-
ment life, the confidence band around the final portfolio value widens.

Again, the coin-toss analogy is helpful. Think of each year’s investment return as one
flip of the coin. After many years, the average number of heads approaches 50%, but the
possible deviation of total heads from one-half the number of flips still will be growing.
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Figure 8C.2 Dollar returns on common stocks. Simulated distributions of nominal wealth index for
the period 2000-2017 (year-end 1999 equals 1.00).
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The lesson is, once again, that one should not use rate of return analysis to compare
portfolios of different size. Investing for more than one holding period means that the
amount of risk is growing. This is analogous to an insurer taking on more insurance poli-
cies. The fact that these policies are independent does not offset the effect of placing more
funds at risk. Focus on the standard deviation of the rate of return should never obscure the
more proper emphasis on the possible dollar values of a portfolio strategy.

As a final comment on this issue, note that one might envision purchasing “rate of return
insurance” on some risky asset. The trick to guaranteeing a worst-case return equal to the
risk-free rate is to buy a put option on the asset with exercise price equal to the current as-
set price times (1 + r)7, where T is the investment horizon. Such a put option would pro-
vide insurance against a rate of return shortfall on the underlying risky asset. Bodie!” shows
that the price of such a put necessarily increases as the investment horizon is longer. There-
fore, time diversification does not eliminate risk: in fact, the cost of insuring returns in-
creases with the investment horizon.

17 Zvi Bodie, “On the Risk of Stocks in the Long Run,” Financial Analysts Journal 51 (May/June 1995), pp. 18-22.
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C HAPTER N I N E

THE CAPITAL ASSET PRICING
MODEL

The capital asset pricing model, almost always referred to as the CAPM, is a cen-
terpiece of modern financial economics. The model gives us a precise prediction of
the relationship that we should observe between the risk of an asset and its ex-
pected return. This relationship serves two vital functions. First, it provides a
benchmark rate of return for evaluating possible investments. For example, if we
are analyzing securities, we might be interested in whether the expected return we
forecast for a stock is more or less than
its “fair” return given its risk. Second,
the model helps us to make an edu-
cated guess as to the expected return on
assets that have not yet been traded in
the marketplace. For example, how do
we price an initial public offering of
stock? How will a major new invest-
ment project affect the return investors
require on a company’s stock? Al-
though the CAPM does not fully with-
stand empirical tests, it is widely used
because of the insight it offers and be-
cause its accuracy suffices for impor-
tant applications. In this chapter we

first inquire about the process by which

the attempts of individual investors to
efficiently diversify their portfolios affect market prices. Armed with this insight,
we start with the basic version of the CAPM. We also show how some assumptions

of the simple version may be relaxed to allow for greater realism.
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Table 9.1
Share Prices and e e
Market Values of Price per share ($) 39.00 39.00
Bottom Up (BU) Shares outstanding 5,000,000 4,000,000
and Top Down Market value ($ millions) 195 156
(TD)
Table 9.2
Capital Market L 2
Expectations of Expected annual dividend ($/share) 6.40 3.80
Portfolio Manager Discount rate = Required return* (%) 16 10
Expected end-of-year pricet ($/share) 40 38
Current price 39 39
Expected return (%): Capital gain 2.56 —2.56
Dividend yield 16.41 9.74
Total expected return for the year 18.97 718
Standard deviation of rate of return 40% 20%
Correlation coefficient between rates of return on BU and TD .20

*Based on assessment of risk.
1Obtained by discounting the dividend perpetuity at the required rate of return.

9.1 |DEMAND FOR STOCKS AND EQUILIBRIUM PRICES

So far we have been concerned with efficient diversification, the optimal risky portfolio

and its risk-return profile. We haven’t had much to say about how expected returns are de-
termined in a competitive securities market. To understand how market equilibrium is
formed we need to connect the determination of optimal portfolios with security analysis
and the actual buy/sell transactions of investors. We will show in this section how the quest
for efficient diversification leads to a demand schedule for shares. In turn, the supply and
demand for shares determine equilibrium prices and expected rates of return.

Imagine a simple world with only two corporations: Bottom Up Inc. (BU) and Top
Down Inc. (TD). Stock prices and market values are shown in Table 9.1. Investors can also
invest in a money market fund (MMF) which yields a risk-free interest rate of 5%.

Sigma Fund is a new actively managed mutual fund that has raised $220 million to in-
vest in the stock market. The security analysis staff of Sigma believes that neither BU nor
TD will grow in the future and therefore, that each firm will pay level annual dividends for
the foreseeable future. This is a useful simplifying assumption because, if a stock is ex-
pected to pay a stream of level dividends, the income derived from each share is a perpe-
tuity. Therefore, the present value of each share—often called the intrinsic value of the
share—equals the dividend divided by the appropriate discount rate. A summary of the re-
port of the security analysts appears in Table 9.2.

The expected returns in Table 9.2 are based on the assumption that next year’s dividends
will conform to Sigma’s forecasts, and share prices will be equal to intrinsic values at year-
end. The standard deviations and the correlation coefficient between the two stocks were
estimated by Sigma’s security analysts from past returns and assumed to remain at these
levels for the coming year.

Using these data and assumptions Sigma easily generates the efficient frontier shown in
Figure 9.1 and computes the optimal portfolio proportions corresponding to the tangency
portfolio. These proportions, combined with the total investment budget, yield the fund’s



‘ Bodie-Kane-Marcus:

11I. Equilibrium In Capital 9. The Capital Asset © The McGraw-Hill

Investments, Fifth Edition Markets Pricing Model Companies, 2001

260

Figure 9.1
Sigma’s efficient
frontier and
optimal portfolio.
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buy orders. With a budget of $220 million, Sigma wants a position in BU of $220,000,000
X .8070 = $177,540,000, or $177,540,000/39 = 4,552,308 shares, and a position in TD
of $220,000,000 X .1930 = $42,460,000, which corresponds to 1,088,718 shares.

Sigma’s Demand for Shares

The expected rates of return that Sigma used to derive its demand for shares of BU and TD
were computed from the forecast of year-end stock prices and the current prices. If, say, a
share of BU could be purchased at a lower price, Sigma’s forecast of the rate of return on
BU would be higher. Conversely, if BU shares were selling at a higher price, expected re-
turns would be lower. A new expected return would result in a different optimal portfolio
and a different demand for shares.

We can think of Sigma’s demand schedule for a stock as the number of shares Sigma
would want to hold at different share prices. In our simplified world, producing the demand
for BU shares is not difficult. First, we revise Table 9.2 to recompute the expected return
on BU at different current prices given the forecasted year-end price. Then, for each price
and associated expected return, we construct the optimal portfolio and find the implied po-
sition in BU. A few samples of these calculations are shown in Table 9.3. The first four
columns in Table 9.3 show the expected returns on BU shares given their current price. The
optimal proportion (column 5) is calculated using these expected returns. Finally, Sigma’s
investment budget, the optimal proportion in BU and the current price of a BU share de-
termine the desired number of shares. Note that we compute the demand for BU shares
given the price and expected return for TD. This means that the entire demand schedule
must be revised whenever the price and expected return on TD is changed.

Sigma’s demand curve for BU stock is given by the Desired Shares column in Table 9.3
and is plotted in Figure 9.2. Notice that the demand curve for the stock slopes downward.
When BU’s stock price falls, Sigma will desire more shares for two reasons: (1) an income
effect—at a lower price Sigma can purchase more shares with the same budget, and (2) a
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Table 9.3 Calculation of Sigma’s Demand for BU Shares

Current Price Capital Gain Dividend Yield Expected Return BU Optimal Desired BU
(%) (%) (%) (%) Proportion Shares

45.0 —11.11 14.22 3.1 —.4113 —2,010,582

425 —5.88 15.06 9.18 .3192 1,652,482

40.0 0 16.00 16.00 7011 3,856,053

375 6.67 17.07 23.73 .9358 5,490,247

35.0 14.29 18.29 32.57 1.0947 6,881,225

Figure 9.2 Supply and demand for BU shares.
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substitution effect—the increased expected return at the lower price will make BU shares
more attractive relative to TD shares. Notice that one can desire a negative number of
shares, that is, a short position. If the stock price is high enough, its expected return will be
so low that the desire to sell will overwhelm diversification motives and investors will want
to take a short position. Figure 9.2 shows that when the price exceeds $44, Sigma wants a
short position in BU.

The demand curve for BU shares assumes that the price and therefore expected return
of TD remain constant. A similar demand curve can be constructed for TD shares given a
price for BU shares. As before, we would generate the demand for TD shares by revising
Table 9.2 for various current prices of TD, leaving the price of BU unchanged. We use the
revised expected returns to calculate the optimal portfolio for each possible price of TD, ul-
timately obtaining the demand curve shown in Figure 9.3.

Index Funds’ Demands for Stock

We will see shortly that index funds play an important role in portfolio selection, so let’s
see how an index fund would derive its demand for shares. Suppose that $130 million of
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Figure 9.3 Supply and demand for TD shares
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Table 9.4
. Current BU Market-Value Dollar Investment* Shares
Calculation of Price Proportion ($ million) Desired
Index Demand for P
BU Shares $45.00 .5906 76.772 1,706,037
42.50 5767 74.966 1,763,908
40.00 .5618 73.034 1,825,843
39.00 .5556 72.222 1,851,852
37.50 .5459 70.961 1,892,285
35.00 .5287 68.731 1,963,746

*Dollar investment = BU proportion X $130 million.

investor funds in our hypothesized economy are given to an index fund—named Index—
to manage. What will it do?

Index is looking for a portfolio that will mimic the market. Suppose current prices and
market values are as in Table 9.1. Then the required proportions to mimic the market port-
folio are:

wgy = 195/(195 + 156) = .5556 (55.56%); wip = 1 — .5556 = .4444 (44.44%)

With $130 million to invest, Index will place .5556 X $130 million = $72.22 million in
BU shares. Table 9.4 shows a few other points on Index’s demand curve for BU shares. The
second column of the Table shows the proportion of BU in total stock market value at each
assumed price. In our two-stock example, this is BU’s value as a fraction of the combined
value of BU and TD. The third column is Index’s desired dollar investment in BU and the
last column shows shares demanded. The bold row corresponds to the case we analyzed in
Table 9.1, for which BU is selling at $39.

Index’s demand curve for BU shares is plotted in Figure 9.2 next to Sigma’s demand,
and in Figure 9.3 for TD shares. Index’s demand is smaller than Sigma’s because its bud-
get is smaller. Moreover, the demand curve of the index fund is very steep, or “inelastic,”
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that is, demand hardly responds to price changes. This is because an index fund’s demand
for shares does not respond to expected returns. Index funds seek only to replicate market
proportions. As the stock price goes up, so does its proportion in the market. This leads the
index fund to invest more in the stock. Nevertheless, because each share costs more, the
fund will desire fewer shares.

Equilibrium Prices and the Capital Asset Pricing Model

Market prices are determined by supply and demand. At any one time, the supply of shares
of a stock is fixed, so supply is vertical at 5,000,000 shares of BU in Figure 9.2 and
4,000,000 shares of TD in Figure 9.3. Market demand is obtained by “horizontal aggrega-
tion,” that is, for each price we add up the quantity demanded by all investors. You can ex-
amine the horizontal aggregation of the demand curves of Sigma and Index in Figures 9.2
and 9.3. The equilibrium prices are at the intersection of supply and demand.

However, the prices shown in Figures 9.2 and 9.3 will likely not persist for more than
an instant. The reason is that the equilibrium price of BU ($40.85) was generated by de-
mand curves derived by assuming that the price of TD was $39. Similarly, the equilibrium
price of TD ($38.41) is an equilibrium price only when BU is at $39, which also is not the
case. A full equilibrium would require that the demand curves derived for each stock be
consistent with the actual prices of all other stocks. Thus, our model is only a beginning.
But it does illustrate the important link between security analysis and the process by which
portfolio demands, market prices, and expected returns are jointly determined.

One might wonder why we originally posited that Sigma expects BU’s share price to in-
crease only by year-end when we have just argued that the adjustment to the new equilib-
rium price ought to be instantaneous. The reason is that when Sigma observes a market
price of $39, it must assume that this is an equilibrium price based on investor beliefs at the
time. Sigma believes that the market will catch up to its (presumably) superior estimate of
intrinsic value of the firm by year-end, when its better assessment about the firm becomes
widely adopted. In our simple example, Sigma is the only active manager, so its demand
for “low-priced” BU stock would move the price immediately. But more realistically, since
Sigma would be a small player compared to the entire stock market, the stock price would
barely move in response to Sigma’s demand, and the price would remain around $39 until
Sigma’s assessment was adopted by the average investor.

In the next section we will introduce the capital asset pricing model, which treats the
problem of finding a set of mutually consistent equilibrium prices and expected rates of re-
turn across all stocks. When we argue there that market expected returns adjust to demand
pressures, you will understand the process that underlies this adjustment.

THE CAPITAL ASSET PRICING MODEL

The capital asset pricing model is a set of predictions concerning equilibrium expected re-
turns on risky assets. Harry Markowitz laid down the foundation of modern portfolio man-
agement in 1952. The CAPM was developed 12 years later in articles by William Sharpe,
John Lintner,? and Jan Mossin.® The time for this gestation indicates that the leap from
Markowitz’s portfolio selection model to the CAPM is not trivial.

' William Sharpe, “Capital Asset Prices: A Theory of Market Equilibrium,” Journal of Finance, September 1964.

2 John Lintner, “The Valuation of Risk Assets and the Selection of Risky Investments in Stock Portfolios and Capital Budgets,”
Review of Economics and Statistics, February 1965.

3 Jan Mossin, “Equilibrium in a Capital Asset Market,” Econometrica, October 1966.
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We will approach the CAPM by posing the question “what if,” where the “if”” part refers
to a simplified world. Positing an admittedly unrealistic world allows a relatively easy leap
to the “then” part. Once we accomplish this, we can add complexity to the hypothesized en-
vironment one step at a time and see how the conclusions must be amended. This process
allows us to derive a reasonably realistic and comprehensible model.

We summarize the simplifying assumptions that lead to the basic version of the CAPM
in the following list. The thrust of these assumptions is that we try to ensure that individu-
als are as alike as possible, with the notable exceptions of initial wealth and risk aversion.
We will see that conformity of investor behavior vastly simplifies our analysis.

1. There are many investors, each with an endowment (wealth) that is small compared
to the total endowment of all investors. Investors are price-takers, in that they act as
though security prices are unaffected by their own trades. This is the usual perfect
competition assumption of microeconomics.

2. All investors plan for one identical holding period. This behavior is myopic (short-
sighted) in that it ignores everything that might happen after the end of the single-
period horizon. Myopic behavior is, in general, suboptimal.

3. Investments are limited to a universe of publicly traded financial assets, such as
stocks and bonds, and to risk-free borrowing or lending arrangements. This
assumption rules out investment in nontraded assets such as education (human
capital), private enterprises, and governmentally funded assets such as town halls
and international airports. It is assumed also that investors may borrow or lend any
amount at a fixed, risk-free rate.

4. Investors pay no taxes on returns and no transaction costs (commissions and service
charges) on trades in securities. In reality, of course, we know that investors are in
different tax brackets and that this may govern the type of assets in which they
invest. For example, tax implications may differ depending on whether the income
is from interest, dividends, or capital gains. Furthermore, actual trading is costly,
and commissions and fees depend on the size of the trade and the good standing of
the individual investor.

5. All investors are rational mean-variance optimizers, meaning that they all use the
Markowitz portfolio selection model.

6. All investors analyze securities in the same way and share the same economic view
of the world. The result is identical estimates of the probability distribution of
future cash flows from investing in the available securities; that is, for any set of
security prices, they all derive the same input list to feed into the Markowitz model.
Given a set of security prices and the risk-free interest rate, all investors use the
same expected returns and covariance matrix of security returns to generate the
efficient frontier and the unique optimal risky portfolio. This assumption is often
referred to as homogeneous expectations or beliefs.

These assumptions represent the “if” of our “what if”” analysis. Obviously, they ignore
many real-world complexities. With these assumptions, however, we can gain some pow-
erful insights into the nature of equilibrium in security markets.

We can summarize the equilibrium that will prevail in this hypothetical world of securities
and investors briefly. The rest of the chapter explains and elaborates on these implications.

1. All investors will choose to hold a portfolio of risky assets in proportions that
duplicate representation of the assets in the market portfolio (1/), which includes
all traded assets. For simplicity, we generally refer to all risky assets as stocks. The
proportion of each stock in the market portfolio equals the market value of the
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stock (price per share multiplied by the number of shares outstanding) divided by
the total market value of all stocks.

2. Not only will the market portfolio be on the efficient frontier, but it also will be the
tangency portfolio to the optimal capital allocation line (CAL) derived by each and
every investor. As a result, the capital market line (CML), the line from the risk-
free rate through the market portfolio, M, is also the best attainable capital
allocation line. All investors hold M as their optimal risky portfolio, differing only
in the amount invested in it versus in the risk-free asset.

3. The risk premium on the market portfolio will be proportional to its risk and the
degree of risk aversion of the representative investor. Mathematically,

E(ry) — r;=Ac} X .01

where o3, is the variance of the market portfolio and A is the average degree of risk
aversion across investors.* Note that because M is the optimal portfolio, which is
efficiently diversified across all stocks, o3, is the systematic risk of this universe.

4. The risk premium on individual assets will be proportional to the risk premium on
the market portfolio, M, and the beta coefficient of the security relative to the
market portfolio. Beta measures the extent to which returns on the stock and the
market move together. Formally, beta is defined as

_ Coviry ry)

Bi 2

O
and the risk premium on individual securities is

E(r) — 1y = P By — 1) = BIEG) — 1]

We will elaborate on these results and their implications shortly.

Why Do All Investors Hold the Market Portfolio?

What is the market portfolio? When we sum over, or aggregate, the portfolios of all indi-
vidual investors, lending and borrowing will cancel out (since each lender has a corre-
sponding borrower), and the value of the aggregate risky portfolio will equal the entire
wealth of the economy. This is the market portfolio, M. The proportion of each stock in this
portfolio equals the market value of the stock (price per share times number of shares out-
standing) divided by the sum of the market values of all stocks.’ The CAPM implies that as
individuals attempt to optimize their personal portfolios, they each arrive at the same port-
folio, with weights on each asset equal to those of the market portfolio.

Given the assumptions of the previous section, it is easy to see that all investors will de-
sire to hold identical risky portfolios. If all investors use identical Markowitz analysis (As-
sumption 5) applied to the same universe of securities (Assumption 3) for the same time
horizon (Assumption 2) and use the same input list (Assumption 6), they all must arrive at
the same determination of the optimal risky portfolio, the portfolio on the efficient frontier
identified by the tangency line from T-bills to that frontier, as in Figure 9.4. This implies
that if the weight of GM stock, for example, in each common risky portfolio is 1%, then
GM also will comprise 1% of the market portfolio. The same principle applies to the pro-

4 As we pointed out in Chapter 8, the scale factor .01 arises because we measure returns as percentages rather than decimals.
% As noted previously, we use the term “stock’ for convenience; the market portfolio properly includes all assets in the economy.
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portion of any stock in each investor’s risky portfolio. As a result, the optimal risky port-
folio of all investors is simply a share of the market portfolio in Figure 9.4.

Now suppose that the optimal portfolio of our investors does not include the stock of
some company, such as Delta Airlines. When all investors avoid Delta stock, the demand
is zero, and Delta’s price takes a free fall. As Delta stock gets progressively cheaper, it be-
comes ever more attractive and other stocks look relatively less attractive. Ultimately, Delta
reaches a price where it is attractive enough to include in the optimal stock portfolio.

Such a price adjustment process guarantees that all stocks will be included in the opti-
mal portfolio. It shows that all assets have to be included in the market portfolio. The only
issue is the price at which investors will be willing to include a stock in their optimal risky
portfolio.

This may seem a roundabout way to derive a simple result: If all investors hold an
identical risky portfolio, this portfolio has to be M, the market portfolio. Our intention,
however, is to demonstrate a connection between this result and its underpinnings, the
equilibrating process that is fundamental to security market operation.

The Passive Strategy Is Efficient

In Chapter 7 we defined the CML (capital market line) as the CAL (capital allocation line)
that is constructed from a money market account (or T-bills) and the market portfolio.
Perhaps now you can fully appreciate why the CML is an interesting CAL. In the simple
world of the CAPM, M is the optimal tangency portfolio on the efficient frontier, as shown
in Figure 9.4.

In this scenario the market portfolio that all investors hold is based on the common in-
put list, thereby incorporating all relevant information about the universe of securities. This
means that investors can skip the trouble of doing specific analysis and obtain an efficient
portfolio simply by holding the market portfolio. (Of course, if everyone were to follow
this strategy, no one would perform security analysis and this result would no longer hold.
We discuss this issue in greater depth in Chapter 12 on market efficiency.)

Thus the passive strategy of investing in a market index portfolio is efficient. For this
reason, we sometimes call this result a mutual fund theorem. The mutual fund theorem is
another incarnation of the separation property discussed in Chapter 8. Assuming that all in-
vestors choose to hold a market index mutual fund, we can separate portfolio selection into
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two components—a technological problem, creation of mutual funds by professional man-
agers—and a personal problem that depends on an investor’s risk aversion, allocation of
the complete portfolio between the mutual fund and risk-free assets.

In reality, different investment managers do create risky portfolios that differ from the
market index. We attribute this in part to the use of different input lists in the formation of
the optimal risky portfolio. Nevertheless, the practical significance of the mutual fund the-
orem is that a passive investor may view the market index as a reasonable first approxima-
tion to an efficient risky portfolio.

CONCEPT If there are only a few investors who perform security analysis, and all others hold the market
CHECKI= portfolio, M, would the CML still be the efficient CAL for investors who do not engage in secu-

QUESTION 1 rity analysis? Why or why not?

The Risk Premium of the Market Portfolio

In Chapter 7 we discussed how individual investors go about deciding how much to invest
in the risky portfolio. Returning now to the decision of how much to invest in portfolio M
versus in the risk-free asset, what can we deduce about the equilibrium risk premium of
portfolio M?

We asserted earlier that the equilibrium risk premium on the market portfolio, E(ry,) —
r¢, will be proportional to the average degree of risk aversion of the investor population and
the risk of the market portfolio, o3,. Now we can explain this result.

Recall that each individual investor chooses a proportion y, allocated to the optimal
portfolio M, such that

_ E(ry) — 7 ¥
01 X Ao,
In the simplified CAPM economy, risk-free investments involve borrowing and lending

among investors. Any borrowing position must be offset by the lending position of the

creditor. This means that net borrowing and lending across all investors must be zero, and

in consequence the average position in the risky portfolio is 100%, or y = 1. Setting y = 1

in equation 9.1 and rearranging, we find that the risk premium on the market portfolio is re-
lated to its variance by the average degree of risk aversion:

E(ry) — r;= .01 X Ao}, 9.2)

y 9.1

Data from the period 1926 to 1999 for the S&P 500 index yield the following statistics: average
excess return, 9.5%; standard deviation, 20.1%.

CONCEPT
CHECKI=Z

a. To the extent that these averages approximated investor expectations for the period, what must
have been the average coefficient of risk aversion?
QUESTION 2 b

. If the coefficient of risk aversion were actually 3.5, what risk premium would have been con-
sistent with the market’s historical standard deviation?

Expected Returns on Individual Securities

The CAPM is built on the insight that the appropriate risk premium on an asset will be de-
termined by its contribution to the risk of investors’ overall portfolios. Portfolio risk is what
matters to investors and is what governs the risk premiums they demand.
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Remember that all investors use the same input list, that is, the same estimates of ex-
pected returns, variances, and covariances. We saw in Chapter 8 that these covariances can
be arranged in a covariance matrix, so that the entry in the fifth row and third column, for
example, would be the covariance between the rates of return on the fifth and third securi-
ties. Each diagonal entry of the matrix is the covariance of one security’s return with itself,
which is simply the variance of that security. We will consider the construction of the input
list a bit later. For now we take it as given.

Suppose, for example, that we want to gauge the portfolio risk of GM stock. We mea-
sure the contribution to the risk of the overall portfolio from holding GM stock by its co-
variance with the market portfolio. To see why this is so, let us look again at the way the
variance of the market portfolio is calculated. To calculate the variance of the market port-
folio, we use the bordered covariance matrix with the market portfolio weights, as dis-
cussed in Chapter 8. We highlight GM in this depiction of the n stocks in the market
portfolio.

Portfolio

Weights w; w, cas Wem . w,

w; Cov(ry,nr) Cov(ry,r) S Cov(ry,rem) S Cov(ry,ry,)
W, Cov(r,,n) Cov(r,,r,) L. CoV(h,ram) S Cov(h, )
Wem Cov(rgm,r) Cov(rgu,r2) S Cov(ram fem) S Cov(ram, )
w, Cov(rm,n) Cov(ry,r,) L. Cov(r,ram) S Cov(ry,ry,)

Recall that we calculate the variance of the portfolio by summing over all the elements of
the covariance matrix, first multiplying each element by the portfolio weights from the row
and the column. The contribution of one stock to portfolio variance therefore can be ex-
pressed as the sum of all the covariance terms in the row corresponding to the stock, where
each covariance is first multiplied by both the stock’s weight from its row and the weight
from its column.b

For example, the contribution of GM’s stock to the variance of the market portfolio is

womlw 1 Cov(r,rgm) + waCov(ra,rgy) + -+ + wemCov(rgu.rgwm) + -+ + w,Cov(r,.rem)]  (9.3)

Equation 9.3 provides a clue about the respective roles of variance and covariance in de-
termining asset risk. When there are many stocks in the economy, there will be many more
covariance terms than variance terms. Consequently, the covariance of a particular stock
with all other stocks will dominate that stock’s contribution to total portfolio risk. We may
summarize the terms in square brackets in equation 9.3 simply as the covariance of GM

© An alternative approach would be to measure GM’s contribution to market variance as the sum of the elements in the row and
the column corresponding to GM. In this case, GM’s contribution would be twice the sum in equation 9.3. The approach that we
take in the text allocates contributions to portfolio risk among securities in a convenient manner in that the sum of the contribu-
tions of each stock equals the total portfolio variance, whereas the alternative measure of contribution would sum to twice the port-
folio variance. This results from a type of double-counting, because adding both the rows and the columns for each stock would
result in each entry in the matrix being added twice.
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with the market portfolio. In other words, we can best measure the stock’s contribution to
the risk of the market portfolio by its covariance with that portfolio:

GM’s contribution to variance = wgyCov(ransra)

This should not surprise us. For example, if the covariance between GM and the rest of
the market is negative, then GM makes a “negative contribution” to portfolio risk: By pro-
viding returns that move inversely with the rest of the market, GM stabilizes the return on
the overall portfolio. If the covariance is positive, GM makes a positive contribution to
overall portfolio risk because its returns amplify swings in the rest of the portfolio.

To demonstrate this more rigorously, note that the rate of return on the market portfolio
may be written as

n
v = kz,lwkr k

Therefore, the covariance of the return on GM with the market portfolio is

n n
Cov(rgms v) = Cov(rgms 2 Wit) = E wiCov(rgm, 1) 9.4)
k=1 k=1
Comparing the last term of equation 9.4 to the term in brackets in equation 9.3, we can see
that the covariance of GM with the market portfolio is indeed proportional to the contribu-
tion of GM to the variance of the market portfolio.

Having measured the contribution of GM stock to market variance, we may determine
the appropriate risk premium for GM. We note first that the market portfolio has a risk pre-
mium of E(ry) — r,and a variance of oy, for a reward-to-risk ratio of

E(ry) — 1y
O

9.5)

This ratio often is called the market price of risk,” because it quantifies the extra return
that investors demand to bear portfolio risk. The ratio of risk premium to variance tells us
how much extra return must be earned per unit of portfolio risk.

Consider an average investor who is currently invested 100% in the market portfolio
and suppose he were to increase his position in the market portfolio by a tiny fraction, 8,
financed by borrowing at the risk-free rate. Think of the new portfolio as a combination of
three assets: the original position in the market with return r,,, plus a short (negative) posi-
tion of size 8 in the risk-free asset that will return —&ry, plus a long position of size & in the
market that will return dry,. The portfolio rate of return will be ry, + 8(r), — ry). Taking
expectations and comparing with the original expected return, E(r,,), the incremental
expected rate of return will be

AE(r) = 8[E(ry) — 1

To measure the impact of the portfolio shift on risk, we compute the new value of the
portfolio variance. The new portfolio has a weight of (1 + 3) in the market and —3d in the
risk-free asset. Therefore, the variance of the adjusted portfolio is

7 We open ourselves to ambiguity in using this term, because the market portfolio’s reward-to-variability ratio
E(ry) — 1 ¥
Om

sometimes is referred to as the market price of risk. Note that since the appropriate risk measure of GM is its covariance with the
market portfolio (its contribution to the variance of the market portfolio), this risk is measured in percent squared. Accordingly,
the price of this risk, [E(ry) — ry/o?, is defined as the percentage expected return per percent square of variance.
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o2 = (14980} =(1+28+ 80}, =03, + (25 + 3o},

However, if 8 is very small, then 8 will be negligible compared to 28, so we may ignore
this term.® Therefore, the variance of the adjusted portfolio is o3, + 2803, and portfolio
variance has increased by

Ac? = 2803,

Summarizing these results, the trade-off between the incremental risk premium and
incremental risk, referred to as the marginal price of risk, is given by the ratio

AE(r) _ E(ry) —1f
Ac? 203,

and equals one-half the market price of risk of equation 9.5.
Now suppose that, instead, investors were to invest the increment 8 in GM stock, also
financed by borrowing at the risk-free rate. The increase in mean excess return is

AE(r) = 8[E(rgm) — 17l

This portfolio has a weight of 1.0 in the market, 8 in GM, and —38 in the risk-free asset. Its
variance is 1203, + 8203y + [2 X 1 X 8 X Cov(rgv.ru)]-

The increase in variance therefore includes the variance of the incremental position in
GM plus twice its covariance with the market:

Ac? = %%y + 28Cov(rgyery)
Dropping the negligible term involving 82, the marginal price of risk of GM is

AE(r) _ E(rgm) — 17
Ac?  2Cov(rgmry)

In equilibrium, the marginal price of risk of GM stock must equal that of the market
portfolio. Otherwise, if the marginal price of risk of GM is greater than the market’s, in-
vestors can increase their portfolio reward for bearing risk by increasing the weight of GM
in their portfolio. Until the price of GM stock rises relative to the market, investors will
keep buying GM stock. The process will continue until stock prices adjust so that marginal
price of risk of GM equals that of the market. The same process, in reverse, will equalize
marginal prices of risk when GM’s initial marginal price of risk is less than that of the mar-
ket portfolio. Equating the marginal price of risk of GM’s stock to that of the market results
in a relationship between the risk premium of GM and that of the market:

E(rgm) — r E(ry) — Iy
2Cov(rgm, T'y) 20%,

To determine the fair risk premium of GM stock, we rearrange slightly to obtain

Cov(rgms T'y)
E(rgm) —1;= - 5 LE(ry) — 1 9.6)
On
The ratio Cov(rgy.ry)/03 measures the contribution of GM stock to the variance of the
market portfolio as a fraction of the total variance of the market portfolio. The ratio is
called beta and is denoted by 3. Using this measure, we can restate equation 9.6 as

8 For example, if 8 is 1% (.01 of wealth), then its square is .0001 of wealth, one-hundredth of the original value. The term 8’03,
will be smaller than 2807, by an order of magnitude.
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E(rgm) = 1y + BomlE(ry) — 7] 9.7

This expected return—beta relationship is the most familiar expression of the CAPM to
practitioners. We will have a lot more to say about the expected return—beta relationship
shortly.

We see now why the assumptions that made individuals act similarly are so useful. If
everyone holds an identical risky portfolio, then everyone will find that the beta of each as-
set with the market portfolio equals the asset’s beta with his or her own risky portfolio.
Hence everyone will agree on the appropriate risk premium for each asset.

Does the fact that few real-life investors actually hold the market portfolio imply that
the CAPM is of no practical importance? Not necessarily. Recall from Chapter 8 that rea-
sonably well-diversified portfolios shed firm-specific risk and are left with mostly system-
atic or market risk. Even if one does not hold the precise market portfolio, a well-
diversified portfolio will be so very highly correlated with the market that a stock’s beta
relative to the market will still be a useful risk measure.

In fact, several authors have shown that modified versions of the CAPM will hold true
even if we consider differences among individuals leading them to hold different portfo-
lios. For example, Brennan® examined the impact of differences in investors’ personal tax
rates on market equilibrium, and Mayers!? looked at the impact of nontraded assets such as
human capital (earning power). Both found that although the market portfolio is no longer
each investor’s optimal risky portfolio, the expected return—beta relationship should still
hold in a somewhat modified form.

If the expected return—beta relationship holds for any individual asset, it must hold for
any combination of assets. Suppose that some portfolio P has weight w;, for stock k, where
k takes on values 1, . . . , n. Writing out the CAPM equation 9.7 for each stock, and multi-
plying each equation by the weight of the stock in the portfolio, we obtain these equations,
one for each stock:

wiE(r) = wyrp+ wiBi[E(ry) — 7
+ WoE(ry) = wary + woBs[E(ry) — 1/
+ =
+ W) = wary + B [E(ry) — 1
E(ry) = 1y + Byl ECry) = 1

Summing each column shows that the CAPM holds for the overall portfolio because E(rp)
= % wiE(r,) is the expected return on the portfolio, and B, = % wy By is the portfolio beta.

Incidentally, this result has to be true for the market portfolio itself,
E(ry) = rp+ BulE(ry) — 14l
Indeed, this is a tautology because [3,, = 1, as we can verify by noting that
_ Cov(ry, ry) o
e o3 =y
M M

This also establishes 1 as the weighted average value of beta across all assets. If the market
beta is 1, and the market is a portfolio of all assets in the economy, the weighted average

° Michael J. Brennan, “Taxes, Market Valuation, and Corporate Finance Policy,” National Tax Journal, December 1973.
19David Mayers, “Nonmarketable Assets and Capital Market Equilibrium under Uncertainty,” in Studies in the Theory of Capital
Markets, ed. M. C. Jensen (New York: Praeger, 1972).
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beta of all assets must be 1. Hence betas greater than 1 are considered aggressive in that in-
vestment in high-beta stocks entails above-average sensitivity to market swings. Betas be-
low 1 can be described as defensive.

A word of caution: We are all accustomed to hearing that well-managed firms will pro-
vide high rates of return. We agree this is true if one measures the firm’s return on invest-
ments in plant and equipment. The CAPM, however, predicts returns on investments in the
securities of the firm.

Let us say that everyone knows a firm is well run. Its stock price will therefore be bid
up, and consequently returns to stockholders who buy at those high prices will not be ex-
cessive. Security prices, in other words, already reflect public information about a firm’s
prospects; therefore only the risk of the company (as measured by beta in the context of the
CAPM) should affect expected returns. In a rational market investors receive high expected
returns only if they are willing to bear risk.

CONCEPT
CHECK I

QUESTION 3

Suppose that the risk premium on the market portfolio is estimated at 8% with a standard devia-
tion of 22%. What is the risk premium on a portfolio invested 25% in GM and 75% in Ford, if
they have betas of 1.10 and 1.25, respectively?

The Security Market Line

We can view the expected return—beta relationship as a reward-risk equation. The beta of a
security is the appropriate measure of its risk because beta is proportional to the risk that
the security contributes to the optimal risky portfolio.

Risk-averse investors measure the risk of the optimal risky portfolio by its variance. In
this world we would expect the reward, or the risk premium on individual assets, to depend
on the contribution of the individual asset to the risk of the portfolio. The beta of a stock
measures the stock’s contribution to the variance of the market portfolio. Hence we expect,
for any asset or portfolio, the required risk premium to be a function of beta. The CAPM
confirms this intuition, stating further that the security’s risk premium is directly propor-
tional to both the beta and the risk premium of the market portfolio; that is, the risk pre-
mium equals B[E(ry,) — 1.

The expected return—beta relationship can be portrayed graphically as the security mar-
ket line (SML) in Figure 9.5. Because the market beta is 1, the slope is the risk premium of
the market portfolio. At the point on the horizontal axis where 3 = 1 (which is the market
portfolio’s beta) we can read off the vertical axis the expected return on the market portfolio.

It is useful to compare the security market line to the capital market line. The CML
graphs the risk premiums of efficient portfolios (i.e., portfolios composed of the market and
the risk-free asset) as a function of portfolio standard deviation. This is appropriate because
standard deviation is a valid measure of risk for efficiently diversified portfolios that
are candidates for an investor’s overall portfolio. The SML, in contrast, graphs individual
asset risk premiums as a function of asset risk. The relevant measure of risk for individual
assets held as parts of well-diversified portfolios is not the asset’s standard deviation or
variance; it is, instead, the contribution of the asset to the portfolio variance, which we
measure by the asset’s beta. The SML is valid for both efficient portfolios and individual
assets.

The security market line provides a benchmark for the evaluation of investment perfor-
mance. Given the risk of an investment, as measured by its beta, the SML provides the re-
quired rate of return necessary to compensate investors for both risk as well as the time
value of money.
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Figure 9.5
The security E()

market line.

Elr,,) — r; = slope of SML

[ ———

By =1.0

Because the security market line is the graphic representation of the expected
return—beta relationship, “fairly priced” assets plot exactly on the SML; that is, their ex-
pected returns are commensurate with their risk. Given the assumptions we made at the
start of this section, all securities must lie on the SML in market equilibrium. Nevertheless,
we see here how the CAPM may be of use in the money-management industry. Suppose
that the SML relation is used as a benchmark to assess the fair expected return on a risky
asset. Then security analysis is performed to calculate the return actually expected. (Notice
that we depart here from the simple CAPM world in that some investors now apply their
own unique analysis to derive an “input list” that may differ from their competitors’.) If a
stock is perceived to be a good buy, or underpriced, it will provide an expected return in ex-
cess of the fair return stipulated by the SML. Underpriced stocks therefore plot above the
SML: Given their betas, their expected returns are greater than dictated by the CAPM.
Overpriced stocks plot below the SML.

The difference between the fair and actually expected rates of return on a stock is called
the stock’s alpha, denoted a.. For example, if the market return is expected to be 14%, a
stock has a beta of 1.2, and the T-bill rate is 6%, the SML would predict an expected return
on the stock of 6 + 1.2(14 — 6) = 15.6%. If one believed the stock would provide an
expected return of 17%, the implied alpha would be 1.4% (see Figure 9.6).

One might say that security analysis (which we treat in Part V) is about uncovering
securities with nonzero alphas. This analysis suggests that the starting point of portfolio
management can be a passive market-index portfolio. The portfolio manager will then in-
crease the weights of securities with positive alphas and decrease the weights of securities
with negative alphas. We show one strategy for adjusting the portfolio weights in such a
manner in Chapter 27.

The CAPM is also useful in capital budgeting decisions. For a firm considering a new
project, the CAPM can provide the required rate of return that the project needs to yield,
based on its beta, to be acceptable to investors. Managers can use the CAPM to obtain this
cutoff internal rate of return (IRR), or “hurdle rate” for the project.

The nearby box describes how the CAPM can be used in capital budgeting. It also dis-
cusses some empirical anomalies concerning the model, which we address in detail in
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15.6
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Chapters 12 and 13. The article asks whether the CAPM is useful for capital budgeting in
light of these shortcomings; it concludes that even given the anomalies cited, the model still
can be useful to managers who wish to increase the fundamental value of their firms.

Yet another use of the CAPM is in utility rate-making cases.'! In this case the issue is
the rate of return that a regulated utility should be allowed to earn on its investment in plant
and equipment. Suppose that the equityholders have invested $100 million in the firm and
that the beta of the equity is .6. If the T-bill rate is 6% and the market risk premium is 8%,
then the fair profits to the firm would be assessed as 6 + .6(8) = 10.8% of the $100 mil-
lion investment, or $10.8 million. The firm would be allowed to set prices at a level ex-
pected to generate these profits.

CONCEPT
CHECK I
QUESTION 4

and
QUESTION 5

Stock XYZ has an expected return of 12% and risk of 3 = 1. Stock ABC has expected return of

13% and B = 1.5. The market’s expected return is 11%, and r; = 5%.

a. According to the CAPM, which stock is a better buy?

b. What is the alpha of each stock? Plot the SML and each stock’s risk—return point on one graph.
Show the alphas graphically.

The risk-free rate is 8% and the expected return on the market portfolio is 16%. A firm considers
a project that is expected to have a beta of 1.3.

a. What is the required rate of return on the project?

b. 1If the expected IRR of the project is 19%, should it be accepted?

! This application is fast disappearing, as many states are in the process of deregulating their public utilities and allowing a far
greater degree of free market pricing. Nevertheless, a considerable amount of rate setting still takes place.
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