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Preface

any individuals find investments to be fascinating because they can actively

participate in the decision-making process and see the results of their

choices. Of course, not all investments will be profitable because you will
not always make correct investment decisions. In addition, there is the thrill from a
major success, along with the agony associated with the stock that dramatically rose
after you sold or did not buy. Both the big fish you catch and the big fish that got away
can make wonderful stories.

Investing, of course, is not a game, but a serious subject that can have a major
impact on your future well-being. Virtually everyone makes investments. Even if the
individual does not select specific assets such as the stock of AT&T or federal govern-
ment bonds, investments are still made through participation in pension plans and
employee savings programs or through the purchase of whole-life insurance or a home.
Each of these investments has common characteristics, such as the potential return and
the risk you must bear. The future is uncertain, and you must determine how much risk
you are willing to bear, since a higher return is associated with accepting more risk.

You may find investing daunting because of specialized jargon or having to work
with sophisticated professionals. A primary aim of this textbook is to make investing
less difficult by explaining the terms, by elucidating the possible alternatives, and by
discussing many of the techniques professionals use to value assets and to construct
portfolios. Although this textbook cannot show you a shortcut to financial wealth, it
can reduce your chances of making uninformed investment decisions.

This textbook uses a substantial number of examples and illustrations employing
data that are generally available to the investing public. This information is believed
to be accurate; however, you should not assume that mention of a specific firm and its
securities is a recommendation to buy or sell those securities. The examples have been
chosen to illustrate specific points, not to pass judgment on individual investments.

Many textbooks on investments are written for students with considerable back-
ground in accounting, finance, and economics. Not every student who takes a course in
investments has such a background. These students cannot cope with (or be expected
to cope with) the material in advanced textbooks on investments. Investments: An
Introduction is directed at these students and covers investments from descriptive mate-
rial to the theory of portfolio construction and efficient markets. Some of the concepts
(for example, portfolio theory) and some of the investment alternatives (for example,
derivatives) are difficult to understand. There is no shortcut to learning this material,
but this text does assume that you have a desire to tackle a fascinating subject and to
devote real energy to the learning process.

Xv

Copyright 2013 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xvi | Preface

THE STRUCTURE OF INVESTMENTS: AN INTRODUCTION

The previous edition of Investments: An Introduction was a major effort to make the
book more concise. More concise implies that specific topics were cut or shortened.
This edition clarifies the previous edition and in a few cases restores material that had
been deleted. The basic structure of the text, however, remains the same.

Part 1, Chapters 1 through 35, is devoted to the investment process and fundamental
financial concepts such as the time value of money and the measurement of risk. Part 2,
Chapters 6 and 7, covers investment companies. References to investment companies
such as exchange-traded funds occur throughout the text. Part 3, Chapters 8 through 12,
is devoted to investing in stock while Part 4, Chapters 13 through 16, is devoted to
fixed-income securities. Chapters 17 through 19 (Part 5) cover those fascinating specu-
lative and financial assets referred to as derivatives. The text ends with one chapter
(Part 6) that serves as a summing up of the process of financial planning, the manage-
ment of risk, and the role of the individual’s belief in the efficiency of financial markets.

CHANGES FROM THE PREVIOUS EDITION

Since the previous edition was a major restructuring, this edition primarily refines the
changes and updates much of the material. Sections of several chapters such as the valu-
ation of stock using discounted cash flow and the final chapter on financial planning
were rewritten. Selected new problems have been added and the wording of some exist-
ing problems has been improved. Since my students were honest and admitted that they
did not read the “Point of Interest” features, most of them have either been omitted or
integrated into the text. The same applies to the footnotes. Except for the footnotes that
provide citations, virtually all footnotes have been incorporated into the text material.

Reviewers virtually always want more problems and self-help projects. This edition
has two new features designed to meet both requests. The first feature is “Relation-
ships,” which asks the student to determine the relationship between two things. For
example, an increase in interest rates the price of a bond and the
face value (principal) of the bond. The answers are “decreases” and “does not affect”
(i.e., no change). Realizing that no relationship may exist is important, so there are
examples in which there is no effect.

The second new feature is “Fundamental Worked Problems.” These are illustrations
of basic problems covered in the chapter. For example, if a $1,000 bond has a 7 percent
coupon and matures after ten years, what is the current price of the bond if the interest
rate on comparable bonds is 5 percent? Answers are provided for both Relationships
and Fundamental Worked Problems. In addition, the steps necessary to solve the prob-
lems are provided. For the above bond problem, the solution is shown using interest
tables and financial calculators.

PEDAGOGICAL FEATURES

In addition to the “relationships” and “fundamental worked problems,” this textbook
has a variety of features designed to assist the individual in the learning process. Chapters
begin with a set of learning objectives that emphasize topics to be covered as the chapter
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develops. Terms to remember are defined in the marginal glossary entry that appears as
each term is introduced. Chapters also include questions and, where appropriate, prob-
lems. The questions and problems are straightforward and designed to review and apply
the material in the chapter. Answers to selected problems are provided in Appendix B.

Most of the chapters have short cases. These are not cases in the general usage of
the term, in which a situation is presented and the student is required to determine
the appropriate questions and formulate an answer or strategy. Instead, the cases are
essentially problems that are cast in real-world situations. Their primary purpose is to
illustrate how the material may apply in the context of real investment decisions.

Many instructors have students construct a paper portfolio. A project, referred to
as “Investment Assignment,” is included. It is essentially a buy-and-hold strategy, and
as the semester proceeds more parts are added to the assignment.

POSSIBLE ORGANIZATIONS OF INVESTMENT COURSES

This textbook has 20 chapters, but few instructors are able to complete the entire book
in a semester course. Many of the chapters are self-contained units, so individual chapters
may be omitted (or transposed) without loss of continuity. There are, however, excep-
tions. For example, the pricing of bonds uses the material on the time value of money. The
valuation of common stock employs statistical concepts covered in the chapter on risk.

Individual course coverage also depends on the background of the students or how
much they have retained from prior courses. Time value of money (Chapter 3), mea-
surement of risk (Chapter 5), and the analysis of financial statements in Chapter 8
may have been covered in other finance or accounting courses. These chapters may be
quickly reviewed or omitted. Other chapters are not easily omitted. Securities markets
(Chapter 2), the analysis, valuation, and selection of common stock (Part 3), and fixed-
income securities (Chapters 13 and 14) are the backbone of investments and need to be
covered. Since investment companies (Part 2) have become such a large part of savings
programs such as retirement plans, they should also be included in an introduction to
investments.

The remaining chapters offer individual instructors considerable choice. My prefer-
ence is to include an introduction to options (Chapter 17), which many students find
both difficult and exciting. I also have a personal bias toward the material on financial
planning and taxation, since I believe they play an important role in portfolio construc-
tion and asset selection.

SUPPLEMENTARY MATERIALS

A number of supplements are included in the Investments package and are available to
instructors and students using the textbook.

Instructor’s Manual and Test Bank (found on the IRCD-ROM
and on the Instructor’s companion website)
The Instructor’s Manual includes points to consider when answering the questions as

well as complete solutions to the problems. In addition, suggestions are given for using
the Investment Assignment feature in the classroom; teaching notes are provided for the
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cases; and instructions are provided for the Investment Analysis Calculator, which can
be found on the book’s website. The Test Bank section of the manual includes approxi-
mately 1,000 true/false and multiple-choice questions. It is available on the text website
in Word format for simple word-processing purposes. The Test Bank can also be found
in ExamView. This edition’s Test Bank answers include tagging with AACSB Standards.

ExamView

This computerized testing software contains all of the questions in the printed Test
Bank. ExamView is easy-to-use test creation software that is compatible with both
Microsoft Windows and Macintosh. Instructors can add or edit questions, instructions,
and answers and select questions by previewing them on the screen, selecting them ran-
domly, or selecting them by number.

PowerPoint™ Slides

These are available on the website and on the Instructor’s Resource CD-ROM for use
by instructors for enhancing their lectures. These slides bring out the most important
points in the chapter. They also include important charts and graphs from the text,
which will aid students in the comprehension of significant concepts. This edition’s
slide package has been revised by Anne Piotrowski.

Instructor’s Resource CD-ROM

Get quick access to all instructor ancillaries from your desktop. This easy-to-use CD-ROM
lets you review, edit, and copy exactly what you need in the format you want. The Instruc-
tor’s Resource CD-ROM contains electronic versions of the Instructor’s Manual, the Test
Bank, the resource PowerPoint presentation, and the ExamView files.

Website

The support website for Investments: An Introduction, Eleventh Edition (www.cengage
.com) includes the following features:

e About the Product

e Instructor’s Manual
e Test Bank
e Powerpoint Slides

ACKNOWLEDGMENTS

A textbook requires the input and assistance of many individuals. Over the years, my
publisher has provided a variety of reviews from individuals who sincerely offered sug-
gestions. Unfortunately, suggestions from different reviewers are sometimes contradic-
tory. Since I cannot please all the reviewers at the same time, I trust that individuals
whose advice was not or could not be taken will not be offended.
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Anne Piotrowski created the PowerPoint slides. Her willingness to work through
various styles and possible presentations greatly enhanced the final product. Suzanne
Davidson and Margaret Trejo served as copy editor and proofreader. Anne, Suzanne,
and Margaret deserve a special “thank you” for their efforts.

At this point, it is traditional for the author to thank members of the editorial and
production staff for their help in bringing the book to fruition. I wish to thank Mike
Reynolds, my editor; Adele Scholtz, the developmental editor, and Joseph Malcolm,
Senior Project Manager.

These individuals deserve warm thanks for their efforts toward facilitating the
completion of this text.
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The Investment

Process and
Financial
Concepts

nvesting is a process by which individuals construct

a portfolio of assets designed to meet specified

financial goals. These goals range from financing
retirement or paying for a child’s education to starting a
business and having funds to meet financial emergen-
cies. The specification of financial goals is important, for
they help determine the appropriateness of the assets
acquired for the portfolio.

Part 1 of this text covers the mechanics of buying
and selling financial assets, the legal and tax environ-
ment in which investment decisions are made, and
crucial financial concepts that apply to asset allocation
and portfolio management. Chapter 1 introduces im-
portant definitions and concepts that appear through-
out the text. Chapter 2 is devoted to the mechanics of
investing. These include the process by which securi-
ties are issued and subsequently bought and sold. Next
follows one of the most important concepts in finance,
the time value of money (Chapter 3). All investments
are made in the present but returns occur in the future.
Linking the future and the present is the essence of the
time value of money.

Chapter 4 combines several disparate topics. It
begins with financial planning and the importance
of asset allocation. However, you execute your finan-
cial plan in a world of taxation and efficient financial

markets. Tax rates differ on long-term and short-term
capital gains; some investments defer tax obligations
and others avoid taxation. These differences in taxation
affect the amount of your return that you get to keep. In
addition, some facet of the tax law changes each year,
complicating investment decision making and affect-
ing investment strategy.

Since the future is not known, all investments
involve risk. Chapter 5 is devoted to sources of risk, how
risk may be measured, and how it may be managed.
The allocation of your assets and the construction of
a diversified portfolio may be the most important
financial concept you must face. Failure to diversify sub-
jects the investor to additional risk without generating
additional return. Your objective should be to construct
a portfolio that maximizes your return for a given level
of risk. Of course, this requires that you determine how
much risk you are willing to bear. Individuals with dif-
ferent financial resources and disparate financial goals
may be willing to accept different levels of risk, but in
each case the goal is to maximize the return for the
amount of risk the investor bears.

One final caveat before you start Part 1. Chapter 4
introduces the concept that investments are made in
exceedingly competitive markets. Rapid dissemination
of information and stiff competition among investors
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produce efficient markets. Efficient markets imply that
you cannot expect to earn abnormally high returns
over an extended period of time. Although you may
outperform the market, such performance on a con-
sistent basis is rare. Perhaps you will do exception-
ally well, but then there is also the chance of doing
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exceptionally poorly. The emphasis in this text will be
not how to outperform but how to use financial assets
to meet financial goals. That is, you should emphasize
constructing a diversified portfolio that meets your
financial objectives and earns a return that compen-
sates you for the risk you take.



An Introduction
to Investments

LEARNING OBJECTIVES

After completing this chapter you should be able to:

1. Explain why individuals should specify investment 3. Identify the sources of risk and the sources of
goals. return.

2. Distinguish between primary and secondary 4. Differentiate between efficient and inefficient
markets, risk and speculation, liquidity and markets.
marketability.

n 1986, Microsoft first sold its stock to the general public. Within ten years, the

stock’s value had increased by over 5,000 percent. A $10,000 investment was

worth over $500,000. In the same year, Worlds of Wonder also sold its stock to
the public. Ten years later, the company was defunct. A $10,000 investment was worth
nothing. These are two examples of emerging firms that could do well or could fail.
Would investing in large, well-established companies generate more consistent returns?
The answer depends, of course, on which stocks were purchased and when. In 1972,
Xerox stock reached a high of $171.87 a share. The price subsequently declined and
did not exceed the old high for the next 26 years. Now it languishes way below that
historic high.

Today the investment environment is even more dynamic. World events can rap-
idly alter the values of specific assets. There are so many assets from which to choose.
The amount of information available to investors is staggering and grows continually.
The accessibility of personal computers and the dissemination of information on the
Internet increase an individual’s ability to track investments and to perform invest-
ment analysis. Furthermore, the recessions of 1990-1991 and 2008-2009, the large
decline in stock prices during 2007-2009, the historic decline in interest rates during
2001-2003 and 2008-2009, and the frequent changes in the tax laws have increased
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4 PART ONE  The Investment Process and Financial Concepts

investor awareness of the importance of financial planning, asset selection and alloca-
tion, and portfolio construction.

This text will describe and explain many investment alternatives and strategies. But
a textbook cannot make investment decisions for you; it can only provide information
about your choices. This text explains techniques for analyzing and valuing financial
assets, their sources of risk, and how these risks may be managed, if not eliminated. It
is your obligation to learn the material, determine which parts are most relevant, and
then apply them to your financial situation.

PORTFOLIO CONSTRUCTION AND PLANNING

Investment decisions are about making choices: Will income be spent or saved? If you
choose to save, you face a second decision: What should be done with the savings? Each
saver must decide where to invest this command over resources (goods and services)
that is currently not being used. This is an important decision because these assets are
the means by which investors transfer today’s purchasing power to the future. In effect,

[vortfolio you must decide on a portfolio of assets to own. (Terms will be in boldface and defined
An accumulation in the margin.) A portfolio is a combination of assets designed to serve as a store of
of assets owned by value. Poor management of these assets may destroy the portfolio’s value, and you will

the investor and
designed to transfer
purchasing power to
the future.

then not achieve your financial goals.

There are many assets (e.g., stocks, bonds, derivatives) that you may include in the
portfolio. This textbook will discuss many of them, but the stress will be on long-term
financial assets. While you may hold a portion of the portfolio in short-term assets,
such as savings accounts, these assets do not present the problem of valuation and
choice that accompanies the decision to purchase a stock or a bond. Understanding
how long-term securities are bought and sold, how they are valued, and how they may
be used in portfolio construction is the primary focus of this text.

Several factors affect the construction of a portfolio. These include the goals of the
investor, the risks involved, the taxes that will be imposed on any gain, and a knowledge
of investment alternatives. This text describes these alternative investments, their use in
a portfolio, the risks associated with owning them, and their valuation.

The investor’s goals should largely determine the construction and management of
the portfolio. Investing must have a purpose, for without a goal a portfolio is like a boat
without a rudder. Some objective must guide the composition of the portfolio.

There are many reasons for saving and accumulating assets. Individuals may post-
pone current consumption to accumulate funds to make the down payment on a house,
finance a child’s education, start a business, meet financial emergencies, finance retire-
ment, leave a sizable estate, or even accumulate for the sake of accumulating. For any
or all of these reasons, people construct portfolios rather than spend all their current
income.

The motives for saving should dictate, or at least affect, the composition of the
portfolio. Not all assets are appropriate to meet specific financial goals. For example,
savings that are held to meet emergencies, such as an extended illness or unemploy-
ment, should not be invested in assets whose return and safety of principal are uncer-
tain. Instead, emphasis should be placed on safety of principal and assets that may be
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CHAPTER ONE  AnIntroduction to Investments 5

readily converted into cash, such as savings accounts or shares in money market mutual
funds. The emphasis should not be on growth and high returns. However, the funds
should not sit idle but should be invested in safe assets that offer a modest return.

Other goals, such as financing retirement or a child’s education, have a longer and
more certain time horizon. The investor knows approximately when the funds will be
needed and so can construct a portfolio with a long-term horizon. Bonds that mature
when the funds will be needed or common stocks that offer the potential for growth
would be more appropriate than savings accounts or certificates of deposit with a bank.
The longer time period suggests the individual can acquire long-term assets that may
offer a higher yield.

Most investors have several financial goals that must be met simultaneously. Thus,
it is not surprising to learn that their portfolios contain a variety of assets. Of course,
priorities and needs differ. The individual who is employed in a cyclical industry and
may be laid off during a recession may place more stress on funds to cover unemploy-
ment than would the tenured professor. An individual with a poor medical history may
seek to have more short-term investments than the person with good health. Medical
coverage or disability insurance will also affect the individual’s need for funds to cover
a short-term emergency. If the investor has this coverage, more of the portfolio may be
directed toward other financial goals.

In addition to the individual’s goals, willingness to bear risk plays an important
role in constructing the portfolio. Some individuals are more able to bear (that is, as-
sume) risk. For example, if the saver wants to build a retirement fund, he or she can
choose from a variety of possible investments. However, not all investments are equal
with regard to risk and potential return. Those investors who are more willing to ac-
cept risk may construct portfolios with assets involving greater risk that may earn
higher returns.

Taxes also affect the composition of an individual’s portfolio. Income such as in-
terest and realized capital gains are taxed. When a person dies, the federal government
taxes the value of the estate, and many states levy a tax on an individual’s inheritance.
Such taxes and the desire to reduce them affect the composition of each investor’s
portfolio.

Portfolio decisions are obviously important. They set a general framework for the
asset allocation of the portfolio among various types of investments. Individuals, how-
ever, rarely construct a portfolio all at once but acquire assets one at a time. The de-
cision revolves around which specific asset to purchase: Which mutual fund? Which
bond? or Which stock? Security analysis considers the merits of the individual asset.
Portfolio management determines the impact that the specific asset has on the portfolio.

A large portion of this text is devoted to descriptions and analysis of individual
securities, because it is impossible to know an asset’s effect on the portfolio without
first knowing its characteristics. Stocks and bonds differ with regard to risk, potential
return, and valuation. Even within a type of asset such as bonds there can be consid-
erable variation. For example, a corporate bond is different from a municipal bond,
and a convertible bond differs from a straight bond that lacks the conversion feature.
You need to know and to understand these differences as well as the relative merits
and risks associated with each of the assets. After understanding how individual assets
are valued, you may then construct a portfolio that will aid in the realization of your
financial goals.
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6 PART ONE

The Investment Process and Financial Concepts

PRELIMINARY DEFINITIONS

I~
investment
(in economics)

The purchase of
plant, equipment, or
inventory.

investment

(in lay terms)
Acquisition of an
asset such as a stock
or a bond.

rsecondary market
A market for buying
and selling previously
issued securities.

primary market

The initial sale of
securities.

-
value

What something
is worth; the pres-
ent value of future
benefits.

valuation

The process of deter-
mining the current
worth of an asset.

Copyright 2013 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

I went to the doctor and he said, “You have a contusion.” I asked, “What is a contu-
sion?” and he said, “A bruise.” I thought: “A bruise by another name is still a bruise”
and immediately wanted to ask (but did not), “Why not call it a bruise?”

Every discipline or profession has its own terminology. The field of investments
is no different. Some of the jargon is colorful (e.g., bull and bear); some is descriptive
(e.g., primary and secondary markets); and some, like contusion, seems to confuse or
muddy the waters (e.g., purchasing power risk, which is the risk associated with loss
from inflation). In order to proceed, it is desirable to know some initial definitions
concerning investments, and the best time to learn them and to start using them is now.

The term investment can have more than one meaning. In economics, it refers to
the purchase of a physical asset, such as a firm’s acquisition of a plant, equipment, or
inventory or an individual’s purchase of a new home. To the layperson the word de-
notes buying stocks or bonds (or maybe even a house), but it probably does not mean
purchasing a plant, equipment, or inventory.

In either case, the firm or the individual wants a productive asset. The difference
in definition rests upon the aggregate change in productive assets that results from the
investment. When firms invest in plant and equipment, there is a net increase in produc-
tive assets. This increase generally does not occur when individuals purchase stocks and
bonds. Instead, for every investment by the buyer there is an equal disinvestment by the
seller. These buyers and sellers are trading one asset for another: The seller trades the
security for cash, and the buyer trades cash for the security. These transactions occur
in secondhand markets, and for that reason securities markets are often referred to as
secondary markets. Only when the securities are initially issued and sold in the primary
market is there an investment in an economic sense. Then and only then does the firm
receive the money that it, in turn, may use to purchase a plant, equipment, or inventory.

In this text, the word investment is used in the layperson’s sense. Purchase of an
asset for the purpose of storing value (and, it is hoped, increasing that value over time)
will be called an investment, even if in the aggregate there is only a transfer of owner-
ship from a seller to a buyer. The purchases of stocks, bonds, options, commodity con-
tracts, and even antiques, stamps, and real estate are all considered to be investments if
the individual’s intent is to transfer purchasing power to the future. If these assets are
acting as stores of value, they are investments for that individual.

Assets have value because of the future benefits they offer. The process of determin-
ing what an asset is worth today is called valuation. An investor appraises the asset and
assigns a current value to it based on the belief that the asset will generate cash flows
(e.g., interest) or will appreciate in price. After computing this value, the individual
compares it with the current market price to determine if the asset is currently over-
priced or underpriced.

In some cases this valuation is relatively easy. For example, the bonds of the federal
government pay a fixed amount of interest each year and mature at a specified date.
Thus, the future cash flows are known. However, the future cash flows of other assets
are not so readily identified. For example, although you may anticipate future divi-
dends, neither their payment nor their amount can be known with certainty. Forecast-
ing future benefits is difficult but crucial to the process of valuation. Without forecasts



rreturn

The sum of income
plus capital gains
earned on an invest-
ment in an asset.

income

The flow of money
or its equivalent
produced by an
asset; dividends and
interest.

capital gain

An increase in the
value of a capital
asset, such as a stock.

rate of return

The annual percent-
age return realized on
an investment.

risk
The possibility of loss;

the uncertainty of
future returns.

I .
speculation

An investment that
offers a potentially
large return but is
also very risky; a rea-
sonable probability
that the investment
will produce a loss.
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and an evaluation of the asset, you cannot know if the asset should be purchased or
sold.

Because the valuation of some assets is complicated and the future is uncertain,
people may have different estimates of the future cash flows. It is therefore easy to
understand why two individuals may have completely divergent views on the worth of
a particular asset. One person may believe that an asset is overvalued and hence seek
to sell it, while another may seek to buy it in the belief that it is undervalued. Valua-
tion may be subjective, which leads to one person’s buying while the other is selling.
That does not mean that one person is necessarily irrational or incompetent. People’s
perceptions or estimates of an asset’s potential may change, affecting their valuation of
the specific asset.

An investment is made because the investor anticipates a return. The total return
on an investment is what the investor earns. This may be in the form of income, such as
dividends and interest, or in the form of capital gains, or appreciation if the asset’s price
rises. Not all assets offer both income and capital appreciation. Some stocks pay no cur-
rent dividends but may appreciate in value. Other assets, including savings accounts, do
not appreciate in value. The return is solely the interest income.

Return is frequently expressed in percentages, such as the rate of return, which is
the annualized return that is earned by the investment relative to its cost. Before pur-
chasing an asset, the investor anticipates that the return will be greater than that of
other assets of similar risk. Without this anticipation, the purchase would not be made.
The realized return may, of course, be quite different from the anticipated rate of return.
That is the element of risk.

Risk is the uncertainty that the anticipated return will be achieved. As Chapter 5
discusses, there are many sources of risk. The investor must be willing to bear these
risks to achieve the expected return. Even relatively safe investments involve some risk;
there is no completely safe investment. For example, savings accounts that are insured
still involve some element of risk of loss. If the rate of inflation exceeds the rate of in-
terest that is earned on these insured accounts, the investor suffers a loss of purchasing
power.

While the term risk has a negative connotation, uncertainty works both ways. For
example, events may occur that cause the value of an asset to rise more than anticipated.
Certainly the stockholders of Rubbermaid reaped larger-than-anticipated returns when
it was announced the firm would merge with Newell. The price paid for the stock was
considerably higher than the price the security commanded before the announcement
of the merger.

A term that is frequently used in conjunction with risk is speculation. Many years
ago virtually all investments were called “speculations.” Today the word implies a high
degree of risk. However, risk is not synonymous with speculation. Speculation has the
connotation of gambling, in which the odds are against the player. Many securities are
risky, but over a period of years the investor should earn a positive return. The odds are
not really against the investor, and such investments are not speculations.

The term speculation is rarely used in this text, and when it is employed, the implica-
tion is that the individual runs a good chance of losing the funds invested in the specula-
tive asset. Although a particular speculation may pay off handsomely, the investor should
not expect that many such gambles will reap large returns. After the investor adjusts for
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8 PART ONE  The Investment Process and Financial Concepts

the larger amount of risk that must be borne to own such speculative investments, the
anticipated return may not justify the risk involved.

Besides involving risk and offering an expected return, stores of value have market-
ability or liquidity. These terms are sometimes used interchangeably, but they may also

[ marketability have different definitions. Marketability implies that the asset can be bought and sold.
The ease with which ~ Many financial assets, such as the stock of AT&T, are readily marketable.
an asset may be The ease with which an asset may be converted into money is its liquidity. Unfortu-
bought and sold. nately, the word liquidity is ambiguous. In academic writings on investments liquidity
liquidity usually means ease of converting an asset into cash without loss. A savings account

Moneyness; theease  with a commercial bank is liquid, but shares of IBM would not be liquid, since you

with whichassetscan  ¢oyld sustain a loss. In professional writings, liquidity usually means ability to sell

Is:sch?nverted Into an asset without affecting its price. In that context, liquidity refers to the depth of the
market for the asset. You may be able to buy or sell 1,000 shares of IBM stock without
affecting its price, in which case the stock is liquid. The context in which the word is
used often indicates the specific meaning.

All assets that serve as stores of value possess some combination of marketability,
liquidity, and the potential to generate future cash flow or appreciate in price. These
features, along with the risk associated with each asset, should be considered when
including the asset in an individual’s portfolio. Since assets differ with regard to their
features, you need to know the characteristics of each asset. Much of the balance of this
text describes each asset’s features as well as its sources of risk and return and how it
may be used in a well-diversified portfolio.

DIVERSIFICATION AND ASSET ALLOCATION

Chapter 5 indicates that the impact of asset-specific risk may be diversified away. As
that chapter explains in detail, to achieve diversification the returns on your investments
must not be highly correlated. Factors that negatively affect one security must have a
positive impact on others. For example, higher oil prices may be good for ExxonMobil
but bad for Delta Air Lines. By combining a variety of disparate assets, you achieve
diversification and reduce risk.

Asset allocation refers to acquiring a wide spectrum of assets. Individuals use their
finite resources to acquire various types of assets that include stocks, bonds, precious
metals, collectibles, and real estate. Even within a class such as stocks, the portfolio is
allocated to different sectors or geographic regions. For example, you may own domes-
tic stocks and stocks of companies in emerging nations. It would appear that “asset
allocation” and “diversification” are synonymous, and to some extent they are. By
allocating your assets over different types of assets you contribute to the diversification
of the portfolio. But asset allocation and diversification are often used in different con-
texts. For example, you may tilt your allocation toward energy stocks and away from
airlines if you anticipate high gas prices. Your allocation between stocks, bonds, and
other assets remains the same, but the allocation between two sectors is altered.

The words diversification and asset allocation are often used in this text. Diversifi-
cation is important because it reduces your risk exposure. Asset allocation is important
because it has a major impact on the return your portfolio earns. Whenever you make
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CHAPTER ONE  AnIntroduction to Investments 9

an investment decision, you need to consider its impact on the diversification of your
portfolio and the allocation of your assets. Both are crucial components of portfolio
management.

EFFICIENT AND COMPETITIVE MARKETS

Have you ever been fishing? (If not, substitute playing golf or some similar activity.)
Did you catch any fish? Which fish did you talk about? The answer to that question
is probably the “big one” or the “big one that got away.” What is more important, of
course, is the size of the average fish (or average golf score). If you go fishing several
times, you will not catch a “big one” every time or even frequently. The average size of
the fish you catch becomes the norm. And other individuals who fish in the same waters
will have comparable results. Unless they have special skills or knowledge, most indi-
viduals’ catch should be similar to and approach the average size of fish that is caught.

In many ways, the fishing analogy applies to investing in stock. Individuals tend to
talk about the big return (“I bought X and it doubled within a week”) or the lost op-
portunity (“I bought Plain and Fancy Doughnuts of America. It rose 80 percent within
an hour and I did not sell”). But what matters is the return you earn after making many
investments over an extended period of time. Unless you have special skills or knowl-
edge, that return should tend to be comparable to the return earned by other investors
in comparable investments.

Why is this so? The answer lies in the reality that investors participate in efficient
and competitive financial markets. Economics teaches that markets with many partici-
pants (i.e., buyers and sellers) who may enter and exit freely will be competitive. That
certainly describes financial markets. Investors may participate freely in the purchase
and sale of stocks and bonds. Virtually anyone, from a child to a grandmother, may
own a financial asset, even if it is just a savings account. Many firms, including banks,
insurance companies, and mutual funds, compete for the funds of investors. The finan-
cial markets are among the most (and perhaps the most) competitive of all markets.

Financial markets tend to be efficient. As is explained throughout this text, securi-
ties prices depend on future cash flows, such as interest or dividend payments. If new
information suggests that these flows will be altered, the market rapidly adjusts the
asset’s price. Thus, an efficient financial market implies that a security’s current price
embodies all the known information concerning the potential return and risk associ-
ated with the particular asset. If an asset, such as a stock, were undervalued and offered
an excessive return, investors would seek to buy it, which would drive the price up and
reduce the return that subsequent investors would earn. Conversely, if the asset were
overvalued and offered an inferior return, investors would seek to sell it, which would
drive down its price and increase the return to subsequent investors. The fact that there
are sufficient informed investors means that a security’s price will reflect the investment
community’s consensus regarding the asset’s true value and also that the expected re-
turn will be consistent with the amount of risk the investor must bear to earn the return.

The concept of an efficient financial market has an important and sobering corol-
lary. Efficient markets imply that investors (or at least the vast majority of investors)
cannot expect on average to beat the market consistently. Of course, that does not mean
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10 PART ONE  The Investment Process and Financial Concepts

an individual will never select an asset that does exceedingly well. Individuals can earn
large returns on particular assets, as the stockholders of many firms know. Certainly the
investor who bought Gold Kist stock on Friday, August 18, 2006, for $12.93 and sold it
one trading day later on Monday, August 21, 2006, for $19.02 made a large return on
that investment. (After trading closed on August 18, it was announced that Pilgrim’s Pride
would buy Gold Kist for $20 per share.) The concept of efficient markets implies that
this investor will not consistently select those individual securities that earn abnormally
large returns.

If investors cannot expect to outperform the market consistently, they also should
not consistently underperform the market. (That is, you would not always be the in-
vestor who sold Gold Kist just prior to the large increase in its price.) Of course, some
securities may decline in price and inflict large losses on their owners, but efficient
markets imply that the individual who constructs a well-diversified portfolio will not
always select the stocks and bonds of firms that fail. If such individuals do exist, they
will soon lose their resources and will no longer be able to participate in the financial
markets.

While the concept of efficient financial markets permeates investments, the ques-
tion remains: How efficient? Do exceptions to the efficient market hypothesis exist?
Many of the various investment techniques and methods of analysis covered in later
chapters are designed to help identify possible anomalies and increase investment re-
turns. You, of course, will have to decide for yourself how efficient you believe finan-
cial markets are, because that belief should determine which of the many investment
strategies to follow. A stronger belief in efficiency argues for a more passive strategy. If
you think markets are inefficient or that there are pockets of inefficiency that you can
exploit, then you will want to follow a more aggressive, active strategy.

PORTFOLIO ASSESSMENT

Much of the popular press places emphasis on returns without considering risk. Mutual
funds are often ranked on the basis of return. Statements such as “portfolio manager of
growth fund X earned the highest return for the last three months” often appear in the
popular financial press. The portfolio managers of the best-performing funds appear on
Bloomberg or CNBC. Obviously, some fund manager had to earn the highest return for
the last quarter. (Some student also earned the highest grade on my last test.)

While it can be useful to rank and compare returns, investments involve risk. You
certainly will not read in Money or see on TV the portfolio manager of fund X who
achieved the highest level of risk! But it could also be useful to rank and compare risk
as well as returns. Throughout this text, risk and return are often related. You make an
investment in order to earn an expected return and have to bear the risk associated with
that investment. After investments are sold (or redeemed), both the realized returns and
the variability of those returns may be calculated. While particular sections of this text
may discuss only risk or return, the fusion of the two cannot be far away.

You should start now to think of return in a risk context. How does this invest-
ment decision affect my risk exposure? Can I reduce risk without reducing my return?
How may I compare returns on a risk-adjusted basis? Chapter 6 on investment compa-
nies presents several methods for ranking returns on a risk-adjusted basis. In both the
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professional and academic investment environments, these risk adjustments are impor-
tant. As an informed investor, you too should want to compare returns and portfolio
performance on a risk-adjusted basis.

PROFESSIONAL DESIGNATIONS AND CERTIFICATIONS

You probably know that CPA stands for certified public accountant. While you can do ac-
counting work without passing the CPA exam, becoming a CPA is the minimum standard
for working as a public accountant. (There is also a CMA for management accounting.)

Careers in financial planning, portfolio management, and investments also have
professional certifications and license requirements. For example, passing the Series 7
Exam given by the Financial Industry Regulatory Authority (www.finra.org) is required
for you to become a registered representative (broker) who acts as an account execu-
tive for clients. To become an investment advisor and provide research and opinions on
securities and the securities market, you must pass the Series 66 (or comparable) exam.
(For information on the Series 66 exam, see the North American Securities Administra-
tors Association [NASAA] webpage at www.nasaa.org.)

While professional designations are not required for you to buy and sell securities
and to construct a portfolio, you should consider pursuing one if you plan on a career in
some facet of investments. The following list, in alphabetical order, provides several finan-
cial professional designations and where you may obtain information concerning them.

CAIA Chartered Alternative Investment Analyst, granted by the CAIA Association
(www.caia.org)

CFA Chartered Financial Analyst, granted by the CFA Institute (www.cfainstitute.org)

CFP Certified Financial Planner, granted by the Certified Financial Planner Board
of Standards (www.cfp.net)

ChFC Chartered Financial Consultant, granted by the American College (www
.chfc-clu.com)

THE INTERNET

Web addresses appear throughout this text. Much information can be obtained through
the Internet free of charge, but some vendors do charge a fee for the material. While
many of the websites provided in the text are free, fee sites are included. Some of these
fee sites have complimentary information that you may find useful.

With the existence of the Internet, you face several important problems. First, too
much information may be available, or you may obtain contradictory information from
different sites. A defined topic, such as growth mutual funds, will generate more facts
and data than you could possibly assimilate. The information problem is compounded
because growth mutual funds are tied to other areas of investments, such as taxation or
financial planning. Selecting a growth mutual fund (or any investment) may be tied to
psychology, which can help explain why some investors prefer a particular fund or have
a particular financial strategy. A developing area of finance, behavioral finance, would
argue that you will select the information that justifies or supports your preconceived
investment ideas.
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The second problem with information received through the Internet concerns its
accuracy. You may not know the provider’s motivation! If you access a company’s or
government agency’s webpage, the information should be accurate. If you make a gen-
eral search for information on a company, the data, analysis, and recommendations you
find may be inaccurate or even purposefully misleading. In addition, misleading infor-
mation can be sent directly to you through the Internet. The Wall Street Journal reported
a story concerning individuals who had received an e-mail stock tip promoting a com-
pany called Maxnet Inc. The stock was selling for $3 but an unnamed analyst believed
the stock could reach $50. After the bogus e-mail generated buying, the price of Maxnet
Inc. stock quickly rose but just as quickly declined when the scam was discovered.

Buying stock based on such unsolicited recommendations is a recipe for disaster.
Unscrupulous individuals can create stories designed to persuade people to buy a stock
and inflate its price so the creators of the stories can unload the security. Such actions
are not new. Touting a stock to unsuspecting investors has probably occurred since
trading in stocks began. The Internet, however, creates the possibility of such fraud on
a large scale. One broker told me that he often receives stock recommendations through
e-mail. While some of these recommendations may come from legitimate financial
analysts, others appear to be scams.

There is probably little you (or anyone else) can do to stop the dissemination of inac-
curate information through the Internet, but you do not have to act on it. If you limit your
search to reliable sources, then the Internet (or any other source of data or advice) can
help you make investment decisions. If you indiscriminately use the Internet (or any other
source) to make investment decisions, then you too can become a victim of a scheme to
drive up prices so those perpetrating the scam can sell securities at inflated prices.

THE AUTHOR'’S PERSPECTIVE AND INVESTMENT PHILOSOPHY

Financial textbooks present material that is factual (e.g., the features of bonds), theo-
retical (e.g., the theory of portfolio construction and diversification), and the results of
empirical studies. This text is no exception. Effort is made to avoid the author’s bias
or perspective. In reality, however, an author’s viewpoint cannot be completely disre-
garded. It affects the space devoted to a topic and how the topic is covered.

The first tenet that affects my perspective is a belief that investment decisions are
made in exceedingly competitive financial markets (the efficient markets referred to
earlier). Information is disseminated so rapidly that few individual investors are able to
take advantage of new information. This theme of efficient markets reappears through-
out the book. You could conclude that the reality of efficient markets ends your chances
of making good investments, but that is the wrong conclusion. The presence of efficient
markets ensures that you can make investments on a level playing field. In other words,
the return you earn does not have to be inferior to the returns generated by more sea-
soned or professional investors.

A second tenet that affects my perspective is my investment philosophy. I began the
first edition of this text during the 1970s, so it is possible to infer how long I have been
investing. Over the years I have developed my personal investment strategy that stresses
patience and long-term wealth accumulation. Additional considerations are taxation
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and transaction costs. The philosophy and strategies of other individuals and portfolio
managers may be the exact opposite. They may have a shorter time horizon and may be
less concerned with current taxes or the costs of buying and selling securities.

Understanding yourself and specifying financial goals is important when develop-
ing an investment philosophy and making investment decisions. If your investments
cause you to worry (frequently expressed as causing you to lose sleep), you need to
look inside yourself to determine why. If I had to buy and sell securities frequently, I
would have a conflict with my personality and long-term financial goals. As a graduate
student, I would often buy and sell for small gains. I found such trading to be fun and
stimulating, but I observed that stocks I sold always seemed to rise and those I did not
sell always seemed to decline. In effect, I violated one of investing’s cardinal rules: “Let
your winners run but cut your losses.” It was many years before I realized that a buy-
and-sell strategy (a trading strategy) did not work for me. Part of the reason was my
inability to sell the losers. (Behavioral finance might suggest that I had a problem with
“letting go” or that I wanted to avoid the “pain of regret” in which I refused to face the
reality that [ had made a bad investment decision.) I also had failed to specify why I was
investing. [ was treating investment as a game and not a means to reach a financial goal.

Your background also affects your investment strategies. I grew up in a family of
homebuilders. As would be expected, family members had a bias, which I continue to
have, for companies related to real estate (e.g., the real estate investment trusts discussed
in Chapter 7). Natural resources for building (e.g., trees for lumber), building materials
(e.g., plumbing supplies), and appliances for homes were often the topic of discussion at
dinner. Such companies as Georgia-Pacific (lumber) or Maytag (appliances) I remember
from childhood. The same applies to such companies as the local gas and electric (Do-
minion Resources) or phone (AT&T) companies, because I grew up with their names.

In addition to efficient markets, financial goals, and your background, the time
you have to devote to investing affects your decisions. I teach courses in finance, have
contact with former students who work in the area, and know investment profession-
als. Daily news coverage, programs like The Nightly Business Report on public TV, and
materials I have retained, such as annual reports, mean I can obtain information even
when I am away from my personal computer and the Internet! I think about some topic
in finance and investments every day, holidays and vacations included.

Most individuals do not have such continuous contact with investments. Their
jobs and family obligations preclude it. These individuals may not develop financial
goals and investment strategies, but their need for financial planning does not disap-
pear. When individuals lack time or believe they do not have expertise, they may use
professional financial planners or other professionals, such as brokers, to facilitate the
construction of a diversified portfolio. The growth in the popularity of mutual funds
and exchange-traded funds is partially explained by individuals who do not want to
select specific securities and who turn over that process to portfolio managers. These
investors, however, continue to need specific investment goals and strategies.

Your background, time available to devote to investments, and financial goals may
produce an investment philosophy and strategy different from mine. The material in
this text presents alternative investments and strategies, some of which I have not used
(and would not use). I will, however, try to present all the material in an unbiased man-
ner so that you may draw your own conclusions and develop your own financial goals,
investment philosophy, and strategy.
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THE PLAN AND PURPOSE OF THIS TEXT

Because you participate in efficient financial markets and compete with informed in-
vestors, including professional securities analysts and portfolio managers, you need
fundamental information concerning investments. This text helps you to increase your
knowledge of the risks and returns from various investment alternatives. Perhaps be-
cause investing deals with individuals’ money and the potential for large gains or losses,
it seems more mysterious than it should. By introducing the various investments and
the methods of their analysis, valuation, and acquisition, this text removes the mystery
associated with investing.

The number of possible investment alternatives is virtually unlimited. Shares in
thousands of corporations are actively traded, and if an investor does not want to select
individual stocks, he or she still has over 8,000 mutual funds from which to choose. Cor-
porations, the federal government, and state and local governments issue a variety of debt
instruments that range in maturity from a few days to 30 or 40 years. More than 10,000
commercial banks and thrift institutions (e.g., savings banks) offer a variety of savings
accounts and certificates of deposit. Real estate, futures, options, and collectibles further
increase the available alternatives, and, as if there were insufficient domestic choices, the
investor may purchase foreign securities. The problem is not one of availability but of
choice. You cannot own every asset but must choose among the alternatives.

Frequently, investment alternatives are classified as short-term (one year) or long-
term (greater than one year), variable-income or fixed-income, or defensive or aggres-
sive (even speculative). Short-term assets, such as savings accounts and shares in money
market mutual funds, are readily converted into cash and offer modest returns. Bonds
and stocks have a longer time horizon and are referred to as long-term investments.
Common stock is also referred to as a variable-income security because the dividends
and capital gains may fluctuate from year to year. Bonds illustrate a fixed-income se-
curity. While the investor’s return from such investments can vary, the flow of income
generated by bonds and preferred stock is fixed, so these securities are referred to as
fixed-income securities. Options, convertible bonds, and futures may be considered
aggressive investments because they may offer high returns but require the investor to
bear substantial risk. Other possible investments include nonfinancial assets (tangible
or real assets) such as real estate, gold, and collectibles.

The subject of investments is sometimes viewed as complex, but the approach in
this text is to isolate each type of asset. The sources of return, the risks, and the features
that differentiate each are described. Techniques for analyzing and valuing the assets
are explained. Most of the material is essential information for all investors, whether
they have large or small portfolios.

This text is divided into parts. The first lays the foundation on which security
selection and portfolio management are based. This encompasses how securities come
into existence and are subsequently bought and sold (Chapter 2). Chapter 3 covers the
process of compounding and discounting. Since valuation is the process of determining
the present value of future cash flows and financial planning involves projecting future
cash needs, no topic is more important to the study of investments than the time value
of money. (If you already know this material, you may move on to the next chapter, but
you do so at your own risk!) Financial planning, the allocation of assets, and the impact
of taxation are covered in Chapter 4. The analysis and measurement of risk constitute
the bulk of Chapter 5. Because calculating and interpreting measures of risk require
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knowledge of selected statistics, Chapter 5 has an appendix on statistical methods that
apply to risk measurement.

The second part of the text is devoted to investment companies. Chapter 6 covers
mutual funds, their portfolios, returns, buying and redeeming their shares, and mea-
sures to standardize returns for risk. Chapter 7 is devoted to alternatives to the tradi-
tional mutual fund: closed-end funds, exchange-traded funds (ETFs), and real estate
investment trusts (REITs).

Parts 3 through § concern specific types of financial assets. Part 3 is devoted to invest-
ments in equity. Chapters 8 and 9 discuss the analysis and valuation of common stock. The
next two chapters cover measures of the stock market and historic returns (Chapter 10)
and the macroeconomic environment (Chapter 11). The last chapter (Chapter 12) adds
behavioral finance and the use of technical analysis to aid in the selection of securities.

Part 4 covers fixed-income securities. Chapter 13 describes the features common
to all debt instruments and the variety of corporate bonds. Chapter 14 covers bond
pricing, yields, the impact of changing interest rates, and the management of risk.
Chapter 15 adds the various types of federal, state, and local government bonds. The
last chapter in Part 4 (Chapter 16) is devoted to fixed-income securities that may be
exchanged for the issuing firm’s common stock.

Part 5 considers derivatives, whose value is related to (derived from) another asset.
Chapter 17 provides a general introduction to options (puts and calls), and Chapter 18 ex-
pands the material to include option valuation and option strategies. Chapter 19 covers fu-
tures, which are perhaps the riskiest of all the investment alternatives covered in this text.

Chapter 20 returns to the themes of financial planning and the allocation of assets
to achieve the individual investor’s financial goals. This chapter serves both as a cap-
stone and a review as it encompasses the construction of a diversified portfolio, the al-
location of investment resources, and active and passive management of an individual’s
portfolio in an efficient market context.

SUMMARY

This chapter has introduced important financial concepts that apply to investments and
investment decision making. These concepts are the following:

e the importance of setting financial goals

e asset valuation as the present value of future cash flows

e the trade-off between risk and return

e the management of risk through asset allocation and the construction of a diversi-
fied portfolio

e the efficiency of financial markets

e the need to assess performance on a risk-adjusted basis.

Each of these themes reappears at various places throughout this text. Even though a
chapter may be devoted to a specific topic such as mutual funds or convertible securi-
ties, these specific assets ultimately must fit into a portfolio. It is important to know the
features, risks, and returns of a specific security, but you need to remember that each
individual asset is only a part of your portfolio. While a particular investment may do
exceptionally well or exceptionally poorly, it is the aggregate portfolio that helps you
achieve your financial objectives.
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The Financial Advisor's Investment Case

You have $100,000 to invest in ten stocks,
$10,000 in each (no mutual funds). You may
not alter your selections during the semester,
and cash is not an option. (Sorry; the purpose
of this assignment is not to teach trading. Ad-
ditional material will be added as the semester
progresses.) Select an Internet source and set up
a “watch account.” Possible websites with in-
formation on companies include the following:

Bloomberg: www.bloomberg.com
CNN/Money: money.cnn.com

Forbes: www.forbes.com

Google: www.google.com/finance
MarketWatch: www.marketwatch.com
Morningstar: www.morningstar.com
MSN Money: money.msn.com
Reuters: www.reuters.com

Yahoo! Finance: finance.yahoo.com

The watch account will help you follow the
stocks over time and keep track of your gains
or losses.
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Investment Assignment (Part 1)

One successful portfolio manager, Peter Lynch,
has suggested that you should buy stock in
companies that you know or whose products
you use. Since this strategy may be as good a
starting point as any to learn about investing, I
have selected five stocks I know or whose prod-
ucts I use. You should select five and track your
five against mine. Using the information in the
previous assignment, set up a watch account
that includes both sets.
My stocks and their ticker symbols are

Coca-Cola (KO)

ExxonMobil (XOM)

Merck (MRK)

Tupperware (TUP)

Washington Real Estate Investment Trust (WRE)

Since disclosure is important in investments,

you should know that I had a position in each stock
at the time this text went to press.


http://www.bloomberg.com
http://www.forbes.com
http://www.google.com/finance
http://www.marketwatch.com
http://www.morningstar.com
http://www.reuters.com

Securities
Markets

LEARNING OBJECTIVES

After completing this chapter you should be able to:

1. Explain the role of market makers and distinguish 5. Define American Depositary Receipts (ADRs) and
between securities exchanges and over-the-counter explain their advantages.
markets. 6. State the purpose of the Securities and Exchange
2. Differentiate between the types of security orders Commission (SEC) and the Securities Investor
and identify the costs of investing in securities. Protection Corporation (SIPC) and the role of

g regulation in securities markets.
3. Contrast cash and margin accounts. &

7. Identify the components necessary for the sale of

4. Contrast long and short positions and explain the " X
securities to the general public.

source of profit from each.

8. Examine the price volatility of new issues (IPOs).

n May 17, 2012, 5.6 million shares of IBM traded on the New York Stock

Exchange. In all, over 4.6 billion shares of stock traded that day on the New

York Stock Exchange. Not one penny of the proceeds of those sales went to
the firms whose stocks were exchanged. Instead, all these transactions were among
investors. Obviously, many individuals were altering their portfolios through either
buying or selling these existing securities.

This buying and selling of securities has a certain mystique or fascination both for
the novice and for the seasoned investor. Investors may be drawn to securities by the ex-
citement generated by trading securities. Perhaps the investor’s fascination is the result
of the fact that many dollars can be earned or lost through investments in stocks and
bonds. For whatever reason, investors who are drawn to Wall Street must understand
both how securities markets work and the mechanics of buying and selling securities.

The purpose of this chapter is to explain the sale of securities to the general public
and the mechanics of buying and selling securities. The initial section covers securi-
ties dealers and the role of secondary markets such as the New York Stock Exchange.
Next follows descriptions of how the individual trades securities, the role of brokers,
the variety of orders, margin versus cash accounts, and the cost of buying and selling

17
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18 PART ONE  The Investment Process and Financial Concepts

securities. Although you make money by buying low and selling high, either the pur-
chase or the sale may come first. The third section is devoted to the short sale, which is
a sale for future delivery. The investor initially sells the stock in anticipation of buying
it back at a lower price.

Securities markets, like many financial markets, are subject to regulation. The fed-
eral regulation of the securities markets and the role of the Securities and Exchange
Commission (SEC) are covered next. The chapter concludes with a discussion of initial
public offerings (IPOs), in which funds are transferred from investors to firms. The
emphasis is on the process of the initial sale, the role of investment bankers, and the
subsequent volatility of the securities’ prices in the secondary markets.

SECONDARY MARKETS AND THE ROLE OF MARKET MAKERS

Although securities are issued in the primary market, all subsequent transactions are in
the secondary markets. If an investor buys a stock, it is highly unlikely that the purchase
is part of the IPO. Instead, the individual buys the stock in one of the secondary markets.

This section covers securities dealers (market makers) and their role in secondary
markets. Securities are bought and sold every day by investors who never meet each
other. The market transfers stocks and bonds from individuals who are selling to those
who are buying. This transfer may occur on an organized exchange such as the New
York Stock Exchange which is sometimes referred to as “Big Board,” or the American
Stock Exchange, the AMEX or “the curb.” (In 2007 the NYSE Group, the parent of the
New York Stock Exchange, merged with Euronext NV to form the NYSE Euronext, the
world’s largest stock exchange.) Trading in a stock on an exchange is not automatic. A
company must apply to have its securities accepted for trading. If the company meets
the conditions set by the exchange, the securities are “listed” and may be bought and
sold through the exchange.

Once shares have been accepted for trading and the company subsequently fails
to maintain the listing requirements, it may be delisted. For example, GM was delisted
in 2009 as it went through bankruptcy and reorganization. After GM emerged from
bankruptcy, the new, reorganized shares were listed and trading resumed.

Securities of public companies with shares that are not listed on an exchange are

@’ traded over-the-counter (OTC). The most important OTC market is the Nasdaq stock
. market (http://www.nasdag.com). Nasdaq is an acronym for National Association of
over-the-counter Securities Dealers Automated Quotation system, which is the system of communication
(OTC) market for over-the-counter price quotations. (Some companies such as Microsoft and Intel
The informal choose not to have their shares traded on one of the exchanges.) All major unlisted
ls;c"c;?:;r;::ar;rtﬁ:;for stocks are included in the Nasdaq stock market. Ipvestors may readily obt_ain bid and
ask prices for many OTC stocks and bonds by simply entering the security’s symbol

into the system.

In either case, a listed or an unlisted security, professional securities dealers make
Market makers who markf.:t's in stocks and bonds and facilita.te their transfer from sellers to buyers.. The
buy and sell securities Securities and Exchange Act of 1934 defines a dealer as anyone who engages in the
for their own “business of buying and selling for his own account.” Buying and selling for your own
accounts. account has the effect of making a market in the security. These dealers are referred to

-
dealers
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'—round lot

The general unit of
trading in a security,
such as 100 shares.

odd lot

A unit of trading, such
as 22 shares, that is
smaller than the gen-
eral unit of sale.

bid and ask

Prices at which a se-
curities dealer offers
to buy and sell stock.

spread

The difference
between the bid and
the ask prices.

T .
equilibrium price
A price that equates
supply and demand.
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as “market makers” who offer to buy securities from any seller and to sell securities to
any purchaser. In effect, they make markets in securities.

Transactions are made in either round lots or odd lots. A round lot is the normal
unit of trading and for stocks that is usually 100 shares. Smaller transactions such as
37 shares are called odd lots. The vast majority of trades are round lots or multiples of
rounds lots. The volume and value of transactions for many stocks is substantial. For
example, on February 23, 2012, some 2.1 million shares of Google (GOOG) traded.
At the closing price of $606, the total value of those trades was approximately $1.27
billion ($606 X 2.1 million). There are, however, stocks that are inactively traded. Such
issues are referred to as “thin” and are generally the stock of small companies with a
modest number of shares outstanding.

Securities dealers quote prices on a bid and ask basis; they buy at one price (the
bid) and sell at the other price (the ask). A market maker may be willing to purchase
a specific stock for $20 and sell for $21. The security is then quoted “20-21,” which
are the bid and ask prices. For example, if the quote for National Retail Properties is
23.56-23.61, 1 can currently buy the stock for $23.61 and sell it for $23.56.

The difference between the bid and the ask is the spread (i.e., the $0.05 difference
between $23.61 and $23.56 for National Retail Properties). The spread, like brokerage
commissions, is part of the cost of investing. These two costs should not be confused.
The spread is one source of compensation for maintaining a market in the security. The
broker’s commission is compensation for executing your purchase or sell orders.

While the spread is a primary source of compensation for market makers, it is not
their only source. Market makers also earn income when they receive dividends and in-
terest from the securities they own. Another source of profit is an increase in securities
prices, for the value of the dealers’ portfolios rises. These profits are a necessary element
of securities markets because they induce the market makers to serve the crucial func-
tion of buying and selling securities. These market makers guarantee to buy and sell at
the prices they announce. Thus, an investor knows what the securities are worth at any
given time and is assured that there is a place to sell current securities holdings or to
purchase additional securities.

Determination of Prices

Although the bid and ask prices are quoted by market makers, securities prices are set
by the demand from all buyers and the supply from all sellers of securities. Market
makers try to quote an equilibrium price that equates the supply with the demand. If
market makers bid too low a price, too few shares will be offered to satisfy the demand.
If they ask too high a price, too few shares will be purchased, which will result in a glut,
or excess shares, in their portfolios.

Could market makers set a security’s equilibrium price? For large companies the
answer is probably no. If the market makers tried to establish a price above the equilib-
rium price that is set by supply and demand, they would have to absorb all of the excess
supply of securities that would be offered at the artificially higher price. Conversely,
if the market makers attempted to establish a price below the equilibrium price, they
would have to sell a sufficient number of securities to meet the excess demand that
would exist at the artificially lower price. The buying of securities requires the delivery
of the securities sold. Market makers do not have an infinite well of money with which
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20 PART ONE  The Investment Process and Financial Concepts

to purchase the securities nor an unlimited supply of securities to deliver. They may
increase or decrease their inventory, but they cannot support the price indefinitely by
buying securities, nor can they prevent a price increase by selling them.

Although market makers cannot set the market price, they perform an extremely im-
portant role: They maintain an orderly market in securities so that buyers and sellers will
have an established market in which to trade. To establish this orderly market, the market
makers offer to buy and sell at the quoted bid and ask prices but guarantee only one
round-lot transaction at these prices. If a market maker sets too low a price for a certain
stock, a large quantity will be demanded by investors. The market maker is required to sell
only one round lot at this price and then may increase the bid and ask prices. The increase
in the price of the stock will (1) induce some holders of the stock to sell their shares and
(2) induce some investors who wanted to purchase the stock to drop out of the market.

If the market maker sets too high a price for the stock, a large quantity of shares will
be offered for sale, but these shares will remain unsold. If the market maker is unable to
or does not want to absorb all these shares, the securities dealer may purchase a round lot
and then lower the bid and ask prices. The decline in the price of the stock will (1) induce
some potential sellers to hold their stock and (2) induce some investors to enter the market
by purchasing the shares, thereby reducing any of the market maker’s surplus inventory.

Composite Transactions

With the development of online trading, the distinction between the various exchanges
and the over-the-counter market is being erased. (The distinction between exchanges
and over-the-counter markets was reduced by the merger of the AMEX and Nasdaq in
November 1998.) Since New York Stock Exchange securities trade on other exchanges,
the actual reporting of New York Stock Exchange listings includes all the trades and is
reported as the NYSE-Composite transactions.

In addition to the primary market (the initial sale of the security) and the second-

[ third market ary market (subsequent trading in the security), there is also the third market, which is
Over-the-counter over-the-counter trading in listed securities. While any trades in listed securities off the
market for securities  exchange may be referred to as the third market, the bulk of these trades are large trans-
listed on an actions. Such large trades (i.e., 10,000 shares or more) are called blocks, and the market
exchange. makers who organize and execute the trades are referred to as block positioners.

The participants in the third market are usually institutional investors, such as
pension plans, mutual funds, or insurance companies, who want to buy or sell large
amounts of stocks in listed securities, such as the stock of IBM, which trades on the
NYSE. The institutional investor works through a large brokerage firm that completes
the transaction. If the investor desires to buy a large position, the brokerage firm (or
securities dealer) seeks potential sellers. After the required seller (or sellers, for a suf-
ficiently large block) is found, the securities are traded off the floor of the exchange.

Financial institutions may also trade securities through computerized systems such
as Instinet. This system is limited to those financial institutions that subscribe to the
service. Block trade, third-market trading, and computerized systems offer financial
institutions two advantages: lower commissions and faster executions. Competition
among brokerage firms has reduced fees, and computerized trading has reduced the
time necessary to execute trades.
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While block trading and computerized systems are concerned with large transac-
tions, a market also exists for securities at the opposite end of the price spectrum. When
Mirant declared bankruptcy and the NYSE suspended trading, the stock continued to
trade and quotes were found in the “pink sheets.” This occurrence is common when
firms fall on hard times and shares are delisted. Originally printed on pink paper, the
pink sheets are a daily listing of over-the-counter stocks that are not traded through
Nasdaq. Most of these stocks trade for mere pennies. The volume of transactions is
small, and the value of daily transactions may be less than $1 million. Obviously these
securities are only appropriate for speculators who are willing to bear substantial risk
associated with penny stocks.

The “Buy Side” and the “Sell Side” of the Street

Investors buy stock at the asking price and sell at the bid. The purchases and sales are
executed by brokers and are made through securities dealers. Are these participants the
“buy side” and “sell side” of Wall Street? If a financial analyst works the “buy side” or
the “sell side” of Wall Street, does that mean he or she is buying or selling stocks and
bonds?

The answer is no. A financial analyst (or securities analyst or investment analyst—
all three names are used) is an individual who analyzes financial statements, interviews
corporate management, and uses other sources of information to construct earnings
estimates and buy or sell recommendations for individual securities. These analysts are
not brokers and are not securities dealers, and they are not buying and selling for their
own accounts. They are (very well) paid employees who work for money management
firms and brokerage houses.

A buy-side analyst works for a nonbrokerage firm that manages mutual funds,
pension plans, or trust services for corporate clients or individual investors. The
buy-side analyst provides recommendations, which are given to the firm’s portfolio
managers, who buy and sell securities. Since these analysts are developing recom-
mendations for possible purchases by their employers, they work the “buy side” of
the Street.

A sell-side analyst does the same type of work but is employed by a brokerage
firm. The sell-side analyst’s recommendations are provided to the brokers who, in turn,
give the recommendations to investors. The purpose of a sell-side analyst’s reports is to
generate sales, hence the name “sell side.”

Since buy-side analysts’ reports are solely for their employers’ use, the recommen-
dations may remain private. Sell-side analysts’ reports, however, become public, and
this creates a potential conflict of interest or at least a potential bias in the analysis.
There are several possible reasons for this bias. First, analysts may issue favorable
reports to maintain good relationships with corporate management, since executives
are one source of an analyst’s information. Second, the corporation may employ an
underwriter to issue new securities. Analysts do not want to lose this future business
for their brokerage firms. Third, analysts’ reports are designed to encourage transac-
tions, especially purchases, by the brokerage firm’s customers. Any of these reasons
could cause an analyst to issue a favorable report concerning a firm and its securities.
Since more favorable reports are issued than negative reports, one could easily draw
that conclusion.
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THE MECHANICS OF INVESTING IN SECURITIES

[broker Individual investors usually purchase stocks and bonds through brokers, who buy and
An agent who sell securities for their customers’ accounts. (Some brokerage firms use different titles,
handles buyandsell  gych as “account executive” or “assistant vice president.” These individuals perform the

orders foraninvestor. ..o ditional functions of “brokers.”) While a few companies (e.g., ExxonMobil) offer

investors the option to purchase shares directly from the corporation, the majority of
purchases are made through brokerage firms, such as Merrill Lynch or Charles Schwab.
Many brokerage firms also act as market makers and may be referred to as “broker-
dealers” since different divisions within the firm perform both functions. The firm has
individuals who buy and sell for the firm’s account (i.e., are securities dealers) and other
individuals who buy and sell for customers’ accounts (i.e., are brokers).

The broker services an individual’s account and is the investor’s agent who executes
buy and sell orders. To be permitted to buy and sell securities, brokers must pass a
proficiency examination administered by the National Association of Securities Deal-

[registered ers. Once the individual has passed the test, he or she is referred to as a registered
representative representative and can buy and sell securities for customers’ accounts.
A person who buys Although registered representatives must pass this proficiency examination, the

and sells securities for

investor should not assume that the broker is an expert. There are many aspects of
customers; a broker.

investing, and even an individual who spends a considerable portion of the working
day servicing accounts cannot be an expert on all the aspects of investing. Thus, many
recommendations are based on research that is done by analysts employed by the bro-
kerage firm rather than by individual salespersons.

The investor should realize that brokers make their living through transactions
(i.e., buying and selling for their customers’ accounts). There are essentially two types
of working relationships between the brokerage firm and the salesperson. In one case,
the firm pays a basic salary, but the salesperson must bring in a specified amount in
commissions, which go to the firm. After the minimum amount of sales has been met,
the registered representative’s salary is increased in proportion to the amount of addi-
tional commissions generated. In the second type of relationship, the salesperson’s in-
come is entirely related to the commissions generated. In either case, the investor should
realize that the broker’s livelihood depends on the sale of securities. Thus, the broker’s
advice on investing may be colored by the desire to secure commissions. However, the
investor is ultimately responsible for the investment decisions. Although advice may
be requested from the broker, and it is sometimes offered even though unsolicited, the
investor must weigh the impact of a specific investment decision in terms of fulfilling
his or her financial goals.

Selecting a brokerage firm can be a difficult task. Various firms offer different ser-
vices; for example, some may specialize in bonds. Other brokerage firms offer a full
range of services, including estate planning and life insurance, as well as trading of
stocks and bonds. Still other firms offer virtually no services other than executing or-
ders at discount (i.e., lower) commissions. Each investor therefore needs to identify his
or her personal investment goals and decide on the strategies to attain those goals in
order to select the firm that is best suited to that individual’s needs.

Choosing a registered representative or financial advisor is a more difficult task
than selecting a brokerage firm. This individual will need to know specific informa-
tion, including the investor’s income, other assets and outstanding debt, and financial
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long position
Owning assets
for theirincome
and possible price
appreciation.

bullish

Expecting that prices
will rise.

short position

Selling borrowed
assets for possible
price deterioration;
being shortin

a security or a
commodity.

bearish

Expecting that prices
will decline.

l_market order
An order to buy or sell
at the current market
price or quote.
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goals, in order to give the best service to the account. People are reluctant to discuss this
information, so trust and confidence in the registered representative are probably the
most important considerations in selecting a broker or financial advisor. Good rapport
between the broker and the investor is particularly important if the relationship is going
to be mutually successful.

The Long and Short Positions

Essentially, an investor has only two courses of action, which involve opposite posi-
tions. They are frequently referred to as the bull and bear positions and are symbolized
by a statue, which is located outside the NYSE, of a bull and a bear locked in mortal
combat. (The derivations of “bull” and “bear” are lost in time. “Bearish” may have
originated from trading in pelts when bearskins were sold before the bears were caught.
Bullbaiting and bearbaiting were also sports in the eighteenth century.)

If an investor expects a security’s price to rise, the security is purchased. The in-
vestor takes a long position in the security in anticipation of the price increase. The
investor is bullish because he or she believes that the price will rise. The long position
earns profits for the investor if the price rises after the security has been purchased. For
example, if an investor buys 100 shares of AB&C for $55 (i.e., $5,500 plus brokerage
fees) and the price rises to $60, the profit on the long position is $5 per share (i.e., $500
on 100 shares before commissions).

Opposite the long position is the short position (bearish), in which the investor
anticipates that the security’s price will fall. The investor sells the security and holds
cash or places the funds in interest-bearing short-term securities, such as Treasury bills
or a savings account. Some investors who are particularly bearish or who are willing
to speculate on the decline in prices may even “sell short,” which is a sale for future
delivery. (The process of selling short is discussed in the next section.)

Types of Orders

After an investor decides to purchase a security, a buy order is placed with the broker.
Before entering an order, you should obtain a price quote. While your broker will pro-
vide a quote, bid and ask prices are readily available through the Internet. After typing
in the ticker symbol, you will obtain bid and ask quotes and the price of the last trade.
(Be certain the quotes are current and not delayed prices!) You may request that your
broker buy the security at the best price currently available, which is the asking price
set by the market maker. Such a request is a market order. When you enter a market
order, you are assured of an execution but not the price. The quoted price may change
by the time the order is entered and executed. However, the order is generally executed
at or very near the asking price.

In addition to the price of the last trade and the bid and ask prices, you may receive
additional information such as the volume of shares traded and the number of shares
available at the bid and ask prices (referred to as the “order book”™). This information
may affect your investment strategy. For example, suppose the market maker is willing
to purchase 700 shares at $10 and sell 300 shares at $10.05 and you want to purchase
1,000 shares. While a market order to buy 1,000 shares guarantees a purchase, you will
not buy 1,000 shares at $10.05. Instead, you will purchase 300 shares at $10.05 and
the remaining 700 shares will be bought at a higher price. To avoid this, you may enter
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'_Iimit order

An order placed with
a broker to buy or sell
at a specified price.

day order

An order placed
with a broker that is
canceled at the end
of the day if it is not
executed.

good-till-canceled
order

An order placed

with a broker that
remains in effect until
it is executed by the
broker or canceled by
the investor.

stop order

A purchase or sell
order designed to
limit an investor’s loss
or to assure a profit
on a positionin a
security.
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an order to buy 1,000 shares “all or nothing” at $10.05 a share. While you may buy
the shares for $10.05, you are not assured of having the order executed. In effect you
must decide to accept the going price and buy the desired number of shares or specify
the number of shares and their price (“all or nothing”) but run the risk that the order
will not be executed.

You may also enter a limit order and specify a price below the current asking price
and wait until the price declines to the specified level. Such an order may be placed for
one day (i.e., a day order), or the order may remain in effect indefinitely (i.e., a good-
till-canceled order). Such an order remains on the books of the broker until it is either
executed or canceled. If the price of the security does not decline to the specified level,
the purchase is never made. While a good-till-canceled order may remain in effect in-
definitely, brokerage firms generally have a time limit (e.g., one month or three months)
that specifies when the order will be canceled if it has not been executed.

After purchasing the security you may place a stop order to sell, which may be at a
higher or lower price. Once the stock reaches that price, the stop order becomes a mar-
ket order. An investor who desires to limit potential losses may place a stop-loss order,
which specifies the price below the cost of the security at which the broker is authorized
to sell. For example, if an investor buys a stock for $50 a share, a stop-loss order at $45
limits the loss to $5 a share, plus the commission fees for the purchase and the sale. If
the price of the stock should fall to $45, the stop-loss order becomes a market order,
and the stock is sold. (Since the order is now a market order, there is no assurance that
the investor will get $435. If there is an influx of sell orders, the sale may occur at less
than $45.) Such a sale protects the investor from riding the price of the stock down to
$40 or lower. Of course, if the stock rebounds from $45 to $50, the investor has sold
out at the bottom price.

The investor may also place an order above the purchase price. For example, the
investor who purchases a stock at $50 may place a sell order at $60. Should the price
of the stock reach $60, the order becomes a market order, and the stock is sold. Such
an order limits the potential profit, for if the stock’s price continues to rise, the investor
who has already sold the stock does not continue to gain. However, the investor has
protected the profit that resulted as the price increased from $50 to $60. In many cases
the investor watches the stock’s price rise, decides not to sell, and then watches the price
subsequently decline. Sell orders are designed to reduce this possibility.

The placing of sell orders can be an important part of an investor’s strategy. For
example, in the previous case the investor who purchased a stock at $50 may place sell
orders at $45 and $60. If the price of the stock subsequently rises, this investor may
change these sell orders. For example, if the price rises to $56 per share, the investor
may change the sell orders to $52 and $64. This will preserve the capital invested, for
the price of the stock cannot fall below $52 without triggering the sell order, but the
price can now rise above $60, which was the previous upper limit for the sell order. By
continuously raising the prices for the sell orders as the stock’s price rises, the investor
can continue to profit from any price increase and at the same time protect the funds
invested in the security against price declines.

Because both limit orders and stop orders specify a price, they are easy to confuse.
The limit order specifies a price at which a stock is to be bought or sold. (The purchase
could be made at a lower price, and the sale could occur at a higher price.) Limits orders
are filled in order of receipt. A limit order to buy stock at $10 may not be executed if
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other investors have previously entered purchase orders at that price. (Since individuals
tend to think in terms of simple numbers such as $10 or $15, it may be a wise strategy
to enter the buy order at $10.03, so that the order would be executed before all orders
placed at $10. The same applies to sell orders. A limit to sell at $13 is executed once the
stock price rises to $13 and prior sell orders are executed. A sell order at $12.90 stands
before all sell orders at $13.)

A stop order also specifies a price. Once the price is reached, the order becomes a
market order and is executed. Since the stop becomes a market order, the actual price at
which it is executed may not necessarily be the specified price. For example, an investor
buys a stock for $25 and enters a “stop-loss order” to sell at $20 to limit the possible
loss on the stock. If the price declines to $20, the stop loss becomes a market order
and stock is sold. As mentioned before, the investor may anticipate receiving $20, but
there is no guarantee that the stock will be sold at that price. If, for example, the stock
reported lower earnings and the price immediately dropped from $25 to $19, the stop-
loss order would be executed at $19 instead of the specified $20.

If the investor were unwilling to accept a price less than $20, the individual could
enter the sale order as a “stop-limit” order that combines a stop-loss with a limit order.
However, the stock would not be sold if the price declined through the specified price
before the limit order was executed. If, after the earnings announcement the price im-
mediately dropped from $22 to $19, a stop-limit order at $20 would not be executed
unless the stock subsequently rose to $20. With any limit order there is no assurance
that the order will be executed. In other words, investors cannot have their cake and eat
it too. Once the specified price is reached, a stop order guarantees an execution but not
the price, whereas a limit order guarantees the price but not an execution.

Once the purchase has been made, the broker sends the investor a confirmation
statement, an example of which is shown in Exhibit 2.1. This confirmation statement
gives the number of shares and name of the security purchased (100 shares of Clevepak
Corporation), the unit price ($12.13) and the total amount that is due ($1,264.76). The
amount that is due includes both the price of the securities and the transaction fees. The
major transaction fee is the brokerage firm’s commission, but there may also be state
transfer fees and other miscellaneous fees. The investor has three business days after
the trade date (the day the security is purchased—April 12, 201X) to pay the amount
that is due. The settlement date (the day the payment is due—April 15, 201X) is three
business days after the trade date, and this time difference is frequently referred to as
T + 3. The CUSIP in the confirmation statement (1667661) refers to the Committee
for Uniform Securities Identification Procedures, which assigns a unique number for
each security issue.

Cash and Margin Accounts

The investor must pay for the securities as they are purchased. This can be done either
with cash or with a combination of cash and borrowed funds. The latter is called buy-
ing on margin. The investor then has either a cash account or a margin account. A cash
account is what the name implies: The investor pays the entire cost of the securities
(i.e., $1,264.76 in Exhibit 2.1) in cash.

When an investor uses margin—that is, purchases the security partially with cash
and partially with credit supplied by the broker—he or she makes an initial payment

Copyright 2013 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



26 PART ONE  The Investment Process and Financial Concepts

Confirmation Statement for the Purchase of 100 Shares of Clevepak Corporation
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that is similar to a down payment on a house and borrows the remaining funds neces-
sary to make the purchase. To open a margin account, the investor signs an agreement
with the broker that gives the use of the securities and some control over the account
to the broker. The securities serve as collateral for the loan. Should the amount of col-
lateral on the account fall below a specified level, the broker can require that the inves-
tor put more assets in the account. This is called a margin call, and it may be satisfied
by cash or additional securities. If the investor fails to meet a margin call, the broker
will sell some securities in the account to raise the cash needed to protect the loan.

[ margin requirement The margin requirement is the minimum percentage of the total price that
The minimum the investor must pay and is set by the Federal Reserve Board. Individual brokers,
percentage, however, may require more margin. The minimum payment required of the investor

established by the is the value of the securities times the margin requirement. Thus, if the margin re-
Federal Reserve, that

the investor must quirement is 60 percent and the price of 100 shares is $1,000, the investor must sup-

putupincashtobuy ~ Ply $600 in cash and borrow $400 from the broker, who in turn borrows the funds

securities. from a commercial bank. The investor pays interest to the broker on $400. The inter-
est rate will depend on the rate that the broker must pay to the lending institution.

Investors use margin to increase the potential return on the investment. When they

expect the price of the security to rise, some investors pay for part of their purchases with

borrowed funds. If the price rises from $10 to $14, the profit is $400. If the investor pays

the entire $1,000, the percentage return is 40 percent ($400/$1,000). However, if the inves-

tor uses margin and pays for the stock with $600 in equity and $400 in borrowed funds,

the investor’s percentage return is increased to 67 percent ($400/$600). In this case, the

use of margin is favorable because it increases the investor’s return on the invested funds.

Of course, if the price of the stock falls, the reverse occurs—that is, the percentage

loss is greater. If the price falls to $7, the investor loses $300 before commissions on
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the sale. The percentage loss is 30 percent. However, if the investor uses margin, the
percentage loss is increased to 50 percent. Because the investor has borrowed money
and thus reduced the amount of funds that he or she has committed to the investment,
the percentage loss is greater. The use of margin magnifies both the potential return and
potential percentage loss. Because the potential loss is increased, buying securities on
credit increases the element of risk.

Determining the Percentage Return on a Margin Purchase,
Including Commissions, Interest Paid, and Dividends
Received

The previous section illustrated the potential magnification of the percentage return on
a margin purchase versus a cash purchase. The example was an oversimplification be-
cause it excluded commissions, interest on any borrowed funds, and dividends received
(if any). The following is a more complete illustration.

Assume the investor buys 100 shares of stock for $10 a share and sells it for $14.
Also assume the margin requirement is 60 percent, the commission rate is 5 percent of
the purchase or sale price, the interest rate is 10 percent, and the stock pays a dividend
of $1.00 a share. The following illustrates the two positions:

Cash Margin
Sale price $1,400 $1,400
Commission 70 70
Proceeds of sale 1,330 1,330
Loan repayment 0 420
Cash received 1,330 910
Dividends received $100 $100
Interest paid 0 42

Percentage earned on the cash purchase:
$1,330 + $100 — $1,050 = 36.2%
$1,050

Percentage earned on the margin purchase:

$1,330 — $1,050 + $100 — $42 = 53.7%
$630

Notice that the profit on the purchase and sale ($1,330 — $1,050) and the dividend pay-
ment are the same in both cases. The difference in the percentage earned is the result of
having to pay interest ($42) and the fact that the investor only put up 60 percent of the
funds ($630) and borrowed $420. It is the commitment of less than the full purchase
price plus commissions and borrowing the balance that is the source of the magnifica-
tion of the percentage return.

The percentage returns are also different from those in the simple illustration in the
previous section. When commissions, interest, and dividends are included, the return on
the all-cash investment is 36.2 percent versus 40 percent in the simplified illustration.
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The return on the margin investment is 53.7 percent instead of 67 percent because the
commissions and interest consume part of the return.

Maintenance Margin

The margin requirement establishes the minimum amount the investor must deposit
(and the maximum amount the investor may borrow) when purchasing a security. If
the price of the stock subsequently rises, the investor’s position improves because the
amount borrowed as a proportion of the total value of the stock declines. If, however,
the value of the stock falls, the investor’s position deteriorates and the amount owed
becomes a larger proportion of the value of the stock.

In order to protect the broker from the investor’s default (not repaying the loan), a

[ maintenance margin - second margin requirement is established. This maintenance margin sets the minimum
The minimum equity the investor must have in the position. If the stock’s price declines sufficiently
equity requiredfora g0 that the investor violates the maintenance margin requirement, the investor receives
margin account. (The margin call and must advance additional funds or the broker will sell the stock and
minimum level of .. . . . .
funds required before close the position. (Maintenance margin applies to the account as a whole. The investor
a margin call) receives a margin call when the value of the portfolio does not meet the maintenance

margin requirement.)

Assume the maintenance margin requirement is 35 percent in the previous illus-
tration. The initial margin requirement was 60 percent, so the investor paid $600 in
cash (the investor’s equity in the position) and borrowed $400 through the broker.
If the investor’s equity falls to below 35 percent, additional cash will be required.
Suppose the price of the stock declines to $7, and the value of the stock is $700.
Since $400 is owed, the investor’s equity is $300, which is 42.9 percent of the value
of the stock ($300/$700). Since 42.9 exceeds 35 percent, the investor is meeting the
maintenance margin requirement. If, however, the price of the stock is $6, the inves-
tor’s equity is $200—only 33.3 percent ($200/$600 = 33.3%) of the value of the
stock. Since the maintenance margin requirement is 35 percent, the required margin
is $210 (0.35 X $600). The investor will receive a margin call and be required to
commit an additional $10 to raise the equity to $210 and meet the maintenance
margin requirement.

The price of the stock (P) that triggers a margin call is determined by Equation 2.1,
in which B is the amount borrowed per share and MM is the maintenance margin
requirement. In this illustration, the price that produces a margin call is

P = B/(1 — MM)
= $4/(1 — 0.35) = $6.15. 21

At $6.15 the investor’s equity is $215 ($615 X $400) which is 35 percent of the value of
the stock ($215/$615 = 0.35 = 35%). As long as the price of the stock remains above
$6.15, the investor will not receive a margin call to commit additional cash to meet the
maintenance margin requirement. As the previous discussion explains, margin accounts
can increase the percentage returns on your investments. By borrowing some of the cost
of an investment, you are able to leverage your returns. However, here are some realities
that anyone who buys stock on margin should know.

1. The interest on the borrowed funds is a short-term rate that your broker sets, and the
rate will increase with a general increase in interest rates.
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While the Federal Reserve sets the minimum margin requirement, your broker can set
a higher minimum rate and can raise that minimum rate without giving you advance
written notice.

If you receive a margin call, the brokerage firm can determine which assets in your ac-
count will be sold to meet the margin call.

If you receive a margin call, you are not entitled to an extension of time.

It is possible to lose more funds than you deposit with the broker, and you are respon-
sible for that additional loss.

In summary, the use of margin can magnify your return, but as the above points indi-
cate, the use of margin increases your personal risk.

Delivery of Securities

Once the shares have been purchased and paid for, the investor must decide whether to
leave the securities with the broker or to take delivery. (In the case of a margin account,
the investor must leave the securities with the broker.) If the shares are left with the bro-
ker, they will be registered in the brokerage firm’s name (i.e., in the street name). The
brokerage firm then becomes custodian of the securities, is responsible for them, and
sends a statement of the securities that are being held in the street name to the investor.
The statement (usually monthly) also includes transactions and dividends and interest
received. Some statements sent by brokerage firms include additional information such
as the portfolio’s asset allocation, year-to-date performance, cost basis of securities in
the account, unrealized gains and losses, and dividends to be received.

The primary advantage of leaving securities with the brokerage firm is conve-
nience, and the vast majority of investors (probably in excess of 95 percent) have
their securities registered in street name. Brokerage firms, however, cannot require
the investor to leave the securities in the street name. (Some debt instruments, such as
municipal bonds, are issued only as “book” entries. No certificates are created, so the
“securities” must be registered in the street name.) There is an important disadvantage
to leaving the securities in the brokerage firm’s name. If the brokerage firm fails or
becomes insolvent, the investor may encounter difficulty in transferring the securi-
ties to his or her name and even greater difficulty in collecting any accrued dividends
and interest. (The Securities Investor Protection Corporation [SIPC] has reduced the
investor’s risk of loss from the failure of a brokerage firm. SIPC is discussed later in
this chapter.)

If the investor chooses to take delivery of the securities, that individual receives
the stock certificates or bonds. Because the certificates may become negotiable, the
investor may suffer a loss if they are stolen. Therefore, care should be taken to store
them in a safe place such as a lock box or safe-deposit box in a bank. If the certificates
are lost or destroyed, they can be replaced, but only at considerable expense in terms
of money and effort. For example, the financial statements of Dominion Resources
direct stockholders who lose certificates to write the transfer agent for instructions
on how to obtain replacements. Bond is required to protect the stockholder and the
transfer agent should the lost certificates return to circulation. The cost of the bond
is 2 percent of the current market value (not the investor’s cost) of the stock plus a
processing fee.
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The Cost of Investing

Investing, like everything else, is not free. The individual must pay certain costs, the
Fees charged by most obvious of which are commission fees. There may also be transfer fees, and while
brokers for executing  these last expenses tend to be trivial, they can add up as the dollar value or the number
orders. of trades increases.

Commission costs are not trivial, and for small investors they may constitute a sub-
stantial portion of the total amount spent on the investment. Commission rates are sup-
posed to be set by supply and demand, but in reality only large investors (e.g., financial
institutions such as insurance companies or mutual funds) are able to negotiate commis-
sions with brokerage firms. These institutions do such a large dollar volume that they are
able to negotiate lower rates. For these institutions, the commission rates (as a percentage
of the dollar amount of the transaction) may be small. Individuals, however, do not have
this influence and generally have to accept the rate that is offered by the brokerage firm.

In general, commission rates are quoted in terms of round lots of 100 shares. Most
firms also set a minimum commission fee (e.g., $50) that may cover all transactions
involving $1,000 or less. Then, as the value of the 100 shares increases to greater than
$1,000, the fee also increases. However, this commission fee as a percentage of the dol-
lar value of the transaction will usually fall.

l_commissions

[ discount broker Some brokerage firms, known as discount brokers, offer lower commissions. (Full-
A broker who charges  service brokers may offer discounts, but the investor must ask for them. Receiving the
lower commissions requested discount will depend on such factors as the volume of trades generated by the

on security purchases

el investor.) Discount brokerage firms do not offer the range of services available through
and sales.

the full-service brokerage houses, but if the individual does not need these services,
discount brokers help to reduce the cost of investing by decreasing commissions.

Investors may further reduce commission costs by trading online. Firms that offer
this service charge substantially lower commissions. Individuals who feel comfortable
using online trading and who do not need regular brokerage services may be able to
obtain substantial reductions in the cost of buying and selling securities.

Impact of the Spread on the Cost of Investing

Whereas commissions and other fees are explicit costs, there is also an important im-
plicit cost of investing. This cost is the spread between the bid and the ask prices of
the security. As was explained earlier in this chapter, the investor pays the ask price but
receives only the bid price when the securities are sold. This spread should be viewed
as a cost of investing. Thus, if an investor wants to buy 100 shares of a stock quoted
20-20.50, he or she will have to pay $2,050 plus commissions to buy stock that is cur-
rently worth (if it were to be sold) only $2,000. If the commission is $60 on purchases
and sales, the cost of a round trip in the security (i.e., a purchase and a subsequent sale)
is substantial. The total cost is illustrated in Exhibit 2.2. First, the investor pays $2,110
to buy the stock. If the stock is then sold, the investor receives $1,940. The total cost of
this purchase and the subsequent sale is $170. Thus, the bid price of the security must
rise sufficiently to cover both the commission fees and the spread before the investor
realizes any capital appreciation.

Another possible cost of investing is any impact on the price of the stock. If the
portfolio manager of a mutual fund wants to buy (or sell) 50,000 shares of a stock, it
is highly unlikely that this order can be filled without it affecting the stock’s price. To
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Purchase price
$2,050
Sale price

$2,000

Brokerage commission
$60
Commission

$60
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Total cost
$2,110
Total received

$1,940
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Net loss (total cost minus total received = net loss)
$2,110 — $1,940 = $170

fill the buy order, the market makers may have to raise the price to induce other inves-
tors to sell. This price effect may even apply to stocks that trade over a million shares
daily. For stocks with only a modest number of shares outstanding, filling the order can
certainly increase the price (or decrease it in the case of a sale). Any impact on the price
of the security should be considered as a cost of investing.

To understand this potential cost, consider a market order to buy 600 shares of a
small OTC stock with an asking price of $12. The total anticipated outlay is $7,200
(before commissions). The dealer, however, fills the order with 350 shares at $12 and
250 shares at $12.10 for a total outlay of $7,225. The $25 is an additional cost of buy-
ing the stock. The market was insufficiently deep to accept the market order without
affecting the stock’s price.

THE SHORT SALE

'—short sale

The sale of borrowed
securities in anticipa-
tion of a price decline;
a contract for future
delivery.

How does an investor make money in the securities markets? The obvious answer is to
buy low and sell high. For most people this implies that the investor first buys the security
and then sells it at some later date. Can the investor sell the security first and buy it back
later at a lower price? The answer is yes, for a short sale reverses the order. The investor
sells the security first with the intention of purchasing it in the future at a lower price.
Because the sale precedes the purchase, the investor does not own the securities that
are being sold short. Selling something that a person does not own may sound illegal,
but there are many examples of such short selling in normal business relationships.
A magazine publisher who sells a subscription, a professional such as a lawyer, engineer,
or author who signs a contract for future services and receives an advance, or a manu-
facturer who signs a contract for future delivery are all making short sales. When your
school collected the semester’s tuition, it established a short position; it contracted for
the future delivery of educational services. If the cost of fulfilling the contract increases,
the short seller loses. If the cost declines, the short seller profits. Selling securities short
is essentially no different: It is a current sale with a contract for future delivery. If the
securities are subsequently purchased at a lower price, the short seller will profit. How-
ever, if the cost of the securities rises in the future, the short seller will suffer a loss.
The mechanics of the short sale can be illustrated by a simple example employing
the stock of XYZ, Inc. If the current price of the stock is $50 per share, the investor may

Copyright 2013 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.
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buy 100 shares at $50 per share for a total cost of $5,000. Such a purchase represents
taking a long position in the stock. If the price subsequently rises to $75 per share and
the stock is sold, the investor will earn a profit of $2,500 ($7,500 — $5,000).

The short position reverses this procedure: The investor sells the stock first and
buys it back at some time in the future. For example, an investor sells 100 shares of
XYZ short at $50 ($5,000). Such a sale is made because the investor believes that the
stock is overpriced and that the price of the stock will fall. In a short sale the investor
does not own the 100 shares sold. The buyer of the shares, however, certainly expects
delivery of the stock certificate. (Actually, the buyer does not know if the shares come
from an investor who is selling short or an investor who is liquidating a position in
the security.) The short seller has to borrow 100 shares to deliver to the buyer. The
shares are usually borrowed from a broker, who in turn probably borrows them
from clients who have left their securities with the broker. (Shares held in a margin
account may be used by the broker, and one such possible use is to lend the shares to
a short seller. However, shares left with the broker in a cash account cannot be lent
to a short seller.)

Although the investor has sold the securities, the proceeds of the sale are not de-
livered to the seller but are held by the broker. These proceeds will be subsequently
used to repurchase the shares. (In the jargon of securities markets such repurchases are

[ covering the short referred to as covering the short sale.) In addition, the short seller must deposit with
sale the broker an amount of money equal to the margin requirement for the purchase

The purchase of secu-  of the stock. Thus, if the margin requirement is 60 percent, the short seller in the il-
rities to closeashort ;¢ ration must deposit $3,000 ($5,000 X 0.6) with the broker. This money protects
position. the broker (i.e., it is the short seller’s collateral) and is returned to the short seller plus
any profits or minus any losses when he or she buys the shares and returns them to
the broker. This flow of certificates and money is illustrated in Figure 2.1. The broker
receives the money from the short seller (the $3,000 collateral) and from the buyer of
the stock (the $5,000 in proceeds from the sale). The investor who sells the stock short
receives nothing, but the borrowed securities flow through this investor’s account en

Cricurs 2.1

The Flow of Money and Certificates in Short Sale

23
Cears:

Certificate for
100 Shares of XYZ

Source: © Cengage Learning
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The Flow of Money and Certificates When Covering a Profitable Short Sale

Broker
.
o %000
$4,000 Proceeds ’f/ﬁ'co S C\o//
from the Sale e ’000,o O/G,O/
Short Seller
N Who Buys the
Cel’flﬁcafe for Shares to Cover
Shares oFf Xz the Short Position
)

Source: © Cengage Learning

route to the buyer. The buyer then receives the securities and remits the funds to pay
for them.

If the price of a share declines to $40, the short seller can buy the stock for $4,000.
This purchase is no different from any purchase made on an exchange or in the over-
the-counter market. The stock is then returned to the broker, and the loan of the stock
is repaid. The short seller will have made a profit of $1,000 because the shares were
purchased for $4,000 and sold for $5,000. The investor’s collateral is then returned by
the broker plus the $1,000 profit. These events are illustrated in Figure 2.2. The 100
shares of XYZ stock are purchased for $4,000 by the short seller. When the certificate
for the 100 shares is received, it is returned by the short seller to the broker (who, in
turn, returns the shares to whomever they were borrowed from). The broker returns the
investor’s $3,000 that was put up for collateral. Since the investor uses only $4,000 of
the $5,000 in proceeds from the short sale to purchase the stock, the broker sends the
investor the remainder of the proceeds (the $1,000 profit).

If the price of the stock had risen to $60 per share and the short seller had pur-
chased the shares and returned them to the broker, the short position would have re-
sulted in a $1,000 loss. The proceeds from the short sale would have been insufficient
to purchase the shares. The short seller would have to use $1,000 of the collateral in ad-
dition to the proceeds to buy the stock and cover the short position. The broker would
owe the short seller only what was left of the collateral ($2,000) after the transactions
had been completed.

Although the previous transactions may sound complicated, they really are not.
All that has occurred is that an investor has bought and sold a security. Instead of
first purchasing the security and then selling it, the investor initially sold the security
and subsequently purchased the shares to cover the short position. Because the sale
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34 PART ONE  The Investment Process and Financial Concepts

occurred first, there is additional bookkeeping to account for the borrowed securities,
but the transaction itself is not complicated.

Unfortunately, many individuals believe that short selling is gambling. They believe
that if investors sell short and the price of the stock rises substantially, the losses could
result in financial ruin. However, short sellers can protect themselves by placing stop-
loss purchase orders to cover the short position if the stock’s price rises to a particular
level. Furthermore, if these investors fail to place stop-loss orders, the brokers will cover
the position for them once their collateral has shrunk and can no longer support the
short position. In effect, the short seller receives a margin call. Thus, the amount that an
investor can lose is limited to the required amount of margin.

While selling short generally involves no greater risk than purchasing stock, the
possibility does exist that the price of the stock could rise dramatically and inflict large
losses. Suppose an investor sold a stock short at $50 and the company subsequently
became a takeover target with a price of $75. The price of the stock immediately jumps
from $50 to $72.67 and sells for a small discount from the $75 takeover price. Since
there were no trades between $50 and $72.67, the short seller is unable to cover until
trading resumes at $72.67. In this possible scenario, the short seller could sustain a loss
that exceeds the collateral necessary to meet the margin requirement.

Although the possibility exists for a large loss, short selling is basically consistent
with a rational approach to the selection of securities. If an investor analyzes a company
and finds that its securities are overpriced, the investor will certainly not buy the securi-
ties, and any that are currently owned should be sold. In addition, if the individual has
confidence in the analysis and believes that the price will decline, the investor may sell
short. The short sale, then, is the logical strategy given the basic analysis. Securities that
are overpriced should be considered for short sales, just as securities that the investor
believes are undervalued are the logical choice for purchase.

Short selling is not limited to individual investors; market makers may also sell short.
If there is an influx of orders to buy, the market makers may satisfy this demand by sell-
ing short. They will then repurchase the shares in the future to cover the short position
after the influx of orders has subsided. Frequently, this transaction can be profitable.
After the speculative increase in price that results from the increased demand, the price
of the security may decline. When this occurs, the market makers profit because they
sell short when the price rises but cover their positions after the price subsequently falls.

The Short Sale and Dividends

You sell 100 shares of Southern Company short and the company subsequently pays
a $0.35 quarterly dividend. The $35 dividend is sent to the individual who bought the
100 Southern shares, because that investor is the owner of record. However, the inves-
tor from whom you borrowed the Southern shares expects to receive the $35 dividend.
Where does the money come from?

The answer is the short seller. The company is certainly not going to make two
payments, so the short seller makes a payment equal to the dividend to the lender. The
process is automatic. Your broker debits $35 from your account and credits the $35
to the account of the lender. While this transfer appears to be detrimental to the short
seller, it is not. As is explained in Chapter 9 on dividends, the price of the stock adjusts
downward for the dividend. You lose the $35 that you must pay but the value of the
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stock declines by $35. That’s a wash and the short seller is neither better nor worse off
as a result of the dividend payment.

Short-Interest Ratio

The short selling of a stock requires that the shares must eventually be repurchased.
Such repurchases imply future demand for the stock, which may increase its price. Of
course, the argument could be expressed in reverse. Increased short selling suggests that
those in the know are anticipating lower stock prices. For either reason, some investors
track short sales as a means to forecast price changes.

Such tracking requires obtaining data on short sales. The number of shares that
have been sold short is referred to as the short interest. Since companies have differing
amounts of stock outstanding, the absolute number of shares sold short may be mean-
ingless. Instead, the number of shares short is often divided by the number of shares
outstanding and expressed as the short-interest ratio. An alternative ratio considers the
number of shares sold short relative to the average daily trading. If this ratio exceeds
1.0, that means more than one day’s volume has been sold short. A ratio of less than 1.0
suggests the opposite: The average daily volume exceeds the number of shares sold short.

The numerical value of the short-interest ratio is easy to interpret. A ratio of 2.5
indicates that it will take 2.5 days of trading to cover (on the average) existing shorts.
The implication of the ratio, however, is ambiguous. Does a higher ratio suggest that
a stock’s price will rise or fall? The answer to that question can be argued either way.
A high numerical value implies that it will take several days for all the existing short
positions to be covered. This future buying of the shares by the short sellers will drive
up the price of the stock, so a high short-interest ratio is bullish. There is, however, an
exact opposite interpretation. A high short-interest ratio indicates that knowledgeable
investors are shorting the stock in anticipation of a price decline. Thus, the high short-
interest ratio is bearish and forecasts a declining stock price.

The number of shares sold short and the short-interest ratio are readily available.
Data on the short interest may be found through Bloomberg and Yahoo!. Enter the
ticker symbol, and click on key statistics for the individual firm. Depending on the in-
vestor’s interpretation, an increase in the short-interest ratio suggests that short sellers
will ultimately have to repurchase the shares or it suggests that investors are becoming
more bearish and are selling the stock in anticipation of a price decline.

If an investor does sell short, there is always the possibility of being unable to
repurchase the shares. Such a situation is referred to as a short squeeze. A short
squeeze occurs when short sellers are unable to buy the stock to close their positions.
This results in their bidding up the price as they frantically seek to buy the stock
before its price rises further. Such a short squeeze is unlikely in a stock for which
there are many shares outstanding and that actively trades. If, however, the stock has
only a few shares publicly traded, the possibility does exist that short sellers will be
unable to buy shares, which pushes up the price as the short sellers panic and bid
increasingly higher prices to close their positions. (The short squeeze essentially ap-
plies to commodity markets. If the long positions can control the supply of the com-
modity, that is, obtain a monopoly or a “corner on the market” for the commodity,
they can demand virtually any price from the shorts, who must pay in order to cover
their positions.)
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FOREIGN SECURITIES

Foreign companies, like U.S. companies, issue a variety of securities as a means to
acquire funds. These securities subsequently trade on foreign exchanges or foreign
over-the-counter markets. For example, there are stock exchanges in London, Paris,
Tokyo, and other foreign financial centers. Unless Americans and other foreigners are
forbidden to acquire these securities, Americans can buy and sell stocks through these
exchanges in much the same way that they purchase domestic U.S. stocks and bonds.
Thus, foreign securities may be purchased through the use of U.S. brokers who have
access to trading on these exchanges. In many cases this access is obtained through a
correspondent relationship with foreign securities dealers and brokerage firms.

The easiest way for American investors to acquire foreign stocks is to purchase compa-
nies such as Canon or Sony, whose shares are traded on a U.S. exchange or Nasdagq. (For-
eign stock exchanges also list U.S. securities; the London Stock Exchange is the most liberal

[American Depositary ~ and actually encourages foreign listings.) American securities markets do not actually trade
Receipts (ADRs) the foreign shares but trade receipts for the stock, called American Depositary Receipts
Receipts issued for (ADRs) or American Depositary Shares. These receipts are created by large financial institu-
foreign securities held  tions such as commercial banks. The ADRs are sold to the public and continue to trade in
by a trustee. @ the United States. (Information concerning foreign securities, such as financial data, earn-

ings estimates, price, and linkages to the company, may be found at www.adr.com).

There are two types of ADRs. Sponsored ADRs are created when the firm wants
the securities to trade in the United States. The firm employs a bank to perform the
paperwork to create the ADRs and to act as transfer agent. In this case the costs are
absorbed by the firm. All ADRs listed on the NYSE and AMEX are sponsored ADRs.
Unsponsored ADRs are created when a brokerage firm believes there will be sufficient
interest in a stock or bond to make a market in the security. The brokerage firm buys a
block of securities and hires a commercial bank to create the ADRs and to act as trans-
fer agent. However, fees for this service and for converting dividend payments from the
foreign currency into U.S. dollars will be paid by the stockholders, not the issuing firm.

If there are no ADRs issued for the stock the investor wants to purchase, then the
actual foreign securities will have to be acquired. The individual instructs the broker to
purchase the foreign stock in the appropriate foreign market. As with any other security
purchase, the shares or bonds are acquired through exchanges or over the counter from
dealers who make a market in the security. The trading practices followed by foreign
exchanges need not coincide with U.S. practices. For example, after a stock is pur-
chased, a settlement date is established at which time payment is due. This settlement
date may not coincide with the U.S. practice of payment due after three business days.
However, such differences are more a matter of detail than substance and are diminish-
ing with increased global investing.

REGULATION

Like many industries, the securities industry is subject to a substantial degree of regula-
tion from both the federal and state governments. Since the majority of securities are
traded across state lines, most regulation is at the federal level.
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full disclosure laws

The federal and
state laws requiring
publicly held firms
to disclose financial
and other informa-
tion that may affect
the value of their
securities.

r] 0-K report
Required annual
report filed with the
SEC by publicly held
firms.
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The purpose of these laws is to protect the investor by ensuring honest and fair
practices. The laws require that the investor be provided with information upon which
to base decisions. Hence, these acts are frequently referred to as the full disclosure laws,
because publicly owned companies must inform the public of certain facts relating
to their firms. The regulations also attempt to prevent fraud and the manipulation of
stock prices. However, they do not try to protect investors from their own folly and
greed. The purpose of legislation governing the securities industry is not to ensure that
investors will profit from their investments; instead, the laws try to provide fair market
practices while allowing investors to make their own mistakes.

Although current federal regulation developed during the 1930s as a direct result of
the debacle in the securities markets during the early part of that decade, state regula-
tions started in 1911 with the pioneering legislation in the state of Kansas. These state
laws are frequently called blue sky laws because fraudulent securities were referred to
as pieces of blue sky. Although there are differences among the state laws, they generally
require that (1) securities firms and brokers be licensed, (2) financial information con-
cerning issues of new securities be filed with state regulatory bodies, (3) new securities
meet specific standards before they are sold, and (4) regulatory bodies be established
to enforce the laws.

The Federal Securities Laws

The first modern federal legislation governing the securities industry was the Securities
Act of 1933, which primarily concerns the issuing of new securities. It requires that
new securities be “registered” with the Securities and Exchange Commission (SEC). As
discussed previously, registration consists of supplying the SEC with information con-
cerning the firm, the nature of its business and competition, and its financial position.
This information is then summarized in the prospectus (refer to Exhibit 2.4 later in this
chapter), which makes the formal offer to sell the securities to the public.

Once the SEC has determined that all material facts that may affect the value of the
firm have been disclosed, the securities are released for sale. If the investor incurs a loss
on an investment in a new issue of securities, a suit may be filed to recover the loss if
the prospectus or the registration statement that was filed with the SEC contained false
or misleading information. Liability for this loss may rest on the firm, its executives
and directors, the brokerage firm selling the securities, and any experts (e.g., accoun-
tants, appraisers) who were employed in preparing the documents. Owing to this legal
accountability, those involved exercise caution and diligence in the preparation of the
prospectus and the registration statement.

Although the Securities Act of 1933 applies only to new issues, the Securities Ex-
change Act of 1934 (and subsequent amendments) extends the regulation to existing secu-
rities. This act forbids market manipulation, deception and misrepresentation of facts, and
fraudulent practices. The SEC was also created by this act to enforce the laws pertaining
to the securities industry. A summary of the SEC’s objectives is provided in Exhibit 2.3.

Under the Securities Exchange Act of 1934, publicly held companies are required to
keep current the information on file with the SEC. This is achieved by having the firm file
timely reports with the SEC. Perhaps the most important is the 10-K report, which is the
firm’s annual report to the SEC. Because it gives detailed statements of the firm’s finan-
cial position, the 10-K is the basic source of data for the professional financial analyst.
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r] 0-Qreport
A required quarterly
report filed with the
SEC by publicly held
firms.

8-K report

A document filed
with the SEC that
describes a change
in a firm that may
affect the value of its
securities.

13-D report
Document filed

with the SEC by

an individual who
acquires 5 percent of
a publicly held firm’s

stock. @’
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Summary of the Objectives of the SEC

1. To ensure that individuals have sufficient information to make informed investment
decisions.

2. To provide the public with information by the registration of corporate securities prior to
their sale to the general public, and to require timely and regular disclosure of corporate
information and financial statements.

3. To prevent manipulation of security prices by regulating trading in the securities markets;
by requiring insiders to register the buying and selling of securities; and by regulating the
activities of corporate officers and directors.

4. To regulate investment companies (e.g., mutual funds) and investment advisors.

5. To work in conjunction with the Federal Reserve to limit the use of credit to acquire
securities.

6. To supervise the regulation of member firms, brokers, and securities dealers by
working with the National Association of Securities Dealers, which is the self-regulatory
association of brokers and dealers.

The content of the 10-K includes audited financial statements, breakdowns of sales and
expenses by product line, information concerning legal proceedings, and management
compensation including deferred compensation and incentive options. Although the
10-K is not automatically sent to stockholders, a company must supply stockholders
this document upon written request, and it is generally available through the company’s
website. (Some firms send stockholders the 10-K as the firm’s annual report.)

The 10-Q report is the firm’s quarterly report to the SEC. Like the 10-K, it is a de-
tailed report of the firm’s financial condition. The quarterly report the firm sends to its
stockholders is basically a summary of the 10-Q. (Most firms have ceased sending stock-
holders quarterly reports; instead these firms provide access to the 10-Q report through
their websites.) The 8-K report provides specific information and must be filed with the
SEC within 15 days after an event that may materially affect the value of the firm’s securi-
ties. This document often details materials previously announced through a press release.

Individuals as well as firms may have to file forms with the SEC. Any stockholder
who acquires 5 percent of a publicly held corporation’s stock must submit a 13-D report.
This document requires crucial information, such as the intentions of the stockholder
acquiring the large stake. Many takeover attempts start with the acquiring stockholder
accumulating a substantial stake in the corporation. The required filling of the 13-D
means that once the position reaches 5 percent of the outstanding shares, the buyer’s
intentions can no longer be hidden.

All the forms that are filed with the SEC are readily available through EDGAR,
which is an acronym for Electronic Data-Gathering, Analysis, and Retrieval. All pub-
licly held firms (and mutual funds) are required to file information electronically. In-
vestors (and other interested parties) may readily download a firm’s 10-K or 10-Q by
accessing EDGAR from the SEC’s website, www.sec.gov. (You should realize that you


http://www.sec.gov
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are obtaining a copy of the document. Making the data useful is a different issue. Sev-
@’ eral firms process the data into more useful forms and sell their services by subscription.
See, for instance, EDGAR Online at www.edgar-online.com.)

Firms are also required to release during the year any information that may materi-
ally affect the value of their securities. Information concerning new discoveries, law-
suits, or a merger must be disseminated to the general public. The SEC has the power to
suspend trading in a company’s securities for up to ten days if, in its opinion, the public
interest and the protection of investors necessitate such a ban on trading. If a firm fails
to keep investors informed, the SEC can suspend trading pending the release of the
required information. Such a suspension is a drastic act and is seldom used, for most
companies frequently issue news releases that inform the investing public of significant
changes affecting the firm. Sometimes the company itself asks to have trading in its
securities halted until a news release can be prepared and disseminated.

The disclosure laws do not require that the company tell everything about its op-
erations. All firms have trade secrets that they do not want known by their competitors.
The purpose of the full disclosure laws is not to restrict the corporation but (1) to in-
form the investors so that they can make intelligent decisions and (2) to prevent a firm’s
employees from using privileged information for personal gain.

It should be obvious that employees, ranging from the CEO to the mailroom clerk,
may have access to information before it reaches the general public. Such information
(called inside information) may significantly enhance the employees’ ability to make profits
by buying or selling the company’s securities before the announcement is made. Such profi-
teering from inside information is illegal. Officers and directors of the company must report
their holdings and any changes in their holdings of the firm’s securities to the SEC. Thus,
it is possible for the SEC to determine if transactions have been made prior to any public
announcement that affected the value of the securities. If insiders do profit illegally from the
use of such information, they may be prosecuted under criminal law and their gains may
have to be surrendered to the firm. (The use of reports of insider transactions to forecast
stock prices is discussed in Chapter 4 in the section on the efficient market hypothesis.)

Individuals who may be considered insiders are not limited to the corporation’s
officers and directors. An insider is any individual with “material information” not yet
disclosed to the public. Material information implies information that could reasonably
be expected to affect the value of the firm’s securities. The individual need not necessar-
ily be employed by the firm but could have access to inside information through busi-
ness relationships, family ties, or being informed (tipped off) by insiders. Use of such
privileged information even by nonemployees is also illegal. In one of the most famous
cases concerning the illegal use of inside information, several officers and directors of
Texas Gulf Sulfur became aware of new mineral discoveries. Their stock purchases,
along with purchases made by individuals they had informed, were ruled illegal. Thus,
an insider who may not directly profit through the use of inside information cannot
pass that information to another party who profits from using that knowledge.

Sarbanes-Oxley Act of 2002

The large increase in stock prices experienced during 1998 and into 2000 and the sub-
sequent decline in prices may be partially attributed to fraudulent (or at least question-
able) accounting practices and securities analysts’ touting of stocks. These scandals led
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to the creation of the Sarbanes-Oxley Act, which was intended to restore public confi-
dence in the securities markets. While it is too early to determine the ramifications of
Sarbanes-Oxley, its range and coverage are extensive. The main provisions encompass

e the independence of auditors and the creation of the Public Company Accounting
Oversight Board

e corporate responsibility and financial disclosure

e conflicts of interest and corporate fraud and accountability

Sarbanes-Oxley created the Public Company Accounting Oversight Board, whose
purpose is to oversee the auditing of the financial statements of publicly held compa-
nies. The board has the power to establish audit reporting rules and standards and to
enforce compliance by public accounting firms. Firms and individuals who conduct
audits are prohibited from performing nonaudit services for clients that they audit.

Corporate responsibility and financial disclosure require a publicly held firm’s chief
executive officer (CEO) and chief financial officer (CFO) to certify that the financial
statements do not contain untrue statements or material omissions. These officers are
also responsible for internal controls to ensure that they receive accurate information
upon which to base their certifications of the financial statements. Corporate personnel
cannot exert improper influence on auditors to accept misleading financial statements.
Directors and executive officers are also banned from trading in the firm’s securities
during blackout periods when the firm’s pensions are not permitted to trade the securi-
ties. Personal loans to executives and directors are prohibited, and senior management
must disclose purchases and sales of the firm’s securities within two business days. (The
previous requirement for disclosure was ten days after the close of the calendar month.)

Conlflicts of interest revolve around the roles played by securities analysts and by
investment bankers. Investment bankers facilitate a firm’s raising funds. Analysts deter-
mine if securities are under- or overvalued. Both are employed by financial firms such
as Merrill Lynch. If a securities analyst determines that a stock is overvalued, this will
damage the relationship between the investment bankers and the firm wishing to sell
the securities. Hence, there is an obvious conflict of interest between the securities ana-
lysts and the investment bankers working for the same financial firm.

These two divisions need to be independent of each other. While the financial firms
asserted that a “firewall” did exist between the investment bankers and the securities
analysts, the actions of the securities analysts often implied the opposite. Sarbanes-
Oxley seeks to strengthen the firewall. An investment banker’s ability to preapprove a
securities analyst’s research report is restricted. Individuals concerned with investment
banking activities cannot supervise securities analysts. Retaliation against securities
analysts for negative reports is prohibited. An analyst must disclose whether he or she
owns securities or received compensation from the companies covered by the analyst.
Penalties for violating Sarbanes-Oxley and existing corporate fraud laws, which pro-
hibit destroying documents and impeding or obstructing investigations, were increased,
with penalties including fines and imprisonment of up to 20 years.

Other Regulations

Although the Securities Act of 1933, the Securities Exchange Act of 1934, and the
Sarbanes-Oxley Act of 2002 are the backbone of securities regulation, other laws per-
taining to specific areas of investments have been enacted. These include the Public
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Holding Company Act of 1935, which reorganized the utility industry by requiring bet-
ter methods of financial accounting and more thorough reporting and by constraining
the use of debt financing. The Investment Company Act of 1940 extended the regula-
tions to include mutual funds and other investment companies. The Securities Investor
Protection Act of 1970 is designed to protect investors from brokerage firm failures
and bankruptcies. The act also created the Securities Investor Protection Corporation,
which is discussed in the following section.

In addition to the laws affecting the issuing of securities and their subsequent trad-
ing, laws require disclosure by investment advisors (the Investment Advisers Act of
1940). Investment advisory services and individuals who “engage for compensation
in the business of advising others about securities shall register” with the SEC. This
registration brings investment advisors within the regulation of the SEC. Under this
law, investment advisors must disclose their backgrounds, business affiliations, and the
compensation charged for their services. Failure to register with the SEC can lead to an
injunction against supplying the service or to prosecution for violating securities laws.

Besides the state and federal securities laws, the industry itself regulates its mem-
bers. The stock exchanges and the trade association, the National Association of Se-
curities Dealers (NASD), have established codes of behavior for their members. These
include relationships between brokers and customers, the auditing of members’ ac-
counts, and proficiency tests for brokers. While such rules may not have the force of
law, they can have a significant impact on the quality and credibility of the industry and
its representatives.

SECURITIES INVESTOR PROTECTION CORPORATION

@’ Most investors are aware that accounts in virtually all commercial banks are insured
by the Federal Deposit Insurance Corporation (FDIC—www.fdic.gov). As of 2012, if
an insured commercial bank were to fail, the FDIC would reimburse the depositor for
any losses up to $250,000. If a depositor has more than $250,000 on account at the
time of the commercial bank’s failure, the depositor becomes a general creditor for the
additional funds.
This insurance has greatly increased the stability of the commercial banking sys-
tem. Small depositors know that their funds are safe and therefore do not panic if a
commercial bank fails (as one occasionally does). This stability simply did not exist
before the formation of the FDIC. When panicky depositors tried to make withdraw-
als, some commercial banks could not meet the sudden requests for cash. Many had to
close, which only increased the panic that had caused the initial withdrawals. Since the
advent of the FDIC, however, such panic and withdrawals should not occur because the
@’ FDIC reimburses depositors (up to the limit) for any losses they sustain.
~ Like commercial banks, brokerage firms are also insured by an agency that was
Securities Investor created by the federal government—the Securities Investor Protection Corporation
E:)Ortea'(t’,” cpc (SIPC). The SIPC (www.sipc.org) is managed by a seven-member board of directors.
poration GIPC) Five members are appointed by the president of the United States, and their appoint-

The agency that . . .
insuregs invz:stors ments must be confirmed by the Senate. Two of the five represent the general public,
against failures by and three represent the securities industry. The remaining two members are selected by
brokerage firms. the secretary of the treasury and the Federal Reserve board of governors.
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The SIPC performs a role similar to that of the FDIC. Its objective is to preserve
public confidence in the securities markets and industry. Although the SIPC does not
protect investors from losses resulting from fluctuations in security prices, it does in-
sure investors against losses arising from the failure of a brokerage firm. The insurance
provided by the SIPC protects a customer’s cash and securities up to $500,000. (Only
$100,000 of the $500,000 insurance applies to cash balances on an account.) If a bro-
kerage firm fails, the SIPC reimburses the firm’s customers up to this specified limit. If a
customer’s claims exceed the $500,000 limit, that customer becomes a general creditor
for the remainder of the funds.

The cost of this insurance is paid for by the brokerage firms that are members of
the SIPC. All brokers and dealers that are registered with the Securities and Exchange
Commission (SEC) and all members of national securities exchanges must be members
of the SIPC. Most securities dealers are thus covered by the SIPC insurance. Some firms
have even chosen to supplement this coverage by purchasing additional insurance from
private insurance firms.

INITIAL PUBLIC OFFERINGS

Securities and other financial assets facilitate the transfers of savings from those with
funds to those who need funds. Two methods exist to facilitate this transfer. The first
is the direct investment that occurs when individuals start their own businesses and
invest their savings in the operations. A direct transfer also occurs when securities are
initially sold to investors in the primary market through investment bankers. As was
explained earlier in this chapter, these securities may be subsequently bought and sold

in the secondary markets.
The alternative to the direct transfer of savings into investments is an indirect trans-
financial intermediary ~ fer through a financial intermediary such as a bank. Individuals lend funds to the bank
Afinancial institution,  (e.g., deposit money in a savings account). The bank in turn lends the funds to the ul-
such asacommercial  timate borrower. The financial intermediary stands between the ultimate supplier and
bank, that borrows the ultimate user of the funds, and it facilitates the flow of money and credit between

from one group and . . . .
lends to another. the suppliers and the users. Through this process, the borrower is able to acquire the
funds because the financial intermediary issues a claim on itself (e.g., the account) that
the saver will accept.

The direct sale of an entire issue of bonds or stock to an investor or to a finan-
cial institution, such as a pension fund or a life insurance company, is called a private
placement. The primary advantages of a private placement to the issuing firm are the
elimination of the cost of selling securities to the general public and the availability
of large amounts of cash. In addition, the firm does not have to meet the disclosure
requirements that are necessary to sell securities to the general public. This disclosure
of information is for the protection of the investing public; it is presumed that the
financial institution can protect itself by requiring information as a precondition for
granting a loan or buying the securities. The disclosure requirements are both a cost to
the firm when securities are issued to the public and a possible source of information
to its competitors that the firm may wish to avoid divulging. An additional advantage
of a private placement to both the firm and the financial institution is that the terms of
securities may be tailored to meet both parties’ needs.

private placement

The nonpublic sale of
securities.
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that sells new issues
of securities to the
general public.

initial public offering
(IPO)

The first sale of
common stock to the
general public.
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A private placement has similar advantages for the firm that is investing the funds.
A substantial amount of money may be invested at one time, and the maturity date can
be set to meet the lender’s needs. In addition, brokerage fees associated with purchas-
ing securities are avoided. The financial intermediary can gain more control over the
firm that receives the funds by building restrictive covenants into the agreement. These
covenants may restrict the firm from issuing additional securities without the prior
permission of the lender and may limit the firm’s dividends, its merger activity, and the
types of investments that it may make. All these restrictive covenants are designed to
protect the lender from risk of loss and are part of any private sale of securities from a
firm to a financial institution. Because each sale is separately negotiated, the individual
terms vary with the bargaining powers of the parties and the economic conditions at
the time of the agreement.

Private placements are especially important for small, emerging firms. The size of
these firms or the risk associated with them often precludes their raising funds from
traditional sources such as commercial banks. Firms that do make private placements
of securities issued by emerging firms are called venture capitalists. Venture capital is
a major source of finance for small firms or firms developing new technologies. The
venture capitalists thus fill a void by acquiring securities issued by small firms with
exceptional growth potential.

Of course, many small firms do not realize this potential, and venture capitalists
often sustain large losses on their investments. Success, however, can generate a very
large return. In a sense, it is a numbers game. If a venture capitalist invests in five
projects and four fail, the one large gain can more than offset the investments in the
four losers.

Once the emerging firm does grow, the securities purchased by the venture capital-
ist may be sold to the general public through a public offering. (The process of selling
new securities to the general public is covered in the next section.) Many initial public
offerings combine the sale of new securities to raise additional funds for the firm and
a sale of securities by current shareholders. These current holdings often include the
shares originally purchased by the venture capitalists, who are using the initial public
sale as a means to realize the profits on their investments.

Investment Banking

Firms, in addition to acquiring funds through private placements, may issue new securi-
ties and sell them to the general public, usually through an investment banker. If this
sale is the first sale of common stock to the general public, it is referred to as an initial
public offering (IPO). Firms sell securities when internally generated funds are insuf-
ficient to finance the desired level of investment spending and when the firm believes
it to be advantageous to obtain outside funding from the general public instead of
from a financial intermediary. Such outside funding may increase public interest in the
firm and its securities and may also bypass some of the restrictive covenants that are
required by financial institutions.

The following section addresses the sale of new securities to the general public
through an investment banker. It covers the role played by the investment banker, the
mechanics of selling new securities, and the potential volatility of the new-issue market.
Exhibit 2.4, which is the title page for the prospectus of a new issue of Yahoo! Inc.
common stock, is used to illustrate the process of an initial public offering. Although
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Title Page for the Prospectus of an Issue of Common Stock of Yahoo! Inc.

D, |2,600,000 Shares |« Shres o

Issuing \

company I
/'
Common Stock Type of
E AHOO! {par value $0.001 per share) security

All of the sheres of Common Stock offersd hereby are bging offared by Yahoo! Inc. Prior to this
oftaring, there has been no public market for the Common Stock of the Cormpaany. Far factors cansidared
in detammining the indial public cHaring price, sae “Underwriting™.

In connection with this offering, the Linderwriters have reserved approximately 200,000 sheres of
Common Stock for sale at the initial public offering price to persons esseciated with the Company,

See “Risk Factors” commencing on page € for certaln conglderations relovant
to an Inveatment In the Common Stocik,

The Commean Stock has boen approved for quoiation on tha Nagdaq National Market under the
symbol "YHOO".

> | Yahoo! Inc. |

A

THESE SECURITIES HAVE NOT BEEN APPROVED OR DISAFPROVED BY THE SECURITIES
AND EXCHANGE COMMISSION QR ANY STATE SECURITIES COMMISSION NOR HAS
THE SECURITIES AND ENCHANGE COMMISSION OR ANY STATE SECURITIES
COMMISSION PASSED UPON THE ACCURACY OR ADEQUACY OF THIB PROSPECTUS.

ANY REPRESENTATION TC THE CONTRARY IS A CRIMINAL OFFENSE. gggg&mitmg
Price of the stock Intilal Public Underwriting Procends 10
to the public and p Oftarimg Price Ltscauniy) Company(2) Proceeds to
total proceeds PerShare.... ... $13.00 $0.91 $12.09 the company
Totalfd) ............... ... $33,800,000 $2,366,000 $31,434,000

{1) The Company has agreed to indemnily the Undenwvriters agalnst canain liabilities, including liabili-
ties undev the Securilieg Act of 1933, See “Underwriting”'.

{2) Befare dsducting estimated offering expensss of $700,000 payable by tha Comparty.

{3) The Company has granied the Undserwiiters an option for 30 days to purchase up to an additional
380,000 shares &t the initial public offering price per share, less the underwritiag discount, solely to
covar ovarglipiments. If such option is exerciced Ia full, the total Initial public offering price, <_The
underwriling discount and proceeds to the Company will be $38 870,000, $2,720,900 and overallotment
$38,149,100, respactively. Ses “Undenwriting'.

The shares offerad hareby are atfared severally by the Undenwtilers, as spacifiad herein, subject 1o
receipt and acceptance by them and subject to their fight 1© reject any order in whols or in pad. It i3
expeciad that coruficates for the shares will be ready for dalivary in New York, New York, on or about
April 17, 1296, againg! payment therefor in immediately availabla funds.

Goldman, Sachs & Co.
Lead

underwriters = Donaldson, Lufkin & Jenrette
Securitios Corporation

Montgomery Securities

The date of lhis Prospacius is April 12, 1996,

Source: Reproduced with permission of Yahoo! Inc. © 2000 by Yahoo! Inc. YAHOO! and the YAHOO! logo are
trademarks of Yahoo! Inc.
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The process by which
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buys the securities
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l_originating house
An investment
banker who makes
an agreement with
a firm to sell a new
issue of securities and
forms the syndicate
to market them.

syndicate

A selling group
assembled to market
an issue of securities.
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the discussion is limited to the sale of stock, the process also applies to new issues of
corporate bonds sold to the general public.

A corporation can market its securities directly to the public, but direct plans to
sell securities to the general public involve expenses, so many firms employ investment
bankers to market new securities. In effect, an investment banker serves as a middleman
to channel money from investors to firms that need the capital. Although investment
bankers are conduits through which the money flows, they are not financial intermedi-
aries, since they do not create claims on themselves. With a financial intermediary, the
investor has a claim on the intermediary. With an investment banker, however, the in-
vestor’s claim is on the firm that issues the securities and not on the investment banker
who facilitated the initial sale.

Investment banking is an important but often confusing financial practice, partly
because of the misnomer. An investment banker is often not a banker and generally
does not invest. The investment bankers do not buy and hold the newly issued securities
on their own account for investment purposes. (When an investment bank does commit
its own funds and buys the securities as an investment, it is referred to as a merchant
bank and its activity as merchant banking.)

The Mechanics of Underwriting

If a firm needs funds from an external source, it can approach an investment banker
to discuss an underwriting. The term underwriting refers to the process of selling new
securities. In an underwriting the firm that is selling the securities, and not the firm
that is issuing the shares, bears the risk associated with the sale. The investment banker
buys the securities with the intention of reselling them. If it fails to sell the securities,
the investment banker must still pay the agreed-upon sum to the firm at the time of the
offering (i.e., the sale) of the securities. Failure to sell the securities imposes losses on the
underwriter, who must remit funds for securities that have not been sold.

The firm in need of financing and the investment banker discuss the amount of
funds needed, the type of security to be issued, the price and any special features of the
security, and the cost to the firm of issuing the securities. All these factors are negotiated
by the firm seeking capital and the investment banker. If mutually acceptable terms are
reached, the investment banker will be the intermediary through which the securities
are sold by the firm to the general public.

Because an underwriting starts with a particular firm that manages the underwrit-
ing, that firm is called the originating house. The originating house need not be a single
firm if the negotiation involves several investment bankers. In this case, several firms
can jointly underwrite and sell the securities to the general public.

The originating house does not usually sell all the securities by itself but instead
forms a syndicate to market them. The syndicate is a group of brokerage houses that
join together to underwrite a specific sale of securities. The members of the syndicate
may bring in additional brokerage firms to help distribute the securities. The firm that
manages the sale is frequently referred to as the lead underwriter. It is the lead under-
writer that allocates the specific number of securities each member of the syndicate is
responsible for selling. In the Yahoo! illustration, 17 additional firms joined the three
lead underwriters to sell the securities.
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rbest—efforts
agreement

Agreement with an
investment banker
who does not guaran-
tee the sale of a secu-
rity but who agrees to
make the best effort
to sell it.

firm commitment

Agreement with an
investment banker
who guarantees a
sale of securities by
agreeing to purchase
the entire issue at a
specified price.
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The use of a syndicate has several advantages. First, the syndicate may have access
to more potential buyers for the securities. Second, by using a syndicate the number of
securities that each brokerage firm must sell is reduced. The increase in the number of
potential customers and the decrease in the amount that each broker must sell increases
the probability that the entire issue of securities will be sold. Thus, syndication makes
possible both the sale of a large offering of securities and a reduction in the risk borne
by each member.

In some cases, the firm seeking funds may not choose to negotiate the terms of the
securities with an underwriter. Instead, the firm designs the issue and auctions the secu-
rities to the investment banker making the highest bid. In preparation for bidding, the
investment banker will form a syndicate as well as determine the price it is willing to
pay. The underwriter and its syndicate that wins the auction and purchases the securi-
ties marks up the price of the securities and sells them to the general public. Obviously,
if the investment banker bids too high, it will be unable to sell the securities for a profit.
Then the underwriter may sustain a loss when it lowers the securities’ price in order to
sell them.

Types of Agreements

The agreement between the investment bankers and the firm may be one of two types.
The investment bankers may make a best-efforts agreement in which they agree to
make their best effort to sell the securities but do not guarantee that a specified amount
of money will be raised. The risk of selling the securities rests with the firm issuing the
securities. If the investment bankers are unable to find buyers, the firm does not receive
the desired amount of money.

The alternative is a firm commitment, an underwriting in which the investment
bankers purchase (i.e., underwrite) the entire issue of securities at a specified price and
subsequently sell them to the general public. Most sales of new securities are made
through firm commitments, and best-effort sales are generally limited to small securities
issues by less well known firms. In an underwriting, the investment bankers pay the
expenses with the anticipation of recouping these costs through the sale. Because the
underwriters have agreed to purchase the entire issue, they must pay the firm for all
the securities even if the syndicate is unable to sell them. Thus, the risk of the sale rests
with the underwriters.

It is for this reason that the pricing of the underwritten securities is crucial. If the
initial offer price is too high, the syndicate will be unable to sell the securities. When
this occurs, the investment bankers have two choices: (1) to maintain the offer price
and hold the securities in inventory until they are sold or (2) to let the market find a
lower price level that will induce investors to purchase the securities. Neither choice
benefits the investment bankers. If the underwriters purchase the securities and hold
them in inventory, they either must tie up their own funds, which could be earning a
return elsewhere, or must borrow funds to pay for the securities. Like any other firm,
the investment bankers pay interest on these borrowed funds. Thus, the decision to
support the offer price of the securities requires the investment bankers to invest their
own capital or, more likely, to borrow substantial amounts of capital. In either case,
the profit margins on the underwriting are substantially decreased, and the investment
bankers may even experience a loss on the underwriting.



l_preliminary @

prospectus

Initial document
detailing the financial
condition of a firm
that must be filed
with the SEC to
register a new issue
of securities.

Securities and
Exchange
Commission (SEC)
Government agency
that enforces the
federal securities laws.

registration
Process of filing
information with
the SEC concern-
ing a proposed sale
of securities to the
general public.

CHAPTER TWO  Securities Markets 47

Instead of supporting the price, the underwriters may choose to let the price of the
securities fall. The inventory of unsold securities can then be sold, and the underwrit-
ers will not tie up capital or have to borrow money from their sources of credit. If the
underwriters make this choice, they take losses when the securities are sold at less than
cost. But they also cause the customers who bought the securities at the initial offer
price to sustain a loss. The underwriters certainly do not want to inflict losses on these
customers, because if they experience losses continually, the underwriters’ market for
future security issues will vanish. Therefore, the investment banks try not to overprice
a new issue of securities, for overpricing will ultimately result in their suffering losses.

There is also an incentive to avoid underpricing new securities. If the issue is un-
derpriced, all the securities will be readily sold and their price will rise because demand
will have exceeded supply. The buyers of the securities will be satisfied, for the price of
the securities will have increased as a result of the underpricing. The initial purchasers
of the securities reap windfall profits, but these gains are really at the expense of the
company whose securities were underpriced. If the underwriters had assigned a higher
price to the securities, the company would have raised more capital. Underwriting is a
competitive business, and each security issue is negotiated individually; hence, if one
investment banker consistently underprices securities, firms will choose competitors to
underwrite their securities.

Although there are reasons for the underwriters to avoid either underpricing or
overpricing, there is a greater incentive to underprice the securities. Underpricing facili-
tates the sale and generates immediate profits for the initial buyers. Studies have found
that initial purchases earned higher returns as the buyers were given a price incentive to
buy the new offering. Subsequent buyers, however, did not fare as well, and any initial
underpricing appears to disappear soon after the original offering. In addition, many
initial public offerings subsequently underperform the market during the first years
after the original sale. (Information on current IPOs may be found at Hoover’s IPO
Central [www.hoovers.com/global/ipoc/].)

The Prospectus

Once the terms of the sale have been agreed upon, the managing house may issue a
preliminary prospectus. The preliminary prospectus is often referred to as a red her-
ring, a term connoting that the document should be read with caution as it is not final
and complete. (The phrase “red herring” is derived from British fugitives’ rubbing her-
ring across their trails to confuse pursuing bloodhounds.) The preliminary prospectus
informs potential buyers that the securities are being registered with the Securities and
Exchange Commission (SEC) and may subsequently be offered for sale. Registration
refers to the disclosure of information concerning the firm, the securities being offered
for sale, and the use of the proceeds from the sale. While there are exceptions, gener-
ally unregistered corporate securities may not be sold to the general public. The debt of
governments (e.g., state and municipal bonds), however, is not registered with the SEC
and may be sold to the general public.

The cost of preparing the red herring is borne by the issuing firm. This preliminary
prospectus describes the company and the securities to be issued; it includes the firm’s
income statement and balance sheets, its current activities (such as a pending merger
or labor negotiation), the regulatory bodies to which it is subject, and the nature of its
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competition. The preliminary prospectus is thus a detailed document concerning the
company and is, unfortunately, usually tedious reading.

The preliminary prospectus does not include the price of the securities. That will be
determined on the day that the securities are issued. If securities prices decline or rise,
the price of the new securities may be adjusted for the change in market conditions. In
fact, if prices decline sufficiently, the firm has the option of postponing or even cancel-
ing the underwriting.

After the SEC accepts the registration statement, a final prospectus is published.
(Exhibit 2.4 is the title page to the final prospectus.) The SEC does not approve the issue
as to its investment worth but rather sees that all information has been provided and
the prospectus is complete in format and content. Except for changes that are required
by the SEC, it is virtually identical to the preliminary prospectus. Information regarding
the price of the security, the underwriting discount, and the proceeds to the company,
along with any more recent financial data, is added. As may be seen in Exhibit 2.4,
Yahoo! Inc. issued 2,600,000 shares of common stock at a price of $13.00 to raise a
total of $33,800,000. The issuing company frequently grants the underwriter an overal-
lotment to cover the sale of additional shares if there is sufficient demand. In this illus-
tration, Yahoo! granted the underwriters the option to purchase an additional 390,000
shares, which would raise the total proceeds received by Yahoo! to $36,149,100.

The cost of the underwriting (also called flotation costs or underwriting discount)
is the difference between the price of the securities to the public and the proceeds to the
firm. In this example, the cost is $0.91 per share, which is 7.5 percent of the proceeds
received by the firm for each share. The total cost is $2,366,000 for the sale of these
shares. Underwriting fees tend to vary with the dollar value of the securities being un-
derwritten and the type of securities being sold. Some of the expenses are fixed (e.g.,
preparation of the prospectus), so the unit cost for a large underwriting is smaller. Also,
because it may be more difficult to sell speculative bonds than high-quality bonds, un-
derwriting fees for speculative issues tend to be higher.

In addition to fees, the underwriter may receive indirect compensation (called a
“warrant”), which may be in the form of an option to buy additional shares. These
over-allotments are similar to the options discussed in Chapter 17 except there is 7o
public trading in the warrants granted the underwriters. (The warrant is sometimes
referred to as a “green shoe” after the first company that granted the option to its
underwriters.)

How the warrant works is simple. Suppose the initial agreement calls for the sale
of 1,000,000 shares for approximately $10 a share. The issuing company grants the
underwriter an option to purchase up to 10 percent additional shares. If the issue is well
received, the underwriter can sell up to an additional 100,000 shares. Of course, the un-
derwriter does not have to sell any additional shares, nor does it have to sell all 100,000
shares if it exercises the option. The underwriter may acquire only 45,600 shares if that
number is needed to balance the market’s initial demand for the stock.

Such over-allotments are important since they help unite the underwriters and the
issuing firms. After the initial sale, the underwriter often becomes a market marker for
the securities, which is particularly important to the investing public. With out a sec-
ondary market in which to sell the security, investors would be less interested in buying
the securities initially. By maintaining a market in the security, the brokerage firm eases
the task of selling the securities originally.
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Volatility of Initial Public Offerings

The new-issue market (especially for common stock) is extremely volatile. There have
been times when the investing public seemed willing to purchase virtually any new
security that was being sold on the market. There have also been periods during which
new companies were simply unable to raise money, and large, well-known companies
did so only under onerous terms.

The market for initial public offerings is volatile regarding not only the number of
securities that are offered but also the price changes of new issues. It is not unusual for
prices to rise dramatically. Yahoo!’s stock was initially offered at $13 and closed at $33
after reaching a high of $43 during the first day of trading. Two years later the stock
was trading in excess of $180.

Few new issues perform as well as Yahoo!, and many that initially do well subse-
quently fall on hard times. Boston Chicken (operator of Boston markets) went public at
$20 a share and rose to $48.50 by the end of the first day of trading. However, the com-
pany’s rapid expansion overextended the firm’s ability to sustain profitable operations.
Boston Chicken declared bankruptcy, and the stock traded for less than $1 a share.

The late 1990s saw a large increase in the number of IPOs, many of which were
very speculative at best. Many companies, especially those related to technology in
general and the Internet in particular, raised large amounts of capital. Their stock prices
rose dramatically and just as dramatically fell. Ask Jeeves went public at a price of $14.
It closed after the first day of trading at $64.94 and reached almost $200, but within
two years, the stock was trading for about $2. Another highflyer, Ariba, saw its stock
decline from $242 to $4 in less than a year.

While the late 1990s may be considered an aberration, they were not unique. In a
sense, it was a repeat of the late 1960s when stocks of franchising and nursing home
companies went public, rose dramatically, and subsequently declined. For example,
Four Seasons Nursing Homes went public on May 10, 1968, at $11 a share. The stock
rose to $102, but within two years the company was bankrupt and the stock sold
for $0.16. In retrospect, a price of $102 seems absurd. The company had 3.4 million
shares outstanding, so at a price of $102, the value of the company was $346.8 million
($102 X 3.4). The firm had revenues of only $19.3 million and earnings of less than
$2 million, so it made no sense in terms of earnings capacity to value the firm in excess
of $300 million.

The new-issue market in the late 1990s, however, was different in one very impor-
tant respect. Ask Jeeves and Ariba didn’t have earnings, and even at the collapsed price
of $4 a share, the total market value of Ariba exceeded $1 billion. When the price of
that stock reached $242, the total value of the company exceeded $60 billion! So if it
made little sense to value Four Seasons Nursing Homes, which actually had earnings,
at $300 million, it would make even less sense to value Ariba at $60 billion when it
was operating at a loss. (This question of valuation is an essential question, perhaps the
most important question, in finance. The process of valuation and techniques used to
analyze a stock are covered in Chapters 9 and 12.)

The lure of large gains is, of course, what attracts speculative investors. All firms
were small at one time, and each one had to go public to have a market for its shares.
Someone bought the shares of IBM, Microsoft, and Johnson & Johnson when these firms
went public. The new-issue market has offered and continues to offer the opportunity
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to invest in emerging firms, some of which may produce substantial returns for those
investors or speculators who are willing to accept the risk. It is the possibility of such
large rewards that makes the new-issue market so exciting. However, if the past is an
indicator of the future, many small, emerging firms that go public will fail and will
inflict significant losses on those investors who have accepted this risk by purchasing
their securities.

Lock-ups

In addition to price volatility caused by speculative buying of an initial public offering,
the possibility exists that insiders could use a new public issue of securities as a means
to sell their stock. Such sales may also lead to price volatility, although in this case it
would be price declines and not increases. (There is an additional ethical question con-
cerning insiders profiting at the expense of the general investing public.) To understand
the possible source of the price volatility, consider a privately held company that is con-
sidering going public. Before the initial public offering, managers and other employees
are allowed to purchase the stock in a “nonpublic” or “private” transaction (e.g., $1 a
share) or are granted options to buy the stock at a low price. Because there is no mar-
ket in the stock, the price cannot be determined, so the sale price to insiders could be
artificially low. (Such stock sales and the granting of options prior to the initial public
offering are often viewed as “compensation” for those privileged employees.)

Private sales of securities are not illegal, but SEC guidelines indicate that stock ac-
quired through a nonpublic transaction cannot be publicly sold unless it is held for at
least one year. If the initial public offering were to occur after a year, the shares could be
sold as part of the underwriting or immediately in the secondary market after the com-
pletion of the underwriting. For example, insiders who purchased the shares at $1 could
sell the stock for a large profit, if the initial offering price to the general public were $10
a share. Such sales may destabilize the market and cause the price of the stock to fall.

To avoid this possible source of price volatility (and also the conflict of interest),
the insiders may be forbidden by an agreement with the underwriter to sell their hold-
ings for a period of time. Since the insiders are locked into the shares, the process is
referred to as a lock-up. Obviously the lock-up cannot remain in effect indefinitely, and
once it expires, the employees may sell their holdings. This suggests there may be selling
pressure on the stock once the lock-up period has expired.

While lock-ups are not required by the SEC and are negotiated by the issuing firm
and the underwriter, the full disclosure laws do require that issuing firms disclose po-
tential sales by insiders. Because large sales may destabilize the market and cause the
stock’s price to fall, underwriters prefer long lock-ups. The period can range from 90
to 365 days, but 180 days is the most common. If there were no lock-up agreement,
insiders could sell shares immediately provided they had met the SEC requirement to
disclose the possible sale of previously restricted stock.

Shelf Registrations

The preceding discussion was cast in terms of firms initially selling their stock to the gen-
eral public (i.e., the “initial public offering” or “going public”). Firms that have previ-
ously issued securities and are currently public also raise funds by selling new securities.
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If the sales are to the general public, the same basic procedure applies. The new securities
must be registered with and approved by the SEC before they may be sold to the public,
and the firm often uses the services of an investment banker to facilitate the sale.

There are, however, differences between an initial public offering and the sale of
additional securities by a publicly held firm. The first major difference concerns the
price of the securities. Because a market already exists for the firm’s stock, the problem
of an appropriate price for the additional shares is virtually eliminated. This price will
approximate the market price on the date of issue. Second, because the firm must peri-
odically publish information (for instance, the annual report) and file documents with
the SEC, there is less need for a detailed prospectus. Many publicly held firms construct
a prospectus describing a proposed issue of new securities and file it with the SEC. This
document is called a shelf registration. After the shelf registration has been accepted
by the SEC, the firm may sell the securities whenever the need for funds arises. For ex-
ample, UDR Inc. (UDR) filed a shelf registration for $1.5 billion in debt securities, pre-
ferred stock, and common stock. This shelf registration offers the issuing firm flexibility.
The securities do not have to be issued but can be quickly sold if the management deems
that the conditions are optimal for the sale. In addition, the firm does not have to sell
all the securities. The management of UDR Inc. may choose to sell the debt but not the
stock or to sell only the common stock (up to the limit covered by the registration). The
remaining securities may be subsequently issued when conditions warrant their sale.

SUMMARY

This chapter has covered securities markets and the mechanics of buying securities.
Securities are traded on organized exchanges, such as the NYSE, or in the informal
over-the-counter markets, including the Nasdaq stock market. Securities are primarily
bought through brokers, who buy and sell for their customers’ accounts. The brokers
obtain the securities from dealers, who make markets in them. These dealers offer to
buy and sell at specified prices (quotes), which are called the bid and the ask. Brokers
and investors obtain these prices through a sophisticated electronic system that trans-
mits the quotes from the various dealers.

After securities are purchased, the investor must pay for them with either cash or a
combination of cash and borrowed funds. When the investor uses borrowed funds, that
individual is buying on margin. Buying on margin increases both the potential percent-
age return and the potential risk of loss for the investor.

Investors may take delivery of their securities or leave them with the brokerage
firm. Leaving securities registered in the street name offers the advantage of conve-
nience because the brokerage firm becomes the custodian of the certificates. Since the
advent of the SIPC and its insurance protection, there is little risk of loss to the investor
from leaving securities with the brokerage firm.

Investors establish long or short positions. With a long position, the investor pur-
chases stock in anticipation of its price rising. If the price of the stock rises, the indi-
vidual may sell it for a profit. With a short position, the individual sells borrowed stock
in anticipation of its price declining. If the price of the stock falls, the individual may
repurchase it at the lower price and return it to the lender. The position generates a
profit because the selling price exceeds the purchase price.
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Both the long and short positions are the logical outcomes of security analysis. If the
investor thinks a stock is underpriced, a long position (i.e., purchase of the stock) should
be established. If the investor thinks a stock is overvalued, a short position would be
sensible. If the investor is correct in either case, the position will generate a profit. Either
position may, however, generate a loss if prices move against the investor’s prediction.

Investors living in the United States may assume a global view and acquire stocks
and bonds issued in foreign countries. These securities may be bought and sold through
U.S. brokers in much the same way that investors acquire domestic securities. American
Depositary Receipts (ADRs) representing foreign securities have been created to facilitate
trading in foreign stocks. These ADRs are denominated in dollars, their prices are quoted
in dollars, and their units of trading are consistent with those in the United States.

The federal laws governing the securities industry are enforced by the Securities
and Exchange Commission (SEC). The purpose of these laws is to ensure that indi-
vidual investors have access to information upon which to base investment decisions.
Publicly owned firms must supply investors with financial statements and make timely
disclosure of information that may affect the value of the firms’ securities.

Investors’ accounts with brokerage firms are insured by the Securities Investor Pro-
tection Corporation (SIPC). This insurance covers up to $500,000 worth of securities
held by the broker for the investor. The intent of SIPC is to increase public confidence
in the securities industry by reducing the risk of loss to investors from failure by bro-
kerage firms.

A firm may acquire funds indirectly through a financial intermediary such as a
commercial bank. Financial intermediaries issue liabilities (e.g., deposits) to acquire
funds and subsequently lend the funds to firms, governments, and individuals who need
the money. Firms may also acquire funds directly by selling securities to the general
public.

When a firm issues new securities, it usually employs the services of an investment
banker to facilitate the sale through an initial public offering (IPO). The investment
banker acts as a middleman between the firm and the investors. In many cases, the
investment bankers underwrite the issue of new securities; they buy the securities and
then sell them to the general public, guaranteeing the issuing firm a specified amount of
money. Because the underwriters are obliged to remit the specified amount of money,
they bear the risk of the sale. The market for IPOs has been volatile. The prices of some
new issues rise dramatically but subsequently fall.

QUESTIONS

1. What is the difference between each pair of items?
a) listed and unlisted securities
b) brokers and market makers
) full-service and discount brokerage firms
d) primary and secondary markets
e) market order and good-till-canceled order
f) cash account and margin account
2. When would you use a stop-loss order?
3. Why is it riskier to buy stock on margin?
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4. The following questions concern short selling:
a) When should an investor sell short?
b) How can investors sell stock they do not own?
c) How is a short position closed?
d) How does the investor profit from a short sale?
e) What is the risk associated with a short position?

5. How are the SIPC and FDIC similar? Why are securities laws frequently referred to as
“full disclosure laws,” and what is the role of the SEC?

6. In an underwriting, what role does each of the following play?

a) the investment banker

b) the syndicate

c) the preliminary and final prospectus
d) the SEC

7. What is the difference between an underwriting and a “best-efforts” sale of securities?
Who bears the risk associated with each sale? If the investment banker overprices a new
issue of securities, who sustains the losses?

8. The text used Ariba (ARBA) and Ask Jeeves as illustrations of stocks that soared after
the IPO, only to decline dramatically in subsequent trading. Suppose investor A bought
100 shares of Ariba at the IPO price of $28.24, investor B bought 100 shares on the
first day of trading at $69, and investor C bought 100 shares three months later at
$151. If investors A, B, and C sustained losses, who profited?

9. Groupon (GRPN) went public at $20 a share and closed the first day at $26.11. Zynga
(ZNGA) went public at $10 a share but closed the first day at $9.50. Facebook (FB)
went public in 2012 at $38. While the price did initially pop to $42, the stock was
trading below $28 within two weeks for a 26.3 percent decline from the IPO offer
price. What subsequently happened to the prices of Groupon, Zynga, and Facebook
one month, six months, one year, and two years after their IPOs? In May 2006, Vonage
(VG) went public at $17 and six years later the price of the stock remained below $17.
What is the current price of Vonage?

@ 10. You may find information on pending IPOs at sites such as Hoover’s IPO Central
’ (www.hoovers.com/global/ipoc) or IPO Monitor (www.ipomonitor.com). Go to a cal-
endar of new offerings and select a company that just went public or is just about to go
public. Did the price of the stock increase by more than 10 percent after one day, one
week, or one month? If no stocks were going public when you visited the site, what may

explain the inactivity?

RELATIONSHIPS AND ILLUSTRATED FUNDAMENTAL PROBLEMS

Relationships
1. An increase in the spread the cost of investing.
2. A reduction in the margin requirement the amount an investor may bor-
row to purchase a stock.
3. Buying stock on margin the potential percentage return on an investment
and risk.
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4. If the price of a stock purchased on margin declines, the percentage loss on the invest-
ment .

5. 1If an investor buys a stock on margin and its price subsequently increases, the required
amount of margin ____ |

6. If the price of a stock rises after an investor sells the stock short, the loss on the
transaction ____ .

7. 1If a company raises its dividend, the potential loss on a short position in the stock

Fundamental Problems with Worked Solutions

In each of the following, the starting price is $50 and the ending price is either $70 or $30

for a change of $20. What is the percentage return for each transaction? (This “holding

period return” should not be confused with the annual return. Holding period returns do

not consider how long the investor owned the stock. Annualized rates of return are covered

in Chapter 10.)

1. You buy a stock for $50 and sell it for $70.

2. You buy a stock for $50 and sell it for $30.

3. You buy a stock on margin for $50 and sell it for $70; the margin requirement is
60 percent.

4. You buy a stock on margin for $50 and sell it for $30; the margin requirement is
60 percent.

5. You buy a stock on margin for $50 and sell it for $70. The margin requirement is
60 percent, and the interest rate on borrowed funds is 10 percent.

6. You sell a stock short for $50 and repurchase it for $70.

7. You sell a stock short for $50 and repurchase it for $30.

Answers to Relationships

increases

increases

increases, increases
increases

is not affected (no change)
increases

increases

NouhswhN=

Answers to Fundamental Problems

1. The gain is $20; the percentage return is
$20/$50 = 40%.

2. The loss is $20; the percentage return is
($20)/$50 = —40%.
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3. Since the margin requirement is 60 percent, you borrow (1 — 0.6)($50) = $20 and put
up $30. While the gain remains $20; the percentage return is

$20/$30 = 66.7%.

4. Since the margin requirement is 60 percent, you borrow (0.4)($50) = $20 and put up
$30. The loss is $20; the percentage loss is

($20)/$30 = —-66.7%.

5. Since the margin requirement is 60 percent, you borrow (0.4)($50) = $20 and put up
$30. The gain on the stock is $20, but you have to pay interest of $2 (0.1 X $20) on the
$20 you borrowed. The percentage return is

($20 - $2)/$30 = 60.0%.
6. The loss is $20; the percentage return is
($20)/$50 = -40%.

7. The gain is $20; the percentage return is
$20/$50 = 40%.

PROBLEMS

1. A stock sells for $10 per share. You purchase 100 shares for $10 a share (i.e., for
$1,000), and after a year the price rises to $17.50. What will be the percentage return
on your investment if you bought the stock on margin and the margin requirement was
(a) 25 percent, (b) 50 percent, and (¢) 75 percent? (Ignore commissions, dividends, and
interest expense.)

2. Repeat Problem 1 to determine the percentage return on your investment but in this
case suppose the price of the stock falls to $7.50 per share. What generalization can be
inferred from your answers to Problems 1 and 2?

3. You purchase 100 shares of stock at $100 ($10,000); the margin requirement is 40
percent. What are the dollar and percentage returns if
a) you sell the stock for $112 and bought the stock for cash?

b) you sell the stock for $90 and bought the stock on margin?
) you sell the stock for $60 and bought the stock on margin?

4. Investor A buys 100 shares of SLM Inc. at $35 a share and holds the stock for a year.
Investor B buys 100 shares on margin. The margin requirement is 60 percent, and the
interest rate on borrowed funds is 8 percent.

a) What is the interest cost for investor A?

b) What is the interest cost for investor B?

) If they both sell the stock for $40 after a year, what percentage return does each
investor earn?

d) In both cases, the value of the stock has risen the same. Why are the percentage
returns different?

5. Investor A makes a cash purchase of 100 shares of AB&C common stock for $55 a
share. Investor B also buys 100 shares of AB&C but uses margin. Each holds the stock
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for one year, during which dividends of $5 a share are distributed. Commissions are 2
percent of the value of a purchase or sale; the margin requirement is 60 percent, and the
interest rate is 10 percent annually on borrowed funds. What is the percentage earned
by each investor if he or she sells the stock after one year for (a) $40, (b) $55, (c) $60,
and (d) $70? If the margin requirement had been 40 percent, what would have been the
annual percentage returns? What conclusion do these percentage returns imply?

6. Ms. Tejal Gandhi has decided that the stock of SmallCap Inc is overvalued at $4 a
share and wants to sell it short. Since the price is relatively low, short sales cannot be
executed on margin, so Ms. Gandhi must put up the entire value of the stock when it is
sold short.

a) What is the percentage loss if the price of the stock rises to $8?

b) What is the percentage loss if the price of the stock rises to $10?

c) What is the percentage gain if the company goes bankrupt and is dissolved?

d) What are the maximum percentage gain the short seller can earn and the largest
percentage loss the short seller can sustain?

e) From the short seller’s perspective, what are the best and worst case scenarios?

7. An investor sells a stock short for $36 a share. A year later, the investor covers the po-
sition at $30 a share. If the margin requirement is 60 percent, what is the percentage
return earned on the investment? Redo the calculations, assuming the price of the stock
is $42 when the investor closes the position.

8. A speculator sells a stock short for $50 a share. The company pays a $2 annual cash
dividend. After a year has passed, the seller covers the short position at $42. What is
the percentage return on the position (excluding the impact of any interest expense and
commissions)?
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The Financial Advisor's Investment Case

The Kelleher brothers, Victor and Darin, could not
be more different. Victor is assertive and enjoys
taking risks, while Darin is reserved and is exceed-
ingly risk averse. Both have jobs that pay well and
provide fringe benefits, including medical insurance
and pension plans. You are the executor for their
grandfather’s estate and know that each brother
will soon inherit $85,000 from the estate. Neither
has an immediate need for the cash, which could
be invested to meet some long-term financial goal.

Once the funds have been received, you ex-
pect Victor to acquire some exceedingly risky in-
vestment (if he does not immediately squander the
money). You would be surprised, however, if Darin
chose to do anything other than place the funds in
a low-yielding savings account. Neither alternative
makes financial sense to you, so before the distribu-
tion of the funds you decide to offer financial sug-
gestions that would reduce Victor’s risk exposure
and increase Darin’s potential return.

Given the brothers’ ages and financial condi-
tion, you believe that equity investments are ap-
propriate. Such investments may satisfy Victor’s
propensity to take risks and increase Darin’s poten-
tial return without excessively increasing his risk
exposure (willingness to assume risk). Currently,
the stock of Choice Juicy Fruit is selling for $60 and
pays an annual dividend of $1.50 a share. The com-
pany’s line of low-to-no-sugar juice offers consider-
able potential. The margin requirement set by the
Federal Reserve is 60 percent, and brokerage firms
are charging 7 percent on funds used to purchase
stock on margin. While commissions vary among

Investing an Inheritance

brokers, you decide that $70 for a 100-share pur-

chase or sale is a reasonable amount to use for illus-

trative purposes. Currently, commercial banks are
paying only 3 percent on savings accounts.

To give the presentation focus, you decide to
answer the following questions:

1. What is the percentage return earned by Darin
if he acquires 100 shares, holds the stock for a
year, and sells the stock for $80?

2. What is the percentage return earned by Vic-
tor if he acquires 100 shares on margin, holds
the stock for a year, and sells the stock for
$80? What advantage does buying stock on
margin offer Victor?

3. What would be the percentage returns if the
sale prices had been $50 or $100?

4. Must the two brothers leave the stock regis-
tered in street name? If not, what would be the
advantage of leaving the stock with the bro-
ker? Does leaving the stock increase their risk
exposure?

5. What would be the impact on the brothers’ re-
turns if the rate of interest charged by the bro-
ker increases to 10 percent?

6. If the maintenance margin requirement were
30 percent and the price of the stock declined
to $50, what impact would that have on each
brother’s position? At what price of the stock
would they receive a margin call?

7. Why would buying the stock be more advan-
tageous to both brothers than the alternatives
you anticipate them to select?
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LEARNING OBJECTIVES

After completing this chapter you should be able to:

1. Explain why a dollar received tomorrow is not 3. Distinguish among the future value of $1, the
equal in value to a dollar received today. future value of an annuity of $1, the present value
2. Differentiate between compounding and of $1, and the present value of an annuity of $1.
discounting. 4. Solve problems concerning the time value of
money.

or 40 years, you diligently put $2,000 in your retirement account at the local

bank. The bank pays you 4 percent interest. If, however, you had placed that

money in a mutual fund that earned twice as much (8 percent), you would have
accumulated $391,062 more in the mutual fund. The account at the bank will be worth
$190,051, but the mutual fund will be worth $581,113. Ben Franklin said: “Money
makes money. And the money that money makes makes more money.” Mr. Franklin,
however, did not point out the importance of the rate at which money makes more
money.

The time value of money is one of the most crucial concepts in finance. An invest-
ment decision is made today. You buy stock in IBM now, but the sale and the return on
the investment will be in the future. You believe you need $50,000 to make the down
payment on a house. You want to know how much you must save each year. Or if you
are able to save $4,000 annually, how long will it take to accumulate the $50,000?
You save $50,000 and buy a $300,000 home; now you have a $250,000 mortgage.
What will be your periodic payments required by the loan? There has to be a way to
express these future amounts in the present. The process of expressing the future in
the present and of expressing the present in the future is the essence of the time value
of money.

58
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CHAPTER THREE  TheTime Value of Money 59

This chapter covers four concepts: (1) the future value of $1, (2) the present value
of $1, (3) the future sum of an annuity, and (4) the present value of an annuity. Ex-
amples apply these concepts to investments.

You may use financial calculators or computer programs such as Excel to solve
these problems. Computer programs may facilitate the calculations, but only if you can
properly set up the problem. Even then the specific question being asked may not be
answered. You may have to work with the numbers or interpret them.

The purpose of understanding the time value of money is to facilitate understand-
ing investments and to solve problems that pertain to valuation of assets and financial
planning. If you already know the topic, you may proceed to the next chapter. If you
do not understand the time value of money, careful attention to this chapter is critical
because knowledge of the topic and the ability to work problems are essential for com-
prehending important concepts in investments.

THE FUTURE VALUE OF $1

.
compounding
The process by which
interest is paid on
interest that has been
previously earned.

If $100 is deposited in a savings account that pays 5 percent annually, how much
money will be in the account at the end of the year? The answer is easy to determine:
$100 plus $5 interest, for a total of $105. This answer is derived by multiplying $100
by 5 percent, which gives the interest earned during the year, and then by adding this
interest to the initial principal. That is,

Initial principal + (Interest rate X Initial principal) = Principal after one year.

How much will be in the account after two years? This answer is obtained in the
same manner by adding the interest earned during the second year to the principal at
the beginning of the second year—that is, $105 plus 0.05 times $105 equals $110.25.
After two years the initial deposit of $100 will have grown to $110.25; the savings ac-
count will have earned $10.25 in interest. This total interest is composed of $10 repre-
senting interest on the initial principal and $0.25 representing interest that has accrued
during the second year on the $5 in interest earned during the first year. This earning
of interest on interest is called compounding. Money that is deposited in savings ac-
counts is frequently referred to as being compounded, for interest is earned on both the
principal and the previously earned interest.

The words interest and compounded are frequently used together. For example,
banks may advertise that interest is compounded daily for savings accounts, or the
cost of a loan may be expressed as 8 percent compounded quarterly. In the previous
example, interest was earned only once during the year; thus it is an example of interest
that is compounded annually. In many cases, interest is not compounded annually but
quarterly, semiannually, or even daily. The more frequently it is compounded (i.e., the
more frequently the interest is added to the principal), the more rapidly the interest is
put to work to earn even more interest.

How much will be in the account at the end of 25 years? By continuing with the
above method, it is possible to determine the amount that will be in the account at the
end of 25 or more years, but doing so is obviously a lot of work. Fortunately, there are
easier ways to ascertain how much will be in the account after any given number of
years. The first is to use an interest table called the future value of $1 table.
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60 PART ONE  The Investment Process and Financial Concepts

The first table in Appendix A gives the interest factors for the future value of $1.
The interest rates at which $1 is compounded periodically are read horizontally at the
top of the table. The number of periods (e.g., years) is read vertically along the left-hand
margin. To determine the amount to which $100 will grow after 25 years at 5 percent
interest compounded annually, multiply $100 by the interest factor, 3.386, to obtain
the answer $338.60. Thus, if $100 were placed in a savings account that paid 5 percent
interest annually, there would be $338.60 in the account after 25 years.

Interest tables for the future value of $1 are based on a simple equation. The gen-
eral formula for finding the amount to which $1 will grow in 7z number of years, if it is
compounded annually, is

Py(1 +i)" =P, 3.1

Thus, the general formula for finding the future value of $1 for any number of years
consists of (1) the initial dollar (P), (2) the interest (1 + ), and (3) the number of years
(n). Taken together, (1 + )", the interest rate and time, are referred to as the interest
factor. This interest factor for selected interest rates and time periods is given in the
interest tables in Appendix A.

As may be seen in the first table in Appendix A, the value of $1 grows with increases
in the length of time and in the rate of interest. These relationships are illustrated in
Figure 3.1. If $1 is compounded at 5 percent interest (AB in the figure), it will grow to
$1.28 after five years and to $1.63 after ten years. However, if $1 is compounded at
10 percent interest (AC on the graph), it will grow to $2.59 in ten years. These cases
illustrate the basic nature of compounding: The longer the funds continue to grow and
the higher the interest rate, the higher will be the terminal value.

You should also notice that doubling the interest rate more than doubles the
amount of interest that is earned over a number of years. In the example just given, the
interest rate doubled from 5 percent to 10 percent; however, the amount of interest that
will have accumulated in ten years rises from $0.63 at 5 percent to $1.59 at 10 percent.
This is the result of the fact that compounding involves a geometric progression. The
interest (1 + 7) has been raised to some power ().

Time value problems may be illustrated using time lines, which place time period
and payment on a horizontal line. For the previous example, the time line would be

Year 0 1 2 23 24 25

[ I I I I ]

Cash flows $100 0 0 0 0 ?
) $338.60

The initial cash outflow of $100 invested at 5 percent grows to $338.60 at the end of 25
years. Notice that the arrow represents the direction of time. When the process is reversed
and the future is being brought back to the present, the arrow would point to the left.

The above example illustrates compounding. It is important not to confuse “simple
interest” and “compound interest.” Simple interest is the result of multiplying an
amount, the interest rate, and time. In the previous illustration, if simple interest is
applied, the amount earned is

$100 x .05 x 25 = $125,
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Cricuns 3.1

Future Value of $1.00
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and the total in the account would be
$100 + $125 = $225.

That future value is perceptibly less than the $338.60 determined using compound in-
terest. When the interest is compounded, the amount earned is $228.60 and not $125.

Simple interest is appropriate only if the interest is withdrawn each period so there
is no compounding, or if there is only one period. Obviously, there can be situations
when interest is withdrawn each period and when payments are made only once. How-
ever, in most of the examples and problems used in this text, funds are withdrawn and
payments are made over a number of periods. Thus, compounding is appropriate and
is used throughout the text.

Future value problems may also be easily solved with the use of a financial calcu-
lator designed for business applications. These calculators have been programmed to
solve time value problems. (Some financial calculators also have other business applica-
tions, such as determining depreciation expense and statistical analysis. Many employ-
ers expect new hires to be able to use financial calculators, so an inability to use them
may put you at a disadvantage.)

Although there are differences among models, financial calculators generally have
five special function keys:

N Ior % PV PMT FV

These keys represent the time period (N), the interest rate (I or %), the amount in the
present (PV for present value), the periodic payment (PMT for annuity, which will be
discussed later in this chapter), and the amount in the future (FV for future value).
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62 PART ONE  The Investment Process and Financial Concepts

To illustrate how easy financial calculators are to use, consider the preceding illus-
tration of the future value of $1 in which $100 grew to $338.60 after 25 years when
the annual interest rate was 5 percent. Using a financial calculator, enter the present
amount (PV = —100), the interest rate (I = §), and time (N = 235). Since there are no
annual payments, be certain that PMT is set equal to zero (PMT = 0). Then instruct
the calculator to determine the future value (FV = ?). The calculator should arrive at
a future value of $338.64, which is almost the same amount derived using the interest
table for the future value of $1. (The difference is the result of the interest tables being
rounded to three places.)

You may wonder why the present value was entered as a negative number. Finan-
cial calculators consider payments as either cash inflows or cash outflows. Cash inflows
are entered as positive numbers, and cash outflows are entered as negative numbers. In
the example, the initial amount is an outflow because the individual invests the $100.
The resulting future amount is a cash inflow because the investor receives the terminal
amount. That is, the investor gives up the $100 (the outflow) and after 25 years receives
the $338.64 (the inflow).

Problems involving time value permeate this text and are illustrated with the use of
interest tables and with financial calculators. Illustrations using interest tables clarify
the basic concept, while the illustrations that employ the financial calculator indicate
how easily the answer may be derived. The financial calculator illustrations use the fol-
lowing general form:

PV =?
Fv =2
PMT =?
N=>
I=>

followed by the answer. When applied to the preceding illustration, the form is

PV = $-100
Fv =2

PMT =0
N=2§

I=5

FV = $338.64

The final answer is separated from the data that is entered. Except for the first illustra-
tions in this chapter, each example is placed in the margin so that it does not break the
flow of the written material.

THE PRESENT VALUE OF $1

In the preceding section, $1 grew, or compounded, over time. This section considers the
reverse. How much is $1 that will be received in the future worth today? For example,
how much will a $1,000 payment 20 years hence be worth today if the funds earn
10 percent annually? This question incorporates the time value of money, but instead of
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.
present value

The current worth
of an amount to be

received in the future.

discounting

The process of
determining present

value.

Timeline:

Year 0 1 4 5
Cash 0 0 $100

flows
$62.07
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asking how much $1 will be worth at some future date, it asks how much that future $1
is worth today. This is a question of present value. The process by which this question
is answered is called discounting. Discounting determines the worth of funds that are
to be received in the future in terms of their present value.

In the earlier section, the future value of $1 was calculated by Equation 3.1:

Py(1 +i)" =P, 3.1

Discounting reverses this equation. The present value (P,) is determined by dividing the
future value (P,) by the interest factor (1 + i)”. This is expressed in Equation 3.2:

P, = P 3.2
O (1 + )" )
The future is discounted by the appropriate interest factor to determine the present
value. For example, if the interest rate is 10 percent, the present value of $100 to be
received five years from today is

~ $100

O (1 +0.1)
_ 100
1611
= $62.07.

As with the future value of $1, interest tables and financial calculators ease the
calculation of present values. The second table in Appendix A gives the interest factors
for the present value of $1 for selected interest rates and time periods. The interest rates
are read horizontally at the top, and time is read vertically along the left-hand side.
To determine the present value of $1 that will be received in five years if the current
interest rate is 10 percent, multiply $1 by the interest factor, which is found in the table
under the vertical column for 10 percent and in the horizontal column for five years.
The present value of $100 is

$100 x 0.621 = $62.10.

Thus, $100 that will be received after five years is currently worth only $62.10 if the
interest rate is 10 percent. This is the same answer that was determined with Equation
3.2 (except for rounding).

To solve this problem using a financial calculator, enter the future amount
(FV = 100), the interest rate (I = 10), and the number of years (N = 5). Set the pay-
ments equal to zero (PMT = 0), and instruct the calculator to compute the present
value (PV = ?). The calculator should determine the present value to be -62.09; once
again the answer is virtually the same as that derived from the interest tables. Notice
that the calculator expresses the present value as a negative number. If you receive a
$100 cash inflow after ten years, that will require a current outflow of $62.09 if the
rate of interest is 10 percent.

As may be seen in Equation 3.2, the present value of $1 depends on (1) the length
of time before it will be received and (2) the interest rate. The farther into the future
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Cricurs 3.2

Present Value of $1 to Be Received in the Future
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the dollar will be received and the higher the interest rate, the lower the present value
of the dollar. This is illustrated by Figure 3.2, which gives the relationship between
the present value of $1 and the length of time at various interest rates. Lines AB and
AC give the present value of $1 at 4 percent and 7 percent, respectively. As may be
seen in this graph, $1 to be received after 20 years is worth considerably less than $1
to be received after five years when both are discounted at the same percentage rate.
At 4 percent (line AB) the current value of $1 to be received after 20 years is only
$0.456, whereas $1 to be received after five years is worth $0.822. Also, the higher the
interest rate (i.e., discount factor), the lower the present value of $1. For example, the
present value of $1 to be received after five years is $0.822 at 4 percent, but it is only
$0.713 at 7 percent.

THE FUTURE SUM OF AN ANNUITY

How much will be in a savings account after three years if $100 is deposited annually
and the account pays 5 percent interest? This is similar to the future value of $1 except
that the payment is not one lump sum but a series of payments. If the payments are
equal, the series is called an annuity. The question is an illustration of the future sum
. of an annuity.

A series of equal an- . . . . .

nual payments. To determine how much will be in the account we must consider not only the inter-
est rate earned but also whether deposits are made at the beginning of the year or the
end of the year. If each payment is made at the beginning of the year, the series is called
Compound value ofa a1 an.nUIty due.. If the payments are made at the ¢nd of th.e year, the series is an ordinary
series of equal annual ~ annuity. What is the future sum of an annuity if $100 is deposited in an account for
payments. three years starting right now? What is the future sum of an annuity if $100 is placed

—
annuity

future sum of an
annuity

Copyright 2013 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



—
annuity due
A series of equal an-
nual payments with
the payments made
at the beginning of
the year.

ordinary annuity

A series of equal an-
nual payments in
which the payments
are made at the end
of each year.
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in an account for three years starting at the end of the first year? The first question con-
cerns an annuity due, while the second question illustrates an ordinary annuity.

The flow of payments for these two types of annuities is illustrated in Exhibit 3.1.
In both cases, the $100 is deposited for three years in a savings account that pays
5 percent interest. The top half of the figure shows the annuity due, while the bottom
half illustrates the ordinary annuity. In both cases, three years elapse from the present
to when the final amount is determined and three payments are made. The difference
in the timing of the payment results in a difference in the interest earned. Because in
an annuity due the payments are made at the beginning of each year, the annuity due
earns more interest ($31.01 versus $15.25) and thus has the higher terminal value
($331.01 versus $315.25). As will be illustrated later in the chapter, the greater the
interest rate and the longer the time period, the greater will be this difference in ter-
minal values.

The procedures for determining the future sum of an annuity due (FSAD) and the
future sum of an ordinary annuity (FSOA) are stated formally in Equations 3.3 and 3.4,
respectively. In each equation, PMT represents the equal, periodic payment, i represents
the rate of interest, and 7 represents the number of years that elapse from the present
until the end of the time period. For the annuity due, the equation is

FSAD = PMT(1 + i)' + PMT(1 + i)> + - - - + PMT(1 + i)™ 3.3

The Flow of Payments for the Future Value of an Annuity Due
and an Ordinary Annuity

Annuity Due
1/1/X0 1/1/X1 1/1/X2 1/1/X3 Sum
$100.00 5.00 5.25 5.51 $115.76
100.00 5.00 5.25 110.25
100.00 5.00 105.00
Amount in the $100.00 205.00 315.25 331.01 $331.01
account
Ordinary Annuity
1/1/X0 1/1/X1 1/1/X2 1/1/X3 Sum
— $100.00 5.00 5.25 $110.25
100.00 5.00 105.00
100.00 100.00
Amountin the = $100.00 205.00 315.25 $315.25
account
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66 PART ONE  The Investment Process and Financial Concepts

When this equation is applied to the previous example in which i = 0.05, n = 3,
and the annual payment PMT = $100, the accumulated sum is

FSAD = $100(1 + 0.05)! + 100(1 + 0.05)> + 100(1 + 0.05)3
$105 + 110.25 + 115.76
= $331.01.

For the ordinary annuity the equation is
FSOA = PMT(1 + i) + PMT(1 + i)' + - - - + PMT(1 + i1, 3.4
When this equation is applied to the preceding example, the accumulated sum is

FSOA = $100(1 + 0.05)° + 100(1 + 0.05)" + 100(1 + 0.05)3"!
= $100 + 105 + 110.25
= $315.25.

Although it is possible to derive the sum of an annuity in this manner, it is very
cumbersome. Fortunately, interest tables and financial calculators facilitate these cal-
culations. (The equations for the interest factors for the future value of an ordinary
annuity and for the present value of an ordinary annuity are provided in the section
“Equations for the Interest Factors.” See Equations 3.8 and 3.9, respectively.) In the
third table in Appendix A we find the interest factors for the future sum of an ordinary
annuity for selected time periods and selected interest rates. (Interest tables are usually
presented only for ordinary annuities. How these tables may be used for annuities due
is discussed later.) The number of periods is read vertically at the left, and the inter-
est rates are read horizontally at the top. To calculate the future sum of the ordinary
annuity in the previous example, this table is used as follows. The FSOA at 5 percent
interest for three years (three annual $100 payments with interest being earned for two
years) is $100 times the interest factor found in Table 3 of Appendix A for three periods
at 5 percent. This interest factor is 3.153; therefore, the future value of this ordinary
annuity is $100 times 3.153, which equals $315.30. This is the same answer that was
derived by determining the future value of each $100 deposit and totaling them. (The
slight difference in the two answers is the result of rounding.)

To use the financial calculator to solve for the ordinary annuity, enter the number
of years (N = 3), the rate of interest (I = 5), and the amount of each payment
(PMT = -100). Because there is no single initial payment, enter zero for the present
value (PV = 0), and instruct the calculator to solve for the future value (FV = ?). When
these data are entered, the calculator determines that the future value is $315.25. (The
calculator requires you to express the $100 payment as a negative number because it is
assuming you are making a cash outflow of $100 each period and receiving a $315.25
cash inflow at the end of the three years.)

The value of an ordinary annuity of $1 compounded annually depends on the
number of payments (i.e., the number of periods over which deposits are made) and the
interest rate. The longer the time period and the higher the interest rate, the greater will
be the sum that will have accumulated in the future. This is illustrated by Figure 3.3.
Lines AB and AC show the value of the $1 annuity at 4 percent and 8 percent, respec-
tively. After five years the value of the annuity will grow to $5.87 at 8 percent but to
only $5.42 at 4 percent. If these annuities are continued for another five years, they
will be worth $14.49 and $12.01, respectively. Thus, both the rate at which the annuity
compounds and the length of time affect the annuity’s value.
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Cricuns 3.3

Future Sum of an Ordinary Annuity of $1

Future Sum at 8%

B
Future Sum at 4%

Time (Years)

Source: © Cengage Learning

While Table 3 in Appendix A is constructed for an ordinary annuity, it may be
converted into a table for an annuity due by multiplying the interest factor given in the
table by (1 + 7). For example, in the illustration of the $100 deposited annually in the
savings account for three years, the interest factor for the ordinary annuity was 3.153.
This interest factor may be converted for an annuity due at 5 percent for three years by
multiplying 3.153 by 1 + 0.05. That is,

3.153(1 + 0.05) = 3.3107.

When this interest factor is applied to the example of $100 deposited in the bank at
5 percent for three years with the deposits starting immediately, the resulting terminal
value is

$100(3.3107) = $331.07.

This is the same answer as derived by making each calculation individually and summing
them. (Once again the small difference in the two answers is the result of rounding.)

To use a financial calculator to solve for the future value of an annuity due, use
the key that informs the calculator that the payments are to be made at the beginning
rather than the end of each time period. Enter the amount of the payment (PMT =
-100), the rate of interest (I = 5), and the number of years (N = 3). Set the present
value equal to zero (PV = 0) and instruct the calculator to solve for the future value.

The difference between the terminal value of the two kinds of annuity payments
can be quite substantial as the number of years increases or the interest rate rises. Con-
sider a retirement account in which the saver places $2,000 annually for 20 years. If the
deposits are made at the end of the year (an ordinary annuity) and the rate of interest
is 7 percent, the terminal amount will be

$2,000(40.995) = $81,990.
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However, if the deposits had been made at the beginning of each year (an annuity due),
the terminal amount would be

$2,000(40.995)(1 + 0.07) = $87,729.30.

The difference is $5,739.30! Almost $6,000 in additional interest is earned if the depos-
its are made at the beginning, not at the end, of each year.

The difference between the ordinary annuity and the annuity due becomes even
more dramatic if the interest rate rises. Suppose the account offered 12 percent instead
of 7 percent. If the deposits are made at the end of each year, the terminal value is

$2,000(72.052) = $144,104.

If the payments are at the beginning of the year, the terminal value will be
$2,000(72.052)(1 + 0.12) = $161,396.48.
The difference is now $17,292.48.

THE PRESENT VALUE OF AN ANNUITY

In investment analysis, the investor is often not concerned with the future value but

-

present value of an with the present value of an annuity. The investor who receives periodic payments
annuity often wishes to know the current (i.e., present) value. As with the future sum of an an-
The present worth nuity, this value depends on whether the payments are made at the beginning of each

of a series of equal

. year (an annuity due) or at the end of each period (an ordinary annuity).
payments.

The present value of an annuity is simply the sum of the present value of each indi-
vidual cash flow. Each cash inflow is discounted back to the present at the appropriate
discount factor and the amounts are summed. Suppose you expect to receive $100 at
the end of each year for three years and want to know how much this series of pay-
ments is worth if you can earn 8 percent in an alternative investment. To answer the
question, you discount each payment at 8 percent:

Payment Year Interest Factor Present Value
$100 1 0.926 $92.60
100 2 0.857 85.70
100 3 0.794 79.40
$257.70

The process determines the present value to be $257.70. That is, if you invest $257.70
now and earn 8 percent annually, you can withdraw $100 at the end of each year for
the next three years.

This process is expressed in more general terms by Equation 3.5. The present value
(PV) of the annual payments (PMT) is then found by discounting these payments at the
appropriate interest rate (i) for # time periods.

PMT PMT
PV=——"-"-++ ... + ——x 3.5
(1+6)! (140"
_ i PMT
(1 +4)"

t=1
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When the values from the previous example are inserted into the equation, it reads

Timeline: B $100 $100 N $100

Year 0 1 2 3 PV = P 3
Cash 7 $100100100 (1 + 0.08) (1 +0.08) (1 + 0.08)

flows
$257.70 J_‘_‘ ~$100 N $100 N $100

©1.080  1.166  1.260

= $257.70.

Since the payments are equal and made annually, this example is an annuity, and
the present value is simply the product of the payment and the interest factor. Interest
tables have been developed for the interest factors for the present value of an annuity
(see the fourth table in Appendix A). Selected interest rates are read horizontally along
the top, and the number of periods is read vertically at the left. To determine the present
value of an annuity of $100 that is to be received for three years when interest rates are
8 percent, find the interest factor for three years at 8 percent (2.577) and then multiply
$100 by this interest factor. The present value of this annuity is $257.70, which is the
same value that was derived by obtaining each of the individual present values and
summing them. The price that one would be willing to pay at the present time in ex-
change for three future annual payments of $100 when the rate of return on alternative
investments is 8 percent is $257.70.

To use the financial calculator to solve for the present value of the ordinary annuity,
enter the number of years (N = 3), the rate of interest (I = 8), and the amount of each
payment (PMT = 100). Since there is no single future payment, enter zero for the future
value (FV = 0), and instruct the calculator to solve for the present value (PV = ?). When
these data are entered, the calculator determines that the present value is -257.71.
(Once again the calculator expresses the $257.71 as a negative number because it is
assuming you make an initial cash outflow of $257.71 and receive a $100 cash inflow
each period. If you enter the $100 payment as a negative number, the present value will
be a positive number. The calculator will then assume you initially received a $257.71
cash inflow through a loan and are making a $100 cash repayment or outflow each
period.)

As with the present value of $1, the present value of an annuity is related to the in-
terest rate and the length of time over which the annuity payments are made. The lower
the interest rate and the longer the duration of the annuity, the greater the present value
of the annuity. Figure 3.4 illustrates these relationships. As may be seen by comparing
lines AB and AC, the lower the interest rate, the higher the present dollar value. For
example, if payments are to be made over five years, the present value of an annuity
of $1 is $4.45 at 4 percent but only $3.99 at 8 percent. The longer the duration of the
annuity, the higher the present value; hence, the present value of an annuity of $1 at
4 percent is $4.45 for five years, whereas it is $8.11 for ten years.

Many payments to be received in investments occur at the end of a time period and
not at the beginning and thus are illustrative of ordinary annuities. For example, the
annual interest payment made by a bond occurs after the bond is held for a while, and
distributions from earnings (e.g., dividends from stock) are made after, not at the begin-
ning of, a period of time. There are, however, payments that may occur at the beginning
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Cricurs 3.4

Present Value of an Ordinary Annuity of $1

$12 +
1k Present Value at 4%
10
9
8 Present Value at 8%
7
6
5
4
3
2 L
1

L— Time (Years)
15

Source: © Cengage Learning

of the time period, such as the annual distribution from a retirement plan; these would
be illustrative of annuities due.

The difference in the flow of payments and the determination of the present values
of an ordinary annuity and an annuity due are illustrated in Exhibit 3.2. In each case,
the annuity is for $2,000 a year for three years and the interest rate is 10 percent. In
the top half of the exhibit, the payments are made at the end of the year (an ordinary
annuity), while in the bottom half of the exhibit, the payments are made at the begin-
ning of the year (an annuity due). As may be seen by the totals, the present value of the
annuity due is higher ($5,470 versus $4,972). This is because the payments are received
sooner and, hence, are more valuable. As may also be seen in the illustration, because
the first payment of the annuity due is made immediately, its present value is the actual
amount received. Because the first payment of the ordinary annuity is made at the end
of the first year, that amount is discounted, and, hence, its present value is less than the
actual amount received.

The interest tables for the present value of an annuity presented in this text (and in
other finance and investment texts) apply to ordinary annuities. These interest factors
may be converted into annuity due factors by multiplying them by (1 + 7). Thus the
interest factor for the present value of an ordinary annuity for $1 at 10 percent for
three years (2.487) may be converted into the interest factor for an annuity due of $1
at 10 percent for three years as follows:

2.487(1 + i) = 2.487(1 + 0.1) = 2.736.

When this interest factor is used to determine the present value of an annuity due
of $2,000 for three years at 10 percent, the present value is

$2,000(2.736) = $5,472.
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Flow of Payments and Determination of the Present Value of an Ordinary Annuity
and an Annuity Due at 10 Percent for Three Years

Ordinary Annuity

1/1/X0 1/1/X1 1/1/X2 1/1/X3

$1,818<—(0.909) 2,000

1,652 < (0.826) 2,000
1,505 < (0.751) 2,000
94,972
Annuity Due
1/1/X0 1/1/X1 1/1/X2 1/1/X3
$2,000

1,818 <———(0.909) 2,000

1,652 < (0.826) 2,000
$5,470

The present value of an ordinary annuity of $2,000 at 10 percent for three years is
$2,000(2.487) = $4,974.

These are essentially the same answers given in Exhibit 3.2; the small differences result
from rounding.

To use a financial calculator to solve for the present value of the annuity due, use
the key that informs the calculator that the payments are to be received at the begin-
ning rather than the end of each time period. Enter the amount of the payment to be
received (PMT = 2,000), the rate of interest (I = 10), and the number of years (N =
3). Set the future value equal to 0 (FV = 0), and instruct the calculator to solve for the
present value.

Present Value and the Valuation of
Stocks and Bonds

The valuation of assets is a major theme of this text. Investors and financial analysts must
be able to analyze securities to determine their current value. This process requires fore-
casting future cash inflows and discounting them back to the present. The present value
of an investment, then, is related to future benefits, in the form of either future income
or capital appreciation. For example, stocks are purchased for their future dividends and
potential capital gains but 7ot for their previous dividends and price performance. Bonds
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are purchased for future income. Real estate is bought for the future use of the property
and for the potential price appreciation. The concept of discounting future cash inflows
back to the present applies to all investments: It is the future and not the past that matters.
The past is relevant only to the extent that it may be used to predict the future.

Some types of analysis (including the technical approach to selecting investments
that is discussed in Chapter 12) use the past in the belief that it forecasts the future.
Technical analysts employ such information as the past price movements of a stock to
determine the most profitable times to buy and sell a security. However, most of the
analytical methods that are discussed in this text use some form of discounting future
cash flows to value an asset.

For debt, the current price is related to the series of interest payments and the re-
payment of the principal, both of which are discounted at the current market interest
rate. The current price of a stock is related to the firm’s future earnings and dividends
and the individual’s alternative investment opportunities. Cash flows are discounted
back to the present at the appropriate discount rate. For these reasons it is important
to start to view current prices as the present value of future cash inflows. The various
features of the different investments, including stocks and bonds, will be discussed, and
their prices will be analyzed in terms of present value. If you do not understand the
material on the time value of money presented in this chapter, the analytical sections of
subsequent chapters may be incomprehensible.

ILLUSTRATIONS OF COMPOUNDING AND DISCOUNTING

The previous sections have explained the various computations involving time value,
and this section will illustrate them in a series of problems that you may encounter.
These illustrations are similar to examples that are used throughout the text. Under-
standing these examples will make comprehending the rest of the text material much
easier, because the emphasis can then be placed on the analysis of the value of specific
assets instead of on the mechanics of the valuation.
You may locate additional time value of money explanations, problems, and ap-
@’ plications by doing an Internet search using “time value of money calculators.” For
example, www.teachmefinance.com has illustrations of using uneven cash flows.

1. An investor buys a stock for $10 per share and expects the value of the stock to
grow annually at 9 percent for ten years, at which time the individual plans to sell

Calculator Solution it. What is the anticipated sale price? This is an example of the future value of $1

growing at 9 percent for ten years. The future value is
Function Key Data
Input Pn = Po(l + i)
PV = -10
FV = ? P,, = $10(1 + 0.09)1°
PMT = 0
= 1(9) = $10(2.367) = $23.67,

Function Key  Answer in which 2.367 is the interest factor for the future sum of $1 at 9 percent for ten

V= 2367 : . .

J years. The investor anticipates selling the stock for $23.67.

2. An investor sells for $23.67 a stock that was purchased ten years ago. A return
of 9 percent was earned. What was the original cost of the investment? This is an
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Calculator Solution

Function Key Data

Input

PV = ?

FV = 23.67

PMT = 0

N = 10

I = 9

Function Key ~ Answer
)

Calculator Solution

Function Key Data
Input

PV = -10

FV = 23.67

PMT = 0

N = 10

I = ?
Function Key ~ Answer

I = 9%
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example of the present value of $1 discounted back at 9 percent for ten years. The
initial value is
Py=
O (1 + )
$23.67
(1 +0.09)°

$23.67(0.4224) = $10,

in which 0.4224 is the interest factor for the present value of $1 discounted at
9 percent for ten years. The investment cost $10 when it was purchased ten years
ago.

You should realize that Questions 1 and 2 are two views of the same invest-
ment. In Question 1 the $10 investment grew to $23.67. In Question 2 the value
at the time the stock was sold was brought back to the value of the initial in-
vestment. Another variation of this question would be as follows. If an investor
bought stock for $10, held it for ten years, and then sold it for $23.67, what was
the return on the investment? In this case the values of the stock at the time it
was bought and sold are known, but the rate of growth (the rate of return) is un-
known. The answer can be found by using either the future value of $1 table or
the present value of $1 table.

If the future value table is used, the question is at what rate (x) will $10 grow
in ten years to equal $23.67. The answer is

Py(1 +x)"=P,
$10(1 + x)10 = $23.67
(1 + x)1° = 2.367.

The interest factor is 2.367, which, according to the future value of $1 table for
ten years, makes the growth rate 9 percent. This interest factor is located under
the vertical column for 9 percent and in the horizontal column for ten years.

If the present value table is used, the question asks what discount factor (x) at
ten years will bring $23.67 back to $10. The answer is

Py= —n
O (1 + x)"
$23.67
10 = ——=
§ (1 + x)1°
0.4224 = #
’ (1 + x)'™

The interest factor is 0.4224, which may be found in the present value of $1 table
for ten years in the 9 percent column (i.e., the growth rate is 9 percent). Thus,
this problem may be solved by the proper application of either the future value or
present value table.
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AP 3. An employer starts a pension plan for a 45-year-old employee. The plan requires
the employer to invest $1,000 at the end of each year. If that investment earns
Function Key Data

Input 8 percent annually, how much will be accumulated by retirement at age 65?
PV = 0 This is an example of the future value of an ordinary annuity. The payment is

PI\I;I\'I/'i _100(7) $1,000 annually and grows at 8 percent for 20 years. The fund will be
- e FV = PMT(1 + i) + - - + PMT(1 + iy*!
FunctionKey — Answer = $1,000(1 + 0.08)° + --- + $1,000(1 + 0.08)"°

FV = 45,7626)
= $1,000(45.762) = $45,762.

(45.762 is the interest factor for the future sum of an ordinary annuity of $1 com-
pounded annually at 8 percent for 20 years.)

4. The same employer decides to place a lump sum in an investment that earns

8 percent and to draw on the funds to make the annual payments of $1,000. After

20 years all the funds in the account will be depleted. How much must be deposited
initially in the account?

This is an example of the present value of an ordinary annuity. The annu-

ity is $1,000 per year at 8 percent for 20 years. Thus, the present value (i.e., the
Calculator Solution L .

amount of the initial investment) is

Function Key ﬁ‘ar;czt y 2 PMT . PMT
PV = ? (1 +4) (1 +4)"
FV = 0
M % ~$1,000 $1,000
= 8 1+ 0.08 (1 + 0.08)%*
FunctionKey ~ Answer
PV= 981815 = $1,000(9.818) = $9,818,

in which 9.818 is the interest factor for the present value of an ordinary annuity
of $1 at 8 percent for 20 years. Thus, the employer need invest only $9,818 in an
account now that earns 8 percent to meet the $1,000 annual pension payment for
the next 20 years.

Notice the difference between the answers in Examples 3 and 4. In Example 3,
a set of payments earns interest, and thus the future value is larger than just the
sum of the 20 payments of $1,000. In Example 4, a future set of payments is
valued in present terms. Since future payments are worth less today, the current
value is less than the sum of the 20 payments of $1,000.

Also notice that if the employer sets aside $9,818 today and earns 8 percent
annually for 20 years, the terminal value is $45,761.28, which is essentially the
same amount derived in the third illustration. From the employer’s viewpoint, the
$9,818 may be used to cover a required $1,000 annual payment or used to accu-
mulate a required $45,762 future value. Essentially, either approach achieves the
required terminal value.

5. An investment pays $50 per year for ten years, after which $1,000 is returned to
the investor. If the investor can earn 9 percent, how much should this investment
cost? This question really contains two questions: What is the present value of an
ordinary annuity of $50 at 9 percent for ten years, and what is the present value of
$1,000 after ten years at 9 percent? The answer is
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Calculator Solution

Function Key Data

Input

PV = ?

FV = 1000

PMT = 50

= 10

= 9

FunctionKey  Answer
PV = —74£9J

Calculator Solution

Function Key Data
Input

PV = —5.40

FV = ?

PMT = 0

N = 10

= 5

Function Key  Answer
FV = 8.80

Calculator Solution

Function Key Data
Input

PV = 80000

FV = 0

PMT = -7494.30

N = 25

I= ?
Function Key  Answer

=Y
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Py 2 PMT, N PMT, N FV,
(1 + z)1 (T+4)" (1+4)
$50 $50 $1,000
= 4.4 +
(1 +0.09) (1 +0.09)° " (1+0.09)°

$50(6.418) = $1,000(0.422) = $742.90.

(6.418 and 0.422 are the interest factors for the present value of an ordinary
annuity of $1 and the present value of $1, respectively, both at 9 percent for ten
years.)

This example illustrates that an investment may involve both a series of pay-
ments (an annuity component) and a lump-sum payment. This particular invest-
ment is similar to a bond, the valuation of which is discussed in Chapter 14.
Other examples of valuation and the computation of rates of return are given in
Chapters 8 and 9, which consider investments in common stock.

A corporation’s dividend has grown annually at the rate of 5 percent. If this rate is
maintained and the current dividend is $5.40, what will the dividend be after ten
years? This is a simple future value of $1 problem. The dividend will grow to

P, =Pyl + iy
= $5.40(1 + 0.05)1°
= $5.40(1.629) = $8.80.

(1.629 is the interest factor for the future value of $1 at 5 percent for ten years.)
Although such a growth rate in future dividends may not be achieved, this prob-
lem illustrates how modest annual increments can result in a substantial increase
in an investor’s dividend income over a number of years. (In the calculator solu-
tion, if you enter the 5.40 as a positive number, the answer is a negative 8.80. Ei-
ther is acceptable as long as you interpret the answer correctly.)

You borrow $80,000 to purchase a town house. The loan is for 25 years, and
the annual payment is $7,494.30, which covers the interest and annual principal
repayment. What is the rate of interest on the loan? Notice that both the present
amount and the future payments are known. (The future value is also known; it is
$0 because the loan is completely paid off at the end of the time period.) To answer
the question, use the equation for the present value of an annuity:

PMT PMT
PV=——"ct i
(1+4) (1 + )
7,494.30 7,494.30
$80,000 = $7,494.30 $7,494.30

A+ T as)E

Solving for the interest factor gives

PV = PMT(PVAIF)
IFPVA = $80,000/$7,494.30 = 10.675.
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Locate this value in the interest table for the present value of an annuity of $1 for
25 years, where the rate of interest is 8 percent. You use the present value of the
annuity because the loan is taken out in the present.

This is one of the most crucial problems you will face throughout this text.
It appears in many guises; in this illustration the problem is the determination of
the interest rate on a loan. For example, in Chapter 10 on stock indexes and re-
turns, the problem determines the annual return on a stock or on the market as
measured by an index. In Chapter 14 on bond valuation it appears as the yield to
maturity or the yield to call on a bond.

The previous examples illustrate the use of interest tables and the financial calcu-
lator. These problems can also be done without the tables or a financial calculator if
you have access to an electronic calculator with a y* key and/or logs. Also, computer
programs and spreadsheets such as Excel may be used as substitutes for interest tables
or financial calculators to solve the problems. (The use of nonfinancial calculators to
determine interest factors that are not in the tables is discussed in the next section.)

EQUATIONS FORTHE INTEREST FACTORS

All time value problems consist of a combination of present value, future value, or se-
ries of payments plus an interest factor. All interest factors consist of the rate of interest
and number of periods. Financial calculators and spreadsheets greatly facilitate solving
time value problems. There may be situations, however, in which you need the equation
for the interest factor. For example, a scientific calculator is not preprogrammed for
interest factors but may be used to derive a desired factor. What follows are the actual
equations (3.6 through 3.9) and an illustration for each of the interest factors.
The equation for the interest factor for the future value of $1 (FVIF) is

FVIF = (1 + i)". 3.6

To find the interest factor for 6 percent for three years [i.e., (1 + 0.06)], first enter
1 plus the interest rate: 1.06. The display should read 1.06. Next, raise this amount
to the third power, which is achieved by striking the y* key and the number 3. Press
“equal,” and the display should read 1.191, which is the interest factor that may be
found in the first table of Appendix A under the column for 6 percent and three years.
The equation for the interest factor of the present value of $1 (PVIF) is
PVIF = ! 3.7
(140" '

The interest factor for the present value is the reciprocal of the interest factor for the
future value of $1. To derive the interest factor for the present value of $1 at 6 percent
for three years, do the preceding steps used to determine the future value of $1 and then
take the reciprocal. If the calculator has the 1/x key, press this key, and the reciprocal
is automatically determined. If the calculator lacks this key, the reciprocal is found by
dividing 1 by the number just derived. In the illustration, the reciprocal for 1.191 is
0.8396 (1/1.191), which is the interest factor for the present value of $1 at 6 percent for
three years. You may verify this number by looking under the column for the present
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value of $1 at 6 percent for three years in the second table in Appendix A, which gives
the interest factor as 0.840. The difference is, of course, the result of rounding.

The equation for the interest factor for the future sum of an annuity (FVAIF) is
(1 + )1

FVAIF = 3.8

Thus, if the interest rate is 5 percent and the number of years is four, then the interest
factor is

(1+0.05*-1 12155 -1
0.05 0.05

FVAIF = = 4.310,

which is the same number found in the table for the future value of an annuity for four
years at 5 percent.
The equation for the interest factor for the present value of an annuity (PVAIF) is

o
(1 + )"
—

PVAIF = 3.9

If the interest rate is 6 percent and the number of years is three, then the interest factor is

1
7 (1+0.06)°  1-0839%
PVAIF = S oc = o = 2673,

which is the interest factor found in the table for the present value of an annuity at
6 percent for three years.

In addition to facilitating the calculation of interest factors, electronic calculators
and spreadsheets also offer a major advantage over the use of interest tables. Interest
tables are limited to exact rates (e.g., 5 percent) and whole years (e.g., six years). Unless
the individual interpolates between the given interest factors, the tables cannot provide
the interest factor for 6.7 percent for five years and three months. However, this inter-
est factor can be determined by using the electronic calculator or a spreadsheet. The
interest factor for the future value of $1 at 6.7 percent for five years and three months
may be found as follows:

1. Enter 1.067.
2. Raise 1.067 by 5.25 (i.e., y* = 1.0675%).
3. DPress “equal” to derive the interest factor: 1.4056.

—— Thus, if $100 is invested at 6.7 percent, compounded annually for five years and three
Function Key Data | months, the future value is $140.56.

Input : : ,

PV = :p (;JO Although financial calculators and spreadsheets may ease the burden of the arith-
FV = 7| metic, they cannot set up the problems to be solved. You must still determine if the
PM,I B s 2‘5) problem concerns future value or present value and whether the problem deals with a

| = 67 | lump sum or an annuity. Failure to set up the problem correctly will only lead to incor-

FunctionKey  Answer |  rect results, so it is imperative that you be able to determine what is being used and

FV= 14036 ] Wwhich of the various cases applies to the particular problem.
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NONANNUAL COMPOUNDING

You should have noticed that in the previous examples compounding occurred only
. once a year. Since compounding can and often does occur more frequently—for ex-
semiannual ample, semiannually—the equations that were presented earlier must be adjusted. This
compounding section extends the discussion of the compound value of $1 to include compounding
The payment ofinter-  for time periods other than a year.
esttwice ayear. Converting annual compounding to other time periods necessitates two adjust-
ments. First, a year is divided into the same number of time periods that the funds are
being compounded. For semiannual compounding a year consists of two time periods,
whereas for quarterly compounding the year comprises four time periods.

After adjusting for the number of time periods, the individual adjusts the interest
rate to find the rate per time period. This is done by dividing the stated interest rate by
the number of time periods. If the interest rate is 8 percent compounded semiannually,
then 8 percent is divided by 2, giving an interest rate of 4 percent earned in each time
period. If the annual rate of interest is 8 percent compounded quarterly, the interest
rate is 2 percent (8% =+ 4) in each of the four time periods. These adjustments may be
expressed in more formal terms by modifying Equation 3.1 as follows:

l' nXc
P0<1 + C) =P, 3.10

The only new symbol is ¢, which represents the frequency of compounding. The
interest rate (i) is divided by the frequency of compounding (c) to determine the interest
rate in each period. The number of years () is multiplied by the frequency of com-
pounding to determine the number of time periods.

The application of this equation may be illustrated in a simple example. An indi-
vidual invests $100 in an asset that pays 8 percent compounded quarterly. What will

(| [N E et i the future value of this asset be after five years—that is, $100 will grow to what amount

Function Key Data after five years if it is compounded quarterly at 8 percent? Algebraically, this is
Input i\xe
PV = -100 P, = P0<1 + )
FV = ? c
PMT = 0
= 20
- 0.08\>**
= 2 _
FunctionKey  Answer $100<1 + 4 )
FV= 14859
—

= $100(1 + 0.02)%.

In this formulation the investor is earning 2 percent for 20 time periods. To solve this
equation, the interest factor for the future value of $1 at 2 percent for 20 years (1.486)
is multiplied by $100. Thus, the future value is

P, = $100(1.486) = $148.60.

The difference between compounding annually and compounding more frequently can
be seen by comparing this problem with one in which the values are identical except
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AT that the interest is compounded annually. The question is, then, to what amount will

$100 grow after five years at 8 percent compounded annually? The answer is
Function Key Data
e B P, = $100(1 + 0.08)°
FV = ? = $100(1.469)
PMT = 0 = $146.90
Function K; P efi This sum, $146.90, is less than the amount that was earned when the funds were
V= 14693 compounded quarterly, which suggests the general conclusion that the more frequently

interest is compounded, the greater will be the future amount.

The discussion throughout this text is generally limited to annual compounding.
There is, however, one important exception: the valuation of bonds. Bonds pay interest
semiannually, and this affects their value. Therefore, semiannual compounding is incor-
porated in the bond valuation model that is presented in Chapter 14.

UNEVEN CASH FLOWS

With the exception of Example 5 under illustrations, the problems and examples in
this chapter involve either single payments or a series of equal payments. (Example 5
involves both a single and a series of equal payments.) In reality, cash flows are often
not equal. Dividends may grow over time. The rents from an apartment building vary
each year with the occupancy rate and the rates charged the occupants. Individuals may
commit different amounts each year to their children’s education fund or retirement
accounts.

Certainly it is easier to illustrate time value problems when using single payments
or equal cash flows. The primary reason is that interest tables assume single payments
or equal payments. Using interest factors for multiple unequal single payments requires
a large number of calculations. Since the purpose is to illustrate time value and its ap-
plications, single or annuity payments are sufficient for pedagogical purposes.

What follows is a series of problems illustrating situations that an investor may
encounter involving unequal payments. You may solve these problems using Excel. See
this chapter’s appendix on spreadsheets if you need help using Excel to solve time value
problems.

1. You make the following investments at the end of each year and earn 7 percent.
How much will be in the account at the end of the five years?

Year Annual Contribution
1 $2,000
2 2,500
3 3,000
4 3,000
5 3,500
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2. You make the following investments at the beginning of each year and earn 7 percent.
How much will be in the account at the end of the five years?

Year Annual Contribution
1 $2,000
2 2,500
3 3,000
4 3,000
5 3,500

Examples 1 and 2 illustrate an investment such as contributing to your child’s educa-
tion account or your retirement account. The terminal values are $15,829 and $16,937,
respectively.

3. You expect the following cash inflows from an investment. If you want to earn 10 per-
cent on your funds, what is the maximum you should pay for the asset?

Year Cash Inflows
1 $25,000
2 37,500
3 43,000
4 33,000
5 37,500

4. You make an investment that costs $100,000. What is the return if the annual cash
inflows are as follows?

Year Cash Inflows
1 $25,000
2 37,500
3 43,000
4 33,000
5 37,500

Examples 3 and 4 use the same investment (e.g., a building). Example 3 illustrates
the maximum you should pay (it is a valuation problem), and Example 4 illustrates the
return you will earn given the initial cash outflow and the estimated cash inflows. The
answers are $131,850 and 21.2 percent, respectively.

5. You periodically buy a stock for five years starting now and sell the stock at the end of
five years for $100,000. What is the return on the investment? The cash flows are as

follows.
Year Cash Outflows Cash Inflow
now $15,000
end of year 1
beginning of year 2 17,500
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end of year 2

beginning of year 3 23,000
end of year 3
beginning of year 4 13,000
end of year 4
beginning of year 5 7,500
end of year 5 $100,000

The return on the investment is 8.6 percent. This answer is a dollar-weighted return. As
is explained in Chapter 10 on returns, an alternative technique calculates time-weighted
returns. The results of the two calculations need not be the same.

As these five examples illustrate, there may be situations in which cash flows are
not single payments or equal annual payments. Time value principles, however, remain
the same. The present may be compounded into the future and the future may be dis-
counted back to the present. Most of the examples and problems in this text are single
payments or annuities.

SUMMARY

Money has time value. A dollar to be received in the future is worth less than a dol-
lar received today. People will forgo current consumption only if future growth in
their funds is possible. Invested funds earn interest, and the interest in turn earns more
interest—a process called compounding. The longer funds compound and the higher
the rate at which they compound, the greater will be the final amount in the future.

Discounting, the opposite of compounding, determines the present value of funds
to be received in the future. The present value of a future sum depends on how far into
the future the funds are to be received and on the discount rate. The farther into the
future or the higher the discount factor, the lower will be the present value of the sum.

Compounding and discounting may apply to a single payment (lump sum) or to a series
of payments. If the payments are equal, the series is called an annuity. When the payments
start at the beginning of each time period, the series is called an annuity due; when the
payments are made at the end of each time period, the series is called an ordinary annuity.

Although an investment is made in the present, returns are earned in the future.
These returns (e.g., the future flows of interest and dividends) must be discounted by
the appropriate discount factor to determine the investment’s present value. It is this
process of discounting by which an investment’s value is determined. As is developed
throughout this text, valuation of assets is a crucial step in the selection of assets to
acquire and hold in an investor’s portfolio.

QUESTIONS

1. Whatis the difference between a lump-sum payment and an annuity? What is the difference
between an ordinary annuity and an annuity due? Are all series of payments annuities?

2. What is the difference between compounding (the determination of future value) and
discounting (the determination of present value)?
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3. For a given interest rate, what happens to the following as time increases?
a) future value of $1
b) future value of an annuity
) present value of $1
d) present value of an annuity
4. For a given time period, what happens to the following as the interest rate increases?
a) future value of $1
b) future value of an annuity
c) present value of $1
d) present value of an annuity
5. Asis explained in subsequent chapters, increases in interest rates cause the value of as-
sets to decline. Why would you expect this relationship?

RELATIONSHIPS AND ILLUSTRATED FUNDAMENTAL PROBLEMS

Relationships

1. If interest rates increase, the future value of a dollar , and the present
value of a dollar

2. As the number of years increases, the future value of a dollar , and the
present value of a dollar

3. As interest rates increase, the future Value of an annuity of a dollar , and
the present value of an annuity of a dollar

4. If the number of years increases, the future value of an annulty of a dollar ,
and the present value of an annuity of a dollar

5. The future value of an annuity if the payments are made at the beginning
of the year.

6. The present value of an annuity if the payments are received at the begin-
ning of the year.

7. More frequent compounding the future value of an annuity.

8. Alower interest rate the time necessary to accumulate a specified amount.

9. An increase in the margin requirement the present value of an annuity.

Fundamental Problems with Worked Solutions

1. You invest $1,000 in a retirement account that earns 5 percent annually. How much
will be in the account after twenty years?

2. Every year you invest $1,000 in a retirement account that earns 5 percent annually.
How much will be the account after twenty years?

3. After accumulating $33,066 in your retirement account, how much may you withdraw
annually for twenty years if you earn 4 percent? If you could earn 8 percent how much
more could you withdraw each year?

4. After accumulating $33,066 in your account, how many years may you withdraw
$5,000 if you earn 4 percent? If you could earn 8 percent, how many additional years
could you withdraw funds?
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5. A corporate debt instrument promises to pay you $50 a year for five years and $1,000
at the end of five years. What is the maximum you would pay if interest rates are
8 percent?

6. You have $10,000 to invest. Alternative A offers you $12,400 after one year but
alternative B offers you $15,609 after three years. Which alternative offers you the
higher return?

Answers to Relationships

increases, decreases
increases, decreases
increases, decreases
increases, increases
increases

increases

increases

increases

does not affect (no change)

WOoNSULRWN=

Answers to Fundamental Problems

1. $1,000(2.653) = $2,653
PV = —1000; PMT = 0; N = 20; I = 5; FV =? = 2653
2. $1,000(33.066) = $33,066
PV = 0; PMT = —1000; N = 20; I = 5; FV =? = 33066
3. $33,066/13.590 = $2,433
PV = —=33066; N = 20;1 = 4; FV = 0: PMT = ? = 2433
$33,066/9.818 = $3,368
PV = —=33066; N = 20;1 = 8 FV = 0: PMT = ? = 3368
Earning 8 percent increases the annual withdrawal by $3,368 — $2,433 = $935.
4. TIF = $33,066/$5,000 = 6.613
At 4 percent, 6.613 is between 7 and 8 years.
PV = —=33066; PMT = 5000; 1 = 4; FV = 0; N = ? = 7.8 years
At 8 percent, 6.613 is between 9 and 10 years.
PV = —=33066; PMT = 5000; 1 = 8; FV = 0; N = ? = 9.8 years
5. $50(3.993) + $1,000(0.681) = $880.65
FV = 1000; PMT = 50; N = 5;1 = 8§; PV = ? = —880.22
(The valuation of debt instruments is covered in Chapter 14.)
6. A: $10,000 = $12,400(1 + r)
IF = 10,000/12,400 = 0.8965
r=24%
PV = —10000; FV = 12400; N = 1; PMT = 0; = ? = 24
B: $10,000 = $15,609(1 + r)
IF = 10,000/15,609 = 0.6407
r=16%
PV = —10000; FV = 15609; N = 3; PMT = 0;1 = 2 = 16

Since A offers the higher return, it is to be preferred. (Returns are covered in Chapter 10.)
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PROBLEMS

1. A saver places $1,000 in a certificate of deposit that matures after 20 years and that each
year pays 4 percent interest, which is compounded annually until the certificate matures.
a) How much interest will the saver earn if the interest is left to accumulate?

b) How much interest will the saver earn if the interest is withdrawn each year?

¢) Why are the answers to (a) and (b) different?

2. At the end of each year a self-employed person deposits $1,500 in a retirement ac-
count that earns 7 percent annually.

a) How much will be in the account when the individual retires at the age of 635 if the
contributions start when the person is 45 years old?

b) How much additional money will be in the account if the individual stops making
the contribution at age 65 but defers retirement until age 70?

¢) How much additional money will be in the account if the individual continues
making the contribution but defers retirement until age 70?

d) Compare the answers to (b) and (c). What is the effect of continuing the contribu-
tions? How much is the difference between the two answers?

3. A saver wants $100,000 after ten years and believes that it is possible to earn an an-
nual rate of 8 percent on invested funds.

a) What amount must be invested each year to accumulate $100,000 if (1) the pay-
ments are made at the beginning of each year or (2) if they are made at the end of
each year?

b) How much must be invested annually if the expected yield is only 5 percent?

4. An investment offers $10,000 per year for 20 years. If an investor can earn 6 percent
annually on other investments, what is the current value of this investment? If its cur-
rent price is $120,000, should the investor buy it?

5. Graduating seniors may earn $45,000. If the annual rate of inflation is 2 percent,
what must these graduates earn after 20 years to maintain their current purchasing
power? If the rate of inflation rises to 4 percent, will they be maintaining their stan-
dard of living if they earn $100,000 after 20 years?

6. A person who is retiring at age 65 and who has $200,000 wants to leave an estate
of at least $30,000. How much can the individual draw annually on the $200,000
(starting at the end of the year) if the funds earn 8 percent and the person’s life expec-
tancy is 85 years?

7. A 40-year-old individual establishes a retirement account that is expected to earn
7 percent annually. Contributions will be $2,000 annually at the beginning of each
year. Initially, the saver expects to start drawing on the account at age 60.

a) How much will be in the account when the saver is age 60?

b) If this investor found a riskier investment that offered 10 percent, how much in ad-
ditional funds would be earned?

c) The investor selects the 10 percent investment and retires at the age of 60. How
much can be drawn from the account at the beginning of each year if life expec-
tancy is 85 and the funds continue to earn 10 percent?

8. You are offered $900 five years from now or $150 at the end of each year for the next
five years. If you can earn 6 percent on your funds, which offer will you accept? If you
can earn 14 percent on your funds, which offer will you accept? Why are your an-
swers different?
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The following questions illustrate nonannual compounding.
a) One hundred dollars is placed in an account that pays 12 percent. How much will be in
the account after one year if interest is compounded annually, semiannually, or monthly?
b) One hundred dollars is to be received after one year. What is the present value of this
amount if you can earn 12 percent compounded annually, semiannually, or monthly?
At the end of each year, Tom invests $2,000 in a retirement account. Joan also invests
$2,000 in a retirement account but makes her deposits at the beginning of each year.
They both earn 9 percent on their funds. How much will each have in his or her ac-
count at the end of 20 years?
You purchase a $100,000 life insurance policy for a single payment of $35,000. If
you want to earn 9 percent on invested funds, how soon must you die for the policy to
have been the superior alternative? If you die within ten years, what is the return on
the investment in life insurance? (Morbid questions, but you might want to view life
insurance as an investment alternative. As one financial planner told the author: “Al-
ways look at the numbers; analyze life insurance as an investment.”)
You are offered an annuity of $12,000 a year for 15 years. The annuity payments
start after five years have elapsed. If the annuity costs $75,000, is the annuity a good
purchase if you can earn 7 percent on invested funds?
You purchase a $1,000 asset for $800. It pays $60 a year for seven years at which
time you receive the $1,000 principal. Prove that the annual return on this investment
is not 9 percent.
You invest $1,000 a year for ten years at 6 percent and then invest $2,000 a year for
an additional ten years at 6 percent. How much will you have accumulated at the end
of the 20 years?
You are promised $10,000 a year for six years after which you will receive $5,000 a
year for six years. If you can earn 8 percent annually, what is the present value of this
stream of payments?
A township expects its population of 5,000 to grow annually at the rate of 5 percent.
The township currently spends $300 per inhabitant, but, as the result of inflation and
wage increments, expects the per capita expenditure to grow annually by 7 percent.
How much will the township’s budget be after 10, 15, and 20 years?
Suppose you purchase a home for $350,000. After making a down payment of
$50,000, you borrow the balance through a mortgage loan at 8 percent for 20 years.
What is the annual payment required by the mortgage? If you could get a loan for 25 years
but had to pay 9 percent annually, what is the difference in the annual payment?
You have an elderly aunt, Aunt Kitty, who has just sold her house for $365,000 and
entered a retirement community that charges $100,000 annually. If she can earn 6 percent
on her funds, how long will the funds from the sale of the house cover the cost of the
retirement community?
A widower currently has $107,500 yielding 8 percent annually. Can he withdraw
$18,234 a year for the next 10 years? If he cannot, what return must he earn in order
to withdraw $18,234 annually?
You want $100,000 after eight years in order to start a business. Currently you have
$26,000, which may be invested to earn 7 percent annually. How much additional money
must you set aside each year if these funds also earn 7 percent in order to meet your goal of
$100,000 at the end of eight years? By how much would your answer differ if you invested
the additional funds at the beginning of each year instead of at the end of each year?

Copyright 2013 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.




86 PART ONE  The Investment Process and Financial Concepts

21. You have accumulated $325,000 in a retirement account and continue to earn 8 per-
cent on invested funds.

a) What amount may you withdraw annually starting today based on a life expec-
tancy of 20 years? How much will be in the account at the end of the first year?

b) Suppose you take out 5 percent ($16,250) of the funds today and the remainder
continues to earn 8 percent. How much will be in the account at the end of the
first year? Compare your answer to (a). Why are they different?

22. Your first child is now a 1-year-old. Tuition currently costs $60,000 to attend a pub-
lic college for four years. If these costs rise 5 percent annually, how much must you
invest each year to cover the expenses after 18 years if you are able to earn 10 percent
annually?

23. Which is the better choice when purchasing a $30,000 car:

a) a four-year loan at 6 percent,

b) an immediate rebate of $2,000 and a four-year loan at 8 percent?

24. (This problem combines material in Chapters 2 and 3.) You purchase a stock for $50
and sell the stock for $70 after three years.

a) What is the annual return on your investment if you bought the stock in a cash
account?

b) What is the annual return on your investment if you bought the stock on margin
and the margin requirement was 60 percent?

) If the stock paid a $1 annual dividend, prove that the annual return was not 10 per-
cent if you bought the stock in a cash account. Do you see any similarity between
this problem and Problem 13?

25. Care facilities are expensive. Your mother wants a single room with her own bath-
room. The annual estimated cost is $100,000, but your mother does not anticipate
entering the facility for four years. Her life expectancy when she enters the facility
will be three years. Currently she has $200,000 in assets that are earning 6 percent.
How much must she invest annually to meet her anticipated financial needs?

26. The “Rule of 72” is a shortcut method to answer this question, “How long will it take
to double my money if I earn a specified percentage such as 10 percent? Divide 72 by
the rate, and the rule gives you an approximation of the years: 7%10 = 7.2 years. The
correct answer is 7.3 years. How accurate is this shortcut for the following rates:
5 percent, 7 percent, 12 percent, and 20 percent?

27. The preceding problems can be solved using the interest tables supplied in Appendix A.
To test your ability to construct your own interest factors or to use a financial calcula-
tor, solve the following problems.

a) You place $1,300 in a savings account that pays 5.3 percent annually. How much
will you have in the account at the end of six years and three months?

b) You invest $1,000 annually for seven years and earn 7.65 percent annually. How
much interest will you have accumulated at the end of the seventh year?

¢) An investment promises to pay you $10,000 each year for ten years. If you want to
earn 8.42 percent on your investments, what is the maximum price you should pay
for this asset?

d) You bought a stock for $10 a share and sold it for $25.60 after 5% years. What
was your annual return (rate of growth) on the investment?

e) You can earn 7.2 percent annually; how much must you invest annually to accu-
mulate $50,000 after five years?
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The Financial Advisor's Investment Case

Erin O’Reilly was recently employed by the human
resources department of a moderate-sized engineer-
ing firm. Management is considering the adoption
of a defined-benefit pension plan in which the firm
will pay 75 percent of an individual’s last annual
salary if the employee has worked for the firm
for 25 years. The amount of the pension is to be
reduced by 3 percent for every year less than 25,
so that an individual who has been employed for
15 years will receive a pension of 45 percent of the
last year’s salary [75 percent — (10 X 3%)]. Pension
payments will start at age 65, provided the indi-
vidual has retired. There is no provision for early
retirement. Continuing to work after age 65 may
increase the individual’s pension if the person has
worked for less than 25 years or if the salary were
to increase.

One of the first tasks given O’Reilly is to esti-
mate the amount that the firm must set aside today
to fund pensions. While management plans to hire
actuaries to make the final determination, the man-
agers believe the exercise may highlight some prob-
lems that they will want to be able to discuss with
the actuaries. O’Reilly was instructed to select two
representative employees and estimate their annual
pensions and the annual contributions necessary to
fund the pensions.

O’Reilly decided to select Arnold Berg and Van-
essa Barber. Berg is 58 years old, has been with the
firm for 27 years, and is earning $34,000. Barber
is 47, has been with the firm for 3 years, and earns
$42,000 annually. O’Reilly believes that Berg will
be with the firm until he retires; he is a competent
worker whose salary will not increase by more than
4 percent annually, and it is anticipated he will re-
tire at age 65. Barber is a more valuable employee,
and O’Reilly expects Barber’s salary to rise at least

Funding a Pension Plan

7 percent annually in order to retain her until retire-

ment at age 635.

To determine the amount that must be invested
annually to fund each pension, O’Reilly needs (in
addition to an estimate of the amount of the pen-
sion) an estimate of how long the pension will be
distributed (i.e., life expectancy) and how much the
invested funds will earn. Since the firm must pay an
interest rate of 8 percent to borrow money, she de-
cides that the invested funds should be able to earn
at least that amount.

While O’Reilly believes she is able to perform
the assignment, she has come to you for assistance
to help answer the following questions.

1. If each individual retires at age 65, how much
will his or her estimated pension be?

2. Life expectancy for both employees is 15 years
at age 65. If the firm buys an annuity from an
insurance company to fund each pension and
the insurance company asserts it is able to
earn 9 percent on the funds invested in the an-
nuity, what is the cost or the amount required
to purchase the annuity contracts?

3. If the firm can earn 8 percent on the money
it must invest annually to fund the pension,
how much will the firm have to invest annu-
ally to have the funds necessary to purchase
the annuities?

4. What would be the impact of each of the fol-
lowing on the amount that the firm must in-
vest annually to fund the pension?

a) Life expectancy is increased to 20 years.

b) The rate of interest on the annuity contract

with the insurance company is reduced to
7 percent.
c) Barber retires at age 62 instead of 65.
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Appendix 3

USING EXCEL TO SOLVE TIME VALUE PROBLEMS

Time value problems may also be solved using a spreadsheet such as Excel. In Excel, time
value problems may be solved by using the fx function under insert. Go to the “financial”
function category and for a particular problem enter the appropriate data. Excel then
determines the answer. The format is similar to that employed by a financial calculator.
Amounts are entered as cash inflows or outflows, with outflows being negative numbers.
The data to be entered are

Rate Interest per period (%)

Nper Number of periods

Pmt Periodic payment

FV or PV Future value or Present value
Type Ordinary annuity or annuity due

(Set type = O for an ordinary annuity and = 1 for an annuity due.)

Excel also solves time value problems in which data and the appropriate instructions
are entered into cells in a spreadsheet. The unknown is entered first, followed by Rate,
Nper, PMT, PV or FV, and type. For example, to answer the question “$1,000 grows to
how much in ten years at 10 percent?” use the following form: FV(Rate, Nper, PMT, PV,
Type). The unknown (FV) is outside the parentheses and the knowns are inside.

The process for solving this problem is illustrated as follows:

Columns A B C
Rows

1 FV(Rate,Nper,PMT,PV,Type)

2 % per period 10%

3 N of periods 10

4 Payment 0

5 Present value 1000

6 Type 0

To solve the problem, enter the cells or the actual data. That is, type =FV(b2,b3,b4,
-b5,b6) or type =FV(10%,10,0,-1000,0) in an open cell such as B7. The present value is
a negative number because it is assumed the $1,000 investment is a cash outflow that will
grow into the future amount. This future value will then be received (cash inflow) at the
end of the ten years. Once the data are entered in cells B2 through B6 and the instruction
is placed in cell B7, the answer $2,593.74 is determined.

What follows is a series of examples that illustrate using Excel. In each case, a simple
problem is stated first. The Excel format is given, followed by the data in the order in
which each number will be entered. The Excel instructions are given using the individual
cells and using the numbers, cells B7 and B8, respectively. (It is not necessary to do both.)
The final entry is the numerical answer.
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This basic format is employed by Excel to solve time value of money problems.
Preference for spreadsheets over financial calculators may depend on convenience and
potential usage. For example, material in a spreadsheet may be copied to other docu-
ments; this is not possible using a financial calculator.

Case 1: Determine FV of $1
($1,000 grows to how much in ten years at 10%?)
FV(Rate, Nper, PMT, PV, Type)

% per period 10%
N of periods 10
PMT 0
PV 1000
Type 0

Excel instruction:

in cells =FV(b2,b3,b4,—b5,b6)
or numbers =FV(10%,10,0,—1000,0)
Answer: $2,593.74

Case 2: Determine PV of $1
($1,000 received after ten years is worth how much today at 10%?)
PV(Rate, Nper, PMT, FV, Type)

% per period 10%
N of periods 10
PMT 0
FV 1000
Type 0

Excel instruction:

in cells =PV(b2,b3,b4,—b5,b6)
or numbers =PV(10%,10,0,—1000,0)
Answer: $385.54

Case 3: Determine FV of an ordinary annuity and an annuity due of $1

($2,000 received each year grows to how much in ten years at 10%?)

FV(Rate, Nper, PMT, PV, Type)

Ordinary Annuity

% per period 10%
N of periods 10
PMT 2000
PV 0
Type 0

Excel instruction:

in cells =FV(b2,b3,—b4,b5,b6)
or numbers =FV(10%,10,—2000,0,0)
Answer: $31,874.85

FV(Rate, Nper, PMT, PV, Type)
Annuity Due

% per period 10%
N of periods 10
PMT 2000
PV 0
Type 1

Excel instruction:

in cells =FV(b2,b3,—b4,b5,b6)
or numbers  =FV(10%,10,—2000,0,1)
Answer: $35,062.33
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Case 4: Determine PV of an ordinary annuity and an annuity due of $1

($2,000 received each year for ten years is worth how much today at 10%?)

PV(Rate, Nper, PMT, FV, Type)

Ordinary Annuity

% per period 10%
N of periods 10
PMT 2000
FV 0
Type 0

Excel instruction:

in cells =PV(b2,b3,—b4,b5,b6)
or numbers =PV(10%,10,—2000,0,0)
Answer: $12,289.13

PV(Rate, Nper, PMT, FV, Type)
Annuity Due

% per period 10%
N of periods 10
PMT 2000
FV 0
Type 1

Excel instruction:

in cells =PV(b2,b3,—b4,b5,b6)
or numbers  =PV(10%,10,—2000,0,1)
Answer: $13,518.05

Case 5: Determine FV of a single payment and an annuity

($1,000 today plus $2,000 each year grows to how much in ten years at 10%?)

FV(Rate, Nper, PMT, PV, Type)

Ordinary Annuity

% per period 10%
N of periods 10
PMT 2000
PV 1000
Type 0

Excel instruction:

in cells =FV(b2,b3,—b4,—b5,b6)

or numbers =FV(10%,10,—2000,
—1000,0)

Answer: $34,468.59

FV(Rate, Nper, PMT, PV, Type)
Annuity Due

% per period 10%
N of periods 10
PMT 2000
PV 1000
Type 1

Excel instruction:

in cells =FV(b2,b3,—b4,—b5,b6)

or numbers =FV(10%,10,—2000,
—1000,1)

$37,656.08

Answer:

Case 6: Determine PV of a single payment and an annuity

($2,000 each year plus $1,000 after ten years is currently worth how much at 10%?)

PV(Rate, Nper, PMT, FV, Type)

Ordinary Annuity

% per period 10%
N of periods 10
PMT 2000
FV 1000
Type 0

Excel instruction:

in cells =PV(b2,b3,—b4,—b5,b6)

or numbers  =PV(10%,10,—2000,
-1000,0)

Answer: $12,674.68

PV(Rate, Nper, PMT, FV, Type)
Annuity Due

% per period 10%
N of periods 10
PMT 2000
FV 1000
Type 1

Excel instruction:

in cells =PV(b2,b3,—b4,—b5,b6)

or numbers =PV(10%,10,—2000,
—1000,1)

$13,903.59

Answer:
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Case 7: Determine | given PV, FV, and N

a. Single payment
(What is the rate if you invest $500
and receive $1,000 after ten years?)

Rate (Nper, PMT, PV, FV, Type)

N of periods 10
PMT 0
PV 500
FV 1000
Type 0

Excel instruction:

in cells =RATE(b2,b3,—b4,b5,b6)

or numbers =RATE(10,0,—500,
1000,0)

Answer: 7.18%

¢. An Annuity Due

b. An Ordinary Annuity

(What is the rate if you invest
$10,000 and receive $2,000 a year
for ten years?)

Rate (Nper, PMT, PV, FV, Type)

Ordinary Annuity

N of periods 10
PMT 2000
PV 10000
FV 0
Type 0

Excel instruction:

in cells =RATE(b2,b3,—b4,b5,b6)

or numbers =RATE(10,2000,
—10000,0,0)

Answer: 15.10%

(What is the rate if you invest $10,000 and receive $2,000 at the beginning of each year

for ten years?)
Rate (Nper, PMT, PV, FV, Type)
Annuity Due

N of periods 10
PMT 2000
PV 10000
FV 0
Type 1

Excel instruction:

in cells =RATE(b2,b3,—b4,b5,b6)
or numbers =RATE(10,2000,—-10000,0,1)
Answer: 20.24%

d. Single payment and Ordinary Annuity

(What is the rate if you invest $10,000 and receive $1,000 after ten years and $2,000

a year for ten years?)
Rate (Nper, PMT, PV, FV, Type)

N of periods 10
PMT 2000
PV 10000
FV 1000
Type 0

Excel instruction:

in cells =RATE(b2,b3,—b4,b5,b6)
or numbers =RATE(10,2000,—10000,1000,0)
Answer: 15.72%
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e. Single payment and Annuity Due
(What is the rate if you invest $10,000 and receive $1,000 after ten years and $2,000
at the beginning of each year?)

Rate (Nper, PMT, PV, FV, Type)

N of periods 10

PMT 2000

PV 10000

FV 1000

Type 1

Excel instruction:

in cells =RATE(b2,b3,—b4,b5,b6)

or numbers =RATE(10,2000,—10000,0,1)
Answer: 20.84%

Case 8: Determine N given PV, FV, and |

a. Single payment

(How long does it take for $500 to grow to $1,000 at 8 percent?)
NPER(I, PMT, PV, FV, Type)

I 8%

PMT 0

PV 500

FV 1000

Type 0

Excel instruction:

in cells =NPER(b2,b3,—b4,b5,b6)
or numbers =NPER(8%,0,—500,1000,0)
Answer: 9.01

b. An Ordinary Annuity
(How long will $10,000 last if you withdraw $2,000 a year and earn 8 percent?)

NPER(I, PMT, PV, FV, Type)

Ordinary Annuity

I 8%

PMT 2000

PV 10000

FV 0

Type 0

Excel instruction:

in cells =NPER(b2,b3,-b4,b5,b6)

or numbers =NPER(8%,2000,-10000,0,0)
Answer: 6.64

c. An Annuity Due
(How long will $10,000 last if you withdraw $2,000 at the beginning of each year and
earn 8 percent?)
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NPER(I, PMT, PV, FV, Type)

Ordinary Annuity

I 8%

PMT 2000

PV 10000

FV 0

Type 1

Excel instruction:

in cells =NPER(b2,b3,—b4,b5,b6)

or numbers =NPER(8%,2000,—10000,0,1)
Answer: 6.01

d. Single payment and Ordinary Annuity
(How long will $10,000 last if you withdraw $2,000 a year, $1,000 at the end, and
earn 8 percent?)

NPER(I, PMT, PV, FV, Type)

Ordinary Annuity

I 8%

PMT 2000

PV 10000

FV 1000

Type 0

Excel instruction:

in cells =NPER(b2,b3,—b4,b5,b6)

or numbers =NPER(8%,2000,—10000,1000,0)
Answer: 6.11

e. Single payment and Annuity Due
(How long will $10,000 last if you withdraw $2,000 at the beginning of each year,
$1,000 at the end and earn 8 percent?)

NPER(I, PMT, PV, FV, Type)

Ordinary Annuity

I 8%

PMT 2000

PV 10000

FV 1000

Type 1

Excel instruction:

in cells =NPER(b2,b3,—b4,b5,b6)

or numbers =NPER(8%,2000,—1000,10000,1)
Answer: 5.52
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Financial Planning,
Taxation, and

the Efficiency of
'Financial Markets

LEARNING OBJECTIVES

After completing this chapter you should be able to:

1. Identify possible financial goals. 7. Explain the importance of the speed of price

2. Construct an individual’s balance sheet and cash changes to efficient markets.

budget. 8. Differentiate among the three forms of the effi-

3. Explain the importance of asset allocation to a cient market hypothesis.

portfolio’s return. 9. Describe several anomalies that are inconsistent

4. Identify the taxes that affect investment decisions. with the efficient market hypothesis.

10. Differentiate between active and passive portfolio
management strategies and the investor’s belief in
the efficiency of financial markets.

5. Tllustrate how capital losses are used to offset
capital gains and ordinary income.

6. Explain how pension plans, IRAs, Keogh
accounts, and 401(k) accounts are tax shelters.

portfolio is not an end but a means to achieve financial goals. An investor

needs a purpose or financial goal (or goals) that require the individual to save

and not spend. After saving, the individual is faced with an important decision:
what to do with the savings. The answer to that question guides the selection of specific
assets the investor acquires. Financial planning and the construction of the portfolio
should not be done in a vacuum. The portfolio should be designed to meet the indi-
vidual’s specified financial goals.

Financial planning is a process by which the individual specifies financial goals,
identifies financial resources and obligations, and allocates the assets into a diversified
portfolio to meet the goals. Of course, this process is affected by external consider-
ations such as the expectation of inflation and taxation. In addition, changes in the
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individual’s economic or family environment may also have an important impact on
financial planning. These changes can and often do require altering the portfolio and
its allocation among various assets.

This chapter is concerned with financial planning. Initially, the chapter briefly cov-
ers determining financial goals and identifying the individual’s assets, liabilities, and
cash flows. The second section introduces the importance of asset allocation to finan-
cial planning and portfolio construction. The third section is devoted to selected topics
in taxation that affect investment decisions. This section emphasizes capital gains and
tax shelters, pension plans, and retirement accounts. The chapter ends with the efficient
market hypothesis. Portfolios designed to meet specified financial goals are constructed
in efficient financial markets. Investors need to be aware that outperforming the market
on a consistent basis is rare and that taking excessive risk will, in all likelihood, result
in the individual’s failure to meet the specified financial goals.

THE PROCESS OF FINANCIAL PLANNING

l—financial life cycle
The stages of life
during which
individuals accumulate
and subsequently use
financial assets.

To construct a portfolio, the investor starts by defining its purpose. There must be
some goal (or goals) to guide the selection of the assets that should be included. After
specifying realistic financial objectives, the next step is determining which assets are
appropriate to meet the goals. After establishing investment goals and identifying assets
that may meet the goals, the investor should determine the resources and sources of
income with which he or she has to work. The investor then can construct a financial
plan designed to fulfill the investment goals within the constraints.

The Specification of Investment Goals

The purpose of investing is to transfer purchasing power from the present to the future.
A portfolio is a store of value designed to meet the investor’s reasons for postponing
the consumption of goods and services from the present to the future. Possible goals
include the following;:

The capacity to meet financial emergencies

The financing of specific future purchases, such as the down payment for a home
The provision for income at retirement

The ability to leave a sizable estate to heirs or to charity

The ability to speculate or receive enjoyment from accumulating and managing wealth

uvnhwnN =

In addition to these specific investment goals, many individuals have general finan-
cial objectives that are related to their age, income, and wealth. Individuals go through
phases, often referred to as a financial life cycle. The cycle has three stages: (1) a period
of accumulation, (2) a period of preservation, and (3) a period of the use or depletion
of the investor’s assets.

During the period of accumulation, the individual generates income but cash out-
flows on housing, transportation, and education often exceed cash inflows, which in-
creases debt. Yet individuals with debt (e.g., a mortgage, car payments, or student loans)
often start the process of accumulating assets, especially by participating in tax-deferred
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pension plans. Such participation, especially if the employee’s contributions are matched
by the employer, may be one of the best investment strategies any individual can follow.

During the period of preservation, income often exceeds expenditures. Individuals
reduce debt (e.g., pay off the mortgages on their homes) and continue to accumulate
assets. The emphasis, however, may change to preservation of existing assets in addition
to the continued accumulation of wealth. Since investors will need a substantial amount
of wealth upon reaching retirement, they must continue to take moderate or prudent
risk to earn a sufficient return to finance their retirement.

During the period when assets are consumed, most individuals will no longer have sal-
ary or wage income. Even though a pension and Social Security replace lost income, many
individuals must draw down their assets to meet expenditures. While the assets that are re-
tained continue to earn a return, the amount of both risk and return are reduced as safety
of principal becomes increasingly important. These individuals, however, continue to need
some growth. A married couple, both age 65, have a combined life expectancy of at least
20 years. Such a long time horizon argues for the inclusion of equities in their portfolio.

An Analysis of the Individual’s Environment
and Financial Resources

Financial planning requires an analysis of the individual’s environment and financial re-
sources. One’s environment includes such factors as age, health, employment, and family.
In addition to environment, the investor should take an accurate account of financial
resources. This may be done by constructing two financial statements. The first one
enumerates what is owned and owed, and the other enumerates cash receipts and dis-
bursements. The former is, of course, a balance sheet, whereas the latter is a cash budget.

Typical entries for a balance sheet are given in Exhibit 4.1, which considers the
individual’s financial position currently and for some time in the future, such as at an-
ticipated retirement or when a child will attend college. For the purposes of financial
planning, individuals should both construct their current financial position and project
what that position may be in the future. The projected balance sheet requires assump-
tions such as (1) the ability to retire debt and accumulate assets and (2) the return that
will be earned by the assets. Although the projections will depend on the assumptions,
they often bring the individual’s financial needs into sharp focus and can help establish
investment strategies.

The balance sheets in Exhibit 4.1 are less detailed than is necessary for financial
planning, but they do illustrate the concept. The mechanics of constructing a balance
sheet are relatively easy. The difficult part is enumerating the assets and placing values
on them. Such valuation is easy for publicly traded securities, such as stocks and bonds.
The difficulty concerns placing value on tangible personal assets such as collectibles
and real estate. Since the purpose of constructing a balance sheet is to determine the
individual’s financial condition, it may be advisable to be conservative in estimating the
value of such assets. If, for example, the individual had to sell antiques to finance living
expenses, it would be better to underestimate than to overestimate the prices for which

o these assets may be sold.
A financial statement .. . . .
enumerating cash After listing what is owned and Whgt is owed, the next step is to construct a C?Sh
receipts and cash budget. A cash budget enumerates receipts and disbursements and may cover a period
disbursements. such as a month or a year. Exhibit 4.2 illustrates the entries needed for the construction

l—_cash budget
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Conir 4.1

A Simplified Balance Sheet for an Individual

Present Future

97

ASSETS

1. Bank deposits
a. Checking accounts

b. Savings accounts

c. Certificates of deposit

Subtotal

2. Liquid financial assets
a. Money market mutual funds

b. Treasury bills

c. Taxrefunds and other payments owed

Subtotal

3. Retirement and savings plans
IRA accounts

. Employee retirement accounts

Employee savings plans

Deferred compensation

Pangoo

Company options

Subtotal

4. Long-term financial assets
Treasury bonds

. Corporate bonds

Municipal bonds

. Corporate stock

PanoTo

Mutual funds

Subtotal

5. Tangible assets
Real estate: home

. Real estate investment properties

Automobiles

. Collectibles

Ponow

Personal tangible property
Subtotal

Total Assets

LIABILITIES

1. Short-term
Credit card balances

&>

. Current portion of car loan

b
c. Current portion of mortgage
d. Other

Subtotal

2. Long-term
a. Balance on car loan

b. Balance on mortgage

c. Other long-term debts

Subtotal

Total Liabilities

SUMMARY
Total assets

Total liabilities

NET Worth (value of estate; assets minus liabilities)
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A Simplified Cash Budget for an Individual

Present Future

CASH RECEIPTS

Salary (after deductions)

Social Security

Pension

Interest

Dividends

Distributions from retirement accounts
Annuities

. Other receipts

Total receipts

PNV A WN

Present Future

CASH DISBURSEMENTS
1. Housing
a. Mortgage payments
. Rent
. Maintenance
. Utilities
. Operating expenses
. Property taxes
. Insurance
ersonal expenses
. Dining
. Personal care
. Automobile
. Clothing
. Recreation
. Hobbies
. Other
3. Medical expenses
1. Insurance
2. Doctors
3. Other
4. Other cash disbursements
a. Gifts
b. Contributions
c. Estimated taxes
d. Other

SUMMARY
Total receipts
Total disbursements
Difference between receipts and disbursements

TQ D O n T

Q@ w0 O N T o
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of a simplified cash budget. It lists the individual’s sources of receipts (e.g., salary, interest
income, and dividends) and the individual’s disbursements (e.g., mortgage payments,
living expenses, and taxes). Like the balance sheet, the cash budget may be constructed
for the present and projected to a specified time in the future.

If the individual’s receipts exceed disbursements, the excess becomes a source of
funds that may be invested to finance future needs. If disbursements exceed receipts,
more funds are spent than are received. This implies that the individual’s outstanding
debts are increasing or assets are being consumed. Constructing the cash budget thus
determines where funds are coming from and where they are going. This information
should help the individual perceive ways to increase receipts and decrease disburse-
ments, thus generating additional funds for investments.

ASSET ALLOCATION

Once the individual has established financial goals and identified resources to invest,
he or she constructs a portfolio to meet those goals. The individual’s funds are allo-
cated to various assets in order to achieve both risk reduction through diversification
and a portfolio designed to reach the financial goals. This process is often referred to
as asset allocation. Asset allocation is the process of determining what proportion of
the portfolio should be invested in various classes of assets; that is, what percentage of the
portfolio should be invested in equities, what proportion should be invested in debt
securities, and what proportion should be held in cash or accounts that may be readily
converted into cash, such as the money market mutual funds covered in Chapter 6.

This process of asset allocation may be further refined to cover the distribution of
the equity component into various sectors. For example, a financial planner may rec-
ommend that a client invest (allocate) 60 percent of the portfolio to equities, 30 percent
to bonds, and 10 percent to cash. The 60 percent to be held in equities could then be
allocated to various sectors of the economy. If, however, the investor favors a specific
sector such as consumer staples or technology, the equity component of the asset al-
location could be tilted in favor of the preferred sectors and less could be invested in
the remaining sectors.

Once the desired asset allocation is determined and the portfolio is constructed,
changes in securities prices will alter the asset allocation. For example, an increase
in stock prices may alter the allocation to 70 percent equities, 23 percent bonds, and
7 percent cash. The original asset allocation of 60/30/10 no longer holds, so the indi-
vidual rebalances the portfolio by selling some of the stocks to invest the proceeds in
bonds and increase cash. A reduction in stock prices would lead to the opposite rebal-
ancing with the investor selling some of the bonds and using the proceeds and cash to
purchase stocks.

The initial asset allocation, however, is not set in stone and maintained indefinitely.
As the investor’s situation changes and as the investor ages, the asset allocation should
change. The birth of a child or the approach of retirement may suggest that the previous
allocation is no longer appropriate and a new asset allocation should be determined. Of
course, the new allocation may require altering the portfolio. This dynamic process of
determining the appropriate asset allocation and then adjusting the portfolio increases
the likelihood that the individual’s financial objectives will be met.
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The importance of asset allocation took on an entirely new dimension with the
publication in 1986 of an article by Brinson, Hood, and Beebower. Essentially, the
authors decomposed the return by a portfolio into three components: (1) investment
policy, (2) market timing, and (3) asset selection.! The decomposition then determined
the portfolio manager’s contribution, since the components could be compared to a
passive benchmark such as the S&P 500 stock index. The results startled the invest-
ment community; 93.6 percent of the observed variation in returns was attributed to
the investment policy and the portfolio’s asset allocation.?

The Brinson, Hood, and Beebower results are consistent with the efficient market
hypothesis which is covered later in this chapter. That hypothesis asserts that on a risk-
adjusted basis, active investment management will not consistently lead to superior
results. While some individual investors may outperform the market during a period
such as a year, superior performance should not be expected over an extended period
of time. Seeking such superior performance may divert attention from the purpose of
investing. That is, investors should determine financial goals and allocate resources to
achieve their financial objectives. However, such an asset allocation is not synonymous
with constructing a portfolio with a fixed allocation that is rarely altered. Financial
goals change, so a portfolio’s asset allocation may also have to change.

As much of this text explains and illustrates, there are many ways to achieve asset
allocation. The existence of mutual funds, index funds, exchange-traded funds, and
stocks and bonds, and the ease with which these assets may be bought and sold, facili-
tate the construction of a portfolio that meets a particular asset allocation. If the values
of particular assets change and the portfolio deviates from the specified allocation, the
funds are easily shifted from one asset to another to restore the desired balance.

A large portion of this text is devoted to those specific assets, since you need to
know their features and characteristics in order to make informed investment deci-
sions. Stocks and bonds differ with regard to risk, potential returns, and valuation.
Even within a type of security such as bonds, there can be considerable variation. A
corporate bond is different from a municipal bond, and a convertible bond differs from
a straight bond that lacks the conversion feature. You need to know and understand
these differences in order to know the asset’s potential impact on the portfolio. When
you understand how individual assets are valued, their potential sources of return, and
the risks associated with each asset, then you may allocate your resources to construct
a portfolio designed to realize specified financial goals.

TAXATION

The remainder of this chapter is devoted to taxation and the efficient market hypothesis.
Taxation occurs at many levels: federal, state, and local. This discussion applies
only to federal taxation and is limited to taxes that affect investment decisions: the

!Gary P.Brinson, L. Randolph Hood, and Gilbert L. Beebower, “Determinants of Portfolio Performance,” Financial Analysts
Journal (July-August 1986): 39-44.

2The methodology and conclusions of the Brinson, Hood, and Beebower study were challenged in William W. Jahnke,
“The Asset Allocation Hoax," Journal of Financial Planning (February 1997): 109-113.
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taxation of capital gains and losses from the sale of securities and the tax shelters
associated with pension and retirement plans. As the subsequent discussion will high-
light, there are important differences between long-term and short-term gains. These
taxes alter your net return on an investment. There are also tax shelters associated
with pension planning that may affect your decision about how to allocate your assets
among various accounts. Knowledge of these tax laws may not make you a better inves-
tor, but it should make you aware of the tax implications of your investment decisions.

Capital Gains and Losses

Many investments are purchased and subsequently sold. If the sale results in a profit,
that profit is considered a capital gain; if the sale results in a loss, that is a capital loss.
If the gain or loss is realized within a year, it is a short-term capital gain or loss. If the
sale occurs after a year from the date of purchase, it is a long-term gain or loss.

Short-term capital gains are taxed at the individual’s marginal tax rate. Thus, if an
investor buys a stock for $10,000 and sells it for $13,000 after nine months, the $3,000
short-term capital gain is taxed as any other source of taxable income. If the stock had
been held for 15 months, the $3,000 long-term capital gain would be taxed at no more
than 15 percent, depending on the individual’s marginal tax rate. Thus, for individuals in
the 33 percent marginal tax bracket, long-term capital gains are taxed at 15 percent. An
individual in the 33 percent tax bracket would pay $990 on a $3,000 short-term capital
gain, while a $3,000 long-term capital gain generates $450 in taxes, a reduction of $540.
(These rates applied as of January 2012 and are subject to changes in the tax laws.)

The investor may use capital losses to offset capital gains. If the investor bought
a second stock for $15,000 and sold it for $12,000, the $3,000 loss would offset
the $3,000 capital gain. This offsetting of capital gains by capital losses applies to
both short- and long-term gains. However, there is a specified order in which losses
offset gains.

Initially short-term losses are used to offset short-term gains, and long-term losses
are used to offset long-term gains. If there is a net short-term loss (i.e., short-term losses
exceed short-term gains), it is used to offset long-term gains. For example, if an investor
has realized net short-term losses of $3,000, that short-term loss may be used to offset
up to $3,000 in long-term capital gains. If net short-term losses are less than long-term
gains, the resulting net capital gain is taxed as long-term.

If there is a net long-term loss (i.e., long-term losses exceed long-term gains), the
loss is used to offset short-term gains. For example, $3,000 in net long-term capital
losses is used to offset up to $3,000 in short-term capital gains. If a married couple files
separate returns, the limitation is $1,500 per return. Filing separately cannot double
the deductible loss to $6,000. If net long-term losses are less than short-term gains, the
resulting net capital gain is taxed as short-term.

If the investor has a net short- or long-term capital loss after subtracting short- or
long-term capital gains, that net capital loss is used to offset income from other sources,
such as dividends or interest. However, only $3,000 in capital losses may be used in a
given year to offset income from other sources. If the loss is larger (e.g., $5,000), only
$3,000 may be used in the current year. The remainder ($2,000) is carried forward
to offset capital gains or income received in future years. Under this system of carry-
forward, a current capital loss of $10,000 offsets only $3,000 in current income and the
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remaining $7,000 is carried forward to offset capital gains and income in subsequent
years. If there are no capital gains in the second year, only $3,000 of the remaining loss
offsets income in the second year and the balance ($4,000) is carried forward to the
third year. In the case of a large capital loss, this $3,000 limitation may be an incentive
for the investor to take gains in the current year rather than carry forward the loss.
Even if capital gains are taxed at the same rate as ordinary income, they are still
illustrative of a tax shelter. The taxes on capital gains may be deferred indefinitely, be-
cause investment profits are taxed only after they have been realized. Many profits on

[paper profits security positions are only paper profits, because some investors do not sell the securi-
Price appreciation ties and realize the gains. The tax laws encourage such retention of securities by taxing
that has not been the gains only when they are realized.
realized.

Capital gains taxes can be avoided entirely if the individual holds the securities
until he or she dies. The value of securities is taxed as part of the deceased’s estate. The
securities are then transferred through the deceased’s will to other individuals, such as
children or grandchildren, and the cost basis becomes the security’s value as of the date
of death. For example, suppose an individual owns shares of IBM that were purchased
in the 1980s. The current value of the shares is probably many times their cost. If the
investor were to sell these shares, he or she would incur a large capital gain. However, if
the shares are held until the investor dies, their new cost basis becomes the current value
of the shares, and the capital gains tax on the appreciation is avoided.

The Wash Sale

Suppose an investor had purchased Merck for $50 a share and it is currently selling for
$30. The investor has a paper loss. Can the investor sell a stock for the loss and imme-
diately repurchase it? The answer is yes, but the investor cannot take a tax loss on the
sale. The sale of a stock for a loss and an immediate repurchase is a “wash sale,” and the
loss is not allowed for tax purposes. While the federal tax code does not prohibit
the investor from repurchasing the stock, the laws disallow the loss if the taxpayer buys
the stock within 30 days prior to or 30 days after the date of the sale.

What other options are available? First, the investor could sell the stock and repur-
chase it after the 30 days have lapsed. Of course, the stock’s price could rise during the
30 days, in which case the individual forgoes the potential gain. Second, the investor
could buy an additional 100 shares of Merck, hold the 200 shares for the required
30 days, and then sell the initial 100 shares. The risk associated with this strategy is
a continued price decline, in which case the investor would sustain a loss on both the
original shares and the second purchase. Third, the investor could buy a stock in a
similar company (e.g., sell Merck and purchase Johnson & Johnson). This strategy’s
risk is that Merck and Johnson & Johnson may not be perfect substitutes for each
other; Merck stock could rise while Johnson & Johnson stock declines.

The wash sale rule applies not only to sales of stock but also to other financial assets,
such as bonds and shares in mutual funds. The basic principle is that the individual
cannot purchase “substantially identical” securities within the 30 days before or after
the sale. Selling Merck and immediately repurchasing it is obviously a trade in sub-
stantially identical securities. Selling Merck and immediately repurchasing Johnson &
Johnson is obviously not a substantially identical security trade. However, selling
AT&T 6 percent bonds due in 2025 and repurchasing AT&T 5.8 percent bonds due in
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2024 is ambiguous. The bonds are so similar that they may be considered “substantially
identical.” If the 5.8 percent bonds had been issued by Verizon, or were even issued by
AT&T but due in 20335, then the securities would not be substantially identical.

An investor in mutual funds may encounter a problem if the dividend distri-
butions are reinvested. If an investor sells part of his or her holdings for a loss on
December 10 and the mutual fund pays a dividend that is reinvested (used to purchase
additional shares) on December 20, then 30 days have not elapsed. This is a wash
sale and the tax loss will be disallowed. This scenario will be avoided if individuals
accumulate but do not sell the shares. For individuals, such as retirees, who reinvest
dividend payments while systematically withdrawing cash from the mutual fund, the
possibility exists that the wash sale rule will disallow the tax benefits of selling the
shares for a loss.

The Specified Lot Method for Identifying Shares Sold or Redeemed

As was previously explained, when shares are sold, gains are subject to capital gains
taxation. When an investor sells only part of the holdings, which shares are sold and
which are retained? The general rule is first-in, first-out. Since share values may rise
over time, first-in, first-out often generates more taxes. This potential difference in taxes
is illustrated in a simple example in which the investor makes the following three pur-
chases of 100 shares:

Cost Basis Holding Period
100 shares $1,000 4 years
100 shares $2,000 3 years
100 shares $3,000 2 years

The cost basis rises with the more recent purchases.

The current price of a share is $40 and the investor sells 100 shares for $4,000.
Under first-in, first-out, the shares bought four years ago were sold; the capital gain is
$3,000. Obviously the tax will be larger than if the last shares were sold and the capital
gain is only $1,000. Can the investor sell the shares acquired more recently and retain
the first shares? If the investor can sell the last shares instead of the first shares, the
capital gains tax owed is obviously less. (If the last shares were held for less than a year
and are subject to short-term capital gains tax rates—that is, the investor’s marginal
income tax rate—it may be more advantageous to use first-in, first-out. Depending on
the amount of the gain, the long-term capital gains tax may be lower.)

The answer to the question is yes. The investor does not have to use first-in, first-
out. The investor may use the “specified lot,” which identifies the particular shares that
were sold. The IRS, however, will not accept the investor’s claim that the last shares
were sold. The investor must notify the broker, before settlement, which shares were
sold and receive written confirmation. Without confirmation the first-in, first-out rule
applies. Investors in mutual funds have an additional option. They can average the cost
of the fund’s shares and use the average cost for the cost basis. Averaging to determine
the cost basis is not available for individuals who invest in stock, who must use first-in,
first-out or the specified lot method.
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PENSION PLANS

One tax shelter that also eases the financial burden of retirement is the pension plan.
The company specifies the worker’s annual pension, such as 75 percent of the last year’s
salary, provided that the employee had been with the company for 25 years. If the em-
ployee had worked for the company 20 years, the annual pension would be 50 percent
of the last year’s salary. Since the company determines the amount and the conditions,
such pensions are referred to as defined benefit.

Defined benefit pension plans have some obvious advantages to both the employer
and the employee. To maximize the benefit, individuals need to remain with the com-
pany, which reduces employee turnover. Defined benefit plans require no contributions
by the employee. Of course, these individuals can save and accumulate additional as-
sets, but they do not have to contribute to the employer’s pension plan.

Defined benefit plans, however, have major disadvantages. Remaining with the
company to receive the maximum benefit reduces the worker’s ability to change jobs.
This is a major disadvantage in today’s work environment, since individuals change
jobs with some degree of frequency. Defined benefit plans also require firms to set aside
the money to “fund” the pension. Not all firms have done this. They have “unfunded”
pension liabilities, implying that the promised pension may not be paid. In addition,
some firms do fail and have few, if any, assets to cover the promised pensions.

The alternative corporate pension is the 401 (k), which is a defined contribution
plan. These plans permit the employee to contribute a portion of earned income, up to
a specified limit, to a savings plan. In many cases, the company will match a percent-
age of the contribution. The employee’s contribution is deducted from earnings before
determining taxable income, which reduces the individual’s federal taxes. The funds are
taxed when the individual withdraws the money; this deferral of income taxes means
that 401(k) plans illustrate a tax shelter. The contributed funds may be invested in
one or several alternatives offered by the company, such as a stock fund, bond fund,
or money market fund. The employee can choose how to distribute the contribution
among the choices, and the plans permit the employee to shift funds among the alterna-
tives at periodic intervals.

Nonprofit organizations, such as hospitals, religious organizations, public and pri-
vate schools, and foundations may also offer similar salary reduction plans, referred to
as 403(b) plans. They work essentially in the same way as 401(k) plans. In both cases,
the employee’s income is reduced by the contribution so that federal income tax is de-
ferred until the funds are withdrawn. The contributions are invested, and the tax on the
investment earnings and gains is also deferred until the funds are withdrawn.

Individual Retirement Plans (IRAs)

One criticism of employer-sponsored pension plans was that they were not available to
all workers. However, Congress passed legislation that enables all employees as well as
the self-employed to establish their own pension plans; thus, the tax shelter that was
An individual previously provided only through employer-sponsored pension plans is now available
retirement plan thatis  t© all workers. An employee who is not covered by a pension plan may set up an
available to workers. individual retirement account (IRA). In 1981 Congress passed additional legislation that

l_individual retirement
account (IRA)
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extended IRAs to all employees, even if they are already participating in an employer-
sponsored pension plan.

As of January 2012, an individual worker may open an account with a financial
institution, such as a commercial bank, savings and loan association (S&L), brokerage
firm, or mutual fund company, and may deposit up to $5,000 per year. The funds must
be earned, which means that any employee who earns $5,000 or more may place as
much as $5,000 in an IRA account. However, if the individual’s source of income is
dividends or interest, these funds cannot be placed in an IRA.

The amount invested in the IRA is deducted from the individual’s taxable income.
Income earned by the funds in the account is also not taxed. All taxes are deferred until
the funds are withdrawn from the IRA, and then they are taxed as ordinary income.
If the individual prematurely withdraws the funds (before age 59%), the money is taxed
as ordinary income and a penalty tax is added.

IRA accounts soon became one of the most popular tax shelters, but Congress
placed important restrictions on the deductibility of the IRA contribution. For workers
covered by a pension plan, full deductibility is applicable only for couples filing a joint
return with adjusted gross income (in 2012) of less than $92,000. (For single workers
covered by a pension plan the limit is $58,000.) Note that adjusted gross income is
used and not earned income. If an individual earns a modest salary but has significant
amounts of interest or dividend income, this additional income counts when determin-
ing the deductibility of IRA contributions. Once the cutoff level of income is reached,
the deductibility of the contribution is reduced.

It is important to emphasize that the complete loss of deductibility of the IRA con-
tribution applies only to workers filing a joint return who earn more than $112,000
($68,000 filing a single return). For the majority of workers, the deductibility of the IRA
contribution still applies. And the deductibility still applies to any individual, no matter
what the level of income, who is not covered by an employer-sponsored pension plan.

Initially, the deductible IRA required the individual to be working in order to set
up the account. For married couples, this meant that both had to be working for both
to take advantage of a tax-deductible IRA. Under current tax laws, both spouses may
have a tax-deductible IRA provided that at least one of them has earned income equal
to the retirement contributions. A question now arises: In whose account, the husband’s
or the wife’s, should the funds be placed? From a tax perspective, the answer is whoever
is younger. Since withdrawals do not have to start until the individual is 70%2, the funds
may remain in the account for a longer period of time, continuing to compound tax-
deferred. In addition, the wife may have a greater need for the funds during her old age,
since the probability is higher that she will be the surviving spouse. Of course, once the
funds are in the wife’s name, she is the owner and controls the account.

Although an individual worker’s ability to establish an IRA is constrained by the avail-
ability of funds, the earlier the account is started, the better. Since many young workers often
have other priorities for which they are saving (e.g., a down payment on a house) and are
not contemplating retirement, they may delay opening an IRA. This is unfortunate, because
the final amount in the account is greatly enhanced if the deposits are made at an early age.

This difference in the terminal value is illustrated by the following examples. An
individual deposits $1,000 in an IRA starting at age 25 and continues the contribution
for 40 years (i.e., until age 65). If the funds earn 8 percent annually, the account grows
to $259,050. If the same individual started the account at age 45 and contributed

Copyright 2013 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



106 PART ONE  The Investment Process and Financial Concepts

$2,000 annually until age 65, the account would have $91,524. Even though total
contributions in both cases are $40,000, the final amounts are considerably different.
When the funds are deposited earlier, they earn more interest, which produces the larger
terminal value. Thus it is to the individual’s benefit to start IRA contributions as soon
as possible, even if the amount of the contributions is modest.

Keogh Accounts

[Keogh account Self-employed persons may establish a pension plan called a Keogh account or HR-10
(HR-10 plan) plan. The account is named after the congressman who sponsored the enabling leg-
Aretirement planthat  jslation. A Keogh is similar to an IRA or a company-sponsored pension plan. The
is available to self- individual places funds in the account and deducts the amount from taxable income.
employed individuals. The funds placed in the account earn a return that (like the initial contributions)

will not be taxed until the funds are withdrawn. As in the case of the IRA, there is a
penalty for premature withdrawals before age 59%2, and withdrawals must start after
reaching age 70%.

The determination of the amount an individual may contribute to a Keogh account
is somewhat confusing. The individual may contribute up to 25 percent of net earned
income, but the calculation of net earned income subtracts the pension contribution as
a business expense. The effect is that the individual can contribute 20 percent of income
before the contribution. Consider a self-employed individual who earns $100,000 be-
fore the pension contribution. If that individual contributes $20,000 (i.e., 20 percent of
$100,000), he or she has contributed 25 percent of income after deducting the pension
contribution:

Net income after contribution: $100,000 — $20,000 = $80,000.
Contribution as percent of net earned income: $20,000/$80,000 = 25%.

It is probably easier to determine one’s maximum possible contribution by taking
20 percent of income before the contribution than by determining 25 percent of net
earned income.?

A self-employed person may open an IRA in addition to a Keogh account. The
contribution to the IRA, however, may not be deductible from taxable income if the
individual’s income exceeds the limits discussed above. If the self-employed person has
funds to finance only one account, it is probably more advantageous to have the Keogh
account because the amount that may be contributed (and sheltered from current
income taxes) is larger.

If a self-employed person does open a Keogh plan, it must also apply to other
people employed by this individual. There are some exceptions, such as new and young
employees; however, if a self-employed individual establishes a Keogh account for him-
self or herself, other regular employees cannot be excluded. By establishing the account,
the self-employed individual takes on fiduciary responsibilities for the management of
Keogh accounts for his or her employees.

income X 0.25
14025

$100,000 X 025  $25,000
14025 125

3The formula for determining the maximum contribution is

If the individual's income is $100,000, the maximum contribution is = $20,000.
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This individual can avoid these responsibilities by establishing a Simplified Employee
Pension (SEP) plan. SEPs were designed by Congress to encourage small employers
to establish pension plans for their employees while avoiding the complexities of the
pension laws. In a SEP plan, employers make IRA contributions on behalf of employees
and thus avoid the administrative costs associated with developing their own pension
plans. The limitations on contributions to regular IRA accounts do not apply to SEP
plans. In addition to employee contributions, the tax law permits employers to use
salary reductions to make contributions to their SEP, so the SEP-IRA can also serve as
a 401(k) plan.

Nondeductible IRAs—The Roth IRA

In 1997, enabling legislation created the Roth IRA, named after its sponsor, Senator
Roth from Delaware. Like the deductible IRA, the Roth IRA is designed to encourage
saving for retirement and is an illustration of a tax shelter. However, unlike the tradi-
tional IRA in which the contributions are deducted up front, the Roth IRA’s advantage
occurs when the funds are withdrawn. While the contributions are not tax deductible,
the withdrawals are not subject to income tax. As was explained earlier, withdrawals
from a deductible IRA are subject to income taxation.

Like the deductible IRA, the Roth IRA is subject to limitations concerning the
amount of the contribution. For 2010 the limitation is $5,000 annually for an indi-
vidual’s account. Contributions may be made as long as adjusted gross income is less
than $167,000 ($105,000 if single). For adjusted gross income in excess of these levels,
the contributions are phased out.

You can have both types of IRAs but cannot contribute $5,000 to each. You
could invest $2,500 in each account for a total of $5,000, but that strategy avoids
the important question: Which is better; the deductible or the nondeductible IRA?
The deductible provides an immediate tax break but you pay taxes later. The non-
deductible requires that you pay the tax now and receive the tax break later. Which
is better depends on your current tax bracket and your anticipated tax bracket,
and as is illustrated in Appendix 4, there may be no difference between the two
alternatives.

Tax-Deferred Annuities

In addition to tax-deferred pension plans, an individual may acquire a tax-deferred
annuity, which is a contract for a series of payments in the future whose earnings are
not subject to current income taxation. Tax-deferred annuities are sold by life insurance
companies, and they work like life insurance in reverse. Instead of periodically paying
for the insurance, the individual who owns the annuity receives regular payments from
the insurance company. A tax-deferred annuity has two components: a period in which
funds accumulate and a period in which payments are made by the insurance company
to the owner of the annuity.

The investor buys the annuity by making a payment to the insurance company
(e.g., a lump-sum distribution from a pension plan may be used to buy an annuity).
The insurance company then invests the funds and contractually agrees to a repayment
schedule, which can start immediately or at some other time specified in the contract.
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While the funds are left with the insurance company, they earn a return for the annu-
ity’s owner. The individual’s personal income tax obligation on these funds is deferred
until the earnings are actually paid out by the insurance company. Since the tax on the
earnings is deferred, it is possible that the amount of tax actually paid will be less than
would have been the case if the earnings were taxed as accumulated.

Many individuals use annuities to accumulate funds for retirement. If after reach-
ing retirement their income has fallen, their tax bracket may be reduced. In this case,
the withdrawals from the annuity will be taxed at a lower rate. Of course, it is possible
that if the individual has saved sufficiently through pension plans, IRA accounts, Keogh
accounts, and personal savings, the tax bracket could be higher instead of lower when
funds are withdrawn from any of the tax-sheltered accounts (including the tax-deferred
annuity). But even if a higher tax rate were to apply in the future, the individual still
would have had the advantage of tax-free accumulation during the period when the tax
obligation was deferred.

THE EFFICIENT MARKET HYPOTHESIS

The first sections of this chapter have provided a basic introduction to financial plan-
ning, asset allocation, and taxation that affects investment decisions. Initially you de-
termine your financial goals and analyze your financial position. Then you allocate
your resources to construct a portfolio designed to meet your financial objectives. Your
understanding of taxation should help you allocate your resources to better manage
your tax obligations. All of your investment decisions, however, are made in financial
markets that are competitive. You need to be aware of that competitiveness and one of
its important implications: Financial markets are very efficient.

Perhaps it is conceit that makes some individuals think they can beat the market.
The important consideration from a financial planning perspective, however, is not
beating the market but earning a return that is commensurate with the risk you bear. If
you bear more risk, you should earn a higher return, but that does not necessarily mean
you beat the market on a risk-adjusted basis.

The distinction between “beating the market” and “beating the market on a risk-
adjusted basis” is important. The popular press often compares returns to the return
on the market and announces that X outperformed (or underperformed) the market.
Frequently, comparisons are on an absolute basis and not on a risk-adjusted basis.
Of course, if a particular portfolio manager pursues a risky strategy, that individual
should earn a higher return (i.e., beat the market on an absolute basis). Conversely, if
an individual manages a conservative, low-risk portfolio, that individual should earn
a lower return. Failure to consider risk is, in effect, omitting one of the most impor-
tant considerations in investing and portfolio construction. To beat the market, the

|—efficient market
hypothesis (EMH)
A theory that stock
prices correctly

measure the firm's portfolio manager or individual investor must do better than the return that would
future earnings and be expected given the amount of risk the investor bears. This implies that the inves-
dividends and that tor could earn a lower return than the market but still outperform the market after

investors should not diusti :
. adjusting for risk.
consistently outper-

form the market on a The last section of this chapter is devoted to the efficient market hypothesis (EMH),
risk-adjusted basis. which suggests that investors cannot expect to outperform the market consistently on
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a risk-adjusted basis. Notice that the hypothesis does not say an individual will not
outperform the market, since obviously some investors may do exceptionally well for a
period of time. Being an occasional winner is not what is important.

The efficient market hypothesis is based on several assumptions, including that
(1) there are a large number of competing participants in the securities markets,
(2) information is readily available and virtually costless to obtain, and (3) transaction
costs are small. The first two conditions seem obvious. Brokerage firms, insurance com-
panies, investment and asset management firms, and many individuals spend countless
hours analyzing financial statements seeking to determine the value of a company. The
amount of information available on investments is nothing short of staggering, and the
cost of obtaining much of the information used in security analysis is often trivial.

The third condition may not hold for individual investors, who pay commissions to
brokerage firms for executing orders. The condition does apply to financial institutions,
such as trust departments and mutual funds. These institutions pay only a few cents per
share and this insignificant cost does not affect their investment decisions. Today, as a
result of electronic trading, even the individual investor may now be able to buy and
sell stock at a cost that is comparable to financial institutions. However, investors who
continue to use traditional full-service brokers pay substantial commissions to trade
stocks, and these commissions do affect the investment’s return.

Because securities markets are highly competitive, information is readily available,
and transactions may be executed with minimal transaction costs, the efficient market
hypothesis argues that a security’s price adjusts rapidly to new information and must
reflect all known information concerning the firm. Since securities prices fully incorpo-
rate known information and prices change rapidly, day-to-day price changes will follow
in a random walk over time. A random walk essentially means that price changes are
unpredictable and patterns formed are accidental. If prices do follow a random walk,
trading rules are useless, and various techniques, such as charting moving averages can-
not lead to superior security selection. (These techniques are discussed in Chapter 12.)

The conventional choice of the term random walk to describe the pattern of changes
in securities prices is perhaps unfortunate for two reasons. First, it is reasonable to ex-
pect that over a period of time, stock prices will rise. Unless the return is entirely the
result of dividends, stock prices must rise to generate a positive return. In addition,
stock prices will tend to rise over time as firms and the economy grow.

Second, the phrase random walk is often misinterpreted as meaning that securities
prices are randomly determined, an interpretation that is completely backwards. It is
changes in securities prices that are random. Securities prices themselves are rationally
and efficiently determined by such fundamental considerations as earnings, interest
rates, dividend policy, and the economic environment. Changes in these variables are
quickly reflected in a security’s price. All known information is embodied in the cur-
rent price, and only new information will alter that price. New information has to
be unpredictable; if it were predictable, the information would be known and stock
prices would have already adjusted for that information. Hence, new information
must be random, and a security’s price should change randomly in response to that
information. If changes in securities prices were not random and could be predicted,
then some investors could consistently outperform the market (i.e., earn a return in
excess of the expected return given the amount of risk) and securities markets would
not be efficient.
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The Speed of Price Adjustments

For securities markets to be efficient, prices must adjust rapidly. The efficient market
hypothesis asserts that the market prices adjust extremely rapidly as new information is
disseminated. In a world of advanced communication, information is rapidly dispersed
in the investment community. The market then adjusts a security’s price in accordance
with the impact of the news on the firm’s future earnings and dividends. By the time
that the individual investor has learned the information, the security’s price probably
will have already changed. Thus, the investor will not be able to profit from acting on
the information.

This adjustment process is illustrated in Figure 4.1, which plots the price of Google
(GOOG) near the end of January 2006. The stock was trading around $433 when it
announced that per-share earnings had increased from $0.71 to $1.22. While such a
large increase should be bullish, it was less than analysts’ forecasts. The stock opened
the next day at $389, a 10 percent decline from the previous day’s close. Such price
behavior is exactly what the efficient market hypothesis suggests. Prices adjust rapidly
to new information. Once the announcement is made, securities dealers immediately
alter bid and ask prices to adjust for the new information. By the time a typical investor
knows the new information, it is too late to react.

If the market were not efficient and prices did not adjust rapidly, some investors
would be able to adjust their holdings and take advantage of differences in investors’
knowledge. Consider the broken line in Figure 4.1. If some investors knew that the
earnings increase would be less than the forecasts but others did not know, the former
could sell their holdings to those who were not informed. The price then might fall over
a period of time as the knowledgeable sellers accepted progressively lower prices in
order to unload their stock. Of course, if a sufficient number of investors had learned
quickly, the price decline would be rapid as these investors adjusted their valuations
of the stock in accordance with the new information. That is exactly what happened,
because a sufficient number of investors were rapidly informed and the efficient market
quickly adjusted the stock’s price.

If an investor were able to anticipate the earnings before they were announced, that
individual could avoid the price decline. Obviously, some investors did sell their shares
just before the announcement, but it is also evident that some individuals bought those
shares. Certainly one reason for learning the material and performing the various types
of analysis throughout this text is to increase one’s ability to anticipate events before
they occur. However, the investor should realize that evidence supports the efficient
market hypothesis and strongly suggests few investors will, over a period of time, out-
perform the market consistently.

Forms of the Efficient Market Hypothesis

The previous discussion of the efficient market hypothesis suggested that financial
markets are efficient. The competition among investors, the rapid dissemination of in-
formation, and the swiftness with which securities prices adjust to this information
produce efficient financial markets in which an individual cannot expect to consistently
outperform the market. Instead, the investor can expect to earn a return that is consis-
tent with the amount of risk he or she bears.
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Although you may know that financial markets are efficient, you may not know how
efficient. The degree of efficiency is important, because it determines the value the indi-
vidual investor places on various types of analysis to select securities. If financial markets
are inefficient, then many techniques may aid in selecting securities, and these techniques
will lead to superior results. However, as markets become more efficient and various tools
of analysis become well known, their usefulness for security selection is reduced, since they
will no longer produce superior results (i.e., beat the market on a risk-adjusted basis).
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You may believe that the financial markets are weakly efficient, semistrongly
efficient, or strongly efficient. The weak form of the efficient market hypothesis
suggests that the fundamental analysis discussed in Chapters 8 and 9 may produce
superior investment results but that the technical analysis discussed in Chapter 12 will
not. Thus, studying past price behavior and other technical indicators of the market
will not produce superior investment results. For example, if a stock’s price rises, the
next change cannot be forecasted by studying previous price behavior. According to
the weak form of the efficient market hypothesis, technical indicators do not produce
returns on securities that are in excess of the return consistent with the amount of risk
borne by the investor.

The semistrong form of the efficient market hypothesis asserts that the current
price of a stock reflects the public’s known information concerning the company.
This knowledge includes both the firm’s past history and the information learned
through studying a firm’s financial statements, its industry, and the general economic
environment. Analysis of this material cannot be expected to produce superior in-
vestment results. Notice that the hypothesis does not state that the analysis cannot
produce superior results. It just asserts that superior results should not be expected.
However, there is the implication that even if the analysis of information produces
superior results in some cases, it will not produce superior results over many invest-
ment decisions.

This conclusion should not be surprising to anyone who thinks about the invest-
ment process. Many investors and analysts study the same information. Their thought
processes and training are similar, and they are in competition with one another. Cer-
tainly, if one perceives a fundamental change in a particular firm, this information will
be readily transferred to other investors, and the price of the security will change. The
competition among the potential buyers and the potential sellers will result in the secu-
rity’s price reflecting the firm’s intrinsic worth.

As may be expected, the investment community is not particularly elated with this
conclusion. It implies that the fundamental analysis considered in Chapters 8 and 9
will not produce superior investment results. Thus, neither technical nor fundamental
analysis will generate consistently superior investment performance. Of course, if the
individual analyst is able to perceive fundamental changes before other analysts do,
that individual can outperform the market as a whole. However, few, if any, individu-
als should be able to consistently perceive such changes. Thus, there is little reason to
expect investors to achieve consistently superior investment results.

There is, however, one major exception to this general conclusion of the semistrong
form of the efficient market hypothesis. If the investor has access to inside information,
that individual may consistently achieve superior results. In effect, this individual has
information that is not known by the general investing public. Such privileged informa-
tion as dividend cuts or increments, new discoveries, or potential takeovers may have a
significant impact on the value of the firm and its securities. If the investor has advance
knowledge of such events and has the time to act, he or she should be able to achieve
superior investment returns.

Of course, most investors do not have access to inside information or at least do
not have access to information concerning a number of firms. An individual may have
access to privileged information concerning a firm for which he or she works. But as
was previously pointed out, the use of such information for personal gain is illegal.
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To achieve continuously superior results, the individual would have to have a continuous
supply of correct inside information and use it illegally. Probably few, if any, investors
have this continuous supply, which may explain why both fundamentalists and technical
analysts watch sales and purchases by insiders as a means to glean a clue as to the true
future potential of the firm as seen by its management.

The strong form of the efficient market hypothesis asserts that the current price
of a stock reflects all known (i.e., public) information and all privileged or inside
information concerning the firm. Thus, even access to inside information cannot be
expected to result in superior investment performance. Once again, this does not
mean that an individual who acts on inside information cannot achieve superior re-
sults. It means that these results cannot be expected and that success in one case will
tend to be offset by failure in other cases, so over time the investor will not achieve
superior results.

This conclusion rests on a very important assumption: Inside information cannot
be kept inside! Too many people know about the activities of a firm. This information
is discerned by a sufficient number of investors, and the prices of the firm’s securities
adjust for the informational content of this inside knowledge. Notice that the conclu-
sion that the price of the stock still reflects its intrinsic value does not require that all
investors know this additional information. All that is necessary is for a sufficient num-
ber to know. Furthermore, the knowledge need not be acquired illegally. It is virtually
impossible to keep some information secret, and there is a continual flow of rumors
concerning a firm’s activities. Denial by the firm is not sufficient to stop this spread of
rumors, and when some are later confirmed, it only increases the credibility of future
rumors as a possible means to gain inside information.

Although considerable empirical work has been designed to verify the forms
of the efficient market hypothesis, these tests generally support only the weak and
semistrong forms. The use of privileged information may result in superior investment
performance, but the use of publicly known information cannot be expected to produce
superior investments. Thus, neither technical nor fundamental analysis may be of help
to the individual investor, because the current price of a stock fully incorporates this
information.

Empirical Evidence for the Efficient Market
Hypothesis: The Anomalies

While it is generally believed that securities markets are efficient, the question as to
how efficient markets are remains to be answered. This raises a second question:
If the financial markets are not completely efficient, what are the exceptions? This
question has led to the identification of exceptions to market efficiency, referred to
as anomalies. A market anomaly is a situation or strategy that cannot be explained
away but would not be expected to happen if the efficient market hypothesis were
true. For example, if buying shares in companies that announced a dividend increase
led to excess returns, such a strategy would imply that securities markets are not
completely efficient.

Most empirical testing of various types of technical indicators supports the weak
form of the efficient market hypothesis, and the techniques explained in Chapter 12
do not lead to superior investment results. The evidence suggests that successive price
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changes are random and that the correlation between stock prices from one period to
the next period is virtually nil. Thus, past price behavior provides little useful informa-
tion for predicting future stock prices.

At the other extreme, the strong form of the efficient market hypothesis asserts
that even access to inside information will not lead to excess returns. Initial empirical
evidence does not support the strong form and suggests that insiders may be able to
trade profitably in their own stocks. More recent evidence confirms these initial results
that insider trading anticipates changes in stock prices. Insider purchases rise before an
increase in the stock’s price and insider sales precede decreases in the stock’s price. Such
evidence suggests that financial markets are not completely efficient.

By far the most research and the most interest lie with the semistrong form of the
efficient market hypothesis. Studies of strategies that use publicly available informa-
tion, such as the data found in a firm’s financial statements, have generally concluded
that this information does not produce superior results. Prices change very rapidly
once information becomes public, and thus the security’s price embodies all known
information. If an investor could anticipate the new information and act before the
information became public, that individual might be able to outperform the market,
but once the information becomes public, it rarely can be used to generate superior
investment results.

While the evidence generally supports the semistrong form of the efficient market
hypothesis, there are exceptions. Two of the most important anomalies are the P/E
effect and the small-firm effect. The P/E effect suggests that portfolios consisting of
stocks with low price/earnings ratios have a higher average return than portfolios with
higher P/E ratios. (P/E ratios are covered in more detail in Chapter 9.) The small-firm
effect (or small cap for small capitalization) suggests that returns diminish as the size
of the firm rises. Size is generally measured by the market value of its stock. If all
common stocks on the New York Stock Exchange are divided into five groups, the
smallest quintile (the smallest 20 percent of the total firms) has tended to earn a return
that exceeds the return on investments in the stocks that compose the largest quintile,
even after adjusting for risk.

Subsequent studies have found that the small-firm effect occurs primarily in
January, especially the first five trading days. This anomaly is referred to as the January
effect. However, there is no negative mirror-image December effect (i.e., small stocks do
not consistently underperform the market in December) that would be consistent with
December selling and January buying. The January effect is often explained by the fact
that investors buy stocks in January after selling for tax reasons in December. And there
is some evidence that within a size class those stocks whose prices declined the most in
the preceding year tend to rebound the most during January.

The neglected-firm effect suggests that small firms that are neglected by large fi-
nancial institutions (e.g., mutual funds, insurance companies, trust departments, and
pension plans) tend to generate higher returns than those firms covered by financial
institutions. By dividing firms into the categories of highly researched stocks, mod-
erately researched stocks, and neglected stocks (based on the number of institutions
holding the stock), researchers have found that the last group outperformed the more
well-researched firms. This anomaly is probably another variation of the small-firm
effect, and both the neglected-firm effect and the small-firm effect suggest that the
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market gets less efficient as firms get smaller. Because large financial institutions may
exclude these firms from consideration, their lack of participation reduces the market’s
efficiency.

Besides the January effect, there is also a day-of-the-week effect. Presumably,
there is no reason to anticipate that day-to-day returns should differ except over the
weekend, when the return should exceed the return earned from one weekday to
the next. However, research has suggested that the weekend generates not a higher
return but a lower return. If this anomaly is true, it implies that investors anticipat-
ing the purchase of stock should not buy on Friday but wait until Monday. Investors
anticipating the sale of stock should reverse the procedure. If this anomaly does exist,
it should be erased by investors selling short on Friday and covering their positions
on Monday (i.e., an act of arbitrage should erase the anomaly). The existence of the
anomaly is generally resolved by asserting that the excess return is too small to cover
transaction costs.

The overreaction effect is the tendency of securities prices to overreact to new in-
formation and is also inconsistent with efficient markets. There are many illustrations
of securities prices experiencing large changes in response to new information. Evidence
does support this anomaly that the market does overreact, but the overreaction appears
to be asymmetric. Investors overreact to bad news but not to good news.

There also appears to be evidence that a security’s price may drift in a particular
direction over a period of time (a drift anomaly), especially after a surprise announce-
ment of some magnitude. Bad news is interpreted by the market to be prolonged and
stocks continue to decline even if the firm’s fundamentals subsequently change. The
converse would also be true: The market assumes good news will continue indefi-
nitely. The former situation creates a buying opportunity, while the latter creates a
selling opportunity. Presumably, in efficient markets, the change would occur imme-
diately, since the new price embodies the new information. (The overreaction and the
drift anomalies appear to be at odds, but that interpretation need not be correct. The
subsequent rebound may occur soon following the initial price change after which
the price drift resumes.)

While evidence does support the efficient market hypothesis, the preceding discus-
sion indicates that there appear to be exceptions. Perhaps the observed exceptions are
the result of flaws in the research methodology. Furthermore, any evidence supporting a
particular inefficiency cannot be used to support other possible inefficiencies; it applies
only to the specific anomaly under study.

Before you rush out to take advantage of these alleged inefficiencies, you should re-
member several sobering considerations. First, the empirical results are only consistent
with inefficiencies; they do not prove their existence. Second, for you to take advantage
of the inefficiency, it must be ongoing. Once an inefficiency is discovered and investors
seek to take advantage of it, the inefficiency may disappear. Third, transaction costs
are important, and you must pay the transaction costs associated with the strategy. If
a substantial amount of trading is required, any excess return may be consumed by
transaction costs. Fourth, you still must select individual issues. Even if small firms
outperform the market in the first week of January, you cannot purchase all of them.
There is no assurance that the selected stocks will be those that outperform the market
in that particular year.
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Implications of the Efficient Market Hypothesis

Ultimately, you must decide for yourself the market’s degree of efficiency and whether
the anomalies are grounds for particular strategies. Any investor who has a proclivity
toward active investment management may see the anomalies as an opportunity. Those
investors who prefer more passive investment management may see them as nothing
more than interesting curiosities.*

Whether you follow a passive strategy or one that is designed to take advantage of
an anomaly, you need to understand the efficient market hypothesis. First, an efficient
market implies that investors and financial analysts are using known information to
value correctly what a security is worth. You may not be able to use public information
to achieve superior investment results because the investment community is already
using and acting on that information. If the investment community did not use this
information and properly apply it to security valuation, the individual could achieve
superior investment results. It is the very fact that investors as a whole are competent
and are trying to beat each other that helps to produce efficient financial markets.

Second, while securities markets are efficient, such efficiency may not apply to other
markets. For example, the investor may buy and sell nonfinancial assets in an inefficient
market. This means that the current prices of these assets need not reflect their intrinsic
value—that is, the price may not reflect the asset’s potential flow of future income or
price appreciation. If the markets for assets other than financial assets are dispersed and
all transactions are, in effect, over-the-counter, the dissemination of information and
prices is limited. This tends to reduce the efficiency of markets and to result in prices that
can be too high or too low. While such a situation may offer excellent opportunities for
the astute and the knowledgeable, it can also spell disaster for the novice.

The third and perhaps most important implication of the efficient market hypothe-
sis applies to an individual’s portfolio. The efficient market hypothesis seems to suggest
that the individual investor could randomly select a diversified portfolio of securities
and earn a return consistent with the market as a whole. Furthermore, once the portfolio
has been selected, there is no need to change it. The strategy, then, is to buy and hold.
Such a policy offers the additional advantage of minimizing commissions.

The problem with this naive policy is that it fails to consider the reasons an investor
saves and acquires securities and other assets. The goals behind the portfolio are disre-
garded, and different goals require different portfolio construction strategies. Further-
more, goals and conditions change, which in turn requires changes in an individual’s
portfolio. Altering the portfolio for the sake of change will result in additional commis-
sions and will not produce superior investment returns. However, when the investor’s
goals or financial situation change, the portfolio’s asset allocation should be altered in
a way that is consistent with the new goals and conditions.

4 For an excellent perspective on market efficiency, see Simon M. Keane, “The Efficient Market Hypothesis on Trial,
Financial Analysts Journal (March/April 1986): 58-63. Keane suggests that the burden of proof of market inefficiency
must fall on those individuals advocating an active strategy designed to take advantage of market inefficiencies. Even
if inefficiencies were perceived by highly skilled financial specialists, that is insufficient evidence that the market is
inefficient for the vast number of participants. For ordinary investors to benefit, any inefficiencies used by the financial
specialist must be transmittable to the nonspecialist. Without evidence of such transferability of a market inefficiency,
only passive strategies are defensible given the cost to execute an active strategy.
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The importance to the individual investor of the efficient market hypothesis is not
the implication that investment decision making is useless. Instead, it brings to the
foreground the environment in which the investor must make decisions. The hypothesis
should make the investor realize that investments in securities may not produce supe-
rior returns. Rather, the investor should earn a return over a period of time that is con-
sistent with the return earned by the market as a whole and the amount of risk borne by
the investor. This means that individual investors should devote more time and effort to
the specifications of their investment goals and the selection of securities to meet those
goals than to the analysis of individual securities. If such analysis cannot be expected
to produce superior returns, it takes resources and time away from the important ques-
tions of why we save and invest.

SUMMARY

Because investments are made in efficient financial markets, it is difficult for an inves-
tor to outperform the market consistently. However, this does not imply that financial
assets should be acquired randomly. Instead, the investor should develop a financial
plan in which financial goals are defined and priorities determined. Next, the indi-
vidual should analyze his or her financial position by constructing a personal balance
sheet and a cash budget. The balance sheet enumerates what the individual owns and
owes. The cash budget enumerates receipts and disbursements. These financial state-
ments may be created for the present and may be projected for some time period in
the future. Once these steps have been taken, an asset allocation can be determined to
meet the goals.

Taxation can have a significant impact on investment decisions. Although tax laws
are enacted by all levels of government, the important tax laws affecting investments
have primarily been passed by the federal government. These laws include the differ-
entiation between long-term and short-term capital gains. Long-term capital gains are
taxed at a lower rate. Pension plans and individual retirement plans also offer tax ad-
vantages. In many cases, federal income taxes are deferred until the individual removes
funds from the retirement account.

Investments are made in competitive financial markets. This competition as well as
the rapid dissemination of information and the rapid changes in securities prices result
in efficient securities markets. The efficient market hypothesis suggests that the indi-
vidual investor cannot expect to outperform the market on a risk-adjusted basis over
an extended period of time. Instead, the investor should earn a return that is consistent
with the market return and the amount of risk the individual bears.

Empirical evidence tends to support the efficient market hypothesis, at least the
weak and semistrong forms. There are, however, anomalies that are inconsistent with
the efficient market hypothesis. Financial markets may have pockets of inefficiency
that the investor may be able to exploit. Such anomalies imply that financial markets
are not completely efficient and that an investor may earn an excess return. Such a
return is greater than should be expected given the market return and the risk the
investor takes.
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Summary of Offsetting Capital Gains and Losses

This summary illustrates six cases of short-term gains and losses: (1) short- and long-
term gains, (2) short- and long-term losses, (3) short-term loss less than long-term gain,
(4) short-term loss exceeding long-term gain, (5) short-term gain less than long-term
loss, and (6) short-term gain exceeding long-term loss.

Case 1 Short-term and long-term gains
short-term gain: $300
short-term loss: $200
net short-term gain: $100
long-term gain: $600
long-term loss: $400
net long-term gain: $200
tax implication:
$100 taxed as ordinary income
$200 taxed as long-term capital gain

Case 2 Short-term and long-term losses
short-term gain: $100
short-term loss: $200
net short-term loss: $100
long-term gain: $300
long-term loss: $400
net long-term loss: $100
tax implication:
$200 is used to offset taxable income from other sources

Case 3 Short-term loss is less than long-term gain

short-term gain: $300

short-term loss: $400
net short-term loss: $100

long-term gain: $600

long-term loss: $400
net long-term gain: $200

tax implication:
$100 short-term loss is used to offset long-term gain; net
$100 gain is taxed as long-term capital gain

Case 4 Short-term loss exceeds long-term gain

short-term gain: $300

short-term loss: $500
net short-term loss: $200

long-term gain: $500

long-term loss: $400
net long-term gain: $100

tax implication:
$200 short-term loss is used to offset $100 long-term gain; net $100 loss is
used to offset other taxable income
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Case 5 Short-term gain exceeds long-term loss
short-term gain: $400
short-term loss: $200
net short-term gain: $200
long-term gain: $400
long-term loss: $500
net long-term loss: $100
tax implication:
$100 long-term loss is used to offset short-term gain; net $100 gain is taxed as
ordinary income

Case 6 Short-term gain less than long-term loss
short-term gain: $300
short-term loss: $200
net short-term gain: $100
long-term gain: $400
long-term loss: $600
net long-term loss: $200
tax implication:
$200 long-term loss is used to offset short-term gain; net $100 loss is used to
offset taxable income from other sources

QUESTIONS

1. What are the steps for constructing a financial plan? What role do financial statements
play in the construction of financial plans?
2. What is the difference between an individual’s forecasted balance sheet and forecasted
cash budget? Which of the following should be part of an individual’s balance sheet and
which should be part of the cash budget?
a) Mortgage
b) Principal repayment to be made
c) Dividend payments
d) Stock
e) Social security payments
f) Mutual fund shares
g) Interest owed
h) Antiques
i) Credit card balances
j) 401(k) contributions
What is a tax shelter? Does a tax shelter imply that the individual avoids paying taxes?
4. What is a capital gain, and is it subject to taxation? May capital losses be used to offset
capital gains and income from other sources?
5. Which of the following illustrates a tax shelter?
a) Dividend income
b) Interest earned on a savings account
¢) A stock purchased for $10 that is currently worth $25
d) AnIRA

w
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e) A Roth account
f) The sale of a stock purchased in 2005 for a $1,000 capital gain.

6. WhatareIRA,401(k),and Keogh plans? What are their primary advantages for investors?

7. What differentiates a deductible IRA from a Roth IRA? What conditions favor the
Roth IRA?

8. Taxes affect financial planning. Go to an Internet site such as the IRS website (www.irs
.ustreas.gov) and answer the following questions. Other possible sites include TurboTax

@’ (www.turbotax.intuit.com) or 1040.com (www.1040.com).
a) What are the marginal tax brackets for a single individual and for a couple filing a
joint return if their taxable incomes are $50,000, $75,000, or $150,000?
b) What is the maximum amount that taxpayers can contribute to a Roth IRA?
c) What are the current maximum rates on short-term and long-term capital gains?
d) Are contributions to your college’s alumni fund tax deductible?

9. Does the efficient market hypothesis suggest that an investor cannot outperform the
market? What effect does the dissemination of information (as required by the full
disclosure laws) have on the efficiency of financial markets? How rapidly do securities
prices change in response to new information in an efficient market?

10. What are the three forms of the efficient market hypothesis? What are possible excep-
tions (anomalies) to the efficient market hypothesis?

RELATIONSHIPS

1. Selling a stock after a sufficient period of time so that the gain is long-term instead of

short-term taxes.

2. Realizing a capital loss to offset a capital gain taxes.

3. Selling a stock for a gain and immediately repurchasing the shares the tax
on the gain.

4. Selling a stock for a short-term loss and immediately repurchasing the shares
the tax benefit from the loss.

5. Contributions to a traditional IRA current income taxes.

6. Withdrawals from a Roth IRA income taxes.

7. Distributions from a defined contribution pension plan taxes.

8. An increase in current income tax rates the attractiveness of a Roth IRA.

9. The expectation of higher income tax rates the argument to prefer a
traditional to a Roth IRA.

10. A change in long-term capital gains tax rates the taxes owed on a traditional

IRA distribution.

Answers to Relationships

decreases

decreases

does not affect (no change)

decreases (A wash sale disallows the loss for tax purposes.)
decreases

do not affect (no change)

ounkwnN-=
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increases
decreases
decreases
does not affect (no change)

S VN

PROBLEMS

1. a) An individual in the 28 percent federal income tax bracket and 15 percent long-term
capital gains tax bracket bought and sold the following securities during the year:

Cost Basis of Stock Proceeds of Sale
ABC $24,500 $28,600
DEF 35,400 31,000
GHI 31,000 36,000

What are the taxes owed on the short-term capital gains?
b) An individual in the 35 percent federal income tax bracket and 15 percent long-term
capital gains tax bracket bought and sold the following securities during the year:

Cost Basis of Stock Proceeds of Sale
ABC $34,600 $28,600
DEF 29,400 31,000
GHI 21,500 19,000

What are the taxes owed or saved as a result of these sales?

2. An investor is in the 33 percent tax bracket and pays long-term capital gains taxes of
15 percent. What are the taxes owed (or saved in the case of losses) in the current tax
year for each of the following situations?

a) Net short-term capital gains of $3,000; net long-term capital gains of $4,000

b) Net short-term capital gains of $3,000; net long-term capital losses of $4,000

¢) Net short-term capital losses of $3,000; net long-term capital gains of $4,000

d) Net short-term capital gains of $3,000; net long-term capital losses of $2,000

e) Net short-term capital losses of $4,000; net long-term capital gains of $3,000

f) Net short-term capital losses of $1,000; net long-term capital losses of $1,500

g) Net short-term capital losses of $3,000; net long-term capital losses of $2,000

3. You are in the 28 percent income tax bracket and pay long-term capital gains taxes of
15 percent. What are the taxes owed or saved in the current year for each of the follow-
ing sets of transactions?

a) You buy 100 shares of ZYX for $10 and after seven months sell it on Decem-
ber 31, 201X, for $23. You buy 100 shares of WER for $10 and after 15 months sell
it on December 31, 201X, for $7. You buy 100 shares of DFG for $10 and after nine
months, on December 31, 201X, it is selling for $15.

b) You buy 100 shares of ZYX for $60 and after seven months sell it on Decem-
ber 31, 201Y, for $37. You buy 100 shares of WER for $60 and after 15 months sell
it on December 31, 201Y, for $67. You buy 100 shares of DFG for $60 and after
nine months sell it on December 31, 201Y, for $76.
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b 4
E
E

¢) On January 2, 201X, you buy 100 shares of ZYX for $40 and sell it for $31 after
22 months. On January 2, 201X, you buy 100 shares of WER for $40 and sell it for
$27 after 15 months. On January 2, 201X, you buy 100 shares of DFG for $40 and
sell it for $16 after 18 months.

d) On January 2,201X, you buy 100 shares of ZYX for $60. On October 2,201X, you
sell 100 shares of ZYX for $40. On October 10, 201X, you purchase 100 shares of
ZYX for $25.

4. You are in the 25 percent income tax bracket. What are the taxes owed or saved if you
a) contribute $2,000 to a 401(k) plan
b) contribute $2,000 to a Roth IRA
¢) withdraw $2,000 from a traditional IRA
d) withdraw $2,000 from a Keogh account

5. Your traditional IRA account has stock of GFH, which cost $2,000 20 years ago
when you were 50 years old. You have been very fortunate, and the stock is now worth
$23,000. You are in the 35 percent income tax bracket and pay 15 percent on long-term
capital gains.

a) What was the annual rate of growth in the value of the stock?
b) What are the taxes owed if you withdraw the funds?

6. For 20 years through age 66, you contribute $3,000 to your 401(k) plan and earn
6 percent annually. If you are in the 20 percent income tax bracket, what will be your
annual tax obligation when you withdraw the funds for the next 15 years if your funds
continue to earn 6 percent?

7. You are 60 years old. Currently, you have $10,000 invested in an IRA and have just
received a lump-sum distribution of $50,000 from a pension plan, which you roll over
into an IRA. You continue to make $2,000 annual payments to the regular IRA and
expect to earn 9 percent on these funds until you start withdrawing the money at age
70 (i.e., after ten years). The IRA rollover will earn 9 percent for the same duration.

a) How much will you have when you start to make withdrawals at age 70?

b) If your funds continue to earn 9 percent annually and you withdraw $17,000 annu-
ally, how long will it take to exhaust your funds?

c) If your funds continue to earn 9 percent annually and your life expectancy is
18 years, what is the maximum you may withdraw each year?

8. Bob places $1,000 a year in his IRA for ten years and then invests $2,000 a year for the
next ten years. Mary places $2,000 a year in her IRA for ten years and then invests $1,000
a year for the next ten years. They both have invested $30,000. If they earn 8 percent an-
nually, how much more will Mary have earned than Bob at the end of 20 years?

9. Bob and Barbara are 55 and 50 years old. Bob annually contributes $1,500 to Barbara’s
IRA. They plan to make contributions until Bob retires at age 65 and then to leave the
funds in as long as possible (i.e., age 70 to ease calculations).

Mike and Mary are 55 and 50 years old. Mike annually contributes $2,000 to Mike’s
IRA. They plan to make contributions until Mike retires at age 65 and then leave the
funds in as long as possible (i.e., age 70 to ease calculations). Both Barbara’s and Mike’s
IRAs yield 10 percent annually.

The combined life expectancy of both couples is to age 85 of the wife. What will be
each couple’s annual withdrawal from the IRA based on life expectancy? (This problem
is designed to illustrate an important point in financial planning for retirement. What is
the point?)
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The Financial Advisor's Investment Case
Retirement Planning and Federal Income Taxation

Your financial planning practice services several
sophisticated individuals who have accumulated
a substantial amount of assets but who are naive
concerning potential strategies to reduce taxes. To
increase their awareness, one client suggested that
you offer a complimentary seminar to explain fun-
damental means for reducing taxes. Your immedi-
ate reaction was that each individual’s tax situation
differs, so the seminar would be of little benefit. On
further reflection, however, you thought a focused
presentation could be beneficial, especially if you
limit the discussion to one topic, retirement plan-
ning, and cover other tax strategies such as capital
gains or estate planning only to the extent that they
affect retirement planning.

To illustrate the differences in retirement plan-
ning, you selected two very different case studies.
Mary Brost is a single parent with one teenage
son. She has a well-paying, secure job that offers
a 401(k) plan, life insurance, and other benefits.
While Ms. Brost has sufficient resources to finance
her son’s college education, he works in a local CPA
office that provides him with sufficient spending
money, including the cost of insurance for his car.

Jason Agens has two young children, and his wife
has returned to graduate school to complete an ad-
vanced degree. He is self-employed in an industry with
large cyclical swings in economic activity. Although
Agens did not sustain any losses during the prior
recession, he has previously experienced losses that
have affected his willingness to assume risk. During
the good years, he has accumulated a sizable amount
of liquid assets that he believes may be needed during
any future periods of economic downturn.

You decide that both individuals offer suffi-
cient differences to cover many facets of tax plan-
ning for retirement. To ease your presentation, you
assume that both are in the 25 percent marginal
tax bracket and that retirement will not occur for

at least 20 years. Although you would like to illus-
trate how much each individual could accumulate,
you believe that discussion should be deferred until
some other time in order to concentrate on the tax
implications of possible retirement strategies. To
help generate discussion, you decide to start your
presentation by answering the following specific
questions that you distributed prior to the seminar:

1. Can Mary set up an IRA and deduct the con-
tribution from her income that is subject to
federal income taxation? Does the same ap-
ply to Jason? Could Mary’s or Jason’s children
have IRA accounts?

2. Can Mary or Jason set up a Keogh account
and deduct the contribution from income that
is subject to federal income taxation? Could
their children establish Keogh accounts?

3. Is there any reason why Mary or Jason should
prefer a 401(k) or Keogh retirement account to
an IRA?

4. TIs the income generated by Mary’s 401(k)
account subject to current federal income tax-
ation? If Jason created a retirement account,
would the income be subject to current federal
Income taxation?

5. If either Mary or Jason were to withdraw
funds from their retirement accounts, would
they pay federal income taxes and penalties?

6. If Mary or Jason purchased stock outside of a
retirement account, should the purchases em-
phasize income or capital gains? Would pur-
chasing stock outside a retirement account be
a desirable strategy?

7. Would the purchase of an annuity offer tax ben-
efits that are similar to a retirement account?

8. What general strategies would you suggest to
an individual seeking to accumulate funds for
retirement?
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Appendix 4

THE DEDUCTIBLE VERSUS THE NONDEDUCTIBLE IRA

Although it may appear that the deductible IRA is preferred because the contribution is
currently exempt from taxation, that is not necessarily the correct choice. Instead, the
choice depends on the investor’s current income tax bracket and anticipated tax bracket
in the future when the funds are withdrawn. In general, if the tax bracket is higher when
the contributions are made, the deductible IRA should be preferred. The converse would
be true if the investor expects to be in a higher tax bracket when the funds are withdrawn.
Then the nondeductible IRA should be preferred. If the tax brackets are the same, it may
not matter which IRA the individual chooses. (There are other differences between the
deductible and the nondeductible plans, such as mandatory withdrawal from a deductible
IRA starting at age 70%. The nondeductible IRA does not have mandatory withdrawals.
Such differences may favor one plan over the other independently of the individual’s tax
bracket.)

To verify this, consider the following three cases in which an investor has $40,000 in
adjusted gross income and can earn 8 percent annually on invested funds for 20 years. In
the first case, the investor is in the 25 percent income tax bracket and expects to be in that
bracket when the funds are withdrawn. (For simplicity, assume that the 25 percent tax
rate applies to all taxable income instead of part of the income being taxed at a lower rate
and some being taxed at the marginal rate as currently required by the federal income tax
code.) With the deductible IRA, disposable income after the IRA contribution and taxes
is as follows:

Adjusted gross income $40,000
Deductible IRA contribution 2,000
Taxable income 38,000
Income taxes 9,500
Disposable income $28,500

If this individual chooses the nondeductible IRA, the following analysis applies:

Adjusted gross income $40,000
Deductible IRA contribution 0
Income taxes 10,000
Nondeductible IRA contribution 1,500
Disposable income $28,500

Notice that in both cases disposable income is the same, so the situations are comparable.

The $2,000 annual contribution in the deductible IRA grows to $91,524( over 20
years at 8 percent, while the $1,500 in the nondeductible IRA grows to $68,643.") If the
funds are withdrawn over 20 years and continue to earn 8 percent annually, the deductible
IRA will generate $9,322() a year. Taxes then are paid on the entire distribution, so the
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Calculator Solution

Function Key Data
Input
(a) PV = 0
Fv = ?
PMT = —2000
N = 20
1= 8
Function Key Answer
Fv= 91,524
(b) PV = 0
FV = ?
PMT=  —1500
N = 20
I = 8
Function Key Answer
FV= 68,643
(c) PV = —91524
Fv = 0
PMT = ?
N = 20
1= 8
Function Key Answer
PMT = 9,322
(d) PV = —68643
FV = 0
PMT = ?
N = 20
I = 8
Function Key Answer
PMT = 6,991
B
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investor gets to keep $6,991 [$9,322 — 0.25($9,322)]. The nondeductible IRA yields
$6,991,'d which the investor may keep; there is no further tax liability. Notice that the
net amount received after taxes is the same independently of which IRA the individual
selected.

To prefer one IRA over the other requires differences in the assumed tax rates for
the amounts invested. Consider the effect of assuming a 25 percent tax rate when the
funds are invested but a 20 percent tax rate when the funds are withdrawn. With the
deductible IRA, disposable income after the IRA contribution and taxes is as follows:

Adjusted gross income $40,000
Deductible IRA contribution 2,000
Taxable income 38,000
Income taxes 9,500
Disposable income $28,500

If this individual chooses the nondeductible IRA, the following analysis applies:

Adjusted gross income $40,000
Deductible IRA contribution 0

Income taxes 10,000
Nondeductible IRA contribution 1,500
Disposable income $28,500

Since the initial 25 percent income tax rate is unaltered, the analysis is the same as
above. The difference occurs when the funds are withdrawn.

Once again, the $2,000 annual contribution in the deductible IRA grows to
$91,524@ and the $1,500 annual contribution to the nondeductible IRA grows to
$68,643.) When the funds are withdrawn, the deductible IRA generates $9,322( a
year, and the investor nets after taxes $7,457.60 [$9,322 — 0.2($9,322)]. The non-
deductible IRA yields only $6,991,9) so the deductible IRA is the better choice because
there is more tax saving up front.

The opposite occurs if the tax rates are assumed to be 20 percent when the funds
are contributed to the retirement account but 25 percent when they are withdrawn. In
that case the IRA contribution and taxes are as follows:

Adjusted gross income $40,000
Deductible IRA contribution 2,000
Taxable income 38,000
Income taxes 7,600
Disposable income $30,400

If this individual chooses the nondeductible IRA, the following analysis applies:

Adjusted gross income $40,000
Deductible IRA contribution 0

Income taxes 8,000
Nondeductible IRA contribution 1,600
Disposable income $30,400
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The initial income tax rate is now 20 percent, so the results are altered. Since disposable
income is increased for the deductible IRA, the contribution to the nondeductible IRA
is increased to maintain comparability.

Once again, the $2,000 annual contribution in the deductible IRA grows to
$91,524@ but the $1,600 in the nondeductible IRA grows to $73,219.9 When the

Function Key ﬁ;ﬂi funds are withdrawn, the deductible IRA generates $9,3229 a year, and the investor
(e PV = 0| retains $6,992[$9,322 — 0.25($9,322)]. The nondeductible IRA yields $7,458, so the
By 1 nondeductible IRA is the better choice because the tax saving is greater when the funds

PMT = —1600 . R .. . . . .
N = 20| are withdrawn (i.e., the tax rate is higher during the withdrawal period than during the

I= 8| accumulation period).
Function Key Answer

FV— 73219 The first case illustrates that if disposable income is maintained under each IRA

G Vo 73910 and the tax rates are the same during the accumulation and withdrawal periods, there is
FV = o| nodifference between the deductible and the nondeductible IRAs. The subsequent cases

PMJ = 25 show that if the tax rate is higher during the accumulation stage, the deductible IRA is

1= g | Dbetter and that if the tax rate is higher during the withdrawal stage, the nondeductible
Function Key Answer IRA is better.

FV = 7'£8J The last case considers when the tax rates are the same (25 percent during the accu-
mulation and the withdrawal periods) and the annual contribution is the same ($2,000)
for either IRA. To compare equal contributions, the investor must reduce disposable
income to cover the taxes paid on the income contributed to the nondeductible IRA.

For the deductible IRA, the analysis is as follows:

Adjusted gross income $40,000
Deductible IRA contribution 2,000
Taxable income 38,000
Income taxes 9,500
Disposable income $28,500

For the nondeductible IRA, the analysis is:

Adjusted gross income $40,000
Deductible IRA contribution 0
Income taxes 10,000
Nondeductible IRA contribution 2,000
Disposable income $28,000

The difference in disposable income is $500, which is the tax on the income invested in
the nondeductible IRA.

The question now is what does the investor who chose the deductible IRA do with
the $500? If the money is spent, then there is no question that the nondeductible IRA
will produce the higher flow of income during the withdrawal period. The withdraw-
als will be the same in both cases, but the deductible IRA payments will be subject to
income tax while the nondeductible payments will be tax-exempt. If the individual
invests the $500, there is an array of possibilities, but unless it is assumed the return
exceeds the return on the nondeductible IRA, the analysis will favor the Roth IRA. The
following analysis considers two possibilities: (1) the $500 is invested in a tax-exempt
security and (2) the $500 is invested in a non-dividend-paying stock, so that any profits
will be taxed as long-term capital gains.
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Calculator Solution

Function Key Data
Input
@ PV= 0
Fv = ?
PMT = —500
N = 20
1= 6
Function Key Answer
FV = 18,393
(h) PVv= —18393
FV = 0
PMT = ?
N = 20
I = 6
Function Key Answer
PMT = 1,604
Function Key Data
Input
(i) PV = 0
Fv = ?
PMT = —500
= 20
= 8
Function Key Answer
Fv= 22,881
(0)] PV = —20305
FV = 0
PMT = ?
= 20
= 8
Function Key Answer
PMT = 2,068
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If the individual annually invests $500 for 20 years in a tax-exempt fund and the
fund earns 6 percent, the total grows to $18,393.8) (In the 25 percent tax bracket, 6
percent after taxes is equivalent to 8 percent before taxes. See the discussion of tax
equivalence in the section on municipal bonds in Chapter 15.) If the funds continue to
earn 6 percent for 20 years, the saver may withdraw $1,604") annually. This $1,604
plus the $6,992 after-tax withdrawal from the deductible IRA generates total cash flow
of $8,596, which is inferior to the $9,322 generated by the nondeductible IRA.

If the saver annually invests the $500 in non-dividend-paying growth stocks that
grow at 8 percent, the total is $22,881,1 of which $10,000 is the amount invested and
$12,881 is the appreciation that is subject to long-term capital gains taxation. If the long-
term capital gains tax rate is 20 percent, the investor nets $10,305 after tax for a total of
$20,305. At 8 percent, $20,305 generates $2,0680) before tax for the next 20 years. Thus,
$2,068 plus $6,992 after taxes from the deductible IRA totals $9,060. This amount is
also inferior to the $9,322 annual withdrawal from the nondeductible IRA.

In both scenarios, the nondeductible IRA is the better choice. Why is this so? The
answer lies in the fact that the extra $500 generates a return that will not be taxed when
withdrawn from the nondeductible IRA. However, the $500 investment outside of the
IRA will have tax implications, which must be considered when selecting between
the two strategies. In the first case, the nontaxable 6 percent return can never exceed
the 8 percent return earned in the nondeductible IRA. In the second case, the 8 percent
growth is the same as that earned in the Roth IRA but is subject to long-term capital
gains taxation. In both cases, the after-tax return is insufficient to cover the tax break
from the nondeductible IRA. Unless a higher return is assumed for the additional $500
investment, the nondeductible IRA is always the superior choice, because the return
will be insufficient to offset the tax advantage. (Of course, assuming a higher return
can justify any strategy.)

In summary, if the individual can forgo current spending (that is, make the $2,000
contribution and cover the taxes on that income), the nondeductible IRA will be the
better choice. If, however, the individual can only save the $2,000 and not cover the
tax, there is no substantive difference between the two IRAs. The cash withdrawals will
be the same as long as the tax rates are the same. The choice between the deductible
and the nondeductible then depends on the expected income tax rate when the funds
are withdrawn. If the expected income tax rate exceeds the current rate, the individual
should choose the nondeductible IRA.! If the expected income tax rate is less than the
current rate, the saver should select the deductible IRA.2

'Differences in the income limitations on contributions and when funds must be withdrawn also favor the nondeduct-

ible Roth IRA over the deductible IRA.

>The Roth IRA offers interesting possibilities for students who are currently earning modest amounts and who are in
low tax brackets. For example, if a 17-year-old high school student earns $1,000, that income will not be subject to fed-
eral income tax. If the $1,000 were invested in a Roth IRA that earned 8 percent and the funds were left to compound
untilage 67 (50 years), the account would be worth $46,902. This amount could then be withdrawn and not be subject
to income tax. This illustration assumes, of course, that the student is willing to part with the $1,000 and that Congress
does not change the tax laws.
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Risk and
Portfolio
Management

LEARNING OBJECTIVES

After completing this chapter you should be able to:

1. Identify the sources of risk. 5. Contrast efficient and inefficient portfolios and

2. Identify the relationship between securities that is identify which portfolio the individual will select.

necessary to achieve diversification. 6. Compare the explanation of a stock’s return
according to the Capital Asset Pricing Model and

3. Contrast the sources of return and differentiate , A
arbitrage pricing theory.

between expected and realized returns.

4. Explain how standard deviations and beta coef-
ficients measure risk, and interpret the difference
between beta coefficients of 1.5, 1.0, and 0.5.

n March 2012, the Mega Millions jackpot reached $640 million. People drove

for miles and stood in long lines to buy a ticket. The odds of their winning were

approximately 176 million to 1. The odds were obviously not on any individual’s
side. Perhaps they should have listened to George Patton, who in War As I Knew It
wrote, “Take calculated risks; that is quite different from being rash.” All investments
involve risk because the future is uncertain, but the possible returns on investments are
perceptibly more certain than the returns on a state-sponsored lottery.

This chapter is an introduction to the sources and measurements of risk and how
these measurements are used in portfolio theory. Risk may be measured by a standard
deviation, which measures the dispersion (or variability) around a central tendency,
such as an average return. Risk also may be measured by a beta coefficient, which is an
index of the volatility of a security’s return relative to the return on the market. Much
of this chapter is devoted to an exposition of these measures of risk and the reduction
of risk through the construction of diversified portfolios.

The chapter ends with a discussion of portfolio theory and explanations of se-
curity returns. Portfolio theory is built around the investor seeking to construct an
efficient portfolio that offers the highest return for a given level of risk or the least
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amount of risk for a given level of return. Of all the possible efficient portfolios, the
individual investor selects the portfolio that offers the highest level of satisfaction
or utility.

Models of security returns are built around the specification of what variables
affect an asset’s return. In the Capital Asset Pricing Model (CAPM), a security’s return
primarily depends on interest rates (such as the rate on safe Treasury securities), move-
ments in securities prices in general, and how the individual stock responds to changes
in the market. In arbitrage pricing theory, security returns are related to more variables,
which may include unexpected changes in inflation or industrial production.

rexpected return

The sum of the
anticipated dividend
yield and capital
gains.

Investments are made to earn a return, but to earn the return, you must accept the
possibility of loss. Portfolio theory is concerned with risk and return. Its purpose is to
determine the combination of risk and return that allows the investor to achieve the
highest return for a given level of risk. To do this, means for measuring risk and return
must be devised. Initially, this chapter considers various usages for the term return, fol-
lowed by an extensive discussion of the measurement of risk. Risk and return are then
combined in the discussion of portfolio theory.

The word return is often modified by an adjective, including the expected return,
the required return, and the realized return. The expected return is the anticipated flow
of income and/or price appreciation. An investment may offer a return from either of
two sources. The first source is the flow of income that may be generated by the in-
vestment. A savings account generates interest income. The second source of return is
capital appreciation. If an investor buys stock and its price subsequently increases, the
investor receives a capital gain. All investments offer the investor potential income and/
or capital appreciation. Some investments, like the savings account, offer only income,
whereas other investments, such as an investment in land, may offer only capital ap-
preciation. In fact, some investments may require that expenditures (e.g., property tax
on the land) be made by the investor.

This expected return is summarized in Equation 5.1:

_ E(D)

E(r) 5t E(g). 5.1

The symbols are

E(r) the expected return (as a percentage)

E(D) the expected dividend (or interest in the case of a debt instrument)
P the price of the asset

E(g)  the expected growth in the value of the asset (i.e., the capital gain).

If an investor buys a stock for $10 and expects to earn a dividend of $0.60 and sell the
stock for $12 so there is a capital gain of 20 percent [($12 — $10)/$10], the expected
return is

0.60
Elr) = $$10

+0.2=026=26%
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The investor expects to earn a return of 26 percent during the time period. (Since the
time period has not been specified, this return should not be confused with an annual
rate of return. In Chapter 10, returns that do not specify the time period are referred
to as holding period returns. The calculation of annual rates of return is also addressed
in Chapter 10.)

It is important to realize that this return is anticipated. The yield that is achieved
on the investment is not known until after the investment is sold and converted to
cash. It is important to differentiate between the expected return, the required re-
turn, and the realized return. The expected return is the incentive for accepting risk,

[required return and it must be compared with the investor’s required return, which is the return

The return necessary ~ necessary to induce the investor to bear the risk associated with a particular invest-

toinduce the investor  ment. The required return includes (1) what the investor may earn on alternative

topurchaseanasset.  jpyestments, such as the risk-free return available on Treasury bills, and (2) a pre-
mium for bearing risk that includes compensation for the expected rate of inflation
and for fluctuations in security prices. Since the required return includes a measure
of risk, the discussion of the required return must be postponed until the measure-
ment of risk is covered.

[ realized return The realized return is the return actually earned on an investment and is essentially
The sum of income the sum of the flow of income generated by the asset and the capital gain. The realized
and capital gains return may, and often does, differ from the expected and required returns.
earned on an The realized return is summarized by Equation 5.2:
investment.

r= % + g 5.2

This is essentially the same as the equation for expected return with the expected value
sign, E, removed. If an investor buys a stock for $10 and collects $0.60 in dividends,
and the stock appreciates by 20 percent, the realized return is

__ 80.60
$10

+ 0.2 =026 =26%.

Expected Return Expressed as a Probability

Probability theory measures or indicates the likelihood of something occurring. If you
are certain that something will happen, the probability is 100 percent. (Remember
the old joke about death and taxes.) The sum of all the probabilities of the possible
outcomes is 100 percent. The expected value (the anticipated outcome) is the sum of
each outcome multiplied by the probability of occurrence. For example, an investor is
considering purchasing a stock. The possible returns and the investor’s estimate of their
occurring are as follows:

Return Probability
3% 10%
10 45
12 40
20 5
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The sum of all the probabilities is 100 percent, and the returns encompass all the
possible outcomes. The expected value or, in this illustration, the expected return
[E(r)] is the probability of the outcome times each individual return. That expected
value is

E(r) = (0.10).03 + (0.45).10 + (0.40).12 + (0.05).20
= 0.003 + 0.045 + 0.048 + 0.01 = 0.106 = 10.6%.

Each of the expected returns is weighted by the probability of occurrence. The results
are then added to determine the expected return, 10.6 percent.

While it is possible that the return on the stock could be as low as 3 percent or as
high as 20 percent, their weights are relatively small. They contribute only modestly
to the expected return. The return of 10 percent carries more weight (45 percent) in
the determination of the expected return. Notice, however, that the expected return is
not 10 percent, nor is it any of the four possible outcomes. The expected return is a
weighted average in which each outcome is weighted by the probability of the outcome
occurring.

The investor may also use this information to construct cumulative probabil-
ities. Cumulative probability distributions answer questions such as, What is the
probability that the return will be at least 10 percent, or What is the probability
that the investor will not earn 12 percent? The answer to the former question is
90 percent (45% + 40% + 5%) because that percentage includes all the probabili-
ties that the return will be 10 percent or greater. The answer to the second question
is 55 percent, because it includes all the probabilities that the stock’s return will be
less than 12 percent.

Probability lends itself to studying different situations. By changing the individual
probabilities, the outcome (the expected value) is altered. For example, the probabilities
in the preceding example could be changed, which would affect the weighted average
(i.e., the expected return). If the individual returns remain the same but their probabil-
ity of occurring are changed as follows:

Return Probability
3% 20%
10 35
12 40
20 5

the expected return [E(r)] becomes

E(r) = (0.20).03 + (0.35).10 + (0.40).12 + (0.05).20
= 0.006 + 0.035 + 0.048 + 0.01 = 0.099 = 9.9%.

A greater weight is now assigned to the lowest return, which has the effect of reducing
the expected return from 10.6 percent to 9.9 percent.

In addition to changing the probabilities and determining the impact of the ex-
pected return, it is also possible to change the individual returns to determine how sen-
sitive the expected return is to an individual observation. (This type of analysis cannot
be applied to the probabilities. Changing one probability requires changing another
since the sum of the probabilities must equal 100 percent.) Suppose the third return
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(the third observation) were to change by 1 percent from 12 percent to 13 percent. The
impact on the expected return is

E(r) = (0.20).03 + (0.35).10 + (0.40).13 + (0.05).20
= 0.006 + 0.035 + 0.052 + 0.01 = 0.103 = 10.3%.

If the fourth observation were changed by 1 percent from 20 percent to 21 percent, the
expected return would be

E(r) = (0.20).03 + (0.35).10 + (0.40).12 + (0.05).21
= 0.006 + 0.035 + 0.048 + 0.0105 = 0.0995 = 9.95%.

The expected return is more sensitive to the change in the first case when the individual
return rose from 12 to 13 percent. In the second illustration, the expected return is not
sensitive to the change.

This type of sensitivity analysis can play an important role in portfolio manage-
ment. It helps answer questions such as, If stock A’s return declines, what impact will
the decline have on the portfolio’s return? How sensitive is the portfolio return to a
specific stock’s return? If, for example, a large proportion of an individual’s portfolio
was invested in Enron when it imploded, the impact was significant. The portfolio
return was sensitive to the Enron bankruptcy. If, however, Enron constituted a small
proportion of an individual’s portfolio, the impact was minor. The portfolio return was
not sensitive to the return of an individual stock. (An investor might want to answer the
following series of questions: What is the worst-case scenario? What is the probability
that the worst case will occur? What is the impact if the worst case does occur?)

A Monte Carlo simulation takes this process to an extreme. Named after combining
mathematics with gambling casinos, a Monte Carlo approach ties together simulations
and probability distributions. A computer randomly selects a value for each variable
and computes the expected value and the dispersion around that expected value. (That
variability or dispersion around the expected value is measured by the standard devia-
tion, which is discussed later in this chapter.) This process of selecting values for each
variable and determining the expected value is repeated numerous times. The results
are then combined into one final expected value and measure of dispersion around
that value.

SOURCES OF RISK

Risk refers to the uncertainty that the actual return the investor realizes will differ from
the expected return. As is illustrated in Exhibit 5.1, the sources of this variability in
returns are often differentiated into two types of risk: systematic and unsystematic risk.
['systematic risk Systematic risk refers to those factors that affect the returns on all comparable invest-
Associated with ments. For example, when the market as a whole rises, the prices of most individual
fluctuation in security  securities also rise. There is a systematic relationship between the return on a specific
prices; e.g., market asset and the return on all other assets in its class (i.e., all other comparable assets).
risk. Because this systematic relationship exists, diversifying the portfolio by acquiring com-
parable assets does not reduce this source of risk; thus, systematic risk is often referred
to as nondiversifiable risk. While constructing a diversified portfolio has little impact
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Ceomrs.1

The Sources of Risk

Total Risk

/\

Systematic Risk Unsystematic Risk

(nondiversifiable) (diversifiable)
Market Interest Reinvestment Purchasing Exchange = Sovereign Business  Financial
Risk Rate Rate Power Rate Risk Risk Risk
Risk Risk Risk Risk

Source: © Cengage Learning

,_market risk
Systematic risk;
the risk associated
with the tendency
of a stock'’s price to
fluctuate with the
market.

’-interest rate risk

The uncertainty
associated with
changes in interest
rates; the possibility of
loss resulting from in-

creases in interest rates.

rreinvestment rate risk

The risk associated
with reinvesting
earnings or principal
at a lower rate than
was initially earned.

on systematic risk, you should not conclude that this nondiversifiable risk cannot be
managed. One of the objectives of this text is to explain a variety of techniques that
help manage the various sources of systematic risk.

Market risk refers to the tendency of security prices to move together. While it may
be frustrating to invest in a firm that appears to be undervalued and then to watch the
price of its stock fall as the market as a whole declines, that is the nature of market risk.
Security prices do fluctuate, and the investor must either accept the risk associated with
those fluctuations or not participate in the market.

While market risk is generally applied to stocks, the concept also applies to other
assets, such as precious metals and real estate. The prices of these assets fluctuate. If
the value of houses were to rise in general, then the value of a particular house would
also tend to increase. But the converse is also true because the prices of houses could
decline, causing the value of a specific house to fall. Market risk cannot be avoided if
you acquire assets whose prices may fluctuate.

Interest rate risk refers to the tendency of security prices, especially fixed-income
securities, to move inversely with changes in the rate of interest. As is explained in detail
in Chapter 14, the prices of bonds and preferred stock depend in part on the current
rate of interest. Rising interest rates decrease the current price of fixed-income securities
because current purchasers require a competitive yield. The investor who acquires these
securities must face the uncertainty of fluctuating interest rates that, in turn, cause the
price of these fixed-income securities to fluctuate.

Reinvestment rate risk refers to the risk associated with reinvesting funds gener-
ated by an investment. If an individual receives interest or dividends, these funds could
be spent on goods and services. For example, many individuals who live on a pension
consume a substantial portion, and perhaps all, of the income generated by their assets.
Other investors, however, reinvest their investment earnings in order to accumulate
wealth.

Consider an individual who wants to accumulate a sum of money and purchases
a $1,000 bond that pays $100 a year and matures after ten years. The anticipated
annual return based on the annual interest and the amount invested is 10 percent
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rpurchasing power risk
The uncertainty that
future inflation will
erode the purchasing
power of assets and
income.

rexchange rate

The price of a foreign
currency in terms of
another currency.

- .
revaluation
An increase in the
value of one currency
relative to other
currencies.

devaluation

A decrease in the
value of one currency
relative to other
currencies.

exchange rate risk

The uncertainty
associated with
changes in the value
of foreign currencies.
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($100/$1,000). The investor wants to reinvest the annual interest, and the question then
becomes what rate will be earned on these reinvested funds: Will the return be more
or less than the 10 percent initially earned? The essence of reinvestment rate risk is the
uncertainty that the investor will earn less than the anticipated return when payments
are received and reinvested.

The investor must also bear the risk associated with inflation. Inflation is the loss
of purchasing power through a general rise in prices. If prices of goods and services
increase, the real purchasing power of the investor’s assets and the income generated
by them is reduced. Thus, purchasing power risk is the risk that inflation will erode the
buying power of the investor’s assets and income. The opposite of inflation is deflation,
which is a general decline in prices. During a period of deflation, the real purchasing
power of the investor’s assets and income is increased.

Investors will naturally seek to protect themselves from loss of purchasing power
by constructing a portfolio of assets with an anticipated return that is higher than the
anticipated rate of inflation. It is important to note the word anticipated, because it
influences the selection of particular assets. If inflation is expected to be 4 percent, a
savings account offering 6 percent will produce a gain and thereby “beat” inflation.
However, if the inflation rate were to increase unexpectedly to 7 percent, the savings
account would result in a loss of purchasing power. The real rate of return would be
negative. If the higher rate of inflation had been expected, the investor would not have
chosen the savings account but would have purchased some other asset with a higher
expected return.

Another source of systematic risk in Exhibit 5.1 refers to the currency risk asso-
ciated with foreign investments. The price of one currency in terms of another is the
exchange rate, and currencies may be expressed in terms of each other:

U.S.$ Equivalent
1.4345

Country
Britain (UK)

Currency per U.S. Dollar
0.6971

The entries indicate that the dollar cost of the British pound is $1.4345, or that $1.00
buys 0.6971 pounds. The 0.6971 is derived by dividing $1 by the price of the pound:
$1/$1.4345 = 0.6971 units of the British currency.

Currencies trade daily, so exchange rates change virtually all the time. If the dollar
cost of the pound rises to $1.45, that is a revaluation (appreciation) of the British cur-
rency. It is also a decline or devaluation in the value of the dollar, since more dollars are
necessary to purchase one pound. If the dollar price of the pound falls to $1.40, that is
a devaluation of the pound but a revaluation of the dollar.

Fluctuating exchange rates mean that the value of any investment denominated in
another currency rises and falls with changes in the exchange rate. Exchange rate risk
is the uncertainty of the future value of a currency, since the foreign investment must
be converted back to the domestic currency. Of course, this source of risk applies only
if the investor acquires foreign investments denominated in another currency, such as
the stock of a Brazilian company. The individual, however, may not be able to avoid
exchange rate risk by limiting purchases of stock to domestic companies. Firms such as
Coca-Cola (KO) or Tupperware (TUP) generate more than half their sales and earnings
from foreign operations, so U.S. investors indirectly bear exchange rate risk when they
buy stock in Coca-Cola and Tupperware.



rsovereign risk
The risk associ-
ated with default
by a country’s
government.

r_unsystematic risk

The risk associated
with individual events
that affect a particular
security.

rbusiness risk
The risk associated
with the nature of a
business.
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Sovereign risk (also called political risk) refers to the risk associated with investing
in debt instruments in a specific country’s government (i.e., the possibility of a govern-
ment defaulting on its financial obligations). Such risk came to the foreground during
the early 2010s when several Euro bloc countries (sometimes referred to as the PIIGS —
Portugal, Ireland, Ttaly, Greece, and Spain) had financial difficulty. Other members of
the Euro bloc (led by Germany and France) took steps to thwart the possibility of de-
fault. However, Standard & Poor’s did declare that Greece had defaulted on its debt
and reduced its credit rating to “selective-default.”

Sovereign risk may also apply to investments in emerging nations whose economic
and political environments are not stable. The possibility exists that a major change in
a country’s government will alter ownership of assets within the country. When Castro
seized power in Cuba, the government nationalized assets and did not compensate
foreign investors. Since sovereign risk applies to specific countries, its impact may be
reduced through diversification or avoided entirely by not investing in countries with
unstable, volatile economies and governments. Unfortunately, a sovereign default may
spill over to other countries (frequently referred to as “contagion”) in which case the
risk is transferred across national boundaries. It was the fear of contagion that spurred
the members of Euro bloc to bail out the failing countries.

Unsystematic risk, which is also referred to as diversifiable risk, depends on factors
that are unique to the specific asset. For example, a firm’s earnings may decline because
of a strike. Other firms in the industry may not experience the same labor problem, and
thus their earnings may not be hurt or may even rise as customers divert purchases from
the firm whose operations are temporarily halted. In either case, the change in the firm’s
earnings is independent of factors that affect the industry, the market, or the economy
in general. Because this source of risk applies only to the specific firm, it may be reduced
through the construction of a diversified portfolio.

The sources of unsystematic risk may be subdivided into two general classifica-
tions: business risk and financial risk. Business risk is the risk associated with the nature
of the enterprise itself. Not all businesses are equally risky. Drilling for new oil deposits
is more risky than running a commercial bank. The chances of finding oil may be slim,
and only one of many new wells may actually produce oil and earn a positive return.
Commercial banks, however, can make loans that are secured by particular assets, such
as residences or inventories. While these loans are not risk-free, they may be relatively
safe because even if the debtor defaults, the creditor (the bank) can seize the asset to
meet its claims. Some businesses are by their very nature riskier than others, and, there-
fore, investing in them is inherently riskier.

All assets must be financed. Either creditors or owners or both provide the funds
to start and to sustain the business. Firms use debt financing for two primary reasons.
First, under current tax laws interest is a tax-deductible expense while dividends paid
to stockholders from earnings are not. Second, debt financing is a source of financial
leverage that may increase the return on equity (i.e., the return to the owners). If the
firm earns more on the borrowed funds than it must pay in interest, the return on equity
is increased.

For many firms the use of debt financing is a major source of funds. Leveraged
buyouts and corporate restructuring often involve the issuing of a substantial amount
of debt and have led to the development of high-yield securities often called junk bonds.
Even conservatively managed firms use debt financing. Virtually every firm has some
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debt outstanding even if the debt is limited to accrued wages and accounts payable
generated by the normal course of business.

[ financial risk This use of financial leverage is the source of financial risk. Borrowing funds to
The risk associated finance a business may increase risk, because creditors require that the borrower meet
withafirm's sources  certain terms to obtain the funds. The most common of these requirements is the pay-
of financing. ment of interest and the repayment of principal. The creditor can (and usually does)

demand additional terms, such as collateral or restrictions on dividend payments, that
the borrower must meet. These restrictions mean that the firm that uses debt financing
bears more risk because it must meet the obligations to its creditors in addition to other
obligations. When sales and earnings are rising, these constraints may not be burden-
some, but during periods of financial stress, failure of the firm to meet these terms
means it is in default. Default gives the creditor the option to demand payment, which
may lead to the firm’s bankruptcy. Obviously, a firm that does not use large amounts of
borrowed funds to acquire assets has fewer obligations and less financial risk.

In addition to business risk and financial risk there is also the possibility of loss
from a specific event. This source of risk may be firm specific or apply to financial
markets in general. For example, the failure of the Dalkon Shield and subsequent
lawsuits resulted in the bankruptcy of A.H. Robbins, but that event applied to
only one company. Other events, however, may affect financial markets as a whole.
The oil embargo of the 1970s caused a dramatic shift in the price of oil, which in
turn, affected inflation, the level of economic activity, and securities prices. Weather
events such as floods and tornadoes may also affect financial markets. While event
risk that affects only one company may be reduced through diversification, the
impact of other events may not be reduced through the construction of a well-
diversified portfolio.

TOTAL (PORTFOLIO) RISK

The combination of systematic and unsystematic risk is defined as the total risk (or

[portfolio risk portfolio risk) that the investor bears. Unsystematic risk may be significantly reduced
The total risk through diversification, which occurs when the investor purchases the securities of
associated with firms in different industries. Buying the stock of five telecommunication companies

owning a portfolio;
the sum of systematic
and unsystematic risk.

is not considered diversification, because the events that affect one company tend to
affect the others. A diversified portfolio may consist of stocks and bonds issued by a
communications company, an electric utility, an insurance firm, a commercial bank, an
oil refinery, a retail business, and a manufacturing firm. This is a diversified mixture

> of industries and types of assets. The impact of particular events on the earnings and
accumulating . . . . .
different securitiesto  &rowth of one firm need not apply to all the firms; therefore, the risk of loss in owning
reduce the risk of loss.  the portfolio is reduced.

How diversification reduces risk is illustrated in Figure 5.1, which shows the price
performance of three stocks and their composite. Stock A’s price initially falls, then
rises, and starts to fall again. Stock B’s price ultimately rises but tends to fluctuate.
Stock C’s price fluctuates the least of the three but ends up with only a modest gain.
Purchasing stock B and holding it would have produced a substantial profit, while A
would have generated a moderate loss.

diversification
The process of

Copyright 2013 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



CHAPTER FIVE Riskand Portfolio Management 137

Cricune 5.1

Prices of Three Stocks
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The last quadrant illustrates what happens if the investor buys an equal dollar
amount of each stock (i.e., buys a diversified portfolio). First, the value of the portfolio
as a whole may rise even though the value of an individual security may not. Second,
and most important, the fluctuation in the value of the portfolio is less than the fluctua-
tions in individual security prices. By diversifying the portfolio, the investor is able to
reduce the risk of loss. Of course, the investor also gives up the possibility of a large
gain (as was achieved by stock B).

In effect, a diversified portfolio reduces unsystematic risk. The risk associated with
each individual investment is reduced by accumulating a diversified portfolio of assets.
Even if one company fails (or does extremely well), the impact on the portfolio as a
whole is reduced through diversification. Distributing investments among different in-
dustries, however, does not eliminate market risk and the other types of systematic risk.
The value of a group of securities will tend to follow the market values in general. The
price movements of securities will be mirrored by the diversified portfolio; hence, the
investor cannot eliminate this source of systematic risk.

How many securities are necessary to achieve a diversified portfolio that reduces
and almost eliminates unsystematic risk? The answer may be “surprisingly few.” Several
studies have found that risk has been significantly reduced in portfolios consisting of
from 10 to 15 securities.
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Portfolio Risk: The Sum of Systematic and Unsystematic Risk
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This reduction in unsystematic risk is illustrated in Figure 5.2. The vertical axis
measures units of risk, and the horizontal axis gives the number of securities. Since
systematic risk is independent of the number of securities in the portfolio, this element
of risk is illustrated by a line, AB, that runs parallel to the horizontal axis. Regardless
of the number of securities that an individual owns, the amount of nondiversifiable risk
remains the same. (The sources of systematic risk may be managed through techniques
that are covered throughout this text. For example, the investor bears less market risk
by constructing a portfolio that is less responsive to changes in securities prices. See the
discussion of beta coefficients later in this chapter. Interest rate and reinvestment rate
risk may be managed using “duration” or constructing a laddered bond portfolio [cov-
ered in Chapter 14]. Exchange-rate risk may be reduced through the use of derivatives.
See the discussions of options, futures, and swaps in Chapters 17-19.)

Portfolio risk (i.e., the sum of systematic and unsystematic risk) is indicated by line
CD. The difference between line AB and line CD is the unsystematic risk associated
with the specific securities in the portfolio. The amount of unsystematic risk depends on
the number of securities held. As this number increases, unsystematic risk diminishes;
this reduction in risk is illustrated in Figure 5.2 where line CD approaches line AB. For
portfolios consisting of ten or more securities, the risk involved is primarily systematic.

Such diversified portfolios, as mentioned previously, do not consist of ten public
utilities but of a cross section of stocks. Investing $20,000 in ten stocks (i.e., $2,000 for
each) may achieve a reasonably well-diversified portfolio. Although such a portfolio
costs more in commissions than two $10,000 purchases, the small investor achieves a
diversified mixture of securities, which should reduce the risk of loss associated with
investment in a specific security. Unfortunately, the investor must still bear the system-
atic risk associated with movements in the markets, the risk of loss in purchasing power
that results from inflation, and the other sources of nondiversifiable risk.
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THE MEASUREMENT OF RISK

Portfolio theory determines the combination of risk and return that achieves the
highest return for a given level of risk. The previous section addressed the expected
and realized return; the measurement of risk is the focus of the next sections of
this text.

Risk is concerned with the uncertainty regarding whether the realized return will
equal the expected return. The measurement of risk places emphasis either on the ex-
tent to which the return varies from the average return or on the volatility of the return
relative to the return on the market. The variability of returns is measured by a statisti-
cal concept called the standard deviation, while volatility is measured by what has been
termed a beta coefficient. (In terms of Figure 5.2, the standard deviation measures the
total risk—that is, the distance ac. The beta measures systematic risk—distance ab. As
may be seen in the figure, total risk approaches systematic risk as the portfolio becomes
more diversified, so that in a well-diversified portfolio, the two measures of risk are es-
sentially equal.) This section considers the standard deviation as a measure of risk. Beta
coefficients are covered later in the chapter.

A measurement of risk is implied when individuals refer to the annual range in an
asset’s price. One may encounter such statements as “The stock is trading near its low
for the year,” or “245 stocks reached new highs while only 41 fell to new lows.” Some
individuals plan their investment strategy as if a stock trades within a price range. If the
stock is near the low for the year, it may be a good time to purchase. Correspondingly,
if it is trading near the high for the year, it may be a good time to sell. The range in the
stock’s price, then, can be used as a guide to strategy, because the price tends to gravi-
tate to a mean between these two extremes. In other words, there is a central tendency
for the price of the stock. The range in a stock’s price then becomes a measure of risk.
Stocks with wider ranges are “riskier” because their prices tend to deviate farther from
the average (mean) price.

One problem with using the range as a measure of risk is that two securities with
different prices can have the same range. For example, a stock whose price ranges from
$10 to $30 has the same range as a stock whose price varies from $50 to $70. The
range is $20 in both cases, but an increase from $10 to $30 is a 200 percent increment,
whereas the increase from $50 to $70 is only a 40 percent increase. The price of the
latter stock appears to be more stable; hence, less risk is associated with this security,
even though both stocks involve equal risk according to the range.

Dispersion Around an Investment’s Return

The problem inherent in using only two observations (e.g., a stock’s high and

[ dispersion low prices) to determine risk may be avoided by analyzing dispersion around an
Deviation from the average value, such as an investment’s average return. This technique considers all
average. possible outcomes. If there is not much difference among the individual returns

(i.e., they are close together), then the dispersion is small. If most of the returns
are near the extremes and differ considerably from the average return, then the
dispersion is large. The larger this dispersion, the greater the risk associated with
a particular stock.
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This concept is perhaps best illustrated by a simple example. An investment in
either of two stocks yields an average return of 15 percent, but stocks could have the
following returns:

Stock A Stock B
13%2% 11%

14 11%
14Ya 12

14 12

15 15

15% 172
153% 18

16 18%2
16% 19

Although the average return is the same for both stocks, there is an obvious differ-
ence in the individual returns. Stock A’s returns are close to the average value, whereas
stock B’s returns are closer to the high and low values. The returns of stock A cluster
around the average return. Because there is less variability in returns, it is the less risky
of the two securities.

These differences in risk are illustrated in Figure 5.3, which plots returns on the
horizontal axis and the frequency of their occurrence on the vertical axis. (This is basi-
cally the same information that was previously given for stocks A and B, except that
more observations would be necessary to construct such a graph. While only nine obser-
vations are used in the illustration, the figure is drawn as if there were a large number of

Cricuns 5.3

Distribution of the Returns of Two Stocks
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observations.) Most of stock A’s returns are close to the average return, so the frequency
distribution is higher and narrower. The frequency distribution for stock B’s return is
lower and wider, which indicates a greater dispersion in that stock’s returns.

The large dispersion around the average return implies that the stock involves
greater risk because the investor can be less certain of the stock’s return. The larger
the dispersion, the greater is the chance of a large loss from the investment, and,
correspondingly, the greater is the chance of a large gain. However, this potential for
increased gain is concomitant with bearing more risk. Stock A involves less risk; it has
the smaller dispersion. But it also has less potential for a large gain. A reduction in risk
also means a reduction in possible return on the investment.

Standard Deviation as a Measure of Risk: One Asset

This dispersion around the mean value (i.e., the average return) is measured by the
standard deviation. (The variance, which is the square of the standard deviation, is
also used to measure risk.) See the discussion of the variance and semivariance in the
appendix to this chapter. Since the standard deviation measures the tendency for the in-
dividual returns to cluster around the average return and is a measure of the variability
of the return, it may be used as a measure of risk. The larger the dispersion, the greater
the standard deviation and the larger the risk associated with the particular security.

The standard deviation of the returns for stock A is 1.01. The actual calculation
of the standard deviation is illustrated in the appendix to this chapter. Plus or minus
one standard deviation has been shown to encompass approximately 68 percent of all
observations (in this case, 68 percent of all the returns). Since the standard deviation
for A is 1.01, then approximately 68 percent of the returns fall between 13.99 and
16.01 percent. These returns are simply the average return (15 percent) plus 1.01 and
minus 1.01 (i.e., plus or minus the standard deviation).

For stock B the standard deviation is 3.30, so approximately 68 percent of the
returns fall between 11.7 and 18.3 percent. Stock B’s returns have a wider dispersion
from the average return, and this fact is indicated by the greater standard deviation.

These differences in the standard deviations are illustrated in Figure 5.4, which
reproduces Figure 5.3 but adds the standard deviations. The average return for both
stocks is 15 percent, but the standard deviation is greater for stock B than for stock A
(i.e., 3.30 for B versus 1.01 for A). By computing the standard deviation, the analyst
quantifies risk. This will help in the selection of individual securities, since the investor
will prefer those assets with the least risk for a given expected return.

If this were an illustration of selecting between two securities, the individual would
select investment A because it has the lower standard deviation for a given return. If
this were an illustration comparing the historical or actual returns between two in-
vestments, the individual would conclude that investment A had outperformed invest-
ment B because the returns were the same but B’s return had been more variable.

Such comparisons are easy when the returns are the same, because the analysis is
limited to comparing the standard deviations. The comparisons are also easy when the
standard deviations are the same, because then the analysis is limited to comparing the re-
turns. Such simple comparisons are rare, since investment returns and standard deviations
often differ. Investment A may offer a return of 10 percent with a standard deviation of
4 percent, while investment B offers a return of 14 percent with a standard deviation
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Cricune 5.4

Distribution of the Returns of Two Stocks (Including Standard Deviations)
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of 6 percent. Since neither the returns nor the standard deviations are the same, they may
not be compared. Investment A offers the lower return and less risk; therefore, it cannot
be concluded that it is the superior investment.

This inability to compare may be overcome by computing the coefficient of
variation, which divides the standard deviation by the return. This process, which is
illustrated in the appendix to this chapter, expresses risk relative to return. Higher
coefficients of variation imply more risk, because a higher numerical value means more
variability per unit of return.

The Return and Standard Deviation of a Portfolio

Although the preceding discussion was limited to the return on an individual security
and the dispersion around that return, the concepts can be applied to an entire port-
folio. A portfolio also has an average return and a dispersion around that return. The
investor is concerned not only with the return and the risk associated with each invest-
ment but also with the return and risk associated with the portfolio as a whole. This
aggregate is, of course, the result of the individual investments and of each one’s weight
in the portfolio (i.e., the value of each asset, expressed in percentages, in proportion to
the total value of the portfolio).
Consider a portfolio consisting of the following three stocks:

Stock Return
1 8.3%
2 10.6
3 12.3
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If 25 percent of the total value of the portfolio is invested in stocks 1 and 2 and
50 percent is invested in stock 3, the return is more heavily weighted in favor of
stock 3. The return is a weighted average of each return times its proportion in the

portfolio.
Weight (Percentage Value
of Stock in Proportion to Weighted
Return X Total Value of Portfolio) = Average
8.3% X 0.25 = 2.075%
10.6 X 0.25 = 2.650
123 X 0.50 = 6.150

The return is the sum of these weighted averages.

2.075%

2.650

6.150
10.875%

The previous example is generalized in Equation 5.3, which states that the return on
a portfolio r,isa weighted average of the returns of the individual assets [(7,) ... (7, )],
each weighted by its proportion in the portfolio (w, ... w ):

r, = wi(r) +wy(r) + ... +w,(r,). 5.3

The same general equation may be applied to expected returns, in which case the
expected return on a portfolio, E(r,), is a weighted average of the expected returns of
the individual assets [(E(r,) ... E(r,)], each weighted by its proportion in the portfolio
(w,...w):

E(r,) = w,E(r)) + w,E(ry) + ... + w,E(r,).

If a portfolio has 20 securities, each plays a role in the determination of the port-
folio’s return. The extent of that role depends on the weight that each asset has in the
portfolio. Obviously those securities that compose the largest part of the individual’s
portfolio have the largest impact on the portfolio’s return.

Unfortunately, an aggregate measure of the portfolio’s risk (i.e., the portfolio’s
standard deviation) is more difficult to construct than the weighted average of the
returns. This is because securities prices are not independent of each other. However,
while securities prices do move together, there can be considerable difference in these
price movements. For example, prices of stocks of firms in home building may be
more sensitive to recession than stock prices of utilities, whose prices may decline
only moderately. These relationships among the assets in the portfolio must be con-
sidered in the construction of a measure of risk associated with the entire portfolio.
These inner relationships among stocks are called covariation. Covariation considers
not only the variability of the individual asset but also its relationship with the other
assets in the portfolio.
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ricune 5.5

Stock Returns, Individually and Combined
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Since the calculation of a portfolio’s standard deviation becomes complicated for
a portfolio of many assets, the following illustrations will be limited to portfolios of
only two assets. Three cases are illustrated in Figure 5.5. In the first case, the two assets’
returns move exactly together; in the second, the two assets’ returns move exactly op-
posite; and in the third, the returns are independent of each other. While these examples
are simple, they do illustrate how a portfolio’s standard deviation is determined and the
effect of the relationships among the assets in the portfolio on the risk associated with
the portfolio as a whole.

The standard deviation of the returns on a portfolio (S,) with two assets is given
in Equation $5.4:

Sy = \/wiSﬁ + wiSt + 2w, cov,y,. 5.4

Although this looks formidable, it says that the standard deviation of the portfolio’s
return is the square root of the sum of (1) the squared standard deviation of the return
of the first asset (S,) times its squared weight in the portfolio (w,) plus (2) the squared
standard deviation of the return on the second asset (S,) times its squared weight (zv,)
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in the portfolio plus (3) two times the weight of the first asset times the weight of the
second asset times the covariance of the two assets.!

The calculation of covariation (like the calculation of the standard deviation) is
illustrated in the appendix to this chapter. As is also explained in the appendix, the
correlation coefficient combines the standard deviations of the two variables and the
covariance, so the covariance is computed before the correlation coefficient. However,
it is often convenient to express the covariance of returns on assets a and b (cov?®) in
terms of the correlation coefficient:

cov, =S8 X §, X (correlation coefficient of a and b).

Although the calculation of the correlation coefficient is illustrated in the appendix to
this chapter, for this discussion it is necessary to know only that the numerical values
of the correlation coefficient range from + 1.0 for perfect positive correlation to —1.0
for perfect negative correlation.

To illustrate the determination of the portfolio’s standard deviation, consider the
returns earned by securities A and B and the returns’ standard deviations in the fol-
lowing three cases in which the portfolio is divided equally between the two securities.
The three cases are also shown in Figure 5.5, which plots the returns on the assets and
on the portfolio composed of equal amounts invested in each (i.e., 50 percent of the
portfolio in each asset).

Case 1: Perfect Positive Correlation (Correlation Coefficient = 1.0)

Return on Return on Return on
Year Security A Security B Portfolio
1 10% 10% 10%
2 —12 —12 —12
3 —25 =25 =25
4 37 37 37
Average return 2.5% 2.5% 2.5%
Standard deviation of security returns 27.16 27.16 ?

'While Equation 5.4 expresses the standard deviation of a portfolio consisting of two assets, most portfolios consist
of more than two assets. The standard deviations of portfolios consisting of more assets are computed in the same
manner, but the calculation is considerably more complex. For a three-security portfolio, the calculation requires
portfolio weights for securities g, b, and ¢, and the covariance of ab, ac, and bc. For a six-security portfolio, the calculation
requires each security’s weight and the covariance of ab, ac, ad, ae, af, b, bd, be, bf, cd, ce, cf, de, df, and ef for a total of
15 covariances. The number of required covariances is

(n* = n)
-
in which n is the number of securities in the portfolios. For a six-security portfolio that is
(6 —6)
2
For a portfolio with 100 securities, the required number of covariances is
(100° — 100)
2

While such calculations can be performed by computers, a two-security portfolio is sufficient to illustrate the computation
of the portfolio standard deviation and its implication for diversification.

= 15.

= 4,950.
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In this case, the securities move exactly together (i.e., their correlation coefficient is 1.0).
The standard deviation of the portfolio is computed as follows:

S, = VuwrS* + wiSk + 2w wycov,,

= VWS + wiSt + 2w,w,S,S, Correlation Coefficient,,

=10.52(27.16)* + 0.5%(27.16)* + 2(0.5)(0.5)(27.16)(27.16)(1)

= 27.16.

Case 2: Perfect Negative Correlation (Correlation Coefficient = —1.0)

Return on Return on Return on
Year Security A Security B Portfolio
1 —15% 25% 5%
2 12 -2 5
3 25 —15 5
4 —37 47 5
Average return —3.75% 13.75% 5%
Standard deviation of security returns 27.73 27.73% ?

In this case the returns move exactly opposite (i.e., the correlation coefficient is —1.0),
and the standard deviation of the portfolio is

S, = VS + wiSh + 2w,wycov,,

=V0.52(27.73)* + 0.52(27.73)* + 2(0.5)(0.5)(27.73)(27.73)(~1)
=0.

Case 3: Partial Negative Correlation (Correlation Coefficient = —0.524)

Return on Return on Return on
Year Security A Security A Security B Portfolio
1 10% 2% 6%
2 -8 12 2
3 14 6 10
4 4 -2 1
Average return 5% 4.5% 4.75%
Standard deviation of security returns 9.59 5.97% ?

In this last case the returns do not move together. In the first and third years they
both generated positive returns, but in the other two years one generated a loss
while the other produced a positive return. In this illustration the correlation
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coefficient between the returns equals —0.524. Thus, the standard deviation of the port-
folio is

Sy = \/wﬁSﬁ + wiS? + 2w, wy,covy,

=1/0.5%(9.59)% + 0.52(5.97)> + 2(0.5)(0.5)(9.59)(5.97)(—0.524)
= 4.11.

Notice how, in the first case, the standard deviation of the portfolio is the same as the
standard deviation of the two assets. Combining these assets in the portfolio has no im-
pact on the risk associated with the portfolio. In Case 2, the portfolio’s risk is reduced to
zero (i.e., the portfolio’s standard deviation is zero). This indicates that combining these
assets whose returns fluctuate exactly in opposite directions has the effect on the portfo-
lio of completely erasing risk. The fluctuations associated with one asset are exactly off-
set by the fluctuations in the other asset, so there is no variability in the portfolio’s return.

Notice that in the second case the elimination of risk does not eliminate the posi-
tive return. Of course, if one asset yielded a return of +10 percent while the other asset
yielded —10 percent, the net return is 0 percent. That is, however, a special case. If in
one period the return on one asset is +15 percent while the other is —5 percent, the
net is 5 percent. The return is a weighted average of the individual returns, so in this
illustration the return is (0.5) (0.15) + (0.5) (—0.05) = 0.05 = 5 percent. If, in the next
period, the first asset yielded —1 percent while the other yielded 11 percent, the net is
still 5 percent. The swing in the first asset’s return is —16 percent (+15 to —1), while
the swing in the second asset’s return is +16 percent (—5 to +11). The movements
are exactly opposite, so the correlation coefficient would be —1.0, but the return on a
portfolio equally invested in the two securities would be +35 percent for both periods.

In the third case, which is the most realistic of the three illustrations, the standard
deviation of the portfolio is less than the standard deviations of the individual assets.
The risk associated with the portfolio as a whole is less than the risk associated with
either of the individual assets. Even though the assets’ returns do fluctuate, the fluctua-
tions partially offset each other, so that by combining these assets in the portfolio, the
investor reduces exposure to risk with almost no reduction in the return.

Diversification and the reduction in unsystematic risk require that assets’ returns
not be highly positively correlated. When there is a high positive correlation (as in
Case 1), there is no risk reduction. When the returns are perfectly negatively correlated
(as in Case 2), risk is erased (i.e., there is no variability in the combined returns). If one
asset’s return falls, the decline is exactly offset by the increase in the return earned by
the other asset. The effect is to achieve a risk-free return. In the third case, there is nei-
ther a perfect positive nor a perfect negative correlation. However, there is risk reduc-
tion, because the returns are poorly correlated. The lower the positive correlation or the
greater the negative correlation among the returns, the greater will be the risk reduction
achieved by combining the various assets in the portfolio.

While the above illustration is extended, it points out a major consideration in the
selection of assets to be included in a portfolio. The individual asset’s expected return and
risk are important, but the asset’s impact on the portfolio as a whole is also important. The
asset’s return and the variability of that return should be considered in a portfolio context.

Copyright 2013 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



148 PART ONE  The Investment Process and Financial Concepts

Cricuns 5.6

Annual Returns for Mobil and PSEG: Individually and Combined
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It is quite possible that the inclusion of a volatile asset will reduce the risk exposure of
the portfolio as a whole if the return is negatively correlated with the returns offered by
the other assets in the portfolio. Failure to consider the relationships among the assets
in the portfolio could be counterproductive if including the asset reduces the portfolio’s
potential return without reducing the variability of the portfolio’s return (i.e., without re-
ducing the element of risk). The correlation between assets is an essential topic in portfolio
management and appears frequently in this text, especially when considering diversifica-
tion through the use of fixed-income securities, real estate, collectibles, or foreign securities.

RISKREDUCTION THROUGH DIVERSIFICATION:
AN ILLUSTRATION

The previous discussion has been abstract, but the concept of diversification through
securities whose returns are not positively correlated may be illustrated by considering
the returns earned on two specific stocks, Public Service Enterprise Group and Mobil
Corporation. Public Service Enterprise Group is primarily an electric and gas utility
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whose stock price fell with higher interest rates and inflation. Prior to its merger with
Exxon, Mobil was a resource company whose stock price rose during inflation in re-
sponse to higher oil prices but fell as oil prices weakened and inflation receded.

The annual returns (dividends plus price change) on investments in these two stocks are
given in Figure 5.6. As may be seen in the graph, there were several periods when the returns
on the two stocks moved in opposite directions. For example, during 1971 and 1978, an in-
vestment in Public Service Enterprise Group generated a loss while an investment in Mobil
produced a gain. However, the converse occurred during 1981 as the trend in Public Service
Enterprise Group’s stock price started to improve. From 1980 to 1985 the price of Public
Service Enterprise Group doubled, but the price of Mobil’s stock declined so that most of
the return earned on Mobil’s stock during the mid-1980s was its dividend.

Figure 5.7 presents a scatter diagram of the returns on these two stocks for
1971-1991. The horizontal axis presents the average annual return on Public Service
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Enterprise Group, while the vertical axis presents the average annual return on Mobil
Corporation. As may be seen in the graph, the individual points lie throughout the
plane representing the returns. For example, point A represents a positive return on
Mobil but a negative return on Public Service Enterprise Group, and point B represents
a positive return on Public Service Enterprise Group but a negative return on Mobil.
Combining these securities in a portfolio reduces the individual’s risk exposure, as is
also shown in Figures 5.6 and 5.7. The line representing the composite return in Figure 5.6
runs between the lines representing the returns on the individual securities. Over the
entire time period, the average annual returns on Mobil and Public Service Enterprise
Group were 16.6 and 13.0 percent, respectively. The average annual return on the com-
posite was 14.8 percent. The risk reduction (i.e., the reduction in the dispersion of the
returns) can be seen by comparing the standard deviations of the returns. For the indi-
vidual stocks, the standard deviations were 26.5 percent and 19.4 percent, respectively,
for Mobil and Public Service Enterprise Group. However, the standard deviation for the
composite return was 18.9, so the dispersion of the returns associated with the portfo-
lio is less than the dispersion of the returns on either stock by itself. The calculation is

V(0.5)%(26.5)% + (0.5)%(19.4)% + 2(0.5)(0.5)(26.5)(19.4)(0.34) = 18.9.

In this illustration the correlation coefficient between the two returns is 0.34. This
lack of correlation is visible in Figure 5.7. If there were a high positive correlation be-
tween the two returns, the points would lie close to the line XY. Instead, the points are
scattered throughout the figure. Thus, there is little correlation between the two returns,
which is why combining the two securities reduces the individual’s risk exposure.

It should be noted that combining these two stocks achieved diversification in the
past because their returns were not highly correlated. Such diversification, however,
may not be achieved in the future if the returns become highly positively correlated.
This higher correlation appears to have occurred since 1985. The annual returns plot-
ted in Figure 5.6 appear to have moved together from 1985 through 1991. This move-
ment suggests that investing in these two stocks had little impact on diversification after
1985. This inference is confirmed because the correlation coefficient for the years 1971
through 1985 is 0.231, but 0.884 for 1986 through 1991. (The correlation remained
high after 1991 and was 0.732 for the 15 years 1985-1999. This high correlation sug-
gests that acquiring Mobil and Public Service Enterprise Group would have had at best
a small impact on the variability of the portfolio’s return during that period.)

Tangible Assets and Diversification

Perhaps the strongest rationale for acquiring collectibles and other nonfinancial assets
as investments is their possible impact on diversification. The returns on most financial
assets tend to be positively correlated. When stock prices rise, the prices of most indi-
vidual stocks rise in sympathy. The factors that cause stock prices to rise often cause
bond prices to rise. Lower interest rates tend to be bullish for both stocks and bonds.
Inflation tends to cause the prices of both stocks and bonds to fall as earnings are
squeezed and tighter monetary policy raises interest rates.

The returns on some physical assets (e.g., gold and other precious metals, real
estate, and art objects) may be negatively correlated with returns on financial assets.
The inflation that hurts stocks and bonds may be beneficial for precious metals or real
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estate. This suggests that these assets can play an important role in the construction of
a diversified portfolio. The attractiveness of tangible assets then may not be the returns
they offer but the possibility of risk reduction, in which case they are not alternatives to
financial assets but complementary to them.

Diversification and Asset Allocation

One purpose of asset allocation is the diversification of a portfolio. As an investment
policy, asset allocation determines what proportion of the portfolio should be invested
in different classes or types of assets. A financial planner may recommend that a client
construct a portfolio of 10 percent liquid assets such as money market mutual funds
to meet financial emergencies, 30 percent fixed-income securities (bonds) to generate
income, and 60 percent stocks to generate growth. The stock component of the portfo-
lio may be allocated one-third to large companies (i.e., large cap), one-third to smaller
companies (i.e., mid and small cap stocks), and one-third to foreign securities. The
foreign stocks may be allocated between emerging economies such as China and devel-
oped economies such as Japan.

A portfolio of 60 percent stock, 30 percent bonds, and 10 percent cash should help
achieve diversification. Of course, for this allocation to diversify a portfolio, the returns
on the various assets would have to lack high, positive correlation. To some extent, this
lack of correlation is self-evident. The modest return on the liquid assets should not be
correlated with the return on the stocks. Combining these assets with stocks should
reduce the variability of the portfolio without necessarily reducing the return.

PORTFOLIO THEORY

Harry Markowitz is credited with being the first individual to use the preceding mate-
rial to develop a theory of portfolio construction employing returns and risk as mea-
sured by a portfolio’s standard deviation.? This contribution was a major advance in
finance and led to the development of the Capital Asset Pricing Model (CAPM) and
subsequently to the arbitrage pricing model, generally referred to as arbitrage pricing
theory (APT). Both the CAPM and the APT seek to explain portfolio and security re-
turns as a response to change in identifiable variables.

The Markowitz Model

The Markowitz model is premised on a risk-averse individual constructing a diversified
portfolio that maximizes the individual’s satisfaction (generally referred to as utility by
economists) by maximizing portfolio returns for a given level of risk. This process is
depicted in Figures 5.8 through 5.10, which illustrate the optimal combinations of risk
and return available to investors, the desire of investors to maximize their utility, and

“Harry M. Markowitz, “Portfolio Selection,” Journal of Finance (March 1952); and Harry M. Markowitz, Portfolio Selection:
Efficient Diversification of Investments (New York: Wiley, 1959).
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The Efficient Frontier
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the determination of the optimal portfolio that integrates utility maximization within
the constraint of the available portfolios.
Figure 5.8 illustrates the determination of the optimal portfolios available to inves-
tors. The vertical axis measures portfolio expected returns expressed as a percentage.
The horizontal axis measures the risk associated with the portfolio, using the portfolio’s
standard deviation (o). In Figure 5.8, the shaded area represents possible portfolios
composed of various combinations of risky securities. This area is generally referred
[inefficient portfolio to as the attainable or feasible set of portfolios. Some of these portfolios are inefficient
A portfoliowhosere-  because they offer an inferior return for a given amount of risk. For example, portfolio A
turnis not maximized g inefficient since portfolio B offers a higher return for the same amount of risk.
given the level of risk. All portfolios that offer the highest return for a given amount of risk are referred

efficient portfolio to as efficient. The line that connects all these portfolios (XY in Figure 5.8) defines the
The portfolio that efficient frontier and is referred to as the efficient set of portfolios. Any portfolio that
offers the highest offers the highest return for a given amount of risk must lie on the efficient frontier. Any

expected return for a

given amount of risk portfolio that offers a lower return is inefficient and lies below the efficient frontier in

the shaded area. Since inefficient portfolios will not be selected, the efficient frontier
establishes the best set of portfolios available to investors.

A portfolio such as C that lies above the efficient frontier offers a superior yield for
the amount of risk. Investors would prefer that portfolio to portfolio B on the efficient
frontier because C offers a higher return for the same level of risk. Unfortunately, com-
bination C of risk and return does not exist. It is not a feasible solution. No combina-
tion of risk and expected return that lies above the efficient frontier is attainable.

While the efficient frontier gives all the best attainable combinations of risk and
return, it does not tell which of the possible combinations an investor will select. That
selection depends on the individual’s willingness to bear risk. The combining of the
efficient frontier and the willingness to bear risk determines the investor’s optimal
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portfolio. Figure 5.8 gives only the efficient frontier; it says nothing about the investor’s
willingness to bear risk.

This willingness to bear risk may be shown by the use of indifference curves, which
are often used in economic theory to indicate levels of an individual’s utility (i.e., con-
sumer satisfaction) and the impact of trading one good for another. While satisfaction
cannot be measured, the analysis permits the ranking of levels of satisfaction. A higher
level of satisfaction may be reached by obtaining more of one good without losing
some of an alternative good. For example, a consumer will prefer a combination of five
apples and five oranges to a combination of five apples and four oranges, because the
individual has more apples but has not lost any oranges.

While five apples and five oranges is preferred to five apples and four oranges, it
cannot be concluded that the individual will prefer six apples and four oranges to five
apples and five oranges. To obtain the sixth apple, the consumer gave up one orange.
If the consumer prefers the additional apple to the lost orange, then a higher level of
satisfaction is achieved. If the consumer does not prefer the additional apple, then the
level of satisfaction is reduced. It is also possible that the additional satisfaction gained
by the additional apple exactly offsets the satisfaction lost, so the individual is indiffer-
ent between five apples and five oranges and six apples and four oranges. Notice that
instead of measuring satisfaction, the analysis seeks to determine levels of satisfaction—
that is, which combination of goods is preferred.

When applied to portfolio theory, the economic theory of consumer behavior de-
velops the trade-off between risk and return (instead of the trade-off between two
goods such as apples and oranges). This trade-off between risk and return is also shown
by indifference curves. A set of these indifference curves is illustrated in Figure 5.9. Each
indifference curve represents a level of satisfaction, with higher curves indicating higher
levels of satisfaction. Movements along a given curve indicate the same level of satisfac-
tion (the individual is indifferent). For example, on indifference curve I,, the investor
would be willing to accept a modest return, such as 7, and bear a modest amount of
risk (a'pl). The same investor would also be willing to bear more risk for a higher return
(e.g., 7, and UPZ)' The additional return is sufficient to induce bearing the additional
risk, so the investor is indifferent between the two alternatives. Thus, all the points on
the same indifference curve represent the same level of satisfaction.

The indifference curves in Figure 5.9 are for a risk-averse investor; hence, addi-
tional risk requires more return. However, notice that these curves are concave from
above; their slope increases as risk increases. This indicates that investors require ever-
increasing amounts of additional return for equal increments of risk to maintain the
same level of satisfaction.

Investors would like to earn a higher return without having to bear additional risk.
A higher return without additional risk increases total satisfaction. Higher levels of
satisfaction are indicated by indifference curves I, and I, which lie above indifference
curve I,. Once again the investor is indifferent between any combination of risk and
return on I,. All combinations of risk and return on indifference curve I, are preferred
to all combinations on indifference curve I,. Correspondingly, all points on indifference
curve I, are preferred to all points on I,. Since there is an indefinite number of levels
of satisfaction, an indefinite number of indifference curves could be constructed for an
individual. Each would represent a different level of satisfaction, and the higher the
curve, the higher the level of satisfaction. (One of the advantages offered by this type
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of analysis is that indifference curves themselves do not measure satisfaction; they only
indicate rankings—that is, I, is preferred to I,.)

The investor seeks to reach the highest level of satisfaction but is, of course, con-
strained by what is available. The best combinations of risk and return available are
given by the efficient frontier. Superimposing the indifference curves on the efficient
frontier defines the investor’s optimal portfolio. This is shown in Figure 5.10, which
combines Figures 5.8 and 5.9. The optimal combination of risk and return represented
by point O is the investor’s optimal combination of risk and return.

If the investor selects any other portfolio with a different combination of risk and
return on the efficient frontier (e.g., A), that portfolio would not be the individual’s best
choice. While portfolio A is an efficient combination of risk and return, it is not the optimal
choice, as may be seen using the following logic. Portfolio B is equal to portfolio A (i.e., the
investor is indifferent between A and B), but B is not efficient and is inferior to portfolio O,
since O offers a higher level of return for the same amount of risk. Portfolio O must be
preferred to B, and because A and B are equal, O must also be preferred to A. By similar
reasoning, only one portfolio offers the highest level of satisfaction and lies on the efficient
frontier. That unique combination of risk and return is represented by portfolio O, which
occurs at the tangency of the efficient frontier and indifference curve I,.
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If an indifference curve cuts through the efficient frontier (e.g., I,), it is attainable
but inferior, and it can always be shown that the investor can reach a higher level of
satisfaction by altering the portfolio. If an indifference curve lies above the efficient
frontier (e.g., I5), such a level of satisfaction is not obtainable. The investor would like
to reach that level of satisfaction, but no combination of assets offers such a high ex-
pected return for that amount of risk.

Different investors may have varying indifference curves. If the investor is very
risk-averse, the curves tend to be steep, indicating a large amount of additional return
is necessary to induce this individual to bear additional risk and maintain the same level
of satisfaction. If the curves are relatively flat, the individual is less risk-averse. Only a
modest amount of additional return is necessary to induce this individual to bear ad-
ditional risk and still maintain the same level of satisfaction. However, both investors
are still averse to bearing risk. The difference is the degree of risk aversion.

THE CAPITAL ASSET PRICING MODEL

Although indifference curves cannot be observed or estimated, combining them with
the efficient frontier produced a major step forward for portfolio theory. For the first
time, the Markowitz model explained diversified portfolio construction in the utility-
maximization framework generally used by economists. This model subsequently led to
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the development of the Capital Asset Pricing Model (CAPM) by William F. Sharpe, John
Lintner, and Jan Mossin.? The CAPM is among the most important theoretical concepts
in finance; it advances the relationship between risk and return in an efficient market
context, adds the possibility of earning a risk-free return, and is easier to implement
than the Markowitz model. The CAPM is an outgrowth of the Markowitz model and
extends the concept of optimal diversified portfolios to the market in general and to the
valuation of individual securities. That is, the concept is applied in both a macro context
that specifies the relationship between risk and the return on a portfolio and a micro
context that specifies the relationship between risk and the return on a specific asset.
The macro aspect of the CAPM is the development of the capital market line.
Figure 5.11 begins with all the possible efficient portfolios of risky securities and adds
line AB, which begins at 7, on the Y-axis and is tangent to the efficient frontier. AB is the
capital market line specified by the Capital Asset Pricing Model. Each point on the line
represents a combination of the risk-free security and a portfolio encompassing risky
securities. If investors bear no risk and invest their entire portfolios in risk-free assets,
they should earn a return equal to 7,. As investors substitute risky securities for the
risk-free assets, both risk and return increase (i.e., there is movement along the capital
market line). Point Z, the point of tangency, represents a portfolio consisting solely of
risky securities. To the right of Z, an investor is using margin to increase return further,

Capital Market Line
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3For the seminal work on CAPM, see William Sharpe, “Capital Asset Prices: A Theory of Market Equilibrium,” Journal of
Finance (September 1964): 425-442; John Lintner, “The Valuation of Risk Assets and the Selection of Risk Investments
in Stock Portfolios and Capital Budgets,” Review of Economics and Statistics (February 1965): 13-37; and Jan Mossin,
“Equilibrium in a Capital Asset Market," Econometrica (October 1966): 768-783. The contributions of Markowitz and
Sharpe to the analysis of risk and the development of portfolio theory are so important that they, along with Merton
Miller, were awarded the Nobel Prize in economics in 1990.
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but the use of margin continues to increase risk. In effect, the capital market line AZB
becomes the efficient frontier. Combinations of risk and return on this line represent the
best attainable portfolios, and these combinations range from portfolios with no risk
earning only the risk-free return to portfolios in which securities are bought on margin.

The equation for the capital market line is based on the equation for a straight line:

Y=a+ bX,

in which Y is the return on the portfolio (r,); a, the intercept, is the risk-free rate (r), X
measures risk; and b is the slope of the line. The equation for the capital market line is

I 5.5
=r+ (o, :
7’1, 1’}( p 0-[7

m

This equation states that the return on a portfolio (r,) is the sum of the return
earned on a risk-free asset (risk-free return = rf) such as a Treasury bill and a risk
premium that depends on (1) the extent to which the return on the market exceeds the
risk-free return (i.e., 7, — r) and (2) the dispersion of the portfolio (o) relative to the
dispersion of the market (o, ). If the dispersion of the portfolio is equal to the dispersion
of the market, these two considerations cancel; the return on such a portfolio depends
solely on the risk-free rate and the risk premium associated with investing in securities.
If, however, the dispersion of the portfolio is greater than the dispersion of the market,
the return will have to exceed the return associated with the market. The risk premium
is larger. Thus, the capital market line indicates that to earn larger returns, the investor
is required to take greater risks.

A PRACTICAL CAPITAL MARKET LINE

The prior discussion indicates that one facet of the Capital Asset Pricing Model is a
theory explaining the determination of an individual’s optimal portfolio as a combina-
tion of a riskless asset and a portfolio of risky securities in which the capital market
line specifies the relationship between a portfolio’s risk and return. The slope of the line
indicates the additional return associated with each additional unit of risk. Illustrations
such as Figure 5.12 are sometimes used to indicate how individual classes of assets may
fall on the capital market line and how the substitution of one class of assets increases
the investor’s return and risk exposure.

Although the discussion of each type of security in Figure 5.12 is deferred until its
appropriate place in the text, the illustration suggests that there are specific assets, such
as short-term U.S. Treasury bills or federally insured savings accounts, that generate a
modest return without risk. As you move farther to the right, returns increase as the
investor acquires riskier assets. Risk-free assets are followed by money market securities
with marginally higher yields. These are succeeded by bonds with intermediate-term ma-
turities of one to ten years. Bonds with longer terms to maturity tend to offer higher re-
turns but expose the investor to greater risk. Stocks of large corporations and small firms
offer even more return but require the individual to bear even greater risk. At the extreme
right of the figure, such assets as options, foreign investments, real estate, collectibles,
and futures contracts produce the highest returns but carry the greatest amount of risk.

While Figure 5.12 indicates that some assets offer higher returns for additional risk-
taking, the Capital Asset Pricing Model suggests that investors combine these various
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assets in efficient diversified portfolios. If an investor’s particular portfolio does not lie on
the efficient frontier, that individual alters the combination of assets to obtain an efficient
portfolio. Then the investor determines if that efficient portfolio offers the highest level
of satisfaction. If it does not, the investor further alters the portfolio until both conditions
are met, so that the portfolio is efficient while achieving the highest level of satisfaction.

This process is no different than individuals’ allocating their income among various
goods and services so that the highest level of consumer satisfaction is achieved with
the given amount of income. The amount of income constrains the consumer just as the
efficient frontier constrains the investor. Given these constraints, individuals still be-
have in such a way as to maximize their consumer satisfaction. In portfolio theory, that
maximization is indicated by the tangency of the efficient frontier and the individual
investor’s indifference curves.

BETA COEFFICIENTS

The second component of the Capital Asset Pricing Model is the specification of the
relationship between risk and return for the individual asset. At the micro level this re-
lationship is referred to as the security market line (SML). Although this relationship is
very similar to the capital market line, the difference is important. In the capital market
line, risk is measured by the portfolio’s standard deviation. In the security market line,
the individual asset’s risk is measured by a beta coefficient. Understanding the security
market line requires understanding beta coefficients. Thus, it is necessary to explain this
measure of risk before discussing its use in the Capital Asset Pricing Model.

When an individual constructs a well-diversified portfolio, the unsystematic sources
of risk are diversified away. That leaves the systematic sources of risk as the relevant
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risks. A beta coefficient is a measure of systematic risk; it is an index of the volatility
of the individual asset relative to the volatility of the market. The beta coefficient for a
specific security (8;) is defined as follows:

Standard deviation of the . )
: Correlation coefficient between the
return on stock 7

= — X return on the stock and the return 5.6
A Standard deviation of the
on the market

return on the market

Thus, beta depends on (1) the variability of the individual stock’s return, (2) the vari-
ability of the market return (both measured by their respective standard deviations),
and (3) the correlation between the return on the security and the return on the market.
(The computation of beta is illustrated in the section on regression analysis in the ap-
pendix to this chapter.)

The ratio of the standard deviations measures how variable the stock is relative to
the variability of the market. The more variable a stock’s return (i.e., the larger the stan-
dard deviation of the stock’s return) relative to the variability of the market’s return,
the greater the risk associated with the individual stock. The correlation coefficient
indicates whether this greater variability is important.

The impact of different numerical values for the standard deviation of the stock’s
return and for the correlation coefficient on the beta coefficient is illustrated in
Exhibit 5.2. The exhibit has two parts. In the first, the stock return moves exactly
with the market, so the correlation coefficient between the return on the stock and the
return on the market is 1.0. Since the correlation coefficient is equal to 1.0, there is a
strong, positive relationship between the return on the market and the return on the
stock. Whether the stock has more or less market risk depends on the variability of the
stock’s return relative to the variability of the market return. When the stock’s return
is less variable than the market return (e.g., when the standard deviation is 2 percent),
the beta is 0.2. The stock is less volatile than the market, and the stock has only a small
amount of market risk. When the standard deviation is 18 percent, the beta is 1.8. The
stock is more volatile than the market and has a large amount of market risk.

In the second part of Exhibit 5.2, the standard deviations of the stock and the
market are equal, but the value of the correlation coefficient varies. When the returns
on the stock and the market move in exactly opposite directions, the correlation coef-
ficient is —1.0 and the beta is —1.0. While the variability of the stock and the market
are the same, the volatility of the stock and the market returns are exactly opposite.
Conversely, if the correlation coefficient is +1.0, the beta is +1.0. The variability of the
stock and market returns are identical, and the volatility of the stock is the same as the
market. If there is no relationship between returns on the stock and the market (i.e.,
the correlation coefficient is 0.0), the beta equals 0.0. The return on the stock does not
respond to changes in the market; there is no market risk. The stock’s return can vary,
but this variability must be explained by other sources of risk.

As long as there is a strong relationship between the return on the stock and the
return on the market (i.e., the correlation coefficient is not a small number), the beta
coefficient has meaning. Since the numerical values of the correlation coefficients can
range from —1.0 to +1.0, they are often squared to obtain the coefficient of determina-
tion, or (R?). As is explained in the statistical appendix to this chapter, the coefficient
of determination gives the proportion of the variation in one variable explained by the

Copyright 2013 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



160 PART ONE  The Investment Process and Financial Concepts

Various Values of Beta Coefficients

Part 1
Standard deviation of the market 10%
Correlation coefficient of the returns on the stock and 10
on the market ’
Standard Deviation of the Stock Beta
2% (2/10)(1) = 0.2
6 (6/10)(1) = 0.6
10 (10/10)(1) = 1.0
14 (14/10)(1) =14
18 (18/10)(1) = 1.8
Part 2
Standard deviation of the market 10%
Standard deviation of the stock 10%
Correlation Coefficient Beta
~10 (10/10)(—=1.0) = —1.0
05 (10/10)(—0.5) = —0.5
0.0 (10/10)(0.0) = 0.0
05 (10/10)(0.5) = 0.5
1.0 (10/100(1.00= 1.0

variation in the other variable. Beta coefficients with low coefficients of determination
suggest that the beta is of little use in explaining the movements in the stock, because
some factor other than the market is causing the variation in the stock’s return.

If a stock has a beta of 1.0, the implication is that the stock’s return moves exactly
with an index of the market. A 10 percent return in the market could be expected to pro-
duce a 10 percent return on the specific stock. Correspondingly, a 10 percent decline in the
market would result in a 10 percent decline in the return on the stock. A beta coefficient
of less than 1.0 implies that the return on the stock would tend to fluctuate less than the
market as a whole. A coefficient of 0.7 indicates that the stock’s return would rise by only
7 percent as a result of a 10 percent increase in the market but would fall by only 7 per-
cent when the market declined by 10 percent. A coefficient of 1.2 means that the return on
the stock could be expected to be 12 percent if the market return was 10 percent, but the
return on the stock would decline by 12 percent when the market declined by 10 percent.

The greater the beta coefficient, the more systematic market risk associated with
the individual stock. High beta coefficients may indicate higher profits during rising
markets, but they also indicate greater losses during declining markets. Stocks with
high beta coefficients are referred to as aggressive. The converse is true for stocks with
low beta coefficients, which should earn lower returns than the market during periods
of rising stock prices but earn higher (or less negative) returns than the market during
periods of declining prices. Such stocks are referred to as defensive.

This relationship between the return on a specific security and the market index as
a whole is illustrated in Figures 5.13 and 5.14. In each graph the horizontal axis rep-
resents the percentage return on the market index and the vertical axis represents the
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a5 3

Selected Beta Coefficients as Computed by Value Line

Beta Coefficient

Company 1986 1995 2001 2007 2012
AT&T 0.90 0.85 1.00 1.10 0.75
ExxonMobil 0.80 0.60 0.80 0.90 0.80
Altria (Philip Morris Inc.) 0.95 1.20 0.70 0.80 0.55
Johnson & Johnson 0.95 1.10 0.85 0.65 0.65
IBM 1.05 1.00 1.00 1.00 0.85
GE 1.05 1.10 1.25 1.20 1.20
Viacom 1.05 1.05 1.20 NMF 1.20
E.l. Du Pont 1.20 1.00 1.00 1.00 1.15
McDonald’s 1.10 1.05 0.85 1.10 0.65
Alcoa 1.15 1.05 0.90 1.40 1.45
Boeing 1.20 1.00 0.95 1.10 1.05
Average 1.04 1.00 0.95 1.03 0.94

NMF = No meaningful figure.
Source: Value Line Investment Survey, various issues.

percentage return on the individual stock. The line AB, which represents the market, is
the same in both graphs. It is a positive-sloped line that runs through the point of origin
and is equidistant from both axes (i.e., it makes a 45-degree angle with each axis).

Figure 5.13 illustrates a stock with a beta coefficient of greater than 1.0. Line CD
represents a stock whose return rose and declined more than the market. In this case
the beta coefficient is 1.2, so when the return on the market index is 10 percent, this
stock’s return is 12 percent.

Figure 5.14 illustrates a stock with a beta coefficient of less than 1.0. Line EF represents
a stock whose return rose (and declined) more slowly than the market. In this case the beta
coefficient is 0.8, so when the market’s return is 10 percent, this stock’s return is 8 percent.

Beta coefficients do vary among firms. This is illustrated in Exhibit 5.3, which pre-
sents the beta coefficients for selected firms as computed by Value Line. As may be seen
in the table, some firms (e.g., ExxonMobil) have relatively low beta coefficients, while
the coefficients for other firms (e.g., GE) are higher. Investors who are willing to bear
more risk may be attracted to these stocks with higher beta coefficients. Investors who
are less inclined to bear risk may prefer the stocks with low beta coefficients. Although
these investors forgo some potential return during rising market prices, they should suf-
fer smaller losses during periods of declining stock prices.

Fortunately, betas are readily available through the Internet from several sources.
(Possible sources are provided in the Investment Assignment at the end of Chapter 1.
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How beta coefficients are estimated is illustrated in the appendix to this chapter.)
You should be warned that beta coefficients from different sources often differ for the
same stock. Exhibit 5.3 provided beta coefficients for several stocks as reported by
the Value Line Investment Survey. The following table reproduces selected Value Line
beta coefficients and adds the betas reported by Yahoo! Finance and Google Finance.

Company Value Line Beta Yahoo! Beta  Google Beta
Alcoa 1.45 2.22 2.09
AT&T 0.75 0.80 0.60
ExxonMobil 0.75 0.80 0.50
GE 1.20 1.21 1.58
IBM 0.85 0.91 0.66
Johnson & Johnson 0.65 0.55 0.54

Immediately it is apparent that the estimated beta coefficients differ.

Why are there differences? The answer to that question is that beta coefficients
are estimated using historical data. Beta coefficients are the slope of the line relating
the return on the stock to the return on the market. Differences may arise because
the estimates use a different measure of the market (e.g., the Value Line stock index
or the Standard & Poor’s 500 stock index). Another possible source of the difference
is the time period covered. One estimate may use daily returns over three years while
another may use weekly or monthly returns over five years.

Whether the differences are important depends on the amount of the difference
and the potential usage of the coefficients. For example, a low-risk investor who desires
stocks whose prices will be relatively stable will purchase securities with low beta coef-
ficients. If an investor selects a stock with a beta coefficient of 0.6, that individual will be
upset if the market declines by 10 percent but the stock’s price falls by 15 percent. A beta
of 0.6 would suggest that the stock should decline by 6 percent when the market declines
by 10 percent. Beta coefficients are also used to value stock (Chapter 9) and to measure
mutual fund performance (Chapter 6). A low beta suggests less risk and a higher valu-
ation or superior performance on a risk-adjusted basis. Certainly different betas could
lead to different valuations or different conclusions concerning performance.

Since betas are estimated using historical price data, they may change over time.
This is also illustrated in Exhibit 5.3; the Alcoa beta ranged from 0.90 to 1.45. While
beta coefficients for individual stocks may be unstable, empirical studies have shown
that there is a tendency for numerical values to move toward 1.0. That is, riskier securi-
ties become less volatile and vice versa.

Unlike the beta coefficient for individual securities, the beta coefficient for a diver-
sified portfolio is fairly stable over time. Changes in the different beta coefficients tend
to average out; while one stock’s beta coefficient is increasing, the beta coefficient of
another stock is declining. A portfolio’s historical beta coefficients, then, can be used
as a tool to forecast its future beta coefficient, and this projection should be more ac-
curate than forecasts of an individual security’s beta coefficient. For example, in both
1995 and 2007 the average beta coefficient of the portfolio illustrated in Exhibit 5.3
is approximately 1.0. If an equal dollar amount were invested in each security, the
value of the portfolio should follow the market value fairly closely, even though in-
dividual beta coefficients are greater or less than 1.0. This tendency of the portfolio
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to mirror the performance of the market should occur even though selected securities
may achieve a return that is superior (or inferior) to that of the market as a whole.

Beta and the Security Market Line

Beta’s primary use in finance has been its incorporation into the Capital Asset Pricing
Model as the key variable that explains individual security returns. The relationship be-
tween risk, as measured by beta, and an asset’s return is specified in the security market
line (SML). The security market line stipulates the return on a stock (r) as

=t B 7

The return on a stock depends on the risk-free rate of interest (r,) and a risk premium
composed of the extent to which the return on the market (7, ) exceeds the risk-free rate
and the individual stock’s beta coefficient. This relationship (i.e., the security market
line) is shown in Figure 5.15.

To make the equation operational, the analyst needs not only the beta coefficient
but also the risk-free rate and the return on the market. The yield on federal government
Treasury securities is generally used as the risk-free rate. The return on the Standard &
Poor’s 500 stock index is often used as a measure of the return on the market. An alter-
native is to use the historical returns estimated by Ibbotson Associates and reported in
Stocks, Bonds, Bills, and Inflation (SBBI) Yearbook. Although these measures of return
may be appropriate for most securities and portfolios, they may not be appropriate in
special cases such as the securities of gold companies or securities issued in emerging
markets. (See the discussion of stock valuation in Chapter 9 and returns in Chapter 10.)

The similarity of the capital market line and the security market line are immedi-
ately apparent if Figure 5.15 is compared to Figure 5.11. The Y-axis is the same, and the
relationship between risk and return is represented as a straight line (i.e., Y = a + bX).
The difference between the two figures is the measure of risk on the X-axis. The capital
market line uses the portfolio’s standard deviation, while the security market line uses
the individual security’s beta coefficient.

Cricurs 5,15

Security Market Line
Return
(%) ,
Security Market
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Risk Beta (B)

Source: © Cengage Learning
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The difference between the two concepts, however, is more than the distinction
between the two measures of risk. Both the capital market line (Equation 5.5) and the
security market line (Equation 5.7) are part of the Capital Asset Pricing Model, which
seeks to explain security returns. The capital market line, or the macro component, sug-
gests that the return on a well-diversified portfolio depends on the yield of a risk-free
security and the portfolio’s response to an aggregate measure of risk—the portfolio’s
standard deviation. The security market line, or the micro component, suggests that the
return on an individual asset depends on the risk-free rate and the security’s response to
changes in the market, with that response being measured by an index of the security’s
market risk—the beta coefficient.

In addition to being a theory of the determination of security returns, the Capi-
tal Asset Pricing Model plays an important role in the valuation of securities and the
analysis of portfolio performance. For example, in Chapter 9, the security market line
component of the CAPM is used to determine the required return for an investment in
common stock. This return is then used in the dividend-growth model to determine the
value of a common stock. The model is also used in portfolio evaluation in Chapter 6,
in which the realized return is compared to the required return specified by using the
Capital Asset Pricing Model. Thus, the CAPM not only is an integral part of the theory
of portfolio construction and the determination of security returns but also establishes
a criterion for assessing portfolio performance.

Portfolio Betas

The security market line relates a particular stock’s beta to the security’s return. How-
ever, beta coefficients may also be computed for an entire portfolio and related to the
portfolio’s return. If a portfolio is well diversified, its beta is an appropriate index of
the portfolio’s risk, since diversification virtually eliminates the portfolio’s unsystematic
risk. The portfolio beta is a weighted average of each security in the portfolio and its
beta. Thus, if a portfolio has the following stocks and their betas,

Stock Amount Invested Percent of Portfolio Beta
A $100 10% 0.9
B 200 20 1.2
C 300 30 1.6
D 400 40 1.7

the portfolio’s beta is
(0.1)(0.9) + (0.2)(1.2) + (0.3)(1.6) + (0.4)(1.7) = 1.49.

This portfolio’s beta is greater than 1.0, which indicates that the portfolio is more
volatile than the market. Of course, the portfolio beta would have been different if
the weights were different. If the portfolio had been more heavily weighted in stock
A instead of stock D, for example, the numerical value of the beta would have been
lower.

In addition to betas for individual stocks, betas may be computed for portfolios
or mutual funds. For example, Morningstar provides beta coefficients for the mutual
funds in its database. The interpretation of these betas is essentially the same as that for
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common stock. A numerical value of beta that is greater than 1.0 suggests an aggres-
sive mutual fund whose return is more volatile than the market. A numerical value less
than 1.0 suggests the opposite: that the fund has less market risk. (Morningstar also
provides the coefficient of determination, [R?], which is one measure of the quality of
the estimated beta. A small R? would suggest that nonmarket factors are the primary
contributors to the variability of the fund’s return. See the appendix to this chapter for
a discussion of the correlation coefficient and the coefficient of determination.)

In addition to indicating market risk, portfolio betas can play an important role
in the evaluation of performance, since betas are a means to standardize each fund’s
return relative to its market risk. The discussion of assessing portfolio performance
is deferred until the material on portfolio assessment in Chapter 6 on investment
companies.

ARBITRAGE PRICING THEORY

The previous material discussed beta coefficients and their use in the Capital Asset
Pricing Model. While the CAPM is a major component in financial theory, it has been
criticized as being too limited. The model reduces the explanation of a stock’s return
to two variables: (1) the market return and (2) the volatility of the stock in response
to movements in the market (i.e., the beta). Of course in a well-diversified portfolio,
systematic risk is the important source of risk. However, unsystematic risk may be
important in the determination of an individual stock’s return, if the stock’s price is
responsive to changes in some other variable. For example, an increase in the rate of
inflation or a decrease in the euro relative to the dollar could have an important impact
on an individual stock’s return. Thus, other factors could play an important role in the
explanation of security returns.

Arbitrage pricing theory (APT) seeks to add additional variables to the explanation
of security returns. It is a multivariable model in which security returns are dependent
on several variables in addition to the volatility of the market. APT derives its name

[arbitrage from the economic premise that prices cannot differ in two markets. Arbitrage is the act
Simultaneous pur- of buying a good or security and simultaneously selling it in another market at a higher
chaseandsaletotake  price. (Individuals who participate in these transactions are called “arbitrageurs.” (Ar-
advantage of price bitrage is discussed further in the chapters on options and futures.) If IBM stock is
:::er:g;z:;n differ- selling for $150 in New York and $160 in San Francisco, an opportunity for a riskless
profit exists. Arbitrageurs would buy the stock in New York and simultaneously sell it
in San Francisco, thus earning the $10 profit without bearing any risk. Of course, the
act of buying in New York will drive up the stock’s price and the act of selling in San
Francisco will drive down the price until the prices in the two markets are equal and

the opportunity for arbitrage is erased.

Arbitrage also implies that portfolios with the same risk generate the same returns.
If portfolio A has the same risk as portfolio B, the two are substitutes for each other.
Just as the stock of IBM must trade for the same price in New York and San Francisco,
the returns on portfolios A and B must be the same or an opportunity for arbitrage
would exist. Once again, the role of arbitrage is to erase differentials. Differences in
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returns then must be related to differences in how the portfolios respond to the changes
in the sources of risk that the investor faces. These sources of risk may be a major de-
terminant of the return the investor earns.

In arbitrage, the security’s price movement and return are not explained by a re-
lationship between risk and return. The CAPM is built on an assumption concerning
investors’ willingness to bear risk (i.e., investors must expect to earn a higher return to
be induced to bear more risk). While this assumption may be reasonable, APT explains
movements in securities prices without making an assumption concerning risk prefer-
ences. Security returns are the result of arbitrage as investors seek to take advantage of
perceived differences in prices of risk exposure.

Arbitrage pricing theory states that the return on a security (r) depends on the
expected return (r,) and on a set of factors (F, ... F). For example, if the number of
factors were four, the general model would be

r,=r,+ bF + b,F, + b;F, + b,F, + e. 5.8

The individual parameters (i.e., the estimated coefficients b, . . . b,) measure the
responsiveness or sensitivity of the return on the stock (or portfolio) to changes in the
respective factors. The e represents an error term. If the model captures the important
factors, the errors tend to cancel out (i.e., a positive error is canceled by a negative
error), and the numerical value of the error term should be zero (e = 0). If there is a
consistent error, the error term will not be equal to zero and the model is misspecified—
that is, at least one important factor has been excluded.

The factors that could affect the return on a stock (or a portfolio) are numerous.
APT generally classifies these variables into sector influences and systematic influences.
An example of a sector variable is a firm’s industry. What affects a bank stock may not
affect a retailer or an airline. A systematic influence may be interest rates or the level of
economic activity. For example, high-dividend-paying stocks may more readily respond
to changes in interest rates, while cyclical stocks may more readily respond to changes
in the level of economic activity.

While there could be a large number of possible variables, empirical results sug-
gest that only a few seem to have a lasting or continuous impact on security returns.
For example, a change in inflation may have an important impact on security returns.
However, it is unanticipated (rather than anticipated) inflation that has the impact. In
competitive financial markets, expected inflation is already incorporated into a secu-
rity’s price. If inflation is expected to rise from 4 percent to 8 percent, securities prices
would have been previously adjusted downward and yields would be higher. It is the
unexpected change that arbitrage pricing theory is seeking to build into the return. The
expected return plus the responsiveness to the unexpected change in inflation (and to
other factors) determine the realized return.

Unexpected events will always occur, so realized returns usually deviate from ex-
pected returns. What the investor does not know is which unexpected events will occur
and how the individual stock will respond to the change. In addition, not all securities
or portfolios will respond in the same direction or by the same amount. Two portfolios
may respond differently to a change in a particular factor; hence, the returns on two (or
more) portfolios may also differ.
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Consider the following three-variable multifactor model:
r,=0.12 + b F, + b,F, + b,F, + e,

in which the return on a stock will be 12 percent (the expected return) plus the impact
of three risk factors. However, the estimated parameters for two stocks differ. Suppose
the estimated equations for stocks A and B are

r_, = 0.12 + 0.02F, — 0.01F, + 0.01F,
and
rp =0.12 + 0.05F, + 0.01F, + 0.02F,.

The error terms wash out (i.e., ¢ = 0), and the equations for the returns on the two
stocks differ. The stocks have different responsiveness to changes in the risk factors, so
the returns on each stock must differ. For example, the estimated coefficients for the
second factor have different signs (minus versus plus), indicating this factor has an op-
posite impact on the returns of the two stocks.

Suppose the numerical values of the factors are 0, 1, and 2, respectively. The returns
on the stocks will be

r., = 0.12 + 0.02(0) — 0.01(1) + 0.01(2) = 0.13 = 13%
and
7y = 0.12 + 0.05(0) + 0.01(1) + 0.02(2) = 0.17 = 17%.

Since the numerical value of factor 1 is 0 during the time period, the expected value for
this factor and the actual value were the same (i.e., F, = 0), so this factor had no impact
on the returns. The actual values of factors 2 and 3 differed from the expected values;
thus, these two variables affected each security’s return. Factor 2 had a negative impact
on stock A and a positive impact on stock B, while factor 3 had a positive influence on
both stocks, with a slightly larger effect (0.02 versus 0.01) on stock B.

While there may be many possible factors, research suggests that four are preemi-
nent. These are (1) unexpected inflation, (2) unexpected changes in the level of industrial
production, (3) unanticipated shifts in risk premiums, and (4) unanticipated changes in
the structure of yields measured by the slope of the curve illustrating term structure
of interest rates. (The term structure of interest rates is discussed in Chapter 13 in the
section on yields and in the chapter’s appendix.)

Again, since expected changes are already incorporated into the expected return,
APT stresses the importance of unanticipated change. If the actual values and expected
values are equal, the factor washes out. If factor 1 in the preceding model is the differ-
ence between the actual rate of inflation and the expected rate of inflation, the equation
would be

r,=0.12 + b, (actual rate of inflation — expected rate of inflation) + b,F, + b,F..

If the actual rate of inflation is 4 percent and the expected rate of inflation is also
4 percent, this factor has no impact on the stock’s return, that is, 5,(0.04 — 0.04) = 0.

The factors will have an impact on the stock’s return only when the actual values
differ from the expected values. If the actual rate of inflation is 7 percent (an increase
from the expected 4 percent), this risk factor becomes relevant and has an impact on
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the stock’s return. The amount of impact and its direction depend on the estimated
parameter (i.e., the estimated coefficient and its sign). An increase in the rate of infla-
tion could cause the returns on some stocks (e.g., utilities) to fall and cause the returns
to rise on others (e.g., resource companies).

How each stock and each portfolio responds to the differences between the real-
ized and the expected variables is crucial to the returns earned. Even though two stocks
have the same beta coefficients and have responded in a similar fashion to a change in
the market, they may respond differently to changes in other factors. For this reason, a
portfolio stressing fixed-income securities may experience a larger response to a change
in inflation than a portfolio stressing economic growth. This difference in responsive-
ness may play a crucial role in security selection or portfolio management. It suggests
that buying low beta stocks may not be a defensive strategy if the securities are respon-
sive to another variable that is subject to change.

Unfortunately, one of the largest problems facing the investor or portfolio manager
who seeks to apply APT is the measurement of unanticipated changes in the factors. If
one of the factors changes (e.g., an unanticipated increase in the rate of inflation) and
the financial portfolio manager seeks to analyze how the market (or particular stock)
responds to the change, that individual cannot separate the movement in the price
caused by changes in expected inflation and the movement caused by unanticipated
inflation. The movement in the market or the stock’s price would encompass both. This
is, of course, a major hurdle in the implementation of the model.

Intuitively, APT is appealing because it is less limiting than the Capital Asset Pricing
Model. The CAPM is based on an assumption concerning risk preferences and explains
returns solely in terms of movements in the market. In the CAPM, the impact of asset-
specific variables is erased through the construction of a diversified portfolio, so the
volatility of the stock relative to the volatility of the market is the prime variable that
explains an asset’s risk and return. APT, however, suggests that differences in returns
are driven by an arbitrage process and that two securities or portfolios with the same
risk must generate the same return. APT permits the inclusion of more explanatory
variables. The inclusion of these other factors, especially economic variables, such as
unexpected changes in industrial production, make APT an appealing alternative ex-
planation of an asset’s return.

SUMMARY

Because the future is uncertain, all investments involve risk. The return the investor
anticipates through income and/or capital appreciation may differ considerably from
the realized return. This deviation of the realized return from the expected return is the
risk associated with investing.

Risk emanates from several sources, which include fluctuations in market prices,
fluctuations in interest rates, changes in reinvestment rates, fluctuations in exchange
rates, loss of purchasing power through inflation, and government defaults. These
sources of risk are often referred to as systematic risk because the returns on assets tend
to move together (i.e., there is a systematic relationship between security returns and
market returns). Systematic risk is also referred to as nondiversifiable risk because it is
not reduced by the construction of a diversified portfolio.
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Diversification does, however, reduce unsystematic risk, which applies to the spe-
cific firm and encompasses the nature of the firm’s operation and its financing. Because
unsystematic risk applies only to the individual asset, there is no systematic relationship
between the source of risk and the market as a whole. A portfolio composed of 10 to 15
unrelated assets—for example, stocks in companies in different industries or different
types of assets, such as common stock, bonds, mutual funds, and real estate—virtually
eradicates the impact of unsystematic risk on the portfolio as a whole.

Risk may be measured by the standard deviation, which measures the dispersion
around a central tendency, such as an asset’s or a portfolio’s average return. If the in-
dividual returns differ considerably from the average returns, the dispersion is larger
(i.e., the standard deviation is larger) and the risk associated with the asset is increased.

An alternative measure of risk, the beta coefficient, measures the responsiveness or
variability of an asset’s return relative to the return on the market as a whole. If the beta
coefficient exceeds 1.0, the stock’s return is more volatile than the return on the market;
but if the beta is less than 1.0, the return on the stock is less volatile. Since the beta
coefficient relates the return on the stock to the market’s return, it is an index of the
systematic risk associated with the stock.

Portfolio theory is built around risk and return. Portfolios that offer the highest
return for a given amount of risk are efficient; portfolios that do not offer the highest
return for a given level of risk are inefficient. A major component of portfolio theory is
the Capital Asset Pricing Model (CAPM), which has a macro (aggregate) and a micro
component. In the macro component, the capital market line gives the return on each
efficient portfolio associated with each level of risk, which is measured by the port-
folio’s standard deviation. The individual investor selects the efficient portfolio that
generates the highest level of satisfaction or utility.

In the micro component of the Capital Asset Pricing Model, beta coefficients are
used to explain an individual security’s return. Riskier securities with higher beta coef-
ficients should have greater returns to justify bearing the additional risk. The security
market line gives the return on a specific asset associated with each level of risk as mea-
sured by the asset’s beta coefficient.

The use of beta as the primary explanatory variable of security returns has been
criticized as too limiting. An alternative explanation of security returns is arbitrage
pricing theory (APT), which is a multivariable model. In this model, such variables as
unexpected inflation or unexpected changes in industrial production may affect secu-
rity returns in addition to the security’s response to changes in the market.

QUESTIONS

1. What is the difference between nondiversifiable (systematic) risk and diversifiable (un-
systematic) risk?

2. What is a diversified portfolio? What type of risk is reduced through diversification?
How many securities are necessary to achieve this reduction in risk? What characteris-
tics must these securities possess?

3. What are the sources of return on an investment? What are the differences among the
expected return, the required return, and the realized return?
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4. If the expected returns of two stocks are the same but the standard deviations of the
returns differ, which security is to be preferred?

5. 1If an investor desires diversification, should he or she seek investments that have a high
positive correlation?

6. Indifference curves used in portfolio theory relate risk and return. How is the portfo-
lio’s risk measured? If one investor’s indifference curves are steeper than another inves-
tor’s, what does that indicate about their respective willingness to bear risk?

7. What is a beta coefficient? What do beta coefficients of 0.5, 1.0, and 1.5 mean?

8. [If the correlation coefficient for a stock and the market equals 0, what is the market risk
associated with the stock?

9. How are the capital market line and the security market line different? What does each
represent?

10. How does arbitrage pricing theory advance our understanding of security returns?

RELATIONSHIPS AND ILLUSTRATED FUNDAMENTAL PROBLEMS

Relationships
1. An increase in expected returns implies in expected income or
in capital gains.
2. Anincrease in the number of securities in a portfolio systematic risk.
3. Unsystematic risk as a portfolio becomes more diversified.
4. A decrease in the standard deviation of returns suggests that risk
5. An increase in the correlation of returns a portfolio’s risk.
6. If the correlation coefficient between the returns on two securities becomes negative,
the return on the portfolio .
7. Diversification expected returns.
8. Diversification systematic risk.
9. An increase in beta coefficients implies systematic risk.
10. A negative beta coefficient suggests that increased markets a stock’s return.
11. Confidence in an estimated beta coefficient as the coefficient of
determination .
12. A decrease in beta the required return on a stock.

Fundamental Problems with Worked Solutions

1. Four possible investments and their anticipated returns are

Savings account 2%
Corporate debt 6
Corporate equities 8
Risky derivatives 15

For an elderly relative, you believe the correct asset allocation is 20 percent in the sav-
ings account, 50 percent in corporate debt, 30 percent in equities, and nothing in the
risky derivatives. You, however, are willing to bear more risk and believe your asset
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allocation should be § percent in the savings account, 30 percent in corporate debt,
50 percent in equities, and 15 percent in the risky derivatives. What are the expected
returns for both allocations?

2. You are considering purchasing a stock. In a growing economy, the potential return is
20 percent, but if the economy stagnates, the potential return is only 7 percent. In the
case of a recession, you could sustain a loss since the anticipated return is —8 percent.
The probability of economic growth is 60 percent, while the probability of stagnation
and recession are 30 percent and 10 percent respectively. What is the expected return
on this investment?

3. You anticipate the market will rise by 9.3 percent and may earn a risk-free rate of
1.4 percent. Stock A is a relatively safe security with a beta of 0.65, but stock B is con-
siderably more volatile with a beta of 1.9. What is the required return for each stock?
If 30 percent of the portfolio is invested in stock A and the remainder in stock B, what
is the beta coefficient of the portfolio?

Answers to Relationships

increase, increase

does not affect (no change)
decreases

decreases

increases

is not affected (no change)
does not affect (no change)
does not affect (no change)
increased

decrease

increases, increases
decreases

NSO ARWN =

— ) )
N2 Oow

Answers to Fundamental Problems

1. The weighted-average anticipated returns are

0.2(.02) + 0.5(0.06) + 0.3(0.08) + 0.0(0.15) = 0.058 = 5.8%
0.05(.02) + 0.3(0.06) + 0.5(0.08) + 0.15(0.15) = 0.0815 = 8.15%.

2. The weighted-average anticipated return is
0.6(0.20) + 0.3(0.07) + 0.1(—0.08) = 0.133 = 13.3%.
3. Required return = Rf + (R, — Rf)B

Stock A Required return = 1.4 + (9.3 — 1.4)0.65 = 6.535%
Stock B Required return = 1.4 + (9.3 — 1.4)1.9 = 16.41%

The portfolio beta: (0.3) (0.65) + (0.7) (1.9) = 1.525
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PROBLEMS

1. You are considering three stocks with the following expected dividend yields and cap-
ital gains:

Dividend Yield Capital Gain

A 14% 0%
B 8 6
C 0 14

a) What is the expected return on each stock?
b) How may transactions costs and capital gains taxes affect your choices among the
three securities?
2. A portfolio consists of assets with the following expected returns:

Expected Return Weight in Portfolio
Real estate 16% 20%
Low-quality bonds 15 10
AT&T stock 12 30
Savings account 5 40

a) What is the expected return on the portfolio?
b) What will be the expected return if the individual reduces the holdings of the
AT&T stock to 15 percent and puts the funds into real estate investments?
3. You are given the following information concerning two stocks:

A B
Expected return 10% 14%
Standard deviation of the expected return 3.0 5.0
Correlation coefficient of the returns —.1

a) What is the expected return on a portfolio consisting of 40 percent in stock A and
60 percent in stock B?
b) What is the standard deviation of this portfolio?
c) Discuss the risk and return associated with investing (a) all your funds in stock
A, (b) all your funds in stock B, and (c) 40 percent in A and 60 percent in B. (This
answer must use the numerical information in your answers derived above.)
4. You are given the following information:

Expected return on stock A 12%
Expected return on stock B 20%
Standard deviation of returns:
stock A 1.0
stock B 6.0
Correlation coefficient of the returns on stocks A and B +.2
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a) What are the expected returns and standard deviations of a portfolio consisting of:
1. 100 percent in stock A?
. 100 percent in stock B?
. 50 percent in each stock?
. 25 percent in stock A and 75 percent in stock B?
. 75 percent in stock A and 25 percent in stock B?
b) Compare the above returns and the risk associated with each portfolio.
¢) Redo the calculations assuming that the correlation coefficient of the returns on
the two stocks is —0.6. What is the impact of this difference in the correlation
coefficient?
5. What is the beta of a portfolio consisting of one share of each of the following stocks,
given their respective prices and beta coefficients?

Lok W

Stock Price Beta
A $10 1.4
B 24 0.8
C 41 1.3
D 19 1.8

How would the portfolio beta differ if (a) the investor purchased 200 shares of stocks
B and C for every 100 shares of A and D and (b) equal dollar amounts were invested
in each stock?

6. What is the return on a stock according to the security market line if the risk-free rate
is 6 percent, the return on the market is 10 percent, and the stock’s beta is 1.5? If the
beta had been 2.0, what would be the return? Is this higher return consistent with the
portfolio theory explained in this chapter? Why?

7. You are considering purchasing two stocks with the following possible returns and
probabilities of occurrence:

Investment A Return Probability of Occurrence
—10% 20%
5 40
15 30
25 10
Investment B Return Probability of Occurrence
—5% 20%
5 40
7 30
39 10

Compare the expected returns and risk (as measured by the standard deviations) of
each investment. Which investment offers the higher expected return? Which invest-
ment is riskier? Compare their relative risks by computing the coefficient of variation.
For explanations and illustrations of the required calculations, see the appendix to
this chapter.
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8. Using the material on the standard deviation and the coefficient of variation presented
in the appendix to this chapter, rank the following investments with regard to risk.

a) Investment Returns b) Investment Returns
Stock A Stock B Stock A Stock B
2.50% 7.50% 1.70% 7.40%
2.75 8.25 1.85 7.70
3.00 9.00 2.00 8.00
3.25 9.75 2.15 8.30
3.50 10.50 2.30 8.60

9. This problem illustrates how beta coefficients are estimated and uses material covered
in the appendix to this chapter. It may be answered using any program that performs
linear regression analysis such as Excel. The following information is given:

Return on
Period Market Stock X Stock Y
1 10% —2% 13%
2 26 13 41
3 -2 3 3
4 —14 -7 -7
5 7 9 9
6 14 5 19
7 -5 2 -8
8 19 13 13
9 8 -3 17
10 -5 8 —14

Using regression analysis, compute the estimated equations relating the return on
stock X to the return on the market and the return on stock Y to the return on the mar-
ket. According to the equations, what is each stock’s beta coefficient? What does each
beta coefficient imply about the systematic risk associated with each stock?

What is the difference between the return on each stock given by the estimated
equation for period 10 and the actual return? What may account for any differences in
the estimated return and the actual return? (To answer this question, u