Analysis
gement

Investm
Portfoho

Frank Reilly
Keith Brown




Contents in Brief

Chapter 1 - The Investment Setting

Chapter 2 - The Asset Allocation Decision

Chapter 3 - Selecting Investments in a Global Market

Chapter 4 - Organization and Functioning of Securities Markets

Chapter 5 - Security Market Indicator Series

Chapter 6 - Efficient Capital Markets

Chapter 7 - An Introduction to Portfolio Management

Chapter 8 - An Introduction to Asset Pricing Models

Chapter 9 - Multifactor Models of Risk and Return

Chapter 10 - Analysis of Financial Statements

Chapter 11 - An Introduction to Security Valuation

Chapter 12 - Macroeconomic and Market Analysis: The Global Asset
Allocation Decision

Chapter 13 - Stock Market Analysis

Chapter 14 - Industry Analysis

Chapter 15 - Company Analysis and Stock Valuation

Chapter 16 - Technical Analysis

Chapter 17 - Equity Portfolio Management Strategies

Chapter 18 - Bond Fundamentals

Chapter 19 - The Analysis and Valuation of Bonds

Chapter 20 - Bond Portfolio Management Strategies

Chapter 21 - An Introduction to Derivative Markets and Securities

Chapter 22 - Forward and Futures Contracts

Chapter 23 - Option Contracts

Chapter 24 - Swap Contracts, Convertible Securities, and Other Embedded Derivatives

Chapter 25 - Professional Asset Management

Chapter 26 - Evaluation of Portfolio Performance

Appendix A - How to Become a CFA Charterholder

Appendix B - AIMR Code of Ethics and Standards of Professional Conduct
Appendix C - Interest Tables

Appendix D - Standard Normal Probabilities

Glossary



Chapter ] The Investment
Setting

After you read this chapter, you should be able to answer the following questions:

Why do individuals invest?

What is an investment?

How do investors measure the rate of return on an investment?

How do investors measure the risk related to alternative investments?

What factors contribute to the rates of return that investors require on alternative
investments?

What macroeconomic and microeconomic factors contribute to changes in the required
rates of return for individual investments and investments in general?
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This initial chapter discusses several topics basic to the subsequent chapters. We begin by
defining the term investment and discussing the returns and risks related to investments. This
leads to a presentation of how to measure the expected and historical rates of returns for an indi-
vidual asset or a portfolio of assets. In addition, we consider how to measure risk not only for an
individual investment but also for an investment that is part of a portfolio.

The third section of the chapter discusses the factors that determine the required rate of return
for an individual investment. The factors discussed are those that contribute to an asset’s fotal
risk. Because most investors have a portfolio of investments, it is necessary to consider how to
measure the risk of an asset when it is a part of a large portfolio of assets. The risk that prevails
when an asset is part of a diversified portfolio is referred to as its systematic risk.

The final section deals with what causes changes in an asset’s required rate of return over
time. Changes occur because of both macroeconomic events that affect all investment assets and
microeconomic events that affect the specific asset.

For most of your life, you will be earning and spending money. Rarely, though, will your current
money income exactly balance with your consumption desires. Sometimes, you may have more
money than you want to spend; at other times, you may want to purchase more than you can
afford. These imbalances will lead you either to borrow or to save to maximize the long-run ben-
efits from your income.

When current income exceeds current consumption desires, people tend to save the excess.
They can do any of several things with these savings. One possibility is to put the money under
a mattress or bury it in the backyard until some future time when consumption desires exceed
current income. When they retrieve their savings from the mattress or backyard, they have the
same amount they saved.

Another possibility is that they can give up the immediate possession of these savings for
a future larger amount of money that will be available for future consumption. This tradeoff of
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present consumption for a higher level of future consumption is the reason for saving. What you
do with the savings to make them increase over time is investment.'

Those who give up immediate possession of savings (that is, defer consumption) expect to
receive in the future a greater amount than they gave up. Conversely, those who consume more
than their current income (that is, borrow) must be willing to pay back in the future more than
they borrowed.

The rate of exchange between future consumption (future dollars) and current consumption
(current dollars) is the pure rate of interest. Both people’s willingness to pay this difference for
borrowed funds and their desire to receive a surplus on their savings give rise to an interest rate
referred to as the pure time value of money. This interest rate is established in the capital market
by a comparison of the supply of excess income available (savings) to be invested and the
demand for excess consumption (borrowing) at a given time. If you can exchange $100 of cer-
tain income today for $104 of certain income one year from today, then the pure rate of exchange
on a risk-free investment (that is, the time value of money) is said to be 4 percent (104/100 — 1).

The investor who gives up $100 today expects to consume $104 of goods and services in the
future. This assumes that the general price level in the economy stays the same. This price sta-
bility has rarely been the case during the past several decades when inflation rates have varied
from 1.1 percent in 1986 to 13.3 percent in 1979, with an average of about 5.4 percent a year
from 1970 to 2001. If investors expect a change in prices, they will require a higher rate of return
to compensate for it. For example, if an investor expects a rise in prices (that is, he or she expects
inflation) at the rate of 2 percent during the period of investment, he or she will increase the
required interest rate by 2 percent. In our example, the investor would require $106 in the future
to defer the $100 of consumption during an inflationary period (a 6 percent nominal, risk-free
interest rate will be required instead of 4 percent).

Further, if the future payment from the investment is not certain, the investor will demand an
interest rate that exceeds the pure time value of money plus the inflation rate. The uncertainty of
the payments from an investment is the investment risk. The additional return added to the nom-
inal, risk-free interest rate is called a risk premium. In our previous example, the investor would
require more than $106 one year from today to compensate for the uncertainty. As an example,
if the required amount were $110, $4, or 4 percent, would be considered a risk premium.

From our discussion, we can specify a formal definition of investment. Specifically, an investment
is the current commitment of dollars for a period of time in order to derive future payments that
will compensate the investor for (1) the time the funds are committed, (2) the expected rate of
inflation, and (3) the uncertainty of the future payments. The “investor” can be an individual, a
government, a pension fund, or a corporation. Similarly, this definition includes all types of
investments, including investments by corporations in plant and equipment and investments by
individuals in stocks, bonds, commodities, or real estate. This text emphasizes investments by
individual investors. In all cases, the investor is trading a known dollar amount today for some
expected future stream of payments that will be greater than the current outlay.

At this point, we have answered the questions about why people invest and what they want
from their investments. They invest to earn a return from savings due to their deferred con-
sumption. They want a rate of return that compensates them for the time, the expected rate of
inflation, and the uncertainty of the return. This return, the investor’s required rate of return,
is discussed throughout this book. A central question of this book is how investors select invest-
ments that will give them their required rates of return.

'Tn contrast, when current income is less than current consumption desires, people borrow to make up the difference.
Although we will discuss borrowing on several occasions, the major emphasis of this text is how to invest savings.
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Measures of
Historical Rates
of Return

The next section of this chapter describes how to measure the expected or historical rate of
return on an investment and also how to quantify the uncertainty of expected returns. You need
to understand these techniques for measuring the rate of return and the uncertainty of these
returns to evaluate the suitability of a particular investment. Although our emphasis will be on
financial assets, such as bonds and stocks, we will refer to other assets, such as art and antiques.
Chapter 3 discusses the range of financial assets and also considers some nonfinancial assets.

The purpose of this book is to help you understand how to choose among alternative investment
assets. This selection process requires that you estimate and evaluate the expected risk-return
trade-offs for the alternative investments available. Therefore, you must understand how to mea-
sure the rate of return and the risk involved in an investment accurately. To meet this need, in this
section we examine ways to quantify return and risk. The presentation will consider how to mea-
sure both historical and expected rates of return and risk.

We consider historical measures of return and risk because this book and other publications
provide numerous examples of historical average rates of return and risk measures for various
assets, and understanding these presentations is important. In addition, these historical results are
often used by investors when attempting to estimate the expected rates of return and risk for an
asset class.

The first measure is the historical rate of return on an individual investment over the time
period the investment is held (that is, its holding period). Next, we consider how to measure the
average historical rate of return for an individual investment over a number of time periods. The
third subsection considers the average rate of return for a portfolio of investments.

Given the measures of historical rates of return, we will present the traditional measures of
risk for a historical time series of returns (that is, the variance and standard deviation).

Following the presentation of measures of historical rates of return and risk, we turn to esti-
mating the expected rate of return for an investment. Obviously, such an estimate contains a great
deal of uncertainty, and we present measures of this uncertainty or risk.

When you are evaluating alternative investments for inclusion in your portfolio, you will often be
comparing investments with widely different prices or lives. As an example, you might want to
compare a $10 stock that pays no dividends to a stock selling for $150 that pays dividends of
$5 a year. To properly evaluate these two investments, you must accurately compare their histor-
ical rates of returns. A proper measurement of the rates of return is the purpose of this section.

When we invest, we defer current consumption in order to add to our wealth so that we can
consume more in the future. Therefore, when we talk about a return on an investment, we are
concerned with the change in wealth resulting from this investment. This change in wealth can
be either due to cash inflows, such as interest or dividends, or caused by a change in the price of
the asset (positive or negative).

If you commit $200 to an investment at the beginning of the year and you get back $220 at
the end of the year, what is your return for the period? The period during which you own an
investment is called its holding period, and the return for that period is the holding period
return (HPR). In this example, the HPR is 1.10, calculated as follows:

Ending Value of Investment

>1.1 HPR = —
Beginning Value of Investment

_$220

= 1.10
$200
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This value will always be zero or greater—that is, it can never be a negative value. A value greater than
1.0 reflects an increase in your wealth, which means that you received a positive rate of return during
the period. A value less than 1.0 means that you suffered a decline in wealth, which indicates that you
had a negative return during the period. An HPR of zero indicates that you lost all your money.
Although HPR helps us express the change in value of an investment, investors generally eval-
uate returns in percentage terms on an annual basis. This conversion to annual percentage rates
makes it easier to directly compare alternative investments that have markedly different character-
istics. The first step in converting an HPR to an annual percentage rate is to derive a percentage
return, referred to as the holding period yield (HPY). The HPY is equal to the HPR minus 1.

>»1.2 HPY =HPR -1
In our example:

HPY=1.10-1=0.10
=10%

To derive an annual HPY, you compute an annual HPR and subtract 1. Annual HPR is found by:
>»1.3 Annual HPR = HPR'"

where:

n =number of years the investment is held
Consider an investment that cost $250 and is worth $350 after being held for two years:

Ending Value of Investment _ $350

HPR = =
Beginning Value of Investment ~ $250
=1.40
Annual HPR =1.40""
=140
=1.1832
Annual HPY =1.1832 -1=0.1832

=18.32%
If you experience a decline in your wealth value, the computation is as follows:

Ending Value  $400
Beginning Value  $500
HPY =0.80-1.00 = -0.20 = -20%

HPR =

=0.80

A multiple year loss over two years would be computed as follows:

Ending Value _ $750 - 075
Beginning Value  $1,000
Annual HPR = (0.75)1n = (.75

=0.866
Annual HPY = 0.866 —1.00 = -0.134 = -13.4%

HPR =
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Computing Mean
Historical Returns

In contrast, consider an investment of $100 held for only six months that earned a return of $12:

ppR = 312 _ 1.12(n=0.5)
$100

Annual HPR =1.12"3
=1.122
=1.2544
Annual HPY =1.2544 —1=0.2544
=25.44%

Note that we made some implicit assumptions when converting the HPY to an annual basis. This
annualized holding period yield computation assumes a constant annual yield for each year. In the
two-year investment, we assumed an 18.32 percent rate of return each year, compounded. In the par-
tial year HPR that was annualized, we assumed that the return is compounded for the whole year.
That is, we assumed that the rate of return earned during the first part of the year is likewise earned
on the value at the end of the first six months. The 12 percent rate of return for the initial six months
compounds to 25.44 percent for the full year.” Because of the uncertainty of being able to earn the
same return in the future six months, institutions will typically not compound partial year results.

Remember one final point: The ending value of the investment can be the result of a positive
or negative change in price for the investment alone (for example, a stock going from $20 a share
to $22 a share), income from the investment alone, or a combination of price change and income.
Ending value includes the value of everything related to the investment.

Now that we have calculated the HPY for a single investment for a single year, we want to con-
sider mean rates of return for a single investment and for a portfolio of investments. Over a
number of years, a single investment will likely give high rates of return during some years and
low rates of return, or possibly negative rates of return, during others. Your analysis should con-
sider each of these returns, but you also want a summary figure that indicates this investment’s
typical experience, or the rate of return you should expect to receive if you owned this invest-
ment over an extended period of time. You can derive such a summary figure by computing the
mean annual rate of return for this investment over some period of time.

Alternatively, you might want to evaluate a portfolio of investments that might include simi-
lar investments (for example, all stocks or all bonds) or a combination of investments (for exam-
ple, stocks, bonds, and real estate). In this instance, you would calculate the mean rate of return
for this portfolio of investments for an individual year or for a number of years.

Single Investment Given a set of annual rates of return (HPYs) for an individual invest-
ment, there are two summary measures of return performance. The first is the arithmetic mean
return, the second the geometric mean return. To find the arithmetic mean (AM), the sum (X))
of annual HPYs is divided by the number of years (n) as follows:

>»1.4 AM = YXHPY/n

where:

Y HPY = the sum of annual holding period yields

To check that you understand the calculations, determine the annual HPY for a three-year HPR of 1.50. (Answer:
14.47 percent.) Compute the annual HPY for a three-month HPR of 1.06. (Answer: 26.25 percent.)
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An alternative computation, the geometric mean (GM), is the nth root of the product of the
HPRs for n years.

»1.5 GM = [r HPR]"" - 1

where:

7t = the product of the annual holding period returns as follows:
(HPR,) X (HPR),) - - - (HPR,)

To illustrate these alternatives, consider an investment with the following data:

BEGINNING ENDING
YeArR VALUE VALUE HPR HPY
1 100.0 115.0 1.15 0.15
2 115.0 138.0 1.20 0.20
3 138.0 110.4 0.80 -0.20

AM = [(0.15) + (0.20) + (-0.20)]/3
=0.15/3
=0.05=5%

GM = [(1.15) x (1.20) x (0.80)]"* — 1
=(1.104)"3 - 1
=1.03353 -1
=0.03353 = 3.353%

Investors are typically concerned with long-term performance when comparing alternative
investments. GM is considered a superior measure of the long-term mean rate of return because
it indicates the compound annual rate of return based on the ending value of the investment ver-
sus its beginning value.® Specifically, using the prior example, if we compounded 3.353 percent
for three years, (1.03353)%, we would get an ending wealth value of 1.104.

Although the arithmetic average provides a good indication of the expected rate of return for
an investment during a future individual year, it is biased upward if you are attempting to mea-
sure an asset’s long-term performance. This is obvious for a volatile security. Consider, for
example, a security that increases in price from $50 to $100 during year 1 and drops back to $50
during year 2. The annual HPYs would be:

BEGINNING EnDING
YEAR VALUE VALUE HPR HPY
1 50 100 2.00 1.00
2 100 50 0.50 -0.50

3Note that the GM is the same whether you compute the geometric mean of the individual annual holding period yields
or the annual HPY for a three-year period, comparing the ending value to the beginning value, as discussed earlier under
annual HPY for a multiperiod case.
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Calculating
Expected Rates
of Return

This would give an AM rate of return of:

[(1.00) + (-0.50)]/2 = .50/2
=025=25%

This investment brought no change in wealth and therefore no return, yet the AM rate of return
is computed to be 25 percent.
The GM rate of return would be:

(2.00 x 0.50)" — 1 = (1.00)"2 — 1
=1.00-1=0%

This answer of a O percent rate of return accurately measures the fact that there was no change
in wealth from this investment over the two-year period.

When rates of return are the same for all years, the GM will be equal to the AM. If the rates
of return vary over the years, the GM will always be lower than the AM. The difference between
the two mean values will depend on the year-to-year changes in the rates of return. Larger annual
changes in the rates of return—that is, more volatility—will result in a greater difference
between the alternative mean values.

An awareness of both methods of computing mean rates of return is important because pub-
lished accounts of investment performance or descriptions of financial research will use both the
AM and the GM as measures of average historical returns. We will also use both throughout this
book. Currently most studies dealing with long-run historical rates of return include both AM
and GM rates of return.

A Portfolio of Investments The mean historical rate of return (HPY) for a portfolio of
investments is measured as the weighted average of the HPY's for the individual investments in
the portfolio, or the overall change in value of the original portfolio. The weights used in com-
puting the averages are the relative beginning market values for each investment; this is referred
to as dollar-weighted or value-weighted mean rate of return. This technique is demonstrated by
the examples in Exhibit 1.1. As shown, the HPY is the same (9.5 percent) whether you compute
the weighted average return using the beginning market value weights or if you compute the
overall change in the total value of the portfolio.

Although the analysis of historical performance is useful, selecting investments for your port-
folio requires you to predict the rates of return you expect to prevail. The next section discusses
how you would derive such estimates of expected rates of return. We recognize the great uncer-
tainty regarding these future expectations, and we will discuss how one measures this uncer-
tainty, which is referred to as the risk of an investment.

Risk is the uncertainty that an investment will earn its expected rate of return. In the examples
in the prior section, we examined realized historical rates of return. In contrast, an investor who
is evaluating a future investment alternative expects or anticipates a certain rate of return. The
investor might say that he or she expects the investment will provide a rate of return of 10 per-
cent, but this is actually the investor’s most likely estimate, also referred to as a point estimate.
Pressed further, the investor would probably acknowledge the uncertainty of this point estimate
return and admit the possibility that, under certain conditions, the annual rate of return on this
investment might go as low as —10 percent or as high as 25 percent. The point is, the specifica-
tion of a larger range of possible returns from an investment reflects the investor’s uncertainty
regarding what the actual return will be. Therefore, a larger range of expected returns makes the
investment riskier.
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COMPUTATION OF HOLDING PERIOD YIELD FOR A PORTFOLIO

BEGINNING BEGINNING ENDING ENDING MARKET WEIGHTED
PRrIcE MARKET VALUE PRrICE MARKET VALUE HPR HPY WEIGHT? HPY
$10 $ 1,000,000 $12 $ 1,200,000 1.20 20% 0.05 0.01

20 4,000,000 21 4,200,000 1.05 5 0.20 0.01
30 15,000,000 33 16,500,000 1.10 10 0.75 0.075
R = 21,900,000 ~1.095
20,000,000
HPY =1.095-1=0.095
=9.5%

*Weights are based on beginning values.

An investor determines how certain the expected rate of return on an investment is by ana-
lyzing estimates of expected returns. To do this, the investor assigns probability values to all pos-
sible returns. These probability values range from zero, which means no chance of the return, to
one, which indicates complete certainty that the investment will provide the specified rate of
return. These probabilities are typically subjective estimates based on the historical performance
of the investment or similar investments modified by the investor’s expectations for the future.
As an example, an investor may know that about 30 percent of the time the rate of return on this
particular investment was 10 percent. Using this information along with future expectations
regarding the economy, one can derive an estimate of what might happen in the future.

The expected return from an investment is defined as:

Expected Return = z (Probability of Return) x (Possible Return)
i=1
»>1.6 E(R) = [(PDR) + (P)(Ry) + (P3)(R3) + -+ + (P,R,)]

E(R)= Y (BXK,)

Let us begin our analysis of the effect of risk with an example of perfect certainty wherein the
investor is absolutely certain of a return of 5 percent. Exhibit 1.2 illustrates this situation.

Perfect certainty allows only one possible return, and the probability of receiving that return
is 1.0. Few investments provide certain returns. In the case of perfect certainty, there is only one
value for P,R;:

E(R;) = (1.0)(0.05) = 0.05

In an alternative scenario, suppose an investor believed an investment could provide several
different rates of return depending on different possible economic conditions. As an example, in
a strong economic environment with high corporate profits and little or no inflation, the investor
might expect the rate of return on common stocks during the next year to reach as high as 20 per-
cent. In contrast, if there is an economic decline with a higher-than-average rate of inflation, the
investor might expect the rate of return on common stocks during the next year to be —20 per-
cent. Finally, with no major change in the economic environment, the rate of return during the
next year would probably approach the long-run average of 10 percent.
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BETIELEEN)> PROBABILITY DISTRIBUTION FOR RISK-FREE INVESTMENT

Probability
1.00 -

0.75 -

0.50 |-

0.25 -

0 I I ]
-.05 0.0 0.05 0.10 0.15

Rate of Return

The investor might estimate probabilities for each of these economic scenarios based on past
experience and the current outlook as follows:

RATE oF
Economic ConbiTions PROBABILITY RETURN
Strong economy, no inflation 0.15 0.20
Weak economy, above-average inflation 0.15 -0.20
No major change in economy 0.70 0.10

This set of potential outcomes can be visualized as shown in Exhibit 1.3.
The computation of the expected rate of return [E(R;)] is as follows:

E(R;) = [(0.15)(0.20)] + [(0.15)(=0.20)] + [(0.70)(0.10)]
=0.07

Obviously, the investor is less certain about the expected return from this investment than about
the return from the prior investment with its single possible return.

A third example is an investment with 10 possible outcomes ranging from —40 percent to
50 percent with the same probability for each rate of return. A graph of this set of expectations

would appear as shown in Exhibit 1.4.
In this case, there are numerous outcomes from a wide range of possibilities. The expected

rate of return [E(R;)] for this investment would be:

E(R;) = (0.10)(-0.40) + (0.10)(-0.30) + (0.10)(-0.20) + (0.10)(-=0.10) + (0.10)(0.0)
+(0.10)(0.10) + (0.10)(0.20) + (0.10)(0.30) + (0.10)(0.40) + (0.10)(0.50)

= (-0.04) + (-0.03) + (-0.02) + (-0.01) + (0.00) + (0.01) + (0.02) + (0.03)
+(0.04) + (0.05)

=0.05
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PROBABILITY DISTRIBUTION FOR RISKY INVESTMENT WITH THREE POSSIBLE
RATES OF RETURN

Probability
0.80

0.60 —

0.40 -

0.20 -

0 1 1 1 J
-0.30 -0.20 -0.10 0.0 0.10 0.20 0.30

Rate of Return

PROBABILITY DISTRIBUTION FOR RISKY INVESTMENT WITH 10 POSSIBLE
RATES OF RETURN

Probability
0.15

0.10 -

0.05 |-

-040 -0.30 -0.20 -0.10 0.0 0.10 020 0.30 0.40 0.50
Rate of Return

The expected rate of return for this investment is the same as the certain return discussed in
the first example; but, in this case, the investor is highly uncertain about the actual rate of return.
This would be considered a risky investment because of that uncertainty. We would anticipate
that an investor faced with the choice between this risky investment and the certain (risk-free)
case would select the certain alternative. This expectation is based on the belief that most
investors are risk averse, which means that if everything else is the same, they will select the
investment that offers greater certainty.

We have shown that we can calculate the expected rate of return and evaluate the uncertainty, or
risk, of an investment by identifying the range of possible returns from that investment and
assigning each possible return a weight based on the probability that it will occur. Although the
graphs help us visualize the dispersion of possible returns, most investors want to quantify this
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dispersion using statistical techniques. These statistical measures allow you to compare the
return and risk measures for alternative investments directly. Two possible measures of risk
(uncertainty) have received support in theoretical work on portfolio theory: the variance and the
standard deviation of the estimated distribution of expected returns.

In this section, we demonstrate how variance and standard deviation measure the dispersion
of possible rates of return around the expected rate of return. We will work with the examples
discussed earlier. The formula for variance is as follows:

Variance (62?) = 2 (Probability) x
>»1.7 =l

=Y (PR -ER)]

i=1

Possible  Expected :
Return Return

Variance The larger the variance for an expected rate of return, the greater the dispersion of
expected returns and the greater the uncertainty, or risk, of the investment. The variance for the
perfect-certainty example would be:

(62)=Y P[R - ER)]
i=1
=1.0(0.05-0.05)? =1.0(0.0)=0

Note that, in perfect certainty, there is no variance of return because there is no deviation
from expectations and, therefore, no risk or uncertainty. The variance for the second example
would be:

()= P[R -ER)|

i=1
=[(0.15)(0.20 — 0.07)2 + (0.15)(=0.20 — 0.07)2 + (0.70)(0.10 - 0.07)? ]
=[0.010935 + 0.002535 + 0.00063]
=0.0141

Standard Deviation The standard deviation is the square root of the variance:

>1.8 Standard Deviation = \/i P, [R, - E(R,)]2

i=1

For the second example, the standard deviation would be:

6 =+0.0141
=0.11874 =11.874%

Therefore, when describing this example, you would contend that you expect a return of 7 per-
cent, but the standard deviation of your expectations is 11.87 percent.

A Relative Measure of Risk In some cases, an unadjusted variance or standard deviation
can be misleading. If conditions for two or more investment alternatives are not similar—that is,
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if there are major differences in the expected rates of return—it is necessary to use a measure of
relative variability to indicate risk per unit of expected return. A widely used relative measure of
risk is the coefficient of variation (CV), calculated as follows:

Coefficient of _ Standard Deviation of Returns
Variation (CV) Expected Rate of Return

o

i

>»1.9

T E(R)

The CV for the preceding example would be:

011874
0.07000

=1.696

This measure of relative variability and risk is used by financial analysts to compare alterna-
tive investments with widely different rates of return and standard deviations of returns. As an
illustration, consider the following two investments:

INVESTMENT A INVESTMENT B
Expected return 0.07 0.12
Standard deviation 0.05 0.07

Comparing absolute measures of risk, investment B appears to be riskier because it has a stan-
dard deviation of 7 percent versus 5 percent for investment A. In contrast, the CV figures show
that investment B has less relative variability or lower risk per unit of expected return because it
has a substantially higher expected rate of return:

_0.05

CV,=—2=0.714
0.07

cv, =297 _ 583
0.12

To measure the risk for a series of historical rates of returns, we use the same measures as for
expected returns (variance and standard deviation) except that we consider the historical holding
period yields (HPYs) as follows:

>1.10 czzi[HPY,. — E(HPY)]/n

i=1

where:

o2 = the variance of the series
HPY; = the holding period yield during period i
E(HPY) = the expected value of the holding period yield that is equal to the arithmetic mean of
the series
n = the number of observations
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PROMISED YIELDS ON ALTERNATIVE BONDS

Type oF Bonp 1995 1996 1997 1998 1999 2000 2001
U.S. government 3-month Treasury bills 5.49% 5.01% 5.06% 4.78% 4.64% 5.82% 3.80%
U.S. government long-term bonds 6.93 6.80 6.67 5.69 6.14 6.41 6.18
Aaa corporate bonds 7.59 7.37 7.27 6.53 7.05 7.62 7.32
Baa corporate bonds 7.83 8.05 7.87 7.22 7.88 8.36 8.19

Source: Federal Reserve Bulletin, various issues.

The standard deviation is the square root of the variance. Both measures indicate how much
the individual HPY's over time deviated from the expected value of the series. An example com-
putation is contained in the appendix to this chapter. As is shown in subsequent chapters where
we present historical rates of return for alternative asset classes, presenting the standard devia-
tion as a measure of risk for the series or asset class is fairly common.

In this section, we continue our consideration of factors that you must consider when selecting
securities for an investment portfolio. You will recall that this selection process involves finding
securities that provide a rate of return that compensates you for: (1) the time value of money dur-
ing the period of investment, (2) the expected rate of inflation during the period, and (3) the risk
involved.

The summation of these three components is called the required rate of return. This is the
minimum rate of return that you should accept from an investment to compensate you for defer-
ring consumption. Because of the importance of the required rate of return to the total invest-
ment selection process, this section contains a discussion of the three components and what
influences each of them.

The analysis and estimation of the required rate of return are complicated by the behavior of
market rates over time. First, a wide range of rates is available for alternative investments at any
time. Second, the rates of return on specific assets change dramatically over time. Third, the dif-
ference between the rates available (that is, the spread) on different assets changes over time.

The yield data in Exhibit 1.5 for alternative bonds demonstrate these three characteristics.
First, even though all these securities have promised returns based upon bond contracts, the
promised annual yields during any year differ substantially. As an example, during 1999 the
average yields on alternative assets ranged from 4.64 percent on T-bills to 7.88 percent for Baa
corporate bonds. Second, the changes in yields for a specific asset are shown by the three-month
Treasury bill rate that went from 4.64 percent in 1999 to 5.82 percent in 2000. Third, an exam-
ple of a change in the difference between yields over time (referred to as a spread) is shown by
the Baa—Aaa spread.* The yield spread in 1995 was only 24 basis points (7.83 — 7.59), but the
spread in 1999 was 83 basis points (7.88 — 7.05). (A basis point is 0.01 percent.)

“Bonds are rated by rating agencies based upon the credit risk of the securities, that is, the probability of default. Aaa is
the top rating Moody’s (a prominent rating service) gives to bonds with almost no probability of default. (Only U.S. Trea-
sury bonds are considered to be of higher quality.) Baa is a lower rating Moody’s gives to bonds of generally high qual-
ity that have some possibility of default under adverse economic conditions.
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Because differences in yields result from the riskiness of each investment, you must under-
stand the risk factors that affect the required rates of return and include them in your assessment
of investment opportunities. Because the required returns on all investments change over time,
and because large differences separate individual investments, you need to be aware of the sev-
eral components that determine the required rate of return, starting with the risk-free rate. The
discussion in this chapter considers the three components of the required rate of return and
briefly discusses what affects these components. The presentation in Chapter 11 on valuation
theory will discuss the factors that affect these components in greater detail.

The real risk-free rate (RRFR) is the basic interest rate, assuming no inflation and no uncer-
tainty about future flows. An investor in an inflation-free economy who knew with certainty what
cash flows he or she would receive at what time would demand the RRFR on an investment. Ear-
lier, we called this the pure time value of money, because the only sacrifice the investor made was
deferring the use of the money for a period of time. This RRFR of interest is the price charged
for the exchange between current goods and future goods.

Two factors, one subjective and one objective, influence this exchange price. The subjective
factor is the time preference of individuals for the consumption of income. When individuals
give up $100 of consumption this year, how much consumption do they want a year from now
to compensate for that sacrifice? The strength of the human desire for current consumption influ-
ences the rate of compensation required. Time preferences vary among individuals, and the mar-
ket creates a composite rate that includes the preferences of all investors. This composite rate
changes gradually over time because it is influenced by all the investors in the economy, whose
changes in preferences may offset one another.

The objective factor that influences the RRFR is the set of investment opportunities available
in the economy. The investment opportunities are determined in turn by the long-run real growth
rate of the economy. A rapidly growing economy produces more and better opportunities to
invest funds and experience positive rates of return. A change in the economy’s long-run real
growth rate causes a change in all investment opportunities and a change in the required rates of
return on all investments. Just as investors supplying capital should demand a higher rate of
return when growth is higher, those looking for funds to invest should be willing and able to pay
a higher rate of return to use the funds for investment because of the higher growth rate. Thus, a
positive relationship exists between the real growth rate in the economy and the RRFR.

Earlier, we observed that an investor would be willing to forgo current consumption in order to
increase future consumption at a rate of exchange called the risk-free rate of interest. This rate
of exchange was measured in real terms because the investor wanted to increase the consump-
tion of actual goods and services rather than consuming the same amount that had come to cost
more money. Therefore, when we discuss rates of interest, we need to differentiate between real
rates of interest that adjust for changes in the general price level, as opposed to nominal rates of
interest that are stated in money terms. That is, nominal rates of interest that prevail in the mar-
ket are determined by real rates of interest, plus factors that will affect the nominal rate of inter-
est, such as the expected rate of inflation and the monetary environment. It is important to under-
stand these factors.

As noted earlier, the variables that determine the RRFR change only gradually over the long
term. Therefore, you might expect the required rate on a risk-free investment to be quite stable
over time. As discussed in connection with Exhibit 1.5, rates on three-month T-bills were not sta-
ble over the period from 1995 to 2001. This is demonstrated with additional observations in
Exhibit 1.6, which contains yields on T-bills for the period 1980 to 2001.

Investors view T-bills as a prime example of a default-free investment because the govern-
ment has unlimited ability to derive income from taxes or to create money from which to pay
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THREE-MONTH TREASURY BILL YIELDS AND RATES OF INFLATION

3-MonNTH RATE OF 3-MonTH RATE oF
YEAR T-BiLLs INFLATION YEAR T-BILLS INFLATION
1980 11.43% 7.70% 1991 5.38% 3.06%
1981 14.03 10.40 1992 343 2.90
1982 10.61 6.10 1993 3.33 2.75
1983 8.61 3.20 1994 4.25 2.67
1984 9.52 4.00 1995 5.49 2.54
1985 7.48 3.80 1996 5.01 3.32
1986 5.98 1.10 1997 5.06 1.70
1987 5.78 4.40 1998 4.78 1.61
1988 6.67 4.40 1999 4.64 2.70
1989 8.11 4.65 2000 5.82 3.40
1990 7.50 6.11 2001 3.80 1.55

Source: Federal Reserve Bulletin, various issues; Economic Report of the President, various issues.

interest. Therefore, rates on T-bills should change only gradually. In fact, the data show a highly
erratic pattern. Specifically, there was an increase from about 11.4 percent in 1980 to more than
14 percent in 1981 before declining to less than 6 percent in 1987 and 3.33 percent in 1993. In
sum, T-bill rates increased almost 23 percent in one year and then declined by almost 60 percent
in six years. Clearly, the nominal rate of interest on a default-free investment is not stable in the
long run or the short run, even though the underlying determinants of the RRFR are quite stable.
The point is, two other factors influence the nominal risk-free rate (NRFR): (1) the relative ease
or tightness in the capital markets, and (2) the expected rate of inflation.

Conditions in the Capital Market You will recall from prior courses in economics and
finance that the purpose of capital markets is to bring together investors who want to invest sav-
ings with companies or governments who need capital to expand or to finance budget deficits.
The cost of funds at any time (the interest rate) is the price that equates the current supply and
demand for capital. A change in the relative ease or tightness in the capital market is a short-run
phenomenon caused by a temporary disequilibrium in the supply and demand of capital.

As an example, disequilibrium could be caused by an unexpected change in monetary policy
(for example, a change in the growth rate of the money supply) or fiscal policy (for example, a
change in the federal deficit). Such a change in monetary policy or fiscal policy will produce a
change in the NRFR of interest, but the change should be short-lived because, in the longer run,
the higher or lower interest rates will affect capital supply and demand. As an example, a
decrease in the growth rate of the money supply (a tightening in monetary policy) will reduce
the supply of capital and increase interest rates. In turn, this increase in interest rates (for exam-
ple, the price of money) will cause an increase in savings and a decrease in the demand for cap-
ital by corporations or individuals. These changes in market conditions will bring rates back to
the long-run equilibrium, which is based on the long-run growth rate of the economy.

Expected Rate of Inflation Previously, it was noted that if investors expected the price
level to increase during the investment period, they would require the rate of return to include
compensation for the expected rate of inflation. Assume that you require a 4 percent real rate of
return on a risk-free investment but you expect prices to increase by 3 percent during the invest-
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ment period. In this case, you should increase your required rate of return by this expected rate
of inflation to about 7 percent [(1.04 x 1.03) — 1]. If you do not increase your required return,
the $104 you receive at the end of the year will represent a real return of about 1 percent, not
4 percent. Because prices have increased by 3 percent during the year, what previously cost $100
now costs $103, so you can consume only about 1 percent more at the end of the year
[($104/103) — 1]. If you had required a 7.12 percent nominal return, your real consumption could
have increased by 4 percent [($107.12/103) — 1]. Therefore, an investor’s nominal required rate
of return on a risk-free investment should be:

>»1.11 NRFR = (1 + RRFR) X (1 + Expected Rate of Inflation) — 1

Rearranging the formula, you can calculate the RRFR of return on an investment as follows:

>1.12 RRFR:|:(1+NRFR0fRetum)]_l

(1+ Rate of Inflation)

To see how this works, assume that the nominal return on U.S. government T-bills was 9 per-
cent during a given year, when the rate of inflation was 5 percent. In this instance, the RRFR of
return on these T-bills was 3.8 percent, as follows:

RRFR = [(1 +0.09)/(1 + 0.05)] — 1
=1.038-1
=0.038=3.8%

This discussion makes it clear that the nominal rate of interest on a risk-free investment is not
a good estimate of the RRFR, because the nominal rate can change dramatically in the short run
in reaction to temporary ease or tightness in the capital market or because of changes in the
expected rate of inflation. As indicated by the data in Exhibit 1.6, the significant changes in the
average yield on T-bills typically were caused by large changes in the rates of inflation.

The Common Effect All the factors discussed thus far regarding the required rate of return
affect all investments equally. Whether the investment is in stocks, bonds, real estate, or machine
tools, if the expected rate of inflation increases from 2 percent to 6 percent, the investor’s
required rate of return for all investments should increase by 4 percent. Similarly, if a decline in
the expected real growth rate of the economy causes a decline in the RRFR of 1 percent, the
required return on all investments should decline by 1 percent.

A risk-free investment was defined as one for which the investor is certain of the amount and
timing of the expected returns. The returns from most investments do not fit this pattern. An
investor typically is not completely certain of the income to be received or when it will be
received. Investments can range in uncertainty from basically risk-free securities, such as T-bills,
to highly speculative investments, such as the common stock of small companies engaged in
high-risk enterprises.

Most investors require higher rates of return on investments if they perceive that there is any
uncertainty about the expected rate of return. This increase in the required rate of return over the
NREFR is the risk premium (RP). Although the required risk premium represents a composite of
all uncertainty, it is possible to consider several fundamental sources of uncertainty. In this section,
we identify and discuss briefly the major sources of uncertainty, including: (1) business risk,
(2) financial risk (leverage), (3) liquidity risk, (4) exchange rate risk, and (5) country (political) risk.
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Business risk is the uncertainty of income flows caused by the nature of a firm’s business.
The less certain the income flows of the firm, the less certain the income flows to the investor.
Therefore, the investor will demand a risk premium that is based on the uncertainty caused by
the basic business of the firm. As an example, a retail food company would typically experience
stable sales and earnings growth over time and would have low business risk compared to a firm
in the auto industry, where sales and earnings fluctuate substantially over the business cycle,
implying high business risk.

Financial risk is the uncertainty introduced by the method by which the firm finances its
investments. If a firm uses only common stock to finance investments, it incurs only business
risk. If a firm borrows money to finance investments, it must pay fixed financing charges (in the
form of interest to creditors) prior to providing income to the common stockholders, so the
uncertainty of returns to the equity investor increases. This increase in uncertainty because of
fixed-cost financing is called financial risk or financial leverage and causes an increase in the
stock’s risk premium.’

Liquidity risk is the uncertainty introduced by the secondary market for an investment.
When an investor acquires an asset, he or she expects that the investment will mature (as with a
bond) or that it will be salable to someone else. In either case, the investor expects to be able to
convert the security into cash and use the proceeds for current consumption or other investments.
The more difficult it is to make this conversion, the greater the liquidity risk. An investor must
consider two questions when assessing the liquidity risk of an investment: (1) How long will it
take to convert the investment into cash? (2) How certain is the price to be received? Similar
uncertainty faces an investor who wants to acquire an asset: How long will it take to acquire the
asset? How uncertain is the price to be paid?

Uncertainty regarding how fast an investment can be bought or sold, or the existence of uncer-
tainty about its price, increases liquidity risk. A U.S. government Treasury bill has almost no lig-
uidity risk because it can be bought or sold in minutes at a price almost identical to the quoted
price. In contrast, examples of illiquid investments include a work of art, an antique, or a parcel
of real estate in a remote area. For such investments, it may require a long time to find a buyer
and the selling prices could vary substantially from expectations. Investors will increase their
required rates of return to compensate for liquidity risk. Liquidity risk can be a significant con-
sideration when investing in foreign securities depending on the country and the liquidity of its
stock and bond markets.

Exchange rate risk is the uncertainty of returns to an investor who acquires securities
denominated in a currency different from his or her own. The likelihood of incurring this risk is
becoming greater as investors buy and sell assets around the world, as opposed to only assets
within their own countries. A U.S. investor who buys Japanese stock denominated in yen must
consider not only the uncertainty of the return in yen but also any change in the exchange value
of the yen relative to the U.S. dollar. That is, in addition to the foreign firm’s business and finan-
cial risk and the security’s liquidity risk, the investor must consider the additional uncertainty of
the return on this Japanese stock when it is converted from yen to U.S. dollars.

As an example of exchange rate risk, assume that you buy 100 shares of Mitsubishi Electric
at 1,050 yen when the exchange rate is 115 yen to the dollar. The dollar cost of this investment
would be about $9.13 per share (1,050/115). A year later you sell the 100 shares at 1,200 yen

SFor a discussion of financial leverage, see Eugene F. Brigham, Fundamentals of Financial Management, 9th ed. (Hins-
dale, Ill.: The Dryden Press, 2001), 232-236.

®You will recall from prior courses that the overall capital market is composed of the primary market and the secondary
market. Securities are initially sold in the primary market, and all subsequent transactions take place in the secondary
market. These concepts are discussed in Chapter 4.
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when the exchange rate is 130 yen to the dollar. When you calculate the HPY in yen, you find
the stock has increased in value by about 14 percent (1,200/1,050), but this is the HPY for a
Japanese investor. A U.S. investor receives a much lower rate of return, because during this
period the yen has weakened relative to the dollar by about 13 percent (that is, it requires more
yen to buy a dollar—130 versus 115). At the new exchange rate, the stock is worth $9.23 per
share (1,200/130). Therefore, the return to you as a U.S. investor would be only about 1 percent
($9.23/$9.13) versus 14 percent for the Japanese investor. The difference in return for the Japa-
nese investor and U.S. investor is caused by the decline in the value of the yen relative to the dol-
lar. Clearly, the exchange rate could have gone in the other direction, the dollar weakening
against the yen. In this case, as a U.S. investor, you would have experienced the 14 percent return
measured in yen, as well as a gain from the exchange rate change.

The more volatile the exchange rate between two countries, the less certain you would be
regarding the exchange rate, the greater the exchange rate risk, and the larger the exchange rate
risk premium you would require.”

There can also be exchange rate risk for a U.S. firm that is extensively multinational in terms
of sales and components (costs). In this case, the firm’s foreign earnings can be affected by
changes in the exchange rate. As will be discussed, this risk can generally be hedged at a cost.

Country risk, also called political risk, is the uncertainty of returns caused by the possibility
of a major change in the political or economic environment of a country. The United States is
acknowledged to have the smallest country risk in the world because its political and economic
systems are the most stable. Nations with high country risk include Russia, because of the sev-
eral changes in the government hierarchy and its currency crises during 1998, and Indonesia,
where there were student demonstrations, major riots, and fires prior to the resignation of Pres-
ident Suharto in May 1998. In both instances, the stock markets experienced significant declines
surrounding these events.® Individuals who invest in countries that have unstable political-
economic systems must add a country risk premium when determining their required rates of return.

When investing globally (which is emphasized throughout the book), investors must consider
these additional uncertainties. How liquid are the secondary markets for stocks and bonds in the
country? Are any of the country’s securities traded on major stock exchanges in the United
States, London, Tokyo, or Germany? What will happen to exchange rates during the investment
period? What is the probability of a political or economic change that will adversely affect your
rate of return? Exchange rate risk and country risk differ among countries. A good measure of
exchange rate risk would be the absolute variability of the exchange rate relative to a composite
exchange rate. The analysis of country risk is much more subjective and must be based on the
history and current environment of the country.

This discussion of risk components can be considered a security’s fundamental risk because
it deals with the intrinsic factors that should affect a security’s standard deviation of returns over
time. In subsequent discussion, the standard deviation of returns is referred to as a measure of
the security’s total risk, which considers the individual stock by itself—that is, it is not consid-
ered as part of a portfolio.

Risk Premium = f (Business Risk, Financial Risk, Liquidity Risk, Exchange Rate Risk, Country Risk)

7An article that examines the pricing of exchange rate risk in the U.S. market is Philippe Jorion, “The Pricing of Exchange
Rate Risk in the Stock Market,” Journal of Financial and Quantitative Analysis 26, no. 3 (September 1991): 363-376.
8Carlotta Gall, “Moscow Stock Market Falls by 11.8%,” Financial Times, 19 May 1998, 1; “Russian Contagion Hits
Neighbours,” Financial Times, 29 May 1998, 17; John Thornhill, “Russian Stocks Fall 10% over Lack of Support from
IMFE,” Financial Times, 2 June 1998, 1; Robert Chote, “Indonesia Risks Further Unrest as Debt Talks Falter,” Financial
Times, 11 May 1998, 1; Sander Thoenes, *“ Suharto Cuts Visit as Riots Shake Jakarta,” Financial Times, 14 May 1998,
12; Sander Thoenes, “Economy Hit as Jakarta Is Paralysed,” Financial Times, 15 May 1998, 17.
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Risk Premium and
Portfolio Theory

Fundamental Risk
versus
Systematic Risk

An alternative view of risk has been derived from extensive work in portfolio theory and capital
market theory by Markowitz, Sharpe, and others.’ These theories are dealt with in greater detail
in Chapter 7 and Chapter 8 but their impact on the risk premium should be mentioned briefly
at this point. These prior works by Markowitz and Sharpe indicated that investors should use
an external market measure of risk. Under a specified set of assumptions, all rational, profit-
maximizing investors want to hold a completely diversified market portfolio of risky assets, and
they borrow or lend to arrive at a risk level that is consistent with their risk preferences. Under
these conditions, the relevant risk measure for an individual asset is its comovement with the
market portfolio. This comovement, which is measured by an asset’s covariance with the market
portfolio, is referred to as an asset’s systematic risk, the portion of an individual asset’s total
variance attributable to the variability of the total market portfolio. In addition, individual assets
have variance that is unrelated to the market portfolio (that is, it is nonmarket variance) that is
due to the asset’s unique features. This nonmarket variance is called unsystematic risk, and it is
generally considered unimportant because it is eliminated in a large, diversified portfolio. There-
fore, under these assumptions, the risk premium for an individual earning asset is a function of
the asset’s systematic risk with the aggregate market portfolio of risky assets. The measure of an
asset’s systematic risk is referred to as its beta:

Risk Premium = f (Systematic Market Risk)

Some might expect a conflict between the market measure of risk (systematic risk) and the fun-
damental determinants of risk (business risk, and so on). A number of studies have examined the
relationship between the market measure of risk (systematic risk) and accounting variables used
to measure the fundamental risk factors, such as business risk, financial risk, and liquidity risk.
The authors of these studies have generally concluded that a significant relationship exists
between the market measure of risk and the fundamental measures of risk.'° Therefore, the two
measures of risk can be complementary. This consistency seems reasonable because, in a prop-
erly functioning capital market, the market measure of the risk should reflect the fundamental
risk characteristics of the asset. As an example, you would expect a firm that has high business
risk and financial risk to have an above average beta. At the same time, as we discuss in Chap-
ter 8, it is possible that a firm that has a high level of fundamental risk and a large standard devi-
ation of return on stock can have a lower level of systematic risk because its variability of earn-
ings and stock price is not related to the aggregate economy or the aggregate market. Therefore,
one can specify the risk premium for an asset as:

Risk Premium = f (Business Risk, Financial Risk, Liquidity Risk, Exchange Rate Risk, Country Risk)
or

Risk Premium = f (Systematic Market Risk)

*These works include Harry Markowitz, “Portfolio Selection,” Journal of Finance 7, no. 1 (March 1952): 77-91; Harry
Markowitz, Portfolio Selection—Efficient Diversification of Investments (New Haven, Conn.: Yale University Press,
1959); and William F. Sharpe, “Capital Asset Prices: A Theory of Market Equilibrium under Conditions of Risk,” Jour-
nal of Finance 19, no. 3 (September 1964): 425-442.

1A brief review of some of the earlier studies is contained in Donald J. Thompson II, “Sources of Systematic Risk in
Common Stocks,” Journal of Business 49, no. 2 (April 1976): 173—188. There is a further discussion of specific vari-
ables in Chapter 10.
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The overall required rate of return on alternative investments is determined by three variables:
(1) the economy’s RRFR, which is influenced by the investment opportunities in the economy
(that is, the long-run real growth rate); (2) variables that influence the NRFR, which include
short-run ease or tightness in the capital market and the expected rate of inflation (notably, these
variables, which determine the NRFR, are the same for all investments); and (3) the risk pre-
mium on the investment. In turn, this risk premium can be related to fundamental factors, includ-
ing business risk, financial risk, liquidity risk, exchange rate risk, and country risk, or it can be
a function of systematic market risk (beta).

Measures and Sources of Risk In this chapter, we have examined both measures and
sources of risk arising from an investment. The measures of risk for an investment are:

» Variance of rates of return

» Standard deviation of rates of return

» Coefficient of variation of rates of return (standard deviation/means)
» Covariance of returns with the market portfolio (beta)

The sources of risk are:

» Business risk
» Financial risk
» Liquidity risk
» Exchange rate risk
» Country risk

Previously, we showed how to measure the risk and rates of return for alternative investments
and we discussed what determines the rates of return that investors require. This section dis-
cusses the risk-return combinations that might be available at a point in time and illustrates the
factors that cause changes in these combinations.

Exhibit 1.7 graphs the expected relationship between risk and return. It shows that investors
increase their required rates of return as perceived risk (uncertainty) increases. The line that
reflects the combination of risk and return available on alternative investments is referred to as
the security market line (SML). The SML reflects the risk-return combinations available for all
risky assets in the capital market at a given time. Investors would select investments that are con-
sistent with their risk preferences; some would consider only low-risk investments, whereas oth-
ers welcome high-risk investments.

Beginning with an initial SML, three changes can occur. First, individual investments can
change positions on the SML because of changes in the perceived risk of the investments. Sec-
ond, the slope of the SML can change because of a change in the attitudes of investors toward
risk; that is, investors can change the returns they require per unit of risk. Third, the SML can
experience a parallel shift due to a change in the RRFR or the expected rate of inflation—that is,
a change in the NRFR. These three possibilities are discussed in this section.

Investors place alternative investments somewhere along the SML based on their perceptions of
the risk of the investment. Obviously, if an investment’s risk changes due to a change in one of
its risk sources (business risk, and such), it will move along the SML. For example, if a firm
increases its financial risk by selling a large bond issue that increases its financial leverage,
investors will perceive its common stock as riskier and the stock will move up the SML to a
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higher risk position. Investors will then require a higher rate of return. As the common stock
becomes riskier, it changes its position on the SML. Any change in an asset that affects its fun-
damental risk factors or its market risk (that is, its beta) will cause the asset to move along the
SML as shown in Exhibit 1.8. Note that the SML does not change, only the position of assets on
the SML.

Changes in the The slope of the SML indicates the return per unit of risk required by all investors. Assuming a
Slope of the SML straight line, it is possible to select any point on the SML and compute a risk premium (RP) for

an asset through the equation:

>1.13 RP, = E(R;) - NRFR
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where:

RP; = risk premium for asset i
E(R;) = the expected return for asset i
NRFR = the nominal return on a risk-free asset

If a point on the SML is identified as the portfolio that contains all the risky assets in the mar-
ket (referred to as the market portfolio), it is possible to compute a market RP as follows:

>1.14 RP,, = E(R,) —- NRFR

where:

RP,, = the risk premium on the market portfolio
E(R,) = the expected return on the market portfolio
NRFR = the nominal return on a risk-free asset

This market RP is not constant because the slope of the SML changes over time. Although we
do not understand completely what causes these changes in the slope, we do know that there are
changes in the yield differences between assets with different levels of risk even though the
inherent risk differences are relatively constant.

These differences in yields are referred to as yield spreads, and these yield spreads change
over time. As an example, if the yield on a portfolio of Aaa-rated bonds is 7.50 percent and the
yield on a portfolio of Baa-rated bonds is 9.00 percent, we would say that the yield spread is
1.50 percent. This 1.50 percent is referred to as a credit risk premium because the Baa-rated bond
is considered to have higher credit risk—that is, greater probability of default. This Baa—Aaa yield
spread is not constant over time. For an example of changes in a yield spread, note the substan-
tial changes in the yield spreads on Aaa-rated bonds and Baa-rated bonds shown in Exhibit 1.9.

Although the underlying risk factors for the portfolio of bonds in the Aaa-rated bond index and
the Baa-rated bond index would probably not change dramatically over time, it is clear from the
time-series plot in Exhibit 1.9 that the difference in yields (i.e., the yield spread) has experienced
changes of more than 100 basis points (1 percent) in a short period of time (for example, see the
yield spread increase in 1974 to 1975 and the dramatic yield spread decline in 1983 to 1984). Such
a significant change in the yield spread during a period where there is no major change in the risk
characteristics of Baa bonds relative to Aaa bonds would imply a change in the market RP. Specif-
ically, although the risk levels of the bonds remain relatively constant, investors have changed the
yield spreads they demand to accept this relatively constant difference in risk.

This change in the RP implies a change in the slope of the SML. Such a change is shown in
Exhibit 1.10. The exhibit assumes an increase in the market risk premium, which means an
increase in the slope of the market line. Such a change in the slope of the SML (the risk pre-
mium) will affect the required rate of return for all risky assets. Irrespective of where an invest-
ment is on the original SML, its required rate of return will increase, although its individual risk
characteristics remain unchanged.

The graph in Exhibit 1.11 shows what happens to the SML when there are changes in one of
the following factors: (1) expected real growth in the economy, (2) capital market conditions, or
(3) the expected rate of inflation. For example, an increase in expected real growth, temporary
tightness in the capital market, or an increase in the expected rate of inflation will cause the SML
to experience a parallel shift upward. The parallel shift occurs because changes in expected real
growth or in capital market conditions or a change in the expected rate of inflation affect all
investments, no matter what their levels of risk are.
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BETGIEEEN)> rLOT OF MOODY'S CORPORATE BOND YIELD SPREADS (BAA-AAA): MONTHLY 1966-2000

Yield Spread
30

Lyt

0.5

00 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000
Year

BETITELERTY> CHANGE IN MARKET RISK PREMIUM

Expected Return

New SML
Original SML

NRFR

Risk




Summary of
Changes in the
Required Rate
of Return

RELATIONSHIP BETWEEN RISK AND RETURN 27

CAPITAL MARKET CONDITIONS, EXPECTED INFLATION, AND THE SECURITY MARKET LINE

Expected Return

New SML
Original SML
NRFR’
NRFR
J
Risk

The relationship between risk and the required rate of return for an investment can change in

three ways:

1. A movement along the SML demonstrates a change in the risk characteristics of a specific
investment, such as a change in its business risk, its financial risk, or its systematic risk
(its beta). This change affects only the individual investment.

2. A change in the slope of the SML occurs in response to a change in the attitudes of
investors toward risk. Such a change demonstrates that investors want either higher
or lower rates of return for the same risk. This is also described as a change in the
market risk premium (R,, — NRFR). A change in the market risk premium will affect all

risky investments.

3. A shift in the SML reflects a change in expected real growth, a change in market condi-
tions (such as ease or tightness of money), or a change in the expected rate of inflation.
Again, such a change will affect all investments.

The Internet

There are a great many Internet sites that are set
up to assist the beginning or novice investor.
Because they cover the basics, have helpful links
to other Internet sites, and sometimes allow users
to calculate items of interest (rates of return, the
size of an investment necessary to meet a certain
goal, and so on), these sites are useful for the
experienced investor, too.

Investments Online

http://www.finpipe.com The Financial
Pipeline is an excellent site for those just starting
to learn about investments or who need a quick
refresher. A site focused on financial education, it
contains information and links on a variety of
investment topics such as bonds, stocks, strategy,
retirement, and consumer finance.

(continued)
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The Internet

http://www.investorguide.com This is
another site offering a plethora of information that
is useful to both the novice and seasoned
investor. It contains links to pages with market
summaries, news research, and much more. It
offers users a glossary of investment terms. Basic
investment education issues are taught in the
“University “ section. There are links to personal
financial help pages, including sites dealing with
buying a home or car, retirement, loans, and
insurance. It offers links to a number of calculator
functions to help users make financial decisions.

http://finance.yahoo.com Yahoo's finance
portal is an excellent site for the beginning
investor because of the information and data it
contains. The site covers a number of investing
and personal finance topics and gives visitors
access to much financial data and charts.

Here are some other sites that may be of interest:
http://www.finweb.com Focuses on electronic
publishing, databases, working papers, links to
other Web sites.

Investments Online (cont,)

http://fisher.osu.edu/fin Contains links to
numerous finance sites.
http://www.aaii.com The home page for the
American Association of Individual Investors, a
group dealing with investor education.

Many representatives of the financial press
have Internet sites:
http://www.wsj.com The Wall Street Journal
http://www.ft.com Financial Times
http://www.economist.com The Economist
magazine
http://www.fortune.com Fortune magazine
http://www.money.cnn.com Voney magazine
http://www.forbes.com Forbes magazine
http://www.worth.com WWorth magazine
http://www.smartmoney.com SmartMoney
magazine
http://www.barrons.com Barron’s newspaper

Summary

The purpose of this chapter is to provide background that can be used in subsequent chapters. To achieve

that goal, we covered several topics:

* We discussed why individuals save part of their income and why they decide to invest their savings. We
defined investment as the current commitment of these savings for a period of time to derive a rate of
return that compensates for the time involved, the expected rate of inflation, and the uncertainty.

We examined ways to quantify historical return and risk to help analyze alternative investment opportu-

nities. We considered two measures of mean return (arithmetic and geometric) and applied these to a
historical series for an individual investment and to a portfolio of investments during a period of time.

We considered the concept of uncertainty and alternative measures of risk (the variance, standard devia-

tion, and a relative measure of risk—the coefficient of variation).

Before discussing the determinants of the required rate of return for an investment, we noted that the

estimation of the required rate of return is complicated because the rates on individual investments
change over time, because there is a wide range of rates of return available on alternative investments,
and because the differences between required returns on alternative investments (for example, the yield

spreads) likewise change over time.

We examined the specific factors that determine the required rate of return: (1) the real risk-free rate,

which is based on the real rate of growth in the economy, (2) the nominal risk-free rate, which is influ-
enced by capital market conditions and the expected rate of inflation, and (3) a risk premium, which is
a function of fundamental factors, such as business risk, or the systematic risk of the asset relative to

the market portfolio (that is, its beta).

We discussed the risk-return combinations available on alternative investments at a point in time (illus-

trated by the SML) and the three factors that can cause changes in this relationship. First, a change in
the inherent risk of an investment (that is, its fundamental risk or market risk) will cause a movement
along the SML. Second, a change in investors’ attitudes toward risk will cause a change in the required
return per unit of risk—that is, a change in the market risk premium. Such a change will cause a
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change in the slope of the SML. Finally, a change in expected real growth, in capital market conditions,
or in the expected rate of inflation will cause a parallel shift of the SML.

Based on this understanding of the investment environment, you are prepared to consider the asset

allocation decision. This is the subject of Chapter 2.

11.

12.

14.

15.

1.

Discuss the overall purpose people have for investing. Define investment.

. As a student, are you saving or borrowing? Why?
. Divide a person’s life from ages 20 to 70 into 10-year segments and discuss the likely saving or bor-

rowing patterns during each period.

. Discuss why you would expect the saving-borrowing pattern to differ by occupation (for example,

for a doctor versus a plumber).

. The Wall Street Journal reported that the yield on common stocks is about 2 percent, whereas a study

at the University of Chicago contends that the annual rate of return on common stocks since 1926
has averaged about 12 percent. Reconcile these statements.

. Some financial theorists consider the variance of the distribution of expected rates of return to be a

good measure of uncertainty. Discuss the reasoning behind this measure of risk and its purpose.

. Discuss the three components of an investor’s required rate of return on an investment.
. Discuss the two major factors that determine the market nominal risk-free rate (NRFR). Explain

which of these factors would be more volatile over the business cycle.

. Briefly discuss the five fundamental factors that influence the risk premium of an investment.
. You own stock in the Gentry Company, and you read in the financial press that a recent bond ofter-

ing has raised the firm’s debt/equity ratio from 35 percent to 55 percent. Discuss the effect of this
change on the variability of the firm’s net income stream, other factors being constant. Discuss how
this change would affect your required rate of return on the common stock of the Gentry Company.
Draw a properly labeled graph of the security market line (SML) and indicate where you would
expect the following investments to fall along that line. Discuss your reasoning.

. Common stock of large firms

. U.S. government bonds

. U.K. government bonds

. Low-grade corporate bonds

. Common stock of a Japanese firm

Explain why you would change your nominal required rate of return if you expected the rate of infla-
tion to go from O (no inflation) to 4 percent. Give an example of what would happen if you did not
change your required rate of return under these conditions.

o A0 o

. Assume the long-run growth rate of the economy increased by 1 percent and the expected rate of

inflation increased by 4 percent. What would happen to the required rates of return on government
bonds and common stocks? Show graphically how the effects of these changes would differ between
these alternative investments.

You see in The Wall Street Journal that the yield spread between Baa corporate bonds and Aaa cor-
porate bonds has gone from 350 basis points (3.5 percent) to 200 basis points (2 percent). Show
graphically the effect of this change in yield spread on the SML and discuss its effect on the required
rate of return for common stocks.

Give an example of a liquid investment and an illiquid investment. Discuss why you consider each of
them to be liquid or illiquid.

On February 1, you bought 100 shares of a stock for $34 a share and a year later you sold it for $39
a share. During the year, you received a cash dividend of $1.50 a share. Compute your HPR and
HPY on this stock investment.

On August 15, you purchased 100 shares of a stock at $65 a share and a year later you sold it for $61
a share. During the year, you received dividends of $3 a share. Compute your HPR and HPY on this
investment.
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3. At the beginning of last year, you invested $4,000 in 80 shares of the Chang Corporation. During the

year, Chang paid dividends of $5 per share. At the end of the year, you sold the 80 shares for $59 a
share. Compute your total HPY on these shares and indicate how much was due to the price change
and how much was due to the dividend income.

. The rates of return computed in Problems 1, 2, and 3 are nominal rates of return. Assuming that the

rate of inflation during the year was 4 percent, compute the real rates of return on these investments.
Compute the real rates of return if the rate of inflation were 8 percent.

. During the past five years, you owned two stocks that had the following annual rates of return:

Year Stock T Stock B
1 0.19 0.08
2 0.08 0.03
3 -0.12 -0.09
4 -0.03 0.02
5 0.15 0.04

a. Compute the arithmetic mean annual rate of return for each stock. Which stock is most desirable
by this measure?

b. Compute the standard deviation of the annual rate of return for each stock. (Use Chapter 1 Appen-
dix if necessary.) By this measure, which is the preferable stock?

c. Compute the coefficient of variation for each stock. (Use the Chapter 1 Appendix if necessary.)
By this relative measure of risk, which stock is preferable?

d. Compute the geometric mean rate of return for each stock. Discuss the difference between the
arithmetic mean return and the geometric mean return for each stock. Relate the differences in the
mean returns to the standard deviation of the return for each stock.

. You are considering acquiring shares of common stock in the Madison Beer Corporation. Your rate

of return expectations are as follows:

MabisoN Beer Corp.

Possible Rate of Return Probability
-0.10 0.30
0.00 0.10
0.10 0.30
0.25 0.30

Compute the expected return [E(R;)] on your investment in Madison Beer.

. A stockbroker calls you and suggests that you invest in the Lauren Computer Company. After analyz-

ing the firm’s annual report and other material, you believe that the distribution of rates of return is
as follows:

Lauren Computer Co.

Possible Rate of Return Probability
—-0.60 0.05
-0.30 0.20
-0.10 0.10
0.20 0.30
0.40 0.20

0.80 0.15
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Compute the expected return [E(R;)] on Lauren Computer stock.

8. Without any formal computations, do you consider Madison Beer in Problem 6 or Lauren Computer
in Problem 7 to present greater risk? Discuss your reasoning.

9. During the past year, you had a portfolio that contained U.S. government T-bills, long-term govern-
ment bonds, and common stocks. The rates of return on each of them were as follows:

U.S. government T-bills 5.50%
U.S. government long-term bonds 7.50
U.S. common stocks 11.60

During the year, the consumer price index, which measures the rate of inflation, went from 160 to
172 (1982-1984 = 100). Compute the rate of inflation during this year. Compute the real rates of
return on each of the investments in your portfolio based on the inflation rate.

10. You read in Business Week that a panel of economists has estimated that the long-run real growth rate
of the U.S. economy over the next five-year period will average 3 percent. In addition, a bank
newsletter estimates that the average annual rate of inflation during this five-year period will be
about 4 percent. What nominal rate of return would you expect on U.S. government T-bills during
this period?

11. What would your required rate of return be on common stocks if you wanted a 5 percent risk pre-
mium to own common stocks given what you know from Problem 10? If common stock investors
became more risk averse, what would happen to the required rate of return on common stocks? What
would be the impact on stock prices?

12. Assume that the consensus required rate of return on common stocks is 14 percent. In addition, you
read in Fortune that the expected rate of inflation is 5 percent and the estimated long-term real
growth rate of the economy is 3 percent. What interest rate would you expect on U.S. government
T-bills? What is the approximate risk premium for common stocks implied by these data?

Fama, Eugene F., and Merton H. Miller. The Theory of Finance. New York: Holt, Rinehart and
Winston, 1972.

Fisher, Irving. The Theory of Interest. New York: Macmillan, 1930; reprinted by Augustus M.
Kelley, 1961.

Computation of Variance and Standard Deviation

Variance and standard deviation are measures of how actual values differ from the expected values (arith-
metic mean) for a given series of values. In this case, we want to measure how rates of return differ from the
arithmetic mean value of a series. There are other measures of dispersion, but variance and standard deviation
are the best known because they are used in statistics and probability theory. Variance is defined as:

Variance (G62) = z (Probability)(Possible Return — Expected Return)?

i=1

=Y (P)[R -ER)]

i=1

Consider the following example, as discussed in the chapter:

Probability of Possible Return

Possible Return (P)) (R) P;R;
0.15 0.20 0.03
0.15 -0.20 -0.03
0.70 0.10 0.07

2.=0.07
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This gives an expected return [E(R;)] of 7 percent. The dispersion of this distribution as measured by
variance is:

Probability (P Return (R)) R, -E(R) [R; - E(R)) PiR; - E(R)V?
0.15 0.20 0.13 0.0169 0.002535

0.15 -0.20 -0.27 0.0729 0.010935

0.70 0.10 0.03 0.0009 0.000630

Y =0.014100

The variance (6?) is equal to 0.0141. The standard deviation is equal to the square root of the variance:

Standard Deviation (62) = \/2 P[R -ER)]

i=1
Consequently, the standard deviation for the preceding example would be:

6, =+0.0141 =0.11874

In this example, the standard deviation is approximately 11.87 percent. Therefore, you could describe
this distribution as having an expected value of 7 percent and a standard deviation of 11.87 percent.

In many instances, you might want to compute the variance or standard deviation for a historical
series in order to evaluate the past performance of the investment. Assume that you are given the follow-
ing information on annual rates of return (HPY) for common stocks listed on the New York Stock
Exchange (NYSE):

Annual Rate

Year of Return
2003 0.07
2004 0.11
2005 -0.04
2006 0.12
2007 -0.06

In this case, we are not examining expected rates of return but actual returns. Therefore, we assume
equal probabilities, and the expected value (in this case the mean value, R) of the series is the sum of the
individual observations in the series divided by the number of observations, or 0.04 (0.20/5). The vari-
ances and standard deviations are:

Year R; R,-R (R; - B?
2003 0.07 0.03 0.0009 o2 = 0.0286/5
2004 0.11 0.07 0.0049 =0.00572
2005 -0.04 -0.08 0.0064
2006 0.12 0.08 0.0064 6 =+/0.00572
2007 -0.06 -0.10 0.0110 =0.0756

¥ =0.0286

We can interpret the performance of NYSE common stocks during this period of time by saying that the
average rate of return was 4 percent and the standard deviation of annual rates of return was 7.56 percent.
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In some instances, you might want to compare the dispersion of two different series. The variance and
standard deviation are absolute measures of dispersion. That is, they can be influenced by the magnitude
of the original numbers. To compare series with greatly different values, you need a relative measure of
dispersion. A measure of relative dispersion is the coefficient of variation, which is defined as:

Standard Deviation of Returns

Coefficient of Variation (CV) =
Expected Rate of Return
A larger value indicates greater dispersion relative to the arithmetic mean of the series. For the previ-
ous example, the CV would be:

_ 0.0756 _

= =1.89
0.0400

1

It is possible to compare this value to a similar figure having a markedly different distribution. As an
example, assume you wanted to compare this investment to another investment that had an average rate
of return of 10 percent and a standard deviation of 9 percent. The standard deviations alone tell you that
the second series has greater dispersion (9 percent versus 7.56 percent) and might be considered to have
higher risk. In fact, the relative dispersion for this second investment is much less.

_ 0.0756 ~189
0.0400
v, = 0.0900 _
0.1000

1

Considering the relative dispersion and the total distribution, most investors would probably prefer the
second investment.

1. Your rate of return expectations for the common stock of Gray Disc Company during the next year are:

Gray Disc Co.
Possible Rate of Return Probability
-0.10 0.25
0.00 0.15
0.10 0.35
0.25 0.25

a. Compute the expected return [E(R;)] on this investment, the variance of this return (62), and its
standard deviation (o).
b. Under what conditions can the standard deviation be used to measure the relative risk of two
investments?
c. Under what conditions must the coefficient of variation be used to measure the relative risk of two
investments?
2. Your rate of return expectations for the stock of Kayleigh Computer Company during the next year are:

KavLeicH Computer Co.

Possible Rate of Return Probability
-0.60 0.15
-0.30 0.10
-0.10 0.05
0.20 0.40
0.40 0.20

0.80 0.10
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a. Compute the expected return [E(R;)] on this stock, the variance (6?) of this return, and its standard
deviation (o).

b. On the basis of expected return [E(R;)] alone, discuss whether Gray Disc or Kayleigh Computer is
preferable.

c. On the basis of standard deviation (G) alone, discuss whether Gray Disc or Kayleigh Computer is
preferable.

d. Compute the coefficients of variation (CVs) for Gray Disc and Kayleigh Computer and discuss
which stock return series has the greater relative dispersion.

3. The following are annual rates of return for U.S. government T-bills and U.K. common stocks.

U.S. Government U.K. Common
Year T-Bills Stock
2003 .063 150
2004 .081 .043
2005 .076 374
2006 .090 192
2007 .085 .106

a. Compute the arithmetic mean rate of return and standard deviation of rates of return for the two series.

b. Discuss these two alternative investments in terms of their arithmetic average rates of return, their
absolute risk, and their relative risk.

c. Compute the geometric mean rate of return for each of these investments. Compare the arithmetic
mean return and geometric mean return for each investment and discuss this difference between
mean returns as related to the standard deviation of each series.






Chapter 2 The Asset

Allocation
Decision*

After you read this chapter, you should be able to answer the following questions:

What is asset allocation?

What are the four steps in the portfolio management process?

What is the role of asset allocation in investment planning?

Why is a policy statement important to the planning process?

What objectives and constraints should be detailed in a policy statement?

How and why do investment goals change over a person’s lifetime and circumstances?
Why do asset allocation strategies differ across national boundaries?

YYYYVYYY

The previous chapter informed us that risk drives return. Therefore, the practice of investing
funds and managing portfolios should focus primarily on managing risk rather than on manag-
ing returns.

This chapter examines some of the practical implications of risk management in the context
of asset allocation. Asset allocation is the process of deciding how to distribute an investor’s
wealth among different countries and asset classes for investment purposes. An asset class is
comprised of securities that have similar characteristics, attributes, and risk/return relationships.
A broad asset class, such as “bonds,” can be divided into smaller asset classes, such as Treasury
bonds, corporate bonds, and high-yield bonds. We will see that, in the long run, the highest com-
pounded returns will most likely accrue to those investors with larger exposures to risky assets.
We will also see that although there are no shortcuts or guarantees to investment success, main-
taining a reasonable and disciplined approach to investing will increase the likelihood of invest-
ment success over time.

The asset allocation decision is not an isolated choice; rather, it is a component of a portfolio
management process. In this chapter, we present an overview of the four-step portfolio manage-
ment process. As we will see, the first step in the process is to develop an investment policy state-
ment, or plan, that will guide all future decisions. Much of an asset allocation strategy depends
on the investor’s policy statement, which includes the investor’s goals or objectives, constraints,
and investment guidelines.

What we mean by an “investor” can range from an individual to trustees overseeing a corpo-
ration’s multibillion-dollar pension fund, a university endowment, or invested premiums for an
insurance company. Regardless of who the investor is or how simple or complex the investment
needs, he or she should develop a policy statement before making long-term investment deci-
sions. Although most of our examples will be in the context of an individual investor, the con-
cepts we introduce here—investment objectives, constraints, benchmarks, and so on—apply to
any investor, individual or institutional. We’ll review historical data to show the importance of
the asset allocation decision and discuss the need for investor education, an important issue for

*The authors acknowledge the collaboration of Professor Edgar Norton of Illinois State University on this chapter.
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The Preliminaries

individuals or companies who offer retirement or savings plans to their employees. The chapter
concludes by examining asset allocation strategies across national borders to show the effect of
market environment and culture on investing patterns; what is appropriate for a U.S.-based
investor is not necessarily appropriate for a non-U.S.-based investor.

Financial plans and investment needs are as different as each individual. Investment needs
change over a person’s life cycle. How individuals structure their financial plan should be related
to their age, financial status, future plans, risk aversion characteristcs, and needs.

Before embarking on an investment program, we need to make sure other needs are satisfied. No
serious investment plan should be started until a potential investor has adequate income to cover
living expenses and has a safety net should the unexpected occur.

Insurance Life insurance should be a component of any financial plan. Life insurance pro-
tects loved ones against financial hardship should death occur before our financial goals are met.
The death benefit paid by the insurance company can help pay medical bills and funeral expenses
and provide cash that family members can use to maintain their lifestyle, retire debt, or invest for
future needs (for example, children’s education, spouse retirement). Therefore, one of the first
steps in developing a financial plan is to purchase adequate life insurance coverage.

Insurance can also serve more immediate purposes, including being a means to meet long-
term goals, such as retirement planning. On reaching retirement age, you can receive the cash or
surrender value of your life insurance policy and use the proceeds to supplement your retirement
lifestyle or for estate planning purposes.

You can choose among several basic life insurance contracts. Term life insurance provides
only a death benefit; the premium to purchase the insurance changes every renewal period. Term
insurance is the least expensive life insurance to purchase, although the premium will rise as you
age to reflect the increased probability of death. Universal and variable life policies, although
technically different from each other, are similar in that they each provide both a death benefit
and a savings plan to the insured. The premium paid on such policies exceeds the cost to the
insurance company of providing the death benefit alone; the excess premium is invested in a
number of investment vehicles chosen by the insured. The policy’s cash value grows over time,
based on the size of the excess premium and on the performance of the underlying investment
funds. Insurance companies may restrict the ability to withdraw funds from these policies before
the policyholder reaches a certain age.

Insurance coverage also provides protection against other uncertainties. Health insurance
helps to pay medical bills. Disability insurance provides continuing income should you become
unable to work. Automobile and home (or rental) insurances provide protection against accidents
and damage to cars or residences.

Although nobody ever expects to use his or her insurance coverage, a first step in a sound
financial plan is to have adequate coverage “just in case.” Lack of insurance coverage can ruin
the best-planned investment program.

Cash Reserve Emergencies, job layoffs, and unforeseen expenses happen, and good invest-
ment opportunities emerge. It is important to have a cash reserve to help meet these occasions.
In addition to providing a safety cushion, a cash reserve reduces the likelihood of being forced
to sell investments at inopportune times to cover unexpected expenses. Most experts recommend
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RISE AND FALL OF PERSONAL NET WORTH OVER A LIFETIME

Net Worth
Accumulation phase Consolidation phase Spending phase
Gifting phase
Long-term: Long-term:
retirement retirement Long-term:
children's college estate planning
needs Short-term:
vacations
Short-term: i
house

car

25 35 45 55 65 75 85
Age

a cash reserve equal to about six months’ living expenses. Calling it a “cash” reserve does not
mean the funds should be in cash; rather, the funds should be in investments you can easily con-
vert to cash with little chance of a loss in value. Money market mutual funds and bank accounts
are appropriate vehicles for the cash reserve.

Similar to the financial plan, an investor’s insurance and cash reserve needs will change over
his or her life. We’ve already mentioned how a retired person may ‘“cash out” a life insurance
policy to supplement income. The need for disability insurance declines when a person retires.
In contrast, other insurance, such as supplemental Medicare coverage or long-term care insur-
ance, may become more important.

Assuming the basic insurance and cash reserve needs are met, individuals can start a serious
investment program with their savings. Because of changes in their net worth and risk tolerance,
individuals’ investment strategies will change over their lifetime. In the following sections, we
review various phases in the investment life cycle. Although each individual’s needs and prefer-
ences are different, some general traits affect most investors over the life cycle. The four life
cycle phases are shown in Exhibit 2.1 (the third and fourth phases are shown as concurrent) and
described here.

Accumulation Phase Individuals in the early-to-middle years of their working careers are
in the accumulation phase. As the name implies, these individuals are attempting to accumu-
late assets to satisfy fairly immediate needs (for example, a down payment for a house) or
longer-term goals (children’s college education, retirement). Typically, their net worth is small,
and debt from car loans or their own past college loans may be heavy. As a result of their typi-
cally long investment time horizon and their future earning ability, individuals in the accumula-
tion phase are willing to make relatively high-risk investments in the hopes of making above-
average nominal returns over time.
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Life Cycle
Investment Goals

Consolidation Phase Individuals in the consolidation phase are typically past the mid-
point of their careers, have paid off much or all of their outstanding debts, and perhaps have paid,
or have the assets to pay, their children’s college bills. Earnings exceed expenses, so the excess
can be invested to provide for future retirement or estate planning needs. The typical investment
horizon for this phase is still long (20 to 30 years), so moderately high risk investments are
attractive. At the same time, because individuals in this phase are concerned about capital preser-
vation, they do not want to take very large risks that may put their current nest egg in jeopardy.

Spending Phase The spending phase typically begins when individuals retire. Living
expenses are covered by social security income and income from prior investments, including
employer pension plans. Because their earning years have concluded (although some retirees take
part-time positions or do consulting work), they seek greater protection of their capital. At the same
time, they must balance their desire to preserve the nominal value of their savings with the need to
protect themselves against a decline in the real value of their savings due to inflation. The average
65-year-old person in the United States has a life expectancy of about 20 years. Thus, although their
overall portfolio may be less risky than in the consolidation phase, they still need some risky
growth investments, such as common stocks, for inflation (purchasing power) protection.

Gifting Phase The gifting phase is similar to, and may be concurrent with, the spending
phase. In this stage, individuals believe they have sufficient income and assets to cover their
expenses while maintaining a reserve for uncertainties. Excess assets can be used to provide
financial assistance to relatives or friends, to establish charitable trusts, or to fund trusts as an
estate planning tool to minimize estate taxes.

During the investment life cycle, individuals have a variety of financial goals. Near-term,
high-priority goals are shorter-term financial objectives that individuals set to fund purchases
that are personally important to them, such as accumulating funds to make a house down pay-
ment, buy a new car, or take a trip. Parents with teenage children may have a near-term, high-
priority goal to accumulate funds to help pay college expenses. Because of the emotional impor-
tance of these goals and their short time horizon, high-risk investments are not usually
considered suitable for achieving them.

Long-term, high-priority goals typically include some form of financial independence, such
as the ability to retire at a certain age. Because of their long-term nature, higher-risk investments
can be used to help meet these objectives.

Lower-priority goals are just that—it might be nice to meet these objectives, but it is not crit-
ical. Examples include the ability to purchase a new car every few years, redecorate the home
with expensive furnishings, or take a long, luxurious vacation.

A well-developed policy statement considers these diverse goals over an investor’s lifetime.
The following sections detail the process for constructing an investment policy, creating a port-
folio that is consistent with the policy and the environment, managing the portfolio, and moni-
toring its performance relative to its goals and objectives over time.

The process of managing an investment portfolio never stops. Once the funds are initially
invested according to the plan, the real work begins in monitoring and updating the status of the
portfolio and the investor’s needs.

The first step in the portfolio management process, as seen in Exhibit 2.2, is for the investor,
either alone or with the assistance of an investment advisor, to construct a policy statement. The
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BETIELEEN)> THE PORTFOLIO MANAGEMENT PROCESS

1. Policy Statement
— > Focus: Investor's short-term and long-term
needs, familiarity with capital market
history, and expectations

{

2. Examine current and projected financial,
economic, political, and social conditions
————————— Focus: Short-term and intermediate-term
expected conditions to use in
constructing a specific portfolio

{

3. Implement the plan by constructing the
portfolio
———— > Focus: Meet the investor's needs at
minimum risk levels

{

4. Feedback Loop: Monitor and update
investor needs, environmental
conditions, evaluate portfolio performance

policy statement is a road map; in it, investors specify the types of risks they are willing to take
and their investment goals and constraints. All investment decisions are based on the policy state-
ment to ensure they are appropriate for the investor. We examine the process of constructing a
policy statement later in this chapter. Because investor needs change over time, the policy state-
ment must be periodically reviewed and updated.

The process of investing seeks to peer into the future and determine strategies that offer the best
possibility of meeting the policy statement guidelines. In the second step of the portfolio manage-
ment process, the manager should study current financial and economic conditions and forecast
future trends. The investor’s needs, as reflected in the policy statement, and financial market expec-
tations will jointly determine investment strategy. Economies are dynamic; they are affected by
numerous industry struggles, politics, and changing demographics and social attitudes. Thus, the
portfolio will require constant monitoring and updating to reflect changes in financial market
expectations. We examine the process of evaluating and forecasting economic trends in Chapter 12.

The third step of the portfolio management process is to construct the portfolio. With the
investor’s policy statement and financial market forecasts as input, the advisors implement the
investment strategy and determine how to allocate available funds across different countries,
asset classes, and securities. This involves constructing a portfolio that will minimize the
investor’s risks while meeting the needs specified in the policy statement. Financial theory fre-
quently assists portfolio construction, as is discussed in Part 2. Some of the practical aspects of
selecting investments for inclusion in a portfolio are discussed in Part 4 and Part 5.

The fourth step in the portfolio management process is the continual monitoring of the
investor’s needs and capital market conditions and, when necessary, updating the policy state-
ment. Based upon all of this, the investment strategy is modified accordingly. A component of
the monitoring process is to evaluate a portfolio’s performance and compare the relative results
to the expectations and the requirements listed in the policy statement. The evaluation of portfo-
lio performance is discussed in Chapter 26.
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Understand and
Articulate Realistic
Investor Goals

As noted in the previous section, a policy statement is a road map that guides the investment process.
Constructing a policy statement is an invaluable planning tool that will help the investor understand
his or her needs better as well as assist an advisor or portfolio manager in managing a client’s funds.
While it does not guarantee investment success, a policy statement will provide discipline for the
investment process and reduce the possibility of making hasty, inappropriate decisions. There are
two important reasons for constructing a policy statement: First, it helps the investor decide on real-
istic investment goals after learning about the financial markets and the risks of investing. Second,
it creates a standard by which to judge the performance of the portfolio manager.

When asked about their investment goal, people often say, “to make a lot of money,” or some
similar response. Such a goal has two drawbacks: First, it may not be appropriate for the investor,
and second, it is too open-ended to provide guidance for specific investments and time frames.
Such an objective is well suited for someone going to the racetrack or buying lottery tickets, but
it is inappropriate for someone investing funds in financial and real assets for the long term.

An important purpose of writing a policy statement is to help investors understand their own
needs, objectives, and investment constraints. As part of this, investors need to learn about finan-
cial markets and the risks of investing. This background will help prevent them from making
inappropriate investment decisions in the future and will increase the possibility that they will
satisfy their specific, measurable financial goals.

Thus, the policy statement helps the investor to specify realistic goals and become more
informed about the risks and costs of investing. Market values of assets, whether they be stocks,
bonds, or real estate, can fluctuate dramatically. For example, during the October 1987 crash, the
Dow Jones Industrial Average (DJIA) fell more than 20 percent in one day; in October 1997, the
Dow fell “only” 7 percent. A review of market history shows that it is not unusual for asset prices
to decline by 10 percent to 20 percent over several months—for example, the months following
the market peak in March 2000, and the major decline when the market reopened after Septem-
ber 11, 2001. Investors will typically focus on a single statistic, such as an 11 percent average
annual rate of return on stocks, and expect the market to rise 11 percent every year. Such think-
ing ignores the risk of stock investing. Part of the process of developing a policy statement is for
the investor to become familiar with the risks of investing, because we know that a strong posi-
tive relationship exists between risk and return.

» One expert in the field recommends that investors should think about the following set of
questions and explain their answers as part of the process of constructing a policy statement:

. What are the real risks of an adverse financial outcome, especially in the short run?

. What probable emotional reactions will I have to an adverse financial outcome?

. How knowledgeable am I about investments and markets?

. What other capital or income sources do I have? How important is this particular
portfolio to my overall financial position?

. What, if any, legal restrictions may affect my investment needs?

6. What, if any, unanticipated consequences of interim fluctuations in portfolio value

might affect my investment policy?

AW N =

W

Adapted from Charles D. Ellis, Investment Policy: How to Win the Loser’s Game (Homewood, I1l.: Dow Jones—Irwin,
1985), 25-26. Reproduced with permission of The McGraw-Hill Companies.
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In summary, constructing a policy statement is mainly the investor’s responsibility. It is a
process whereby investors articulate their realistic needs and goals and become familiar with
financial markets and investing risks. Without this information, investors cannot adequately com-
municate their needs to the portfolio manager. Without this input from investors, the portfolio
manager cannot construct a portfolio that will satisfy clients’ needs; the result of bypassing this
step will most likely be future aggravation, dissatisfaction, and disappointment.

The policy statement also assists in judging the performance of the portfolio manager. Perfor-
mance cannot be judged without an objective standard; the policy statement provides that objec-
tive standard. The portfolio’s performance should be compared to guidelines specified in the pol-
icy statement, not on the portfolio’s overall return. For example, if an investor has a low tolerance
for risky investments, the portfolio manager should not be fired simply because the portfolio
does not perform as well as the risky S&P 500 stock index. Because risk drives returns, the
investor’s lower-risk investments, as specified in the investor’s policy statement, will probably
earn lower returns than if all the investor’s funds were placed in the stock market.

The policy statement will typically include a benchmark portfolio, or comparison standard.
The risk of the benchmark, and the assets included in the benchmark, should agree with the
client’s risk preferences and investment needs. Notably, both the client and the portfolio man-
ager must agree that the benchmark portfolio reflects the risk preferences and appropriate return
requirements of the client. In turn, the investment performance of the portfolio manager should
be compared to this benchmark portfolio. For example, an investor who specifies low-risk
investments in the policy statement should compare the portfolio manager’s performance against
a low-risk benchmark portfolio. Likewise, an investor seeking high-risk, high-return investments
should compare the portfolio’s performance against a high-risk benchmark portfolio.

Because it sets an objective performance standard, the policy statement acts as a starting point
for periodic portfolio review and client communication with managers. Questions concerning
portfolio performance or the manager’s faithfulness to the policy can be addressed in the context
of the written policy guidelines. Managers should mainly be judged by whether they consistently
followed the client’s policy guidelines. The portfolio manager who makes unilateral deviations
from policy is not working in the best interests of the client. Therefore, even deviations that result
in higher portfolio returns can and should be grounds for the manager’s dismissal.

Thus, we see the importance of the client constructing the policy statement: The client must
first understand his or her own needs before communicating them to the portfolio manager. In
turn, the portfolio manager must implement the client’s desires by following the investment
guidelines. As long as policy is followed, shortfalls in performance should not be a major con-
cern. Remember that the policy statement is designed to impose an investment discipline on the
client and portfolio manager. The less knowledgeable they are, the more likely clients are to
inappropriately judge the performance of the portfolio manager.

A sound policy statement helps to protect the client against a portfolio manager’s inappropriate
investments or unethical behavior. Without clear, written guidance, some managers may consider
investing in high-risk investments, hoping to earn a quick return. Such actions are probably
counter to the investor’s specified needs and risk preferences. Though legal recourse is a possi-
bility against such action, writing a clear and unambiguous policy statement should reduce the
possibility of such innappropriate manager behavior.

Just because one specific manager currently manages your account does not mean that per-
son will always manage your funds. As with other positions, your portfolio manager may be
promoted or dismissed or take a better job. Therefore, after a while, your funds may come under
the management of an individual you do not know and who does not know you. To prevent costly
delays during this transition, you can ensure that the new manager “hits the ground running”
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with a clearly written policy statement. A policy statement should prevent delays in monitoring
and rebalancing your portfolio and will help create a seamless transition from one money man-
ager to another.

To sum up, a clearly written policy statement helps avoid future potential problems. When the
client clearly specifies his or her needs and desires, the portfolio manager can more effectively
construct an appropriate portfolio. The policy statement provides an objective measure for eval-
uating portfolio performance, helps guard against ethical lapses by the portfolio manager, and
aids in the transition between money managers. Therefore, the first step before beginning any
investment program, whether it is for an individual or a multibillion-dollar pension fund, is to
construct a policy statement.

» An appropriate policy statement should satisfactorily answer the following questions:

1. Is the policy carefully designed to meet the specific needs and objectives of this
particular investor? (Cookie-cutter or one-size-fits-all policy statements are generally
inappropriate.)

2. Is the policy written so clearly and explicitly that a competent stranger could use it to
manage the portfolio in conformance with the client’s needs? In case of a manager
transition, could the new manager use this policy statement to handle your portfolio in
accordance with your needs?

3. Would the client have been able to remain committed to the policies during the capital
market experiences of the past 60 to 70 years? That is, does the client fully understand
investment risks and the need for a disciplined approach to the investment process?

4. Would the portfolio manager have been able to maintain the policies specified over the
same period? (Discipline is a two-way street; we do not want the portfolio manager to
change strategies because of a disappointing market.)

5. Would the policy, if implemented, have achieved the client’s objectives? (Bottom line:
Would the policy have worked to meet the client’s needs?)

Adapted from Charles D. Ellis, Investment Policy: How to Win the Loser’s Game (Homewood, Ill.: Dow Jones—Irwin,
1985), 62. Reproduced with permission of The McGraw-Hill Companies.

Before an investor and advisor can construct a policy statement, they need to have an open and
frank exchange of information, ideas, fears, and goals. To build a framework for this information-
gathering process, the client and advisor need to discuss the client’s investment objectives and
constraints. To illustrate this framework, we discuss the investment objectives and constraints that
may confront “typical” 25-year-old and 65-year-old investors.

The investor’s objectives are his or her investment goals expressed in terms of both risk and
returns. The relationship between risk and returns requires that goals not be expressed only in
terms of returns. Expressing goals only in terms of returns can lead to inappropriate investment
practices by the portfolio manager, such as the use of high-risk investment strategies or account
“churning,” which involves moving quickly in and out of investments in an attempt to buy low
and sell high.

For example, a person may have a stated return goal such as “double my investment in five
years.” Before such a statement becomes part of the policy statement, the client must become
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RISK CATEGORIES AND SUGGESTED ASSET ALLOCATIONS FOR MERRILL LYNCH CLIENTS

How Much Risk?

Merrill Lynch asset allocation
recommendations in its new categories

Stocks 1 Bonds M Cash |

CONSERVATIVE FOR INCOME

30%
[ | 60%
I 10%
CONSERVATIVE FOR GROWTH
60%
C130%
I 10%
MODERATE RISK
50%
| | 40%
I 10%
AGGRESSIVE RISK
60%
| | 40%
10%
BENCHMARK
(Metrrill's allocation for a large, balanced corporate
pension fund or endowment)
50%
| | 45%
W 5%

Source: Merrill Lynch

Source: William Power, “Merrill Lynch to Ask Investors to Pick a Risk Category,” The Wall Street Journal, 2 July
1990, C1. Reprinted with permission of The Wall Street Journal, Dow Jones and Co., Inc. All rights reserved.

fully informed of investment risks associated with such a goal, including the possibility of loss.
A careful analysis of the client’s risk tolerance should precede any discussion of return objec-
tives. It makes little sense for a person who is risk averse to invest funds in high-risk assets.
Investment firms survey clients to gauge their risk tolerance. For example, Merrill Lynch has
asked its clients to place themselves in one of the four categories in Exhibit 2.3. Sometimes
investment magazines or books contain tests that individuals can take to help them evaluate their
risk tolerance (see Exhibit 2.4).

Risk tolerance is more than a function of an individual’s psychological makeup; it is affected
by other factors, including a person’s current insurance coverage and cash reserves. Risk toler-
ance is also affected by an individual’s family situation (for example, marital status and the
number and ages of children) and by his or her age. We know that older persons generally have
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You’ve heard the expression “no pain, no gain”? In the

investment world, the comparable phrase would be “no risk,

no reward.”

How you feel about risking your money will drive many of
your investment decisions. The risk-comfort scale extends
from very conservative (you don’t want to risk losing a
penny regardless of how little your money earns) to very
aggressive (you’re willing to risk much of your money for
the possibility that it will grow tremendously). As you
might guess, most investors’ tolerance for risk falls
somewhere in between.

If you’re unsure of what your level of risk tolerance is, this
quiz should help.

1. You win $300 in an office football pool. You: (a) spend

it on groceries, (b) purchase lottery tickets, (c) put it in a

money market account, (d) buy some stock.

2. Two weeks after buying 100 shares of a $20 stock, the
price jumps to over $30. You decide to: (a) buy more
stock; it’s obviously a winner, (b) sell it and take your
profits, (c) sell half to recoup some costs and hold the
rest, (d) sit tight and wait for it to advance even more.

3. On days when the stock market jumps way up, you:

(a) wish you had invested more, (b) call your financial
advisor and ask for recommendations, (c) feel glad
you’re not in the market because it fluctuates too much,
(d) pay little attention.

4. You're planning a vacation trip and can either lock in a
fixed room-and-meals rate of $150 per day or book
standby and pay anywhere from $100 to $300 per day.
You: (a) take the fixed-rate deal, (b) talk to people who
have been there about the availability of last-minute
accommodations, (c) book standby and also arrange
vacation insurance because you’re leery of the tour
operator, (d) take your chances with standby.

5. The owner of your apartment building is converting the
units to condominiums. You can buy your unit for

10.

HOW MUCH RISK IS RIGHT FOR YOU?

$75,000 or an option on a unit for $15,000. (Units have
recently sold for close to $100,000, and prices seem to
be going up.) For financing, you’ll have to borrow the
down payment and pay mortgage and condo fees higher
than your present rent. You: (a) buy your unit, (b) buy
your unit and look for another to buy, (c) sell the option
and arrange to rent the unit yourself, (d) sell the option
and move out because you think the conversion will
attract couples with small children.

You have been working three years for a rapidly growing
company. As an executive, you are offered the option of
buying up to 2% of company stock: 2,000 shares at $10 a
share. Although the company is privately owned (its stock
does not trade on the open market), its majority owner has
made handsome profits selling three other businesses and
intends to sell this one eventually. You: (a) purchase all
the shares you can and tell the owner you would invest
more if allowed, (b) purchase all the shares, (c) purchase
half the shares, (d) purchase a small amount of shares.

You go to a casino for the first time. You choose to play:
(a) quarter slot machines, (b) $5 minimum-bet roulette,
(c) dollar slot machine, (d) $25 minimum-bet blackjack.

You want to take someone out for a special dinner in a
city that’s new to you. How do you pick a place? (a) read
restaurant reviews in the local newspaper, (b) ask
coworkers if they know of a suitable place, (c) call the
only other person you know in this city, who eats out a lot
but only recently moved there, (d) visit the city sometime
before your dinner to check out the restaurants yourself.

The expression that best describes your lifestyle is:

(a) no guts, no glory, (b) just do it!, (c) look before you
leap, (d) all good things come to those who wait.

Your attitude toward money is best described as: (a) a
dollar saved is a dollar earned, (b) you’ve got to spend
money to make money, (c) cash and carry only,

(d) whenever possible, use other people’s money.

SCORING SYSTEM: Score your answers this way: (1) a-1, b-4, c-2, d-3 (2) a-4, b-1, ¢-3, d-2 (3) a-3, b-4, c-2, d-1 (4) a-2, b-3 c-1,
d-4 (5) a-3, b-4, c-2, d-1 (6) a-4, b-3, c-2, d-1 (7) a-1, b-3, c-2, d-4 (8) a-2, b-3, c-4, d-1 (9), a-4, b-3, c-2, d-1 (10) a-2, b-3, c-1, d-4.

What your total score indicates:

B 10-17: You’re not willing to take chances with your
money, even though it means you can’t make big gains.

B 18-25: You’re semi-conservative, willing to take a small
chance with enough information.

24-32: You’re semi-aggressive, willing to take chances if
you think the odds of earning more are in your favor.
33-40: You’re aggressive, looking for every opportunity
to make your money grow, even though in some cases
the odds may be quite long. You view money as a tool to
make more money.

Excerpted from Feathering Your Nest: The Retirement Planner. Copyright © 1993 by Lisa Berger. Used by permission of Workman Publishing

Company, Inc., New York. All Rights Reserved.
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shorter investment time frames within which to make up any losses; they also have years of
experience, including living through various market gyrations and “corrections” (a euphemism
for downtrends or crashes) that younger people have not experienced or whose effect they do not
fully appreciate. Risk tolerance is also influenced by one’s current net worth and income expec-
tations. All else being equal, individuals with higher incomes have a greater propensity to under-
take risk because their incomes can help cover any shortfall. Likewise, individuals with larger
net worths can afford to place some assets in risky investments while the remaining assets pro-
vide a cushion against losses.

A person’s return objective may be stated in terms of an absolute or a relative percentage
return, but it may also be stated in terms of a general goal, such as capital preservation, current
income, capital appreciation, or total return.

Capital preservation means that investors want to minimize their risk of loss, usually in real
terms: They seek to maintain the purchasing power of their investment. In other words, the return
needs to be no less than the rate of inflation. Generally, this is a strategy for strongly risk-averse
investors or for funds needed in the short-run, such as for next year’s tuition payment or a down
payment on a house.

Capital appreciation is an appropriate objective when the investors want the portfolio to
grow in real terms over time to meet some future need. Under this strategy, growth mainly occurs
through capital gains. This is an aggressive strategy for investors willing to take on risk to meet
their objective. Generally, longer-term investors seeking to build a retirement or college educa-
tion fund may have this goal.

When current income is the return objective, the investors want the portfolio to concentrate on
generating income rather than capital gains. This strategy sometimes suits investors who want to
supplement their earnings with income generated by their portfolio to meet their living expenses.
Retirees may favor this objective for part of their portfolio to help generate spendable funds.

The objective for the total return strategy is similar to that of capital appreciation; namely,
the investors want the portfolio to grow over time to meet a future need. Whereas the capital
appreciation strategy seeks to do this primarily through capital gains, the total return strategy
seeks to increase portfolio value by both capital gains and reinvesting current income. Because
the total return strategy has both income and capital gains components, its risk exposure lies
between that of the current income and capital appreciation strategies.

Investment Objective: 25-Year-Old What is an appropriate investment objective for our
typical 25-year-old investor? Assume he holds a steady job, is a valued employee, has adequate
insurance coverage, and has enough money in the bank to provide a cash reserve. Let’s also
assume that his current long-term, high-priority investment goal is to build a retirement fund.
Depending on his risk preferences, he can select a strategy carrying moderate to high amounts
of risk because the income stream from his job will probably grow over time. Further, given his
young age and income growth potential, a low-risk strategy, such as capital preservation or cur-
rent income, is inappropriate for his retirement fund goal; a total return or capital appreciation
objective would be most appropriate. Here’s a possible objective statement:

Invest funds in a variety of moderate- to higher-risk investments. The average risk of the equity port-
folio should exceed that of a broad stock market index, such as the NYSE stock index. Foreign and
domestic equity exposure should range from 80 percent to 95 percent of the total portfolio. Remain-
ing funds should be invested in short- and intermediate-term notes and bonds.

Investment Objective: 65-Year-Old Assume our typical 65-year-old investor likewise
has adequate insurance coverage and a cash reserve. Let’s also assume she is retiring this year.
This individual will want less risk exposure than the 25-year-old investor, because her earning
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power from employment will soon be ending; she will not be able to recover any investment
losses by saving more out of her paycheck. Depending on her income from social security and
a pension plan, she may need some current income from her retirement portfolio to meet living
expenses. Given that she can be expected to live an average of another 20 years, she will need
protection against inflation. A risk-averse investor will choose a combination of current income
and capital preservation strategy; a more risk-tolerant investor will choose a combination of cur-
rent income and total return in an attempt to have principal growth outpace inflation. Here’s an
example of such an objective statement:

Invest in stock and bond investments to meet income needs (from bond income and stock divi-
dends) and to provide for real growth (from equities). Fixed-income securities should comprise
55-65 percent of the total portfolio; of this, 5—15 percent should be invested in short-term securi-
ties for extra liquidity and safety. The remaining 35—45 percent of the portfolio should be invested
in high-quality stocks whose risk is similar to the S&P 500 index.

More detailed analyses for our 25-year-old and our 65-year-old would make more specific
assumptions about the risk tolerance of each, as well as clearly enumerate their investment goals,
return objectives, the funds they have to invest at the present, the funds they expect to invest over
time, and the benchmark portfolio that will be used to evaluate performance.

In addition to the investment objective that sets limits on risk and return, certain other constraints
also affect the investment plan. Investment constraints include liquidity needs, an investment
time horizon, tax factors, legal and regulatory constraints, and unique needs and preferences.

Liquidity Needs An asset is liquid if it can be quickly converted to cash at a price close to
fair market value. Generally, assets are more liquid if many traders are interested in a fairly stan-
dardized product. Treasury bills are a highly liquid security; real estate and venture capital are not.

Investors may have liquidity needs that the investment plan must consider. For example,
although an investor may have a primary long-term goal, several near-term goals may require
available funds. Wealthy individuals with sizable tax obligations need adequate liquidity to pay
their taxes without upsetting their investment plan. Some retirement plans may need funds for
shorter-term purposes, such as buying a car or a house or making college tuition payments.

Our typical 25-year-old investor probably has little need for liquidity as he focuses on his
long-term retirement fund goal. This constraint may change, however, should he face a period of
unemployment or should near-term goals, such as honeymoon expenses or a house down pay-
ment, enter the picture. Should any changes occur, the investor needs to revise his policy state-
ment and financial plans accordingly.

Our soon-to-be-retired 65-year-old investor has a greater need for liquidity. Although she may
receive regular checks from her pension plan and social security, it is not likely that they will
equal her working paycheck. She will want some of her portfolio in liquid securities to meet
unexpected expenses or bills.

Time Horizon Time horizon as an investment constraint briefly entered our earlier discus-
sion of near-term and long-term high-priority goals. A close (but not perfect) relationship exists
between an investor’s time horizon, liquidity needs, and ability to handle risk. Investors with
long investment horizons generally require less liquidity and can tolerate greater portfolio risk:
less liquidity because the funds are not usually needed for many years; greater risk tolerance
because any shortfalls or losses can be overcome by returns earned in subsequent years.

Investors with shorter time horizons generally favor more liquid and less risky investments
because losses are harder to overcome during a short time frame.
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INDIVIDUAL MARGINAL TAX RATES, 2001

TaxaBLE INCOME Tax PERCENT ON ExcEss

Married Filing Jointly $ 0 $ 0.00 15%
45,200 6,780.00 28
109,250 24,714.00 31
166,450 42,446.00 36

297,300 89,552.00 39.6

Single $ 0 $ 0.00 15%
27,050 4,057.50 28
65,550 14,837.50 31
136,750 36,909.50 36

297,300 94,707.50 39.6

Head of Household $ 0 $ 0.00 15%
36,250 5,437.50 28
93,600 21,495.50 31
151,600 39,475.50 36

297,300 91,927.50 39.6

Married Filing Separately $ 0 $ 0.00 15%
22,600 3,390.00 28
54,625 12,357.00 31
83,225 21,223.00 36

148,650 44,776.00 39.6

Because of life expectancies, our 25-year-old investor has a longer investment time horizon
than our 65-year-old investor. But, as discussed earlier, this does not mean the 65-year-old
should put all her money in short-term CDs; she needs the inflation protection that long-term
investments, such as common stock, can provide. Still, because of the differing time horizons,
the 25-year-old will probably have a greater proportion of his portfolio in equities, including
stocks in growth companies, small firms, or international firms, than the 65-year-old.

Tax Concerns Investment planning is complicated by the tax code; taxes complicate the sit-
uation even more if international investments are part of the portfolio. Taxable income from
interest, dividends, or rents is taxable at the investor’s marginal tax rate. The marginal tax rate is
the proportion of the next one dollar in income paid as taxes. Exhibit 2.5 shows the marginal tax
rates for different levels of taxable income. As of 2001, the top federal marginal tax rate was
39.6 percent. Under the provisions of the 2001 tax relief act, the top marginal rate will decline
to 35 percent by 2006. State taxes make the tax bite even higher.

Capital gains or losses arise from asset price changes. They are taxed differently than income.
Income is taxed when it is received; capital gains or losses are taxed only when the asset is sold
and the gain or loss is realized. Unrealized capital gains reflect the price appreciation of cur-
rently held assets that have not been sold; the tax liability on unrealized capital gains can be
deferred indefinitely. Capital gains only become taxable after the asset has been sold for a price
higher than its cost, or basis. If appreciated assets are passed on to an heir upon the investor’s
death, the basis of the assets is considered to be their value on the date of the holder’s death. The
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heirs can then sell the assets and not pay capital gains tax. Capital gains taxes are paid on real-
ized capital gains. Beginning in 2001, gains on assets purchased after January 1, 2001, and held
for at least five years will be only 18 percent. For taxpayers in the 15 percent income tax bracket,
the capital gains tax rate fell to 8 percent on assets held longer than five years.

Sometimes it is necessary to make a trade-off between taxes and diversification needs. If
entrepreneurs concentrate much of their wealth in equity holdings of their firm, or if employees
purchase substantial amounts of their employer’s stock through payroll deduction plans during
their working life, their portfolios may contain a large amount of unrealized capital gains. In
addition, the risk position of such a portfolio may be quite high because it is concentrated in a
single company. The decision to sell some of the company stock in order to diversify the port-
folio’s risk by reinvesting the proceeds in other assets must be balanced against the resulting tax
liability. To attain the prudent diversification, one should consider making the change over time.

Some find the difference between average and marginal income tax rates confusing. The
marginal tax rate is the part of each additional dollar in income that is paid as tax. Thus, a mar-
ried person, filing jointly, with an income of $50,000 will have a marginal tax rate of 28 percent.
The 28 percent marginal tax rate should be used to determine after-tax returns on investments.

The average tax rate is simply a person’s total tax payment divided by his or her total
income. It represents the average tax paid on each dollar the person earned. From Exhibit 2.5, a
married person, filing jointly, will pay $8,124 in tax on a $50,000 income [$6,780 plus
0.28($50,000 — $45,200)]. His or her average tax rate is $8,124/$50,000 or 16.25 percent.

Note that the average tax rate is a weighted average of the person’s marginal tax rates paid on
each dollar of income. The first $45,200 of income has a marginal tax rate of 15 percent; the next
$4.,800 has a 28 percent marginal tax rate:

$45,200 015 $ 4,800

x0.15+ x.28 = 0.1625, or the Average Tax Rate of 16.25%
$50,000 $50,000

Another tax factor is that some sources of income are exempt from federal and state taxes.
Interest on federal securities, such as Treasury bills, notes, and bonds, is exempt from state taxes.
Interest on municipal bonds (bonds issued by a state or other local governing body) are exempt
from federal taxes. Further, if the investor purchases municipal bonds issued by a local govern-
ing body of the state in which they live, the interest is usually exempt from both state and fed-
eral income tax. Thus, high-income individuals have an incentive to purchase municipal bonds
to reduce their tax liabilities.

The after-tax return on a taxable investment is:

After-Tax Return = Pre-Tax Return (1 — Marginal Tax Rate)

Thus, the after-tax return on a taxable investment should be compared to that on municipals
before deciding which should be purchased by a tax-paying investor. Alternatively, a munici-
pal’s equivalent taxable yield can be computed. The equivalent taxable yield is what a taxable
bond investment would have to offer to produce the same after-tax return as the municipal. It is
given by:

Municipal Yield

Equivalent Taxable Yield = -
1 — Marginal Tax Rate

To illustrate, if an investor is in the 28 percent marginal tax bracket, a taxable investment yield of
8 percent has an after-tax yield of 8 percent X (1 — 0.28), or 5.76 percent; an equivalent-risk
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municipal security offering a yield greater than 5.76 percent offers the investor greater after-tax
returns. On the other hand, a municipal bond yielding 6 percent has an equivalent taxable yield of

6%/(1 —0.28) = 8.33%

To earn more money after taxes, an equivalent-risk taxable investment has to offer a return
greater than 8.33 percent.

Other means to reduce tax liabilities are available. Contributions to an individual retirement
account (IRA) may qualify as a tax deduction if certain income limits are met. The investment
returns of the IRA investment, including any income, are deferred until the funds are withdrawn
from the account. Any funds withdrawn from an IRA are taxable as current income, regardless
of whether growth in the IRA occurs as a result of capital gains, income, or both. The benefits
of deferring taxes can dramatically compound over time. Exhibit 2.6 illustrates how $1,000
invested in an IRA at a tax-deferred rate of 8 percent grows compared to funds invested in a tax-
able investment that returns (from bond income) 8 percent pre-tax. For an investor in the 28 per-
cent bracket, this taxable investment grows at an after-tax rate of 5.76 percent. After 30 years,
the value of the tax-deferred investment is nearly twice that of the taxable investment.

Tax-deductible contributions of up to $2,000 (which is raised, in phases, to $5,000 under the
2001 tax act) can made to a regular IRA. The Tax Reform Act of 1997 created the Roth IRA.
The Roth IRA contribution, although not tax deductible, allows up to $2,000 (to be raised to
$5,000) to be invested each year; the returns on this investment will grow on a tax-deferred basis
and can be withdrawn, tax-free, if the funds are invested for at least five years and are withdrawn

EFFECT OF TAX DEFERRAL ON INVESTOR WEALTH OVER TIME

Investment
Value
$10,062.66
Total value
growing at

8%, tax-deferred

$4,660.96
$5,365.91

Total value
growing at 5.76%
(after-tax return
on 8% in the 28%

$2,158.92 $3,064.99 tax bracket)

$1,750.71
$1,000

l l l
10 Years 20 Years 30 Years

Time
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after the investor reaches age 59/4.! The Roth IRA is subject to limitations based on the investor’s
annual income, but the income ceiling is much higher than that for the regular IRA.

For money you intend to invest in some type of IRA, the advantage of the Roth IRA’s tax-free
withdrawals will outweigh the tax-deduction benefit from the regular IRA—unless you expect
your tax rate when the funds are withdrawn to be substantially less than when you initially invest
the funds.?

Tax questions can puzzle the most astute minds. For example, depending on one’s situation,
it may be best to hold stock in taxable rather than in tax-deferred accounts, such as IRAs, com-
pany retirement plans, and variable annuities, mainly because earnings on such tax-deferred
accounts are taxed as ordinary income when the funds are withdrawn. Even if most of the growth
in a tax-deferred equity investment arises from capital gains, the withdrawals will be taxed at the
higher ordinary income tax rate. Stocks held in taxable accounts will likely have large capital
gains tax liability over the years; thus, after the 1997 Tax Reform Act’s slashing of realized cap-
ital gains tax rates, taxable equity accounts may offer better after-tax return potential than tax-
deferred investments. This will not be true in all cases. The point is, any analysis must consider
each investor’s return, time horizon, and tax assumptions.’

Other tax-deferred investments include cash values of life insurance contracts that accumu-
late tax-free until the funds are withdrawn. Employers may offer employees 401(k) or 403(b)
plans, which allow the employee to reduce taxable income by making tax-deferred investments;
many times employee contributions are matched by employer donations (up to a specified limit),
thus allowing the employees to double their investment with little risk!

Our typical 25-year-old investor probably is in a fairly low tax bracket, so detailed tax plan-
ning will not be a major concern, and tax-exempt income, such as that available from munici-
pals, will also not be a concern. Nonetheless, he should still invest as much as possible into tax-
deferred plans, such as an IRA or a 401(k). The drawback to such investments, however, is that
early withdrawals (before age 59/4) are taxable and subject to an additional 10 percent early with-
drawal tax. Should the liquidity constraint of these plans be too restrictive, the young investor
should probably consider total-return- or capital-appreciation-oriented mutual funds.

Our 65-year-old retiree may face a different situation. If she is in a high tax bracket prior to
retiring—and therefore has sought tax-exempt income and tax-deferred investments—her situa-
tion may change shortly after retirement. Without large, regular paychecks, the need for tax-
deferred investments or tax-exempt income becomes less. Taxable income may now offer higher
after-tax yields than tax-exempt municipals due to the investor’s lower tax bracket. Should her
employer’s stock be a large component of her retirement account, careful decisions must be
made regarding the need to diversify versus the cost of realizing large capital gains (in her lower
tax bracket).

Legal and Regulatory Factors As you might expect, the investment process and financial
markets are highly regulated. At times, these legal and regulatory factors constrain the invest-
ment strategies of individuals and institutions.

In our discussion about taxes, we mentioned one such constraint: Funds removed from a
regular IRA account or 401(k) plan before age 59/ are taxable and subject to an additional

'Earlier tax-free withdrawals are possible if the funds are to be used for educational purposes or first-time home
purchases.

“For additional insights, see Jonathan Clements, “Jam Today or Jam Tomorrow? Roth IRA Will Show Many Investors It
Pays to Wait,” The Wall Street Journal, 16 September 1997, C1.

Terry Sylvester Charron, “Tax Efficient Investing for Tax-Deferred and Taxable Accounts,” Journal of Private Portfolio
Management 2, no. 2 (Fall 1999): 31-37.
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10 percent withdrawal penalty. You may also be familiar with the tag line in many bank CD
advertisements— ‘substantial interest penalty upon early withdrawal.” Such regulations may make
such investments unattractive for investors with substantial liquidity needs in their portfolios.

Regulations can also constrain the investment choices available to someone in a fiduciary
role. A fiduciary, or trustee, supervises an investment portfolio of a third party, such as a trust
account or discretionary account.* The fiduciary must make investment decisions in accordance
with the owner’s wishes; a properly written policy statement assists this process. In addition,
trustees of a trust account must meet the “prudent-man” standard, which means that they must
invest and manage the funds as a prudent person would manage his or her own affairs. Notably,
the prudent-man standard is based on the composition of the entire portfolio, not each individ-
ual asset in the portfolio.’

All investors must respect some laws, such as insider trading prohibitions. Insider trading
involves the purchase and sale of securities on the basis of important information that is not pub-
licly known. Typically, the people possessing such private or inside information are the firm’s
managers, who have a fiduciary duty to their shareholders. Security transactions based on access
to inside information violate the fiduciary trust the shareholders have placed with management,
because the managers seek personal financial gain from their privileged position as agents for
the shareholders.

For our typical 25-year-old investor, legal and regulatory matters will be of little concern, with
the possible exception of insider trading laws and the penalties associated with early withdrawal
of funds from tax-deferred retirement accounts. Should he seek a financial advisor to assist him
in constructing a financial plan, the financial advisor would have to obey the regulations perti-
nent to a client-advisor relationship.

Similar concerns confront our 65-year-old investor. In addition, as a retiree, if she wants to do
some estate planning and set up trust accounts, she should seek legal and tax advice to ensure
her plans are properly specified and implemented.

Unique Needs and Preferences This category covers the individual concerns of each
investor. Some investors may want to exclude certain investments from their portfolio solely on
the basis of personal preferences. For example, they may request that no firms that manufacture
or sell tobacco, alcohol, pornography, or environmentally harmful products be included in their
portfolio. As of 2001, over 200 mutual funds include at least one social-responsibility criterion.

Another example of a personal constraint is the time and expertise a person has for managing
his or her portfolio. Busy executives may prefer to relax during nonworking hours and let a
trusted advisor manage their investments. Retirees, on the other hand, may have the time but
believe they lack the expertise to choose and monitor investments, so they may also seek pro-
fessional advice.

Some of the constraints we previously discussed can also be considered as unique needs and
preferences. For example, consider the businessperson with a large portion of his wealth tied up
in his firm’s stock. Though it may be financially prudent to sell some of the firm’s stock and rein-
vest the proceeds for diversification purposes, it may be hard for the individual to approve such
a strategy due to emotional ties to the firm. Further, if the stock holdings are in a private com-
pany, it may be difficult to find a buyer except if shares are sold at a discount from their fair mar-
ket value.

4A discretionary account is one in which the fiduciary, many times a financial planner or stockbroker, has the authority
to purchase and sell assets in the owner’s portfolio without first receiving the owner’s approval.

SAs we will discuss in Chapter 7, it is sometimes wise to hold assets that are individually risky in the context of a well-
diversified portfolio, even if the investor is strongly risk averse.
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Constructing the
Policy Statement

Because each investor is unique, the implications of this final constraint differ for each per-
son; there is no “typical” 25-year-old or 65-year-old investor. Each individual will have to com-
municate specific goals in a well-constructed policy statement.

Institutional investors (endowments, pension funds, and the like) also need to have investment
policy statements. Factors considered by institutional investors when developing policy state-
ments are found in the chapter appendix.

A policy statement allows the investor to determine what factors are personally important for the
investor’s objectives (risk and return) and constraints (liquidity, time horizon, tax factors, legal
and regulatory constraints, and unique needs and preferences). To do without a policy statement
is to place the success of the financial plan in jeopardy. In contrast, having a policy statement
allows the investor to communicate these needs to the advisor who can do a better job of con-
structing an investment strategy to satisfy the investor’s objectives and constraints.

Surveys show that fewer than 40 percent of employees who participate in their firm’s retirement
savings plan have a good understanding of the value of diversification, the harmful effect of infla-
tion on one’s savings, or the relationship between risk and return. Because of this lack of invest-
ment expertise, the market for financial planning services and education is a growth industry.

Participants in employer-sponsored retirement plans have invested an average of 30—40 per-
cent of their retirement funds in their employer’s stock. Having so much money invested in one
asset violates diversification principles. To put this in context, most mutual funds are limited to
having no more than 5 percent of their assets in any one company’s stock; a firm’s pension plan
can invest no more than 10 percent of its funds in the firm’s stock. Thus, individuals are unfor-
tunately doing what government regulations prevent many institutional investors from doing.®
Other studies point out that the average stock allocation in retirement plans is lower than it
should be to allow for growth of principal over time.

Studies of retirement plans show that Americans are not saving enough to finance their retire-
ment years and they are not planning sufficiently for what will happen to their savings after they
retire.” Americans are saving at about one-half the rate needed to finance their retirement. This
poor savings rate, coupled with lack of diversification and lack of equity growth potential in their
portfolios, can lead to disappointments in one’s retirement years.

A major reason why investors develop policy statements is to determine an overall investment
strategy. Though a policy statement does not indicate which specific securities to purchase and
when they should be sold, it should provide guidelines as to the asset classes to include and the
relative proportions of the investor’s funds to invest in each class. How the investor divides funds
into different asset classes is the process of asset allocation. Rather than present strict percentages,
asset allocation is usually expressed in ranges. This allows the investment manager some freedom,
based on his or her reading of capital market trends, to invest toward the upper or lower end of
the ranges. For example, suppose a policy statement requires that common stocks be 60 percent
to 80 percent of the value of the portfolio and that bonds should be 20 percent to 40 percent of

®Ellen R. Schultz, “Workers Put Too Much in Their Employer’s Stock,” The Wall Street Journal, 13 September 1996, C1, C25.

’Glenn Ruffenach, “Fewer Americans Save for Their Retirement, “The Wall Street Journal, 10 May 2001, A2; Jonathan
Clements, “Retirement Honing: How Much Should You Have Saved for a Comfortable Life?” The Wall Street Journal,
28 January 1997, C1; Jonathan Clements, “Squeezing the Right Amount from a Retirement Stash,” The Wall Street Jour-
nal, 25 February 1997, C1.
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the portfolio’s value. If a manager is particularly bullish about stocks, she will increase the allo-
cation of stocks toward the 80 percent upper end of the equity range and decrease bonds toward
the 20 percent lower end of the bond range. Should she be more optimistic about bonds, that
manager may shift the allocation closer to 40 percent of the funds invested in bonds with the
remainder in equities.

A review of historical data and empirical studies provides strong support for the contention
that the asset allocation decision is a critical component of the portfolio management process. In
general, four decisions are made when constructing an investment strategy:

» What asset classes should be considered for investment?

» What normal or policy weights should be assigned to each eligible asset class?
» What are the allowable allocation ranges based on policy weights?

» What specific securities should be purchased for the portfolio?

The asset allocation decision comprises the first two points. How important is the asset alloca-
tion decision to an investor? In a word, very. Several studies have examined the effect of the nor-
mal policy weights on investment performance, using data from both pension funds and mutual
funds, from periods of time extending from the early 1970s to the late 1990s.® The studies all
found similar results: About 90 percent of a fund’s returns over time can be explained by its tar-
get asset allocation policy. Exhibit 2.7 shows the relationship between returns on the target or
policy portfolio allocation and actual returns on a sample mutual fund.

Rather than looking at just one fund and how the target asset allocation determines its returns,
some studies have looked at how much the asset allocation policy affects returns on a variety of
funds with different target weights. For example, Ibbotson and Kaplan (see Footnote 8) found
that, across a sample of funds, about 40 percent of the difference in fund returns is explained by
differences in asset allocation policy. And what does asset allocation tell us about the level of a
particular fund’s returns? The studies by Brinson and colleagues and Ibbotson and Kaplan (Foot-
note 8) answered that question as well. They divided the policy return (what the fund return
would have been had it been invested in indexes at the policy weights) by the actual fund return
(which includes the effects of varying from the policy weights and security selection). Thus, a
fund that was passively invested at the target weights would have a ratio value of 1.0, or 100 per-
cent. A fund managed by someone with skill in market timing (for moving in and out of asset
classes) and security selection would have a ratio less than 1.0 (or less than 100 percent); the
manager’s skill would result in a policy return less than the actual fund return. The studies
showed the opposite: The policy return/actual return ratio averaged over 1.0, showing that asset
allocation explains slightly more than 100 percent of the level of a fund’s returns. Because of
market efficiency, fund managers practicing market timing and security selection, on average,
have difficulty surpassing passively invested index returns, after taking into account the expenses
and fees of investing.

Thus, asset allocation is a very important decision. Across all funds, the asset allocation deci-
sion explains an average of 40 percent of the variation in fund returns. For a single fund, asset
allocation explains 90 percent of the fund’s variation in returns over time and slightly more than
100 percent of the average fund’s level of return.

Good investment managers may add some value to portfolio performance, but the major
source of investment return—and risk—over time is the asset allocation decision. Investors who

8Findings discussed in this section are based on Roger G. Ibbotson and Paul D. Kaplan, “Does Asset Allocation Policy
Explain 40, 90, or 100 Percent of Performance?” Financial Analysts Journal 56, no. 1 (January—February 2000): 26-33;
Gary P. Brinson, Brian D. Singer, and Gilbert L. Beebower, “Determinants of Portfolio Performance II: An Update,”
Financial Analysts Journal 47, no. 3 (May—June 1991): 40-48; Gary P. Brinson, L. Randolph Hood, and Gilbert L. Bee-
bower, “Determinants of Portfolio Performance,” Financial Analysts Journal 42, no. 4 (July—August 1986): 39-48.
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TIME-SERIES REGRESSION OF MONTHLY FUND RETURN VERSUS FUND POLICY
RETURN: ONE MUTUAL FUND, APRIL 1988-MARCH 1998

Fund Return
(% per Month)

10

8 -

-8 1 1 1 1 1 1 1
-8 -6 -4 -2 0 2 4 6 8 10

Policy Return (% per Month)

Note: The sample fund’s policy allocations among the general asset classes were 52.4 percent U.S. large-cap stocks,
9.8 percent U.S. small-cap stocks, 32 percent non-U.S. stocks, 20.9 percent U.S. bonds, and 13.7 percent cash.

Copyright 2000, Association for Investment Management and Research. Reproduced and republished from “Does
Asset Allocation Policy Explain 40, 90 or 100 Percent Performance?” in the Financial Analysts Journal, January/
February 2000, with permission from the Association for Investment Management and Research. All Rights Reserved.

thought asset allocation was an outmoded concept during the bull market of the late 1990s found
they were mistaken in the market declines of 2000-2001.° A number of studies have shown that
individual investors frequently trade stocks too often—driving up commissions—and sell stocks
with gains too early (prior to further price increases), while they hold onto losers too long (as the
price continues to fall).!° These results are especially true for men and online traders.!! The desire
to “get rich quick” by trading in the stock market may lead to a few success stories; but, for most
investors, implementing a prudent asset allocation strategy and investing over time are a more
likely means of investment success. A well-constructed policy statement can go a long way
toward ensuring that an appropriate asset allocation decision is implemented and maintained.

°Ken Brown, “Fund Diversification Dies a Not Very Slow Death,” The Wall Street Journal, 7 February 2000, R1, R5.

1"Brad Barber and Terrance Odean, “Trading is Hazardous to Your Wealth: The Common Stock Investment Perfor-
mance of Individual Investors,” Journal of Finance 55, no. 2 (April 2000): 773-806; Terrance Odean, “Do Investors
Trade Too Much?” American Economic Review 89 (December 1999): 1279-1298; Brad Barber and Terrance Odean,
“The Courage of Misguided Convictions: The Trading Behavior of Individual Investors, Financial Analyst Journal 55,
no. 6 (November—December 1999): 41-55; Terrance Odean, “Are Investors Reluctant to Realize Their Losses?” Jour-
nal of Finance 53, no. 5 (October 1998): 1775-1798.

"Brad Barber and Terrance Odean, “Boys Will Be Boys: Gender, Overconfidence, and Common Stock Investment,”
Quarterly Journal of Economics 116, no. 1 (February 2001): 261-292; Brad Barber and Terrance Odean, “Online
Investors: Do the Slow Die First?” University of California at Davis working paper.
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THE EFFECT OF TAXES AND INFLATION ON INVESTMENT RETURNS, 1926-2001

Compound Annual Before taxes After taxes After taxes
Returns: 1926 —2001 and inflation and inflation
12.0% — Common Stocks 10.7% 7.9% 4.7%
Long-Term Govt. Bonds 5.3% 3.7% 0.6%
Treasury Bills 3.8% 2.7% —0.4%
10.0 —
Municipal Bonds (est.) 6.0% 6.0% 2.9%
8.0
6.0
4.0
2.0
0.0 |
-2.0
-4.0
Before Taxes and Inflation After Taxes After Taxes and Inflation

Common Stocks
Long-Term Government Bonds
Treasury Bills

Municipal Bonds

Note: A 28 percent marginal tax rate was used for income across all years, and we assumed a 20 percent capital gains tax rate with gains realized after

20 years.

Source: Stocks, Bonds, Bills, and Inflation,® 2002 Yearbook, © 2002 Ibbotson Associates, Inc. Based on copyrighted works by Ibbotson and Sinquefield.
All rights reserved. Used with permission.

Real Investment
Returns after Taxes
and Costs

Exhibit 2.8 provides additional historical perspectives on returns. It indicates how an investment
of $1 would have grown over the 1926 to 2001 period and, using fairly conservative assumptions,
examines how investment returns are affected by taxes and inflation.

Focusing first on stocks, funds invested in 1926 in the S&P 500 would have averaged a 10.7 per-
cent annual return by the end of 2001. Unfortunately, this return is unrealistic because if the funds
were invested over time, taxes would have to be paid and inflation would erode the real purchas-
ing power of the invested funds.

Except for tax-exempt investors and tax-deferred accounts, annual tax payments reduce
investment returns. Incorporating taxes into the analysis lowers the after-tax average annual
return of a stock investment to 7.9 percent.

But the major reduction in the value of our investment is caused by inflation. The real after-
tax average annual return on a stock over this time frame was only 4.7 percent, which is quite a
bit less than our initial unadjusted 10.7 percent return!
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Series

HISTORICAL AVERAGE ANNUAL RETURNS AND RETURN VARIABILITY, 1926-2001

Geometric Arithmetic Standard o
Mean Mean Deviation Distribution

Large company stocks

10.7% 12.7% 20.2% Ill |I|| |I
b b s um I 1M

Small company stocks™

12.5 17.3 33.2
....|IIII|||‘II" N

Long-term
corporate bonds

58 6.1 8.6 I‘II
1 |

Long-term
government bonds

53 5.7 9.4

Intermediate-term
government bonds

53 55 5.7 ‘I
(111"

U.S. Treasury bills

3.8 3.9 3.2 ‘ I
|

Inflation

3.1 3.1 4.4

*The 1933 Small Company Stock Total Return was 142.9 percent. —90% 0% 90%

Source: Stocks, Bonds, Bills, and Inflation,® 2002 Yearbook, © Ibbotson Associates, Inc. Based on copyrighted works by Ibbotson and Sinquefield. All
rights reserved. Used with permission.

This example shows the long-run impact of taxes and inflation on the real value of a stock port-
folio. For bonds and bills, however, the results in Exhibit 2.8 show something even more surpris-
ing. After adjusting for taxes, long-term bonds barely maintained their purchasing power;
T-bills lost value in real terms. One dollar invested in long-term government bonds in 1926 gave
the investor an annual average after-tax real return of 0.6 percent. An investment in Treasury bills
lost an average of 0.4 percent after taxes and inflation. Municipal bonds, because of the protection
they offer from taxes, earned an average annual real return of almost 3 percent during this time.

This historical analysis demonstrates that, for taxable investments, the only way to maintain
purchasing power over time when investing in financial assets is to invest in common stocks. An
asset allocation decision for a taxable portfolio that does not include a substantial commitment
to common stocks makes it difficult for the portfolio to maintain real value over time.'?

120f course other equity-oriented investments, such as venture capital or real estate, may also provide inflation protec-
tion after adjusting for portfolio costs and taxes. Future studies of the performance of Treasury inflation-protected secu-
rities (TIPs) will likely show their usefulness in protecting investors from inflation as well.
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OVER LONG TIME PERIODS, EQUITIES OFFER HIGHER RETURNS

Stocks far outperformed Treasury bills during the 34 years through 2001, but stocks often did worse
than T-bills when held for shorter periods during those 34 years.

ComPOUND ANNUAL
TotaL RETURN?

S&P 500 stock index 12.1%
Treasury bills 6.6
LENGTH oF HoLpinG PErioD PERCENTAGE OF PERIODS
(CALENDAR YEARS) THAT Stocks TRAILED BiLLs
1 38%
5 21
10 16
20 0

“Price change plus reinvested income.

Source: Stocks, Bonds, Bills, and Inflation,® 2002 Yearbook, © Ibbotson Associates, Inc. Based on copyrighted works
by Ibbotson and Sinquefield. All rights reserved. Used with permission.

By focusing on returns, we have ignored its partner—risk. Assets with higher long-term returns
have these returns to compensate for their risk. Exhibit 2.9 illustrates returns (unadjusted for
costs and taxes) for several asset classes over time. As expected, the higher returns available from
equities come at the cost of higher risk. This is precisely why investors need a policy statement
and why the investor and manager must understand the capital markets and have a disciplined
approach to investing. Safe Treasury bills will sometimes outperform equities, and, because of
their higher risk, common stocks sometimes lose significant value. These are times when undis-
ciplined and uneducated investors sell their stocks at a loss and vow never to invest in equities
again. In contrast, these are times when disciplined investors stick to their investment plan and
position their portfolio for the next bull market.'* By holding on to their stocks and perhaps pur-
chasing more at depressed prices, the equity portion of the portfolio will experience a substan-
tial increase in the future.

The asset allocation decision determines to a great extent both the returns and the volatility of
the portfolio. Exhibit 2.9 indicates that stocks are riskier than bonds or T-bills. Exhibit 2.10 and
Exhibit 2.11 illustrate the year-by-year volatility of stock returns and show that stocks have some-
times earned returns lower than those of T-bills for extended periods of time. Sticking with an
investment policy and riding out the difficult times can earn attractive long-term rates of return.'*

One popular way to measure risk is to examine the variability of returns over time by com-
puting a standard deviation or variance of annual rates of return for an asset class. This measure,
which is contained in Exhibit 2.9, indicates that stocks are risky and T-bills are not. Another
intriguing measure of risk is the probability of not meeting your investment return objective.
From this perspective, based on the results shown in Exhibit 2.10, if the investor has a long time
horizon (i.e. approaching 20 years), the risk of equities is small and that of T-bills is large
because of their differences in expected returns.

Newton’s law of gravity seems to work two ways in financial markets. What goes up must come down; it also appears
over time that what goes down may come back up. Contrarian investors and some “value” investors use this concept of
reversion to the mean to try to outperform the indexes over time.

“The added benefits of diversification—combining different asset classes in the portfolio—may reduce overall portfolio
risk without harming potential return. The topic of diversification is discussed in Chapter 7.
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BETTENERTD> cQuiTy RISK: LONG-TERM AND SHORT-TERM PERSPECTIVES: 1940-2001

Historically, the S&P 500 has posted healthy gains. ..
Total returns, by decade, including share price gains and reinvested dividends, in percent
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... but getting there can be rough
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Source: Calculated using data presented in Stocks, Bonds, Bills, and Inflation,® 2002 Yearbook, © Ibbotson Associates, Inc. Based on copyrighted works
by Ibbotson and Sinquefield. All rights reserved. Used with permission.

Focusing solely on return variability as a measure of risk ignores a significant risk for income-
oriented investors, such as retirees or endowment funds. “Safe,” income-oriented investments,
such as Treasury bills or certificates of deposit, suffer from reinvestment risk—that is, the risk
that interim cash flows or the principal paid at maturity will be reinvested in a lower-yielding
security. The year of 1992 was particularly hard on investors in “safe” T-bills, because their
T-bill income fell 37 percent from 1991 levels due to lower interest rates. Exhibit 2.12 compares
the variability of income payouts from common stocks (measured by the dividends from the
S&P 500) and T-bills. Over the 1926 to 2001 time frame, dividend income from stocks rose
59 times compared to 44 times for T-bills. The income from stocks fell only 17 times, while
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COMPARISON OF INCOME PAYOUTS FROM COMMON STOCKS
AND TREASURY BILLS, 1926-2001

During the past 76 years, stocks have been a more reliable source of income than either bonds or Treasury bills. The following
figures presume that each year an investor spent all dividend and interest income kicked off by the securities but left the capital

intact.

Stocks

20-Year Treasury bonds
5-Year Treasury bonds
Treasury bills

1926 TO 2001

YEARs WHEN Years WHEN WoRrst ONE-YEAR CHANGE IN VALUE CHANGE IN VALUE
Pavout Roske Pavout FELL Drop IN INCOME OF INcoME OF PrINCIPAL
59 17 -39% 1,891.8% 4,409.9%
41 35 -15.0 93.1 -13.3
44 32 -36.9 75.5 26.1
44 32 -76.6 70.1 —

Exhibit data source: Ibbotson Associates, Inc.

Source: “T-Bill Trauma and the Meaning of Risk,” The Wall Street Journal, 12 February 1993, C1. Reprinted with permission of The Wall Street
Journal. ©1993 Dow Jones and Co., Inc. All rights reserved. Updated by the authors, using Ibbotson data.

Asset Allocation
Summary

T-bill rollovers resulted in an income loss 32 times. The worst one-year drop in stock income,
39.0 percent in 1932, was not as severe as the largest decline, 76.6 percent, in T-bill income,
which occurred in 1940. In addition, the growth rate of income from stocks far outpaced that of
inflation and the growth of income from T-bills. During the 1926 through 2001 period, stock div-
idends rose almost 1,900 percent, inflation rose 886 percent, and T-bill income rose only 70 per-
cent. When one considers the growth in principal that stocks offer, we see that “conservative,”
income-oriented T-bill investors are in fact exposed to substantial amounts of risk.

A carefully constructed policy statement determines the types of assets that should be included
in a portfolio. The asset allocation decision, not the selection of specific stocks and bonds, deter-
mines most of the portfolio’s returns over time. Although seemingly risky, investors seeking cap-
ital appreciation, income, or even capital preservation over long time periods will do well to
include a sizable allocation to the equity portion in their portfolio. As noted in this section, a
strategy’s risk may depend on the investor’s goals and time horizon. At times, investing in T-bills
may be a riskier strategy than investing in common stocks due to reinvestment risks and the risk
of not meeting long-term investment return goals after considering inflation and taxes.

Thus far, our analysis has focused on U.S. investors. Non-U.S. investors make their asset allocation
decisions in much the same manner; but because they face different social, economic, political, and
tax environments, their allocation decisions differ from those of U.S. investors. Exhibit 2.13 shows
the equity allocations of pension funds in several countries. As shown, the equity allocations vary
dramatically from 79 percent in Hong Kong to 37 percent in Japan and only 8 percent in Germany.

National differences can explain much of the divergent portfolio strategies. Of these six nations,
the average age of the population is highest in Germany and Japan and lowest in the United States
and the United Kingdom, which helps explain the greater use of equities in the latter countries.
Government privatization programs during the 1980s in the United Kingdom encouraged equity
ownership among individual and institutional investors. In Germany, regulations prevent insurance
firms from having more than 20 percent of their assets in equities. Both Germany and Japan have
banking sectors that invest privately in firms and whose officers sit on corporate boards. Since
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BETITRESED> £QUITY ALLOCATIONS IN PENSION FUND PORTFOLIOS

COuNTRY PERCENTAGE IN EQuITIES
Hong Kong 79%
United Kingdom 78

Ireland 68

United States 58

Japan 37
Germany 8

Copyright 1998, Association for Investment Management and Research. Reproduced and republished from “Client
Expectations and the Demand to Minimize Downside Risk” from the seminar proceedings Asset Allocation in a
Changing World, 1998, with permission from the Association for Investment Management and Research. All Rights
Reserved.

BETIENERTY> ASSET ALLOCATION AND INFLATION FOR DIFFERENT COUNTRIES EQUITY ALLOCATION
AS OF DECEMBER 1997; AVERAGE INFLATION MEASURED OVER 1980-1997

80 B United Kingdom
Ireland B Hong Kong ®
< for United States m New Zealand m
_5 B Australia
g 401 B Canada
= B Japan
2 B Netherlands M France
=
w oof
B Switzerland
B Germany
0 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8

Inflation (%)

Copyright 1998, Association for Investment Management and Research. Reproduced and republished from “Are U.K.
Investors Turning More Conservative?” from the seminar proceedings Asset Allocation in a Changing World, 1998,
with permission from the Association for Investment Management and Research. All Rights Reserved.

1960, the cost of living in the United Kingdom has increased at a rate more than 4.5 times that of
Germany; this inflationary bias in the U.K. economy favors equities in U.K. asset allocations.
Exhibit 2.14 shows the positive relationship between the level of inflation in a country and pension
fund allocation to equity in the country. These results indicate that the general economic environ-
ment, as well as demographics, has an effect on the asset allocation in a country.

The need to invest in equities for portfolio growth is less in Germany, where workers receive
generous state pensions. Germans tend to show a cultural aversion to the stock market: Many
Germans are risk averse and consider stock investing a form of gambling. Although this attitude
is changing, the German stock market is rather illiquid, with only a handful of stocks account-
ing for 50 percent of total stock trading volume.'> New legislation that encourages 401(k)-like
plans in Germany may encourage citizens to invest more in equities, but in mid-2001, less than
10 percent of Germans over the age of 14 owned stocks either directly or indirectly.'s

5Peter Gumbel, “The Hard Sell: Getting Germans to Invest in Stocks,” The Wall Street Journal, 4 August 1995, p. A2.
!%Christopher Rhoads, “Germany Is Poised for a Pension Overhaul,” The Wall Street Journal, 10 May 2001, p. A13.
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Other Organization for Economic Cooperation and Development (OECD) countries place
regulatory restrictions on institutional investors. For example, pension funds in Austria must
have at least 50 percent of their assets in bank deposits or schilling-denominated bonds. Belgium
limits pension funds to a minimum 15 percent investment in government bonds. Finland places
a 5 percent limit on investments outside its borders by pension funds, and French pension funds
must invest a minimum of 34 percent in public debt instruments."”

Asset allocation policy and strategy are determined in the context of an investor’s objectives
and constraints. Among the factors that explain differences in investor behavior across countries,

however, are their political and economic environments.

The Internet /nvestments Online

Many inputs go into an investment policy state-
ment as an investor maps out his or her objec-
tives and constraints. Some inputs and helpful
information are available in the following Web
sites. Many of the sites mentioned in Chapter 1
contain important information and insights about
asset allocation decisions, as well.

http://www.ssa.gov Information on a per-
son's expected retirement funds from Social Secu-
rity can be obtained by using the Social Security
Administration’s Web site.

http://www.ibbotson.com Much of the
data in this chapter's charts and tables came from
Ibbotson’s published sources. Many professional
financial planners use Ibbotson’s data and educa-
tion resources.

http://www.mfea.com/
InvestmentStrategies/Calculators/
default.asp This site contains links to calculators
on Web sites of mutual fund families.

Sites with information and sample Monte Carlo
simulations for spending plans in retirement include:
http://www.financialengines.com,
http://www.troweprice.com (click on invest-
ment tools and select the investment strategy
planner); http://www3.troweprice.com/
retincome/RIC/ (for a retirement income calcu-
lator), and http://www.decisioneering.com.

Many professional organizations have Web
sites for use by their members, those interested in
seeking professional finance designations, and
those interested in seeking advice from a profes-
sional financial adviser. These sites include:

http://www.aimr.org Association for Invest-
ment Management and Research home page.
AIMR awards the CFA (Chartered Financial Ana-
lyst) designation. This site provides information
about the CFA designation, AIMR publications,
investor education, and various Internet resources.

http://www.amercoll.edu This is the Web
site for The American College, which is the training
arm of the insurance industry. The American Col-
lege offers the CLU and ChFC designations, which
are typically earned by insurance professionals.

http://www.cfp-board.org The home page
of Certified Financial Planner Board of Standards.
Contains links to find a CFP™ mark holder and
other information about the financial planning
profession.

http://www.napfa.org This is the home
page for the National Association of Personal Finan-
cial Advisors. This is the trade group for fee-only
financial planners. Fee-only planners do not sell
products on commission, or, should they recom-
mend a commission-generating product, they pass
the commission on to the investor. This site features
press releases, finding a fee-only planner in your
area, a list of financial resources on the Web and
position openings in the financial planning field.

http://www.fpanet.org The Financial Plan-
ning Association’s Web site. The site offers features
and topics of interest to financial planners includ-
ing information on earning the CFP designation
and receiving the Journal of Financial Planning.
http://www.asec.org The home page of the
American Saving Education Council.

"Daniel Witschi, “European Pension Funds: Turning More Aggressive?” in Asset Allocation in a Changing World, edited
by Terence E. Burns (Charlottesville, Va., Association for Investment Management and Research, 1998): 72-84; Joel
Chernoff, “OECD Eyes Pension Rules,” Pensions and Investments (December 23, 1996): 2, 34.
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Summary

¢ In this chapter, we saw that investors need to prudently manage risk within the context of their investment
goals and preferences. Income, spending, and investing behavior will change over a person’s lifetime.

* We reviewed the importance of developing an investment policy statement before implementing a seri-
ous investment plan. By forcing investors to examine their needs, risk tolerance, and familiarity with
the capital markets, policy statements help investors correctly identify appropriate objectives and con-
straints. In addition, the policy statement becomes a standard by which to judge the performance of the
portfolio manager.

* We also reviewed the importance of the asset allocation decision in determining long-run portfolio
investment returns and risks. Because the asset allocation decision follows setting the objectives and
constraints, it is clear that the success of the investment program depends on the first step, the construc-
tion of the policy statement.

Questions

1.

“Young people with little wealth should not invest money in risky assets such as the stock market,
because they can’t afford to lose what little money they have.” Do you agree or disagree with this
statement? Why?

. Your healthy 63-year-old neighbor is about to retire and comes to you for advice. From talking with

her, you find out she was planning on taking all the money out of her company’s retirement plan and
investing it in bond mutual funds and money market funds. What advice should you give her?

. Discuss how an individual’s investment strategy may change as he or she goes through the accumula-

tion, consolidation, spending, and gifting phases of life.

. Why is a policy statement important?
. Use the questionnaire “How much risk is right for you?”” (Exhibit 2.4) to determine your risk toler-

ance. Use this information to help write a policy statement for yourself.

. Your 45-year-old uncle is 20 years away from retirement; your 35-year-old older sister is about

30 years away from retirement. How might their investment policy statements differ?

. What information is necessary before a financial planner can assist a person in constructing an

investment policy statement?

. Use the Internet to find the home pages for some financial-planning firms. What strategies do they

emphasize? What do they say about their asset allocation strategy? What are their firms’ emphases:
value investing, international diversification, principal preservation, retirement and estate planning,
and such?

. CFA Examination Level II1

Mr. Franklin is 70 years of age, is in excellent health, pursues a simple but active lifestyle, and has no
children. He has interest in a private company for $90 million and has decided that a medical research
foundation will receive half the proceeds now; it will also be the primary beneficiary of his estate upon his
death. Mr. Franklin is committed to the foundation’s well-being because he believes strongly that, through
it, a cure will be found for the disease that killed his wife. He now realizes that an appropriate investment
policy and asset allocations are required if his goals are to be met through investment of his considerable
assets. Currently, the following assets are available for use in building an appropriate portfolio:

$45.0 million cash (from sale of the private company interest, net of pending
$45 million gift to the foundation)
10.0 million stocks and bonds ($5 million each)
9.0 million warehouse property (now fully leased)
1.0 million Franklin residence
$65.0 million total available assets

a. Formulate and justify an investment policy statement setting forth the appropriate guidelines
within which future investment actions should take place. Your policy statement must encompass
all relevant objective and constraint considerations.

b. Recommend and justify a long-term asset allocation that is consistent with the investment policy
statement you created in Part a. Briefly explain the key assumptions you made in generating your
allocation.
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1. Suppose your first job pays you $28,000 annually. What percentage should your cash reserve con-
tain? How much life insurance should you carry if you are unmarried? If you are married with two
young children?

2. What is the marginal tax rate for a couple, filing jointly, if their taxable income is $20,000? $40,000?
$60,000? What is their tax bill for each of these income levels? What is the average tax rate for each
of these income levels?

3. What is the marginal tax rate for a single individual if her taxable income is $20,000? $40,000?
$60,000? What is her tax bill for each of these income levels? What is her average tax rate for each
of these income levels?

4. a. Someone in the 36 percent tax bracket can earn 9 percent annually on her investments in a tax-
exempt IRA account. What will be the value of a one-time $10,000 investment in five years? Ten
years? Twenty years?

b. Suppose the preceding 9 percent return is taxable rather than tax-deferred and the taxes are paid
annually. What will be the after-tax value of her $10,000 investment after 5, 10, and 20 years?

5. a. Someone in the 15 percent tax bracket can earn 10 percent on his investments in a tax-exempt
IRA account. What will be the value of a $10,000 investment in 5 years? 10 years? 20 years?

b. Suppose the preceding 10 percent return is taxable rather than tax-deferred. What will be the after-
tax value of his $10,000 investment after 5, 10, and 20 years?
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APPENDIX
Chapter 2

Mutual Funds

Pension Funds

Objectives and Constraints of Institutional Investors

Institutional investors manage large amounts of funds in the course of their business. They include mutual
funds, pension funds, insurance firms, endowments, and banks. In this appendix, we review the character-
istics of various institutional investors and discuss their typical investment objectives and constraints.

A mutual fund pools sums of money from investors, which are then invested in financial assets. Each
mutual fund has its own investment objective, such as capital appreciation, high current income, or
money market income. A mutual fund will state its investment objective, and investors choose the funds
in which to invest. Two basic constraints face mutual funds: those created by law to protect mutual fund
investors and those that represent choices made by the mutual fund’s managers. Some of these constraints
will be discussed in the mutual fund’s prospectus, which must be given to all prospective investors before
they purchase shares in a mutual fund. Mutual funds are discussed in more detail in Chapter 25.

Pension funds are a major component of retirement planning for individuals. As of March 2001, U.S.
pension assets were nearly $10 trillion. Basically, a firm’s pension fund receives contributions from the
firm, its employees, or both. The funds are invested with the purpose of giving workers either a lump-
sum payment or the promise of an income stream after their retirement. Defined benefit pension
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Endowment Funds

plans promise to pay retirees a specific income stream after retirement. The size of the benefit is usually
based on factors that include the worker’s salary, or time of service, or both. The company contributes a
certain amount each year to the pension plan; the size of the contribution depends on assumptions con-
cerning future salary increases and the rate of return to be earned on the plan’s assets. Under a defined
benefit plan, the company carries the risk of paying the future pension benefit to retirees; should invest-
ment performance be poor, or should the company be unable to make adequate contributions to the plan,
the shortfall must be made up in future years. “Poor” investment performance means the actual return on
the plan’s assets fell below the assumed actuarial rate of return. The actuarial rate is the discount
rate used to find the present value of the plan’s future obligations and thus determines the size of the
firm’s annual contribution to the pension plan.

Defined contribution pension plans do not promise set benefits; rather, employees’ benefits
depend on the size of the contributions made to the pension fund and the returns earned on the fund’s
investments. Thus, the plan’s risk is borne by the employees. Unlike a defined benefit plan, employees’
retirement income is not an obligation of the firm.

A pension plan’s objectives and constraints depend on whether the plan is a defined benefit plan or a
defined contribution plan. We review each separately below.

Defined Benefit The plan’s risk tolerance depends on the plan’s funding status and its actuarial rate.
For underfunded plans (where the present value of the fund’s liabilities to employees exceeds the value
of the fund’s assets), a more conservative approach toward risk is taken to ensure that the funding gap is
closed over time. This may entail a strategy whereby the firm makes larger plan contributions and assumes
a lower actuarial rate. Overfunded plans (where the present value of the pension liabilities is less than
the plan’s assets) allow a more aggressive investment strategy in which the firm reduces its contributions
and increases the risk exposure of the plan. The return objective is to meet the plan’s actuarial rate of return,
which is set by actuaries who estimate future pension obligations based on assumptions about future salary
increases, current salaries, retirement patterns, worker life expectancies, and the firm’s benefit formula. The
actuarial rate also helps determine the size of the firm’s plan contributions over time.

The liquidity constraint on defined benefit funds is mainly a function of the average age of employees.
A younger employee base means less liquidity is needed; an older employee base generally means more
liquidity is needed to pay current pension obligations to retirees. The time horizon constraint is also
affected by the average age of employees, although some experts recommend using a 5- to 10-year hori-
zon for planning purposes. Taxes are not a major concern to the plan, because pension plans are exempt
from paying tax on investment returns. The major legal constraint is that the plan must be run in accor-
dance with the Employee Retirement and Income Security Act (ERISA), and investments must satisfy the
“prudent-expert” standard when evaluated in the context of the overall pension plan’s portfolio.

Defined Contribution As the individual worker decides how his contributions to the plan are to
be invested, the objectives and constraints for defined contribution plans depend on the individual. Because
the worker carries the risk of inadequate retirement funding rather than the firm, defined contribution plans
are generally more conservatively invested (some suggest that employees tend to be too conservative). If,
however, the plan is considered more of an estate planning tool for a wealthy founder or officer of the firm,
a higher risk tolerance and return objective are appropriate because most of the plan’s assets will ultimately
be owned by the individual’s heirs.

The liquidity and time horizon needs for the plan differ depending on the average age of the employ-
ees and the degree of employee turnover within the firm. Similar to defined benefit plans, defined contri-
bution plans are tax-exempt and are governed by the provisions of ERISA.

Endowment funds arise from contributions made to charitable or educational institutions. Rather than
immediately spending the funds, the organization invests the money for the purpose of providing a future
stream of income to the organization. The investment policy of an endowment fund is the result of a “ten-
sion” between the organization’s need for current income and the desire to plan for a growing stream of
income in the future to protect against inflation.
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To meet the institution’s operating budget needs, the fund’s return objective is often set by adding the
spending rate (the amount taken out of the funds each year) and the expected inflation rate. Funds that have
more risk-tolerant trustees may have a higher spending rate than those overseen by more risk-averse
trustees. Because a total return approach usually serves to meet the return objective over time, the organiza-
tion is generally withdrawing both income and capital gain returns to meet budgeted needs. The risk toler-
ance of an endowment fund is largely affected by the collective risk tolerance of the organization’s trustees.

Due to the fund’s long-term time horizon, liquidity requirements are minor except for the need to
spend part of the endowment each year and maintain a cash reserve for emergencies. Many endowments
are tax-exempt, although income from some private foundations can be taxed at either a 1 percent or
2 percent rate. Short-term capital gains are taxable, but long-term capital gains are not. Regulatory and
legal constraints arise on the state level, where most endowments are regulated. Unique needs and prefer-
ences may affect investment strategies, especially among college or religious endowments, which some-
times have strong preferences about social investing issues.

The investment objectives and constraints for an insurance company depend on whether it is a life insur-
ance company or a nonlife (such as a property and casualty) insurance firm.

Life Insurance Companies Except for firms dealing only in term life insurance, life insurance
firms collect premiums during a person’s lifetime that must be invested until a death benefit is paid to the
insurance contract’s beneficiaries. At any time, the insured can turn in her policy and receive its cash sur-
render value. Discussing investment policy for an insurance firm is also complicated by the insurance
industry’s proliferation of insurance and quasi-investment products.

Basically, an insurance company wants to earn a positive “spread,” which is the difference between
the rate of return on investment minus the rate of return it credits its various policyholders. This concept
is similar to a defined benefit pension fund that tries to earn a rate of return in excess of its actuarial rate.
If the spread is positive, the insurance firm’s surplus reserve account rises; if not, the surplus account
declines by an amount reflecting the negative spread. A growing surplus is an important competitive tool
for life insurance companies. Attractive investment returns allow the company to advertise better policy
returns than those of its competitors. A growing surplus also allows the firm to offer new products and
expand insurance volume.

Because life insurance companies are quasi-trust funds for savings, fiduciary principles limit the risk
tolerance of the invested funds. The National Association of Insurance Commissioners (NAIC) estab-
lishes risk categories for bonds and stocks; companies with excessive investments in higher-risk cate-
gories must set aside extra funds in a mandatory securities valuation reserve (MSVR) to protect policy-
holders against losses.

Insurance companies’ liquidity needs have increased over the years due to increases in policy surren-
ders and product-mix changes. A company’s time horizon depends upon its specific product mix. Life
insurance policies require longer-term investments, whereas guaranteed insurance contracts (GICs) and
shorter-term annuities require shorter investment time horizons.

Tax rules changed considerably for insurance firms in the 1980s. For tax purposes, investment returns
are divided into two components: first, the policyholder’s share, which is the return portion covering the
actuarially assumed rate of return needed to fund reserves; and second, the balance that is transferred to
reserves. Unlike pensions and endowments, life insurance firms pay income and capital gains taxes at the
corporate tax rates on this second component of return.

Except for the NAIC, most insurance regulation is on the state level. Regulators oversee the eligible
asset classes and the reserves (MSVR) necessary for each asset class and enforce the “prudent-expert”
investment standard. Audits ensure that various accounting rules and investment regulations are followed.

Nonlife Insurance Companies Cash outflows are somewhat predictable for life insurance
firms, based on their mortality tables. In contrast, the cash flows required by major accidents, disasters, and
lawsuit settlements are not as predictable for nonlife insurance firms.

Due to their fiduciary responsibility to claimants, risk exposures are low to moderate. Depending on the
specific company and competitive pressures, premiums may be affected both by the probability of a claim
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Banks

Institutional
Investor Summary

and the investment returns earned by the firm. Typically, casualty insurance firms invest their insurance
reserves in bonds for safety purposes and to provide needed income to pay claims; capital and surplus funds
are invested in equities for their growth potential. As with life insurers, property and casualty firms have a
stronger competitive position when their surplus accounts are larger than those of their competitors. Many
insurers now focus on a total return objective as a means to increase their surplus accounts over time.

Because of uncertain claim patterns, liquidity is a concern for property and casualty insurers who also
want liquidity so they can switch between taxable and tax-exempt investments as their underwriting
activities generate losses and profits. The time horizon for investments is typically shorter than that of life
insurers, although many invest in long-term bonds to earn the higher yields available on these instru-
ments. Investing strategy for the firm’s surplus account focuses on long-term growth.

Regulation of property and casualty firms is more permissive than for life insurers. Similar to life
companies, states regulate classes and quality of investments for a certain percentage of the firm’s assets.
But beyond this restriction, insurers can invest in many different types and qualities of instruments,
except that some states limit the proportion of real estate assets.

Pension funds, endowments, and insurance firms obtain virtually free funds for investment purposes. Not
so with banks. To have funds to lend, they must attract investors in a competitive interest rate environ-
ment. They compete against other banks and also against companies that offer other investment vehicles,
from bonds to common stocks. A bank’s success relies primarily on its ability to generate returns in
excess of its funding costs.

A bank tries to maintain a positive difference between its cost of funds and its returns on assets. If
banks anticipate falling interest rates, they will try to invest in longer-term assets to lock in the returns
while seeking short-term deposits, whose interest cost is expected to fall over time. When banks expect
rising rates, they will try to lock in longer-term deposits with fixed-interest costs, while investing funds
short term to capture rising interest rates. The risk of such strategies is that losses may occur should a
bank incorrectly forecast the direction of interest rates. The aggressiveness of a bank’s strategy will be
related to the size of its capital ratio and the oversight of regulators.

Banks need substantial liquidity to meet withdrawals and loan demand. A bank has two forms of lig-
uidity. Internal liquidity is provided by a bank’s investment portfolio that includes highly liquid assets
that can be sold to raise cash. A bank has external liquidity if it can borrow funds in the federal funds
markets (where banks lend reserves to other banks), from the Federal Reserve Bank’s discount window,
or by selling certificates of deposit at attractive rates.

Banks have a short time horizon for several reasons. First, they have a strong need for liquidity. Second,
because they want to maintain an adequate interest revenue—interest expense spread, they generally focus on
shorter-term investments to avoid interest rate risk and to avoid getting “locked in” to a long-term revenue
source. Third, because banks typically offer short-term deposit accounts (demand deposits, NOW accounts,
and such), they need to match the maturity of their assets and liabilities to avoid taking undue risks.'®

Banks are heavily regulated by numerous state and federal agencies. The Federal Reserve Board, the
Comptroller of the Currency, and the Federal Deposit Insurance Corporation all oversee various compo-
nents of bank operations. The Glass-Steagall Act restricts the equity investments that banks can make.
Unique situations that affect each bank’s investment policy depend on their size, market, and manage-
ment skills in matching asset and liability sensitivity to interest rates. For example, a bank in a small
community may have many customers who deposit their money with it for the sake of convenience. A
bank in a more populated area will find its deposit flows are more sensitive to interest rates and competi-
tion from nearby banks.

Among the great variety of institutions, each institution has its “typical” investment objectives and con-
straints. This discussion has given us a taste of the differences that exist among types of institutions and
some of the major issues confronting them. Notably, just as with individual investors, “cookie-cutter”
policy statements are inappropriate for institutional investors. The specific objectives, constraints, and
investment strategies must be determined on a case-by-case basis.

8An asset/liability mismatch caused the ultimate downfall of savings and loan associations. They attracted short-term
liabilities (deposit accounts) and invested in long-term assets (mortgages). When interest rates became more volatile in
the early 1980s and short-term rates increased dramatically, S&Ls suffered large losses.



Chapter 3 Selecting

Investments In
a Global Market*

After you read this chapter, you should be able to answer the following questions:

Why should investors have a global perspective regarding their investments?

What has happened to the relative size of U.S. and foreign stock and bond markets?

What are the differences in the rates of return on U.S. and foreign securities markets?
How can changes in currency exchange rates affect the returns that U.S. investors experi-
ence on foreign securities?

Is there additional advantage to diversifying in international markets beyond the benefits of
domestic diversification?

What alternative securities are available? What are their cash flow and risk properties?
What are the historical return and risk characteristics of the major investment instruments?
What is the relationship among the returns for foreign and domestic investment instru-
ments? What is the implication of these relationships for portfolio diversification?

YYY Y YVYVY

Individuals are willing to defer current consumption for many reasons. Some save for their
children’s college tuition or their own; others wish to accumulate down payments for a home,
car, or boat; others want to amass adequate retirement funds for the future. Whatever the reason
for an investment program, the techniques we used in Chapter 1 to measure risk and return will
help you evaluate alternative investments.

But what are those alternatives? Thus far, we have said little about the investment opportuni-
ties available in financial markets. In this chapter, we address this issue by surveying investment
alternatives. This is essential background for making the asset allocation decision discussed in
Chapter 2 and for later chapters where we analyze several individual investments, such as bonds,
common stock, and other securities. It is also important when we consider how to construct and
evaluate portfolios of investments.

As an investor in the 21st century, you have an array of investment choices unavailable a few
decades ago. Together, the dynamism of financial markets, technological advances, and new reg-
ulations have resulted in numerous new investment instruments and expanded trading opportu-
nities.! Improvements in communications and relaxation of international regulations have made
it easier for investors to trade in both domestic and global markets. Telecommunications net-
works enable U.S. brokers to reach security exchanges in London, Tokyo, and other European
and Asian cities as easily as those in New York, Chicago, and other U.S. cities. The competitive
environment in the brokerage industry and the deregulation of the banking sector have made it

*The authors acknowledge data collection help on this chapter from Edgar Norton of Illinois State University and David
J. Wright from University of Wisconsin—Parkside.

'For an excellent discussion of the reasons for the development of numerous financial innovations and the effect of these
innovations on world capital markets, see Merton H. Miller, Financial Innovations and Market Volatility (Cambridge,
Mass.: Blackwell Publishers, 1991).
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possible for more financial institutions to compete for investor dollars. This has spawned invest-
ment vehicles with a variety of maturities, risk-return characteristics, and cash flow patterns. In
this chapter, we examine some of these choices.

As an investor, you need to understand the differences among investments so you can build a
properly diversified portfolio that conforms to your objectives. That is, you should seek to
acquire a group of investments with different patterns of returns over time. If chosen carefully,
such portfolios minimize risk for a given level of return because low or negative rates of return
on some investments during a period of time are offset by above-average returns on others. The
goal is to build a balanced portfolio of investments with relatively stable overall rates of return.
A major goal of this text is to help you understand and evaluate the risk-return characteristics of
investment portfolios. An appreciation of alternative security types is the starting point for this
analysis.

This chapter is divided into three main sections. As noted earlier, investors can choose secu-
rities from financial markets around the world. Therefore, in the first section, we look at a com-
bination of reasons why investors should include foreign as well as domestic securities in their
portfolios. Taken together, these reasons provide a compelling case for global investing.

In the second section of this chapter, we discuss securities in domestic and global markets,
describing their main features and cash flow patterns. You will see that the varying risk-return
characteristics of alternative investments suit the preferences of different investors. Some securi-
ties are more appropriate for individuals, whereas others are better suited for financial institutions.

The third and final section contains the historical risk and return performance of several
investment instruments from around the world and examines the relationship among the returns
for many of these securities, which provides further support for global investing.

Twenty years ago, the bulk of investments available to individual investors consisted of U.S.
stocks and bonds. Now, however, a call to your broker gives you access to a wide range of secu-
rities sold throughout the world. Currently, you can purchase stock in General Motors or Toyota,
U.S. Treasury bonds or Japanese government bonds, a mutual fund that invests in U.S. biotech-
nology companies, a global growth stock fund or a German stock fund, or options on a U.S.
stock index.

Several changes have caused this explosion of investment opportunities. For one, the growth
and development of numerous foreign financial markets, such as those in Japan, the United
Kingdom, and Germany, as well as in emerging markets, such as China, have made these mar-
kets accessible and viable for investors around the world. Numerous U.S. investment firms have
recognized this opportunity and established and expanded facilities in these countries. This
expansion was aided by major advances in telecommunications technology that made it possible
to maintain constant contact with offices and financial markets around the world. In addition to
the efforts by U.S. firms, foreign firms and investors undertook counterbalancing initiatives,
including significant mergers of firms and security exchanges. As a result, investors and invest-
ment firms from around the world can trade securities worldwide. Thus, investment alternatives
are available from security markets around the world.>

’In this regard, see Scott E. Pardee, “Internationalization of Financial Markets,” Federal Reserve Bank of Kansas City,
Economic Review (February 1987): 3-7.
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Three interrelated reasons U.S. investors should think of constructing global investment port-
folios can be summarized as follows:

1. When investors compare the absolute and relative sizes of U.S. and foreign markets for
stocks and bonds, they see that ignoring foreign markets reduces their choices to less than
50 percent of available investment opportunities. Because more opportunities broaden
your range of risk-return choices, it makes sense to evaluate foreign securities when
selecting investments and building a portfolio.

2. The rates of return available on non-U.S. securities often have substantially exceeded
those for U.S.-only securities. The higher returns on non-U.S. equities can be justified by
the higher growth rates for the countries where they are issued. These superior results typ-
ically prevail even when the returns are risk-adjusted.

3. One of the major tenets of investment theory is that investors should diversify their portfo-
lios. Because the relevant factor when diversifying a portfolio is low correlation between
asset returns, diversification with foreign securities that have very low correlation with
U.S. securities can help to substantially reduce portfolio risk.

In this section, we analyze these reasons to demonstrate the advantages to a growing role of
foreign financial markets for U.S. investors and to assess the benefits and risks of trading in these
markets. Notably, the reasons that global investing is appropriate for U.S. investors are generally
even more compelling for non-U.S. investors.

Prior to 1970, the securities traded in the U.S. stock and bond markets comprised about 65 per-
cent of all the securities available in world capital markets. Therefore, a U.S. investor selecting
securities strictly from U.S. markets had a fairly complete set of investments available. Under
these conditions, most U.S. investors probably believed that it was not worth the time and effort
to expand their investment universe to include the limited investments available in foreign mar-
kets. That situation has changed dramatically over the past 33 years. Currently, investors who
ignore foreign stock and bond markets limit their investment choices substantially.

Exhibit 3.1 shows the breakdown of securities available in world capital markets in 1969 and
2000. Not only has the overall value of all securities increased dramatically (from $2.3 trillion
to $64 trillion), but the composition has also changed. Concentrating on proportions of bond and
equity investments, the exhibit shows that U.S. dollar bonds and U.S. equity securities made up
53 percent of the total value of all securities in 1969 versus 28.4 percent for the total of nondol-
lar bonds and equity. By 2000, U.S. bonds and equities accounted for 43.5 percent of the total
securities market versus 46.7 percent for nondollar bonds and stocks. These data indicate that if
you consider only the stock and bond market, the U.S. proportion of this combined market has
declined from 65 percent of the total in 1969 to about 48 percent in 2000.

The point is, the U.S. security markets now include a smaller proportion of the total world
capital market, and it is likely that this trend will continue. The faster economic growth of many
other countries compared to the United States will require foreign governments and individual
companies to issue debt and equity securities to finance this growth. Therefore, U.S. investors
should consider investing in foreign securities because of the growing importance of these foreign
securities in world capital markets. Not investing in foreign stocks and bonds means you are
ignoring almost 52 percent of the securities that are available to you.

An examination of the rates of return on U.S. and foreign securities not only demonstrates that
many non-U.S. securities provide superior rates of return but also shows the impact of the
exchange rate risk discussed in Chapter 1.
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TOTAL INVESTABLE ASSETS IN THE GLOBAL CAPITAL MARKET
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Source: UBS Global Asset Management.

INTERNATIONAL BOND MARKET COMPOUND ANNUAL RATES OF RETURN: 1990-2000

COMPONENTS OF RETURN

Canada

France

Germany

Japan

United Kingdom
United States

TotaL DomesTic RETURN
10.36
9.51
8.12
5.82
13.10
9.78

ToraL Return IN U.S. $
8.17
8.30
6.76
8.67
12.94
9.78

ExcHANGE RaTE EFFECT
-2.19
-1.21
-1.36
2.85
-0.17

Source: Calculated using data presented in Stocks, Bonds, Bills, and Inflation® 2002 Yearbook, © Ibbotson Associates,
Inc. Based on copyrighted works by Ibbotson and Sinquefield. All rights reserved. Used with permission.

Global Bond Market Returns Exhibit 3.2 reports compound annual rates of return for
several major international bond markets for 1990-2000. The domestic return is the rate of return
an investor within the country would earn. In contrast, the return in U.S. dollars is what a U.S.
investor would earn after adjusting for changes in the currency exchange rates during the period.

An analysis of the domestic returns in Exhibit 3.2 indicates that the performance of the U.S.
bond market ranked third out of the six countries. When the impact of exchange rates is consid-
ered, the U.S. experience was the second out of six. The difference in performance for domestic
versus U.S. dollar returns means that the exchange rate effect for a U.S. investor who invested in
foreign bonds was almost always negative (that is, the U.S. dollar was strong against all curren-
cies except the yen) and detracted from the domestic performance.
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As an example, the domestic return on Canadian bonds was 10.36 percent compared with the
return for U.S. bonds of 9.78 percent. The Canadian foreign exchange effect was —2.19 percent,
which decreased the return on Canadian bonds converted to U.S. dollars to 8.17 percent, which
was below the return for U.S. bonds. The point is, a U.S. investor who invested in non-U.S.
bonds from several countries experienced rates of return close to those of U.S. investors who lim-
ited themselves to the U.S. bond market after the negative effects of a strong dollar.

Global Equity Market Returns Exhibit 3.3 shows the rates of return in local currencies
and in U.S. dollars for 34 major equity markets for the four years 1997-2000. The performance
in local currency indicated that the U.S. market on average was ranked 15th of the total 34 coun-
tries. The performance results in U.S. dollars indicate that during this four-year period the cur-
rency effect was almost always negative for U.S. investors who acquired foreign securities (the
U.S. dollar was strong relative to these countries). Overall, in U.S. dollar returns, the U.S. mar-
ket was ranked 13th of the 34 countries.

Like the bond market performance, these results for equity markets around the world indicate
that investors who limited themselves to the U.S. market experienced rates of return below those
in several other countries (the U.S. market returns were seldom in the top 10 countries). This is
true for comparisons that considered both domestic returns and rates of return adjusted for
exchange rates. Notably, during three of these years (1996-1999), the U.S. equity market expe-
rienced above average returns and the dollar was quite strong.

As shown, several countries experienced higher compound returns on bonds and stocks than the
United States. A natural question is whether these superior rates of return are attributable to
higher levels of risk for securities in these countries.

Exhibit 3.4 contains the returns and risk measures for six major bond markets in local currency
and U.S. dollars, along with a composite ratio of return per unit of risk. The results in local cur-
rency are similar to the results with only the rates of return—the U.S. bond market ranked fourth
of the six countries. The results when returns and risk are measured in U.S. dollars were quite dif-
ferent. Specifically, as noted previously, the returns in U.S. dollars generally decreased because of
the strong dollar. In addition, the risk measures increased dramatically (that is, the average risk
for the five non-U.S. countries almost doubled, going from 6.33 percent to 11.72 percent). As a
result, the returns per unit of risk for these countries declined signifcantly and the U.S. return-risk
performance ranked first. Beyond the impact on the relative results in U.S. dollars, these signifi-
cant increases in the volatility for returns of foreign stocks in U.S. dollars (which almost always
happens) are evidence of significant exchange rate risk discussed in Chapter 1.

Exhibit 3.5 contains the scatter plot of local currency equity returns and risk for 12 individ-
ual countries, during the period 1990-2000. The risk measure is the standard deviation of daily
returns as discussed in Chapter 1. Notably, the U.S. market experienced one of the lowest risk
values. The return-on-risk position for the U.S., which plots above the line of best fit, indicates
that the U.S. performance in local currency was first out of 12 mainly because of low risk. The
results in U.S. dollars in Exhibit 3.6 show similar risk results wherein the U.S. return-risk per-
formance is ranked first of 12. While most countries experience lower returns in U.S. dollars,
similar to the bond results, the risk measures increased substantially again due to the exchange
rate risk.

While these results for the decade of the 1990s makes U.S. stocks look very strong relative to
other countries, it should be recognized that these were unusual years for the United States. Specif-
ically, the five years 1995-1999 provided the five best years for equities in the 20th century—
the fact is, it will be hard to match these results going forward. The results in 2000 and 2001
reflect a movement back to the long-run “normal” results for U.S. equities. In addition, the
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INTERNATIONAL BOND MARKET RETURN-RISK RESULTS: LOCAL CURRENCY
AND U.S. DOLLARS, 1990-2000

LOCAL CURRENCY U.S. DOLLARS
RETURN Risk RETURN-RIsK RETURN Risk RETURN-RIsK
10.36 7.00 1.48 8.17 9.16 0.89
9.51 5.20 1.83 8.30 10.97 0.76
8.12 5.31 1.53 6.76 11.23 0.60
5.82 5.88 0.99 8.67 13.92 0.62
13.10 8.26 1.59 12.94 13.34 0.97
9.78 8.03 1.22 9.78 8.03 1.22

Source: Calculated using data presented in Stocks, Bonds, Bills, and Inflation® 2002 Yearbook, © Tbbotson Associates, Inc. Based on copyrighted works
by Ibbotson and Sinquefield. All rights reserved. Used with permission.

ANNUAL RATES OF RETURN AND RISK FOR MAJOR STOCK MARKETS IN LOCAL
CURRENCY, 1990-2000
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performance of the dollar has been quite strong due to our strong economy and the low rate of
inflation, and, as noted, this has had a negative impact on dollar returns for foreign stocks. One
must question how long this strength in the dollar can last and be mindful of the cyclical nature
of currencies.

Thus far, we have discussed the risk and return results for individual countries. In Chapter 1, we
considered the idea of combining a number of assets into a portfolio and noted that investors
should create diversified portfolios to reduce the variability of the returns over time. We dis-
cussed how proper diversification reduces the variability (our measure of risk) of the portfolio
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because alternative investments have different patterns of returns over time. Specifically, when
the rates of return on some investments are negative or below average, other investments in the
portfolio will be experiencing above-average rates of return. Therefore, if a portfolio is properly
diversified, it should provide a more stable rate of return for the total portfolio (that is, it will
have a lower standard deviation and therefore less risk). Although we will discuss and demon-
strate portfolio theory in detail in Chapter 7, we need to consider the concept at this point to fully
understand the benefits of global investing.

The way to measure whether two investments will contribute to diversifying a portfolio is to
compute the correlation coefficient between their rates of return over time. Correlation coeffi-
cients can range from +1.00 to —1.00. A correlation of +1.00 means that the rates of return for
these two investments move exactly together. Combining investments that move together in a
portfolio would not help diversify the portfolio because they have identical rate-of-return pat-
terns over time. In contrast, a correlation coefficient of —1.00 means that the rates of return for
two investments move exactly opposite to each other. When one investment is experiencing
above-average rates of return, the other is suffering through similar below-average rates of
return. Combining two investments with large negative correlation in a portfolio would con-
tribute much to diversification because it would stabilize the rates of return over time, reducing
the standard deviation of the portfolio rates of return and hence the risk of the portfolio. There-
fore, if you want to diversify your portfolio and reduce your risk, you want an investment that
has either low positive correlation, zero correlation, or, ideally, negative correlation with the
other investments in your portfolio. With this in mind, the following discussion considers the
correlations of returns among U.S. bonds and stocks with the returns on foreign bonds and
stocks.
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CORRELATION COEFFICIENTS BETWEEN RATES OF RETURN ON BONDS IN THE UNITED
STATES AND MAJOR FOREIGN MARKETS: 1990-2000 (MONTHLY DATA)

DowmesTtic RETURNS RETURNS IN U.S. DoLLARS
Canada 0.58 0.47
France 0.44 0.28
Germany 0.42 0.29
Japan 0.32 0.15
United Kingdom 0.50 0.41
Average 0.45 0.32

Source: Frank K. Reilly and David J. Wright, “Global Bond Markets: Alternative Benchmarks and Risk-Return
Performance” (May 1997). Updated using International Monetary Fund data.

Global Bond Portfolio Risk Exhibit 3.7 lists the correlation coefficients between rates of
return for bonds in the United States and bonds in major foreign markets in domestic and U.S.
dollar terms from 1990 to 2000. Notice that only one correlation between domestic rates of
return is above 0.50. For a U.S. investor, the important correlations are between the rates of
return in U.S. dollars. In this case, all the correlations between returns in U.S. dollars are sub-
stantially lower than the correlations among domestic returns and only two correlations are
above 0.40. Notably, while the individual volatilities increased substantially when returns were
converted to U.S. dollars, the correlations among returns in U.S. dollars always declined.

These low positive correlations among returns in U.S. dollars mean that U.S. investors have
substantial opportunities for risk reduction through global diversification of bond portfolios. A
U.S. investor who bought bonds in any market would substantially reduce the standard deviation
of the well-diversified portfolio.

Why do these correlation coefficients for returns between U.S. bonds and those of various for-
eign countries differ? That is, why is the U.S.—Canada correlation 0.47 whereas the U.S.—Japan
correlation is only 0.15? The answer is because the international trade patterns, economic
growth, fiscal policies, and monetary policies of the countries differ. We do not have an inte-
grated world economy but, rather, a collection of economies that are related to one another in
different ways. As an example, the U.S. and Canadian economies are closely related because of
these countries’ geographic proximity, similar domestic economic policies, and the extensive
trade between them. Each is the other’s largest trading partner. In contrast, the United States has
less trade with Japan and the fiscal and monetary policies of the two countries differ dramati-
cally. For example, the U.S. economy was growing during much of the 1990s while the Japan-
ese economy was in a recession.

The point is, macroeconomic differences cause the correlation of bond returns between the
United States and each country to likewise differ. These differing correlations make it worth-
while to diversify with foreign bonds, and the different correlations indicate which countries will
provide the greatest reduction in the standard deviation (risk) of returns for a U.S. investor.

Also, the correlation of returns between a single pair of countries changes over time because
the factors influencing the correlations, such as international trade, economic growth, fiscal pol-
icy, and monetary policy, change over time. A change in any of these variables will produce a
change in how the economies are related and in the relationship between returns on bonds. For
example, the correlation in U.S. dollar returns between U.S. and Japanese bonds was 0.07 in the
late 1980s and 1970s; it was 0.25 in the 1980s and 0.15 in the early 1990s but only 0.03 in the
1995-2000 time frame.
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EXHIBIT 3.8 RISK-RETURN TRADE-OFF FOR INTERNATIONAL BOND PORTFOLIOS

Rate of Return
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Source: Kenneth Cholerton, Pierre Piergerits, and Bruno Solnik, “Why Invest in Foreign Currency Bonds?” Journal of
Portfolio Management 12, no. 4 (Summer 1986): 4-8. This copyrighted material is reprinted with permission from Journal
of Portfolio Management, a publication of Institutional Investor, Inc.

Exhibit 3.8 shows what happens to the risk-return trade-off when we combine U.S. and for-
eign bonds. A comparison of a completely non-U.S. portfolio (100 percent foreign) and a
100 percent U.S. portfolio indicates that the non-U.S. portfolio has both a higher rate of return
and a higher standard deviation of returns than the U.S. portfolio. Combining the two portfolios
in different proportions provides an interesting set of points.

As we will discuss in Chapter 7, the expected rate of return is a weighted average of the two
portfolios. In contrast, the risk (standard deviation) of the combination is not a weighted average
but also depends on the correlation between the two portfolios. In this example, the risk levels
of the combined portfolios decline below those of the individual portfolios. Therefore, by adding
noncorrelated foreign bonds to a portfolio of U.S. bonds, a U.S. investor is able to not only
increase the expected rate of return but also reduce the risk of a total U.S. bond portfolio.

Global Equity Portfolio Risk The correlation of world equity markets resembles that for
bonds. Exhibit 3.9 lists the correlation coefficients between monthly equity returns of each coun-
try and the U.S. market (in both domestic and U.S. dollars) for the period from 1990 to 2000.
Most of the correlations between local currency returns (8 of 11) topped 0.50. The correlations
among rates of return adjusted for exchange rates were always lower; 5 of the 11 correlations
between U.S. dollar returns were 0.50 or less, and the average correlation was only 0.50.
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CORRELATION COEFFICIENTS BETWEEN TOTAL RETURNS ON COMMON STOCKS
IN THE UNITED STATES AND MAJOR FOREIGN STOCK MARKETS: 1990-2000

LocaL CURRENCY U.S. DoLLAr

TotAL RETURNS TotAL RETURNS
Australia 0.55 0.50
Canada 0.73 0.72
France 0.57 0.54
Germany 0.53 0.49
Italy 0.30 0.28
Japan 0.35 0.32
Netherlands 0.61 0.58
Spain 0.53 0.51
Sweden 0.43 0.45
Switzerland 0.63 0.54
United Kingdom 0.66 0.61

Source: Correlation table computed by the author using monthly FT-Actuaries return data from Goldman, Sachs & Co.

These relatively small positive correlations between U.S. stocks and foreign stocks have sim-
ilar implications to those derived for bonds. Investors can reduce the overall risk of their stock
portfolios by including foreign stocks.

Exhibit 3.10 demonstrates the impact of international equity diversification. These curves
demonstrate that, as you increase the number of randomly selected securities in a portfolio, the
standard deviation will decline due to the benefits of diversification within your own country.
This is referred to as domestic diversification. After a certain number of securities (30 to 40), the
curve will flatten out at a risk level that reflects the basic market risk for the domestic economy.
The lower curve illustrates the benefits of international diversification. This curve demonstrates
that adding foreign securities to a U.S. portfolio to create a global portfolio enables an investor
to experience lower overall risk because the non-U.S. securities are not correlated with our econ-
omy or our stock market, allowing the investor to eliminate some of the basic market risks of the
U.S. economy.

To see how this works, consider, for example, the effect of inflation and interest rates on all
U.S. securities. As discussed in Chapter 1, all U.S. securities will be affected by these variables.
In contrast, a Japanese stock is mainly affected by what happens in the Japanese economy and
will typically not be affected by changes in U.S. variables. Thus, adding Japanese, German, and
French stocks to a U.S. stock portfolio reduces the portfolio risk of the global portfolio to a level
that reflects only worldwide systematic factors.

Summary on Global Investing At this point, we have considered the relative size of the
market for non-U.S. bonds and stocks and found that it has grown in size and importance,
becoming too big to ignore. We have also examined the rates of return for foreign bond and stock
investments and determined that, when considering domestic results, their rates of return per unit
of risk were superior to those in the U.S. market. This did not carry over for returns in U.S. dol-
lars because the returns in U.S. dollars were typically lower during the 1990s because of
the strength of the dollar and the risk was always higher, and this had a major impact on the
return-risk results. Finally, we discussed constructing a portfolio of investments and the impor-
tance of diversification in reducing the variability of returns over time, which reduces the risk of
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BETIELERTY> RISK REDUCTION THROUGH NATIONAL AND INTERNATIONAL DIVERSIFICATION
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Copyright 1974, Association for Investment Management and Research. Reproduced and republished from “Why Not
Diversify Internationally Rather Than Domestically?” in the Financial Analysts Journal, July/August 1974, with
permission from the Association for Investment Management and Research. All Rights Reserved.

the portfolio. As noted, to have successful diversification, an investor should combine invest-
ments with low positive or negative correlations between rates of return. An analysis of the cor-
relation between rates of return on U.S. and foreign bonds and stocks indicated a consistent pat-
tern of low positive correlations. Therefore, the existence of similar rates of return on foreign
securities combined with low correlation coefficients indicates that adding foreign stocks and
bonds to a U.S. portfolio will almost certainly reduce the risk of the portfolio and can possibly
increase its average return.

As promised, several rather compelling reasons exist for adding foreign securities to a U.S.
portfolio. Therefore, developing a global investment perspective is important because such an
approach has been shown to be justified, and this current trend in the investment world is
expected to continue. Implementing this new global investment perspective will not be easy
because it requires an understanding of new terms, instruments (such as Eurobonds), and insti-
tutions (such as non-U.S. stock and bond markets). Still, the effort is justified because you are
developing a set of skills and a way of thinking that will enhance your investing results.

The next section presents an overview of investment alternatives from around the world,
beginning with fixed-income investments and progressing through numerous alternatives.

This section provides an important foundation for subsequent chapters in which we describe
techniques to value individual investments and combine alternative investments into properly
diversified portfolios that conform to your risk-return objectives. In this section, we briefly
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describe the numerous investment alternatives available and provide an overview of each. The
purpose of this survey is to briefly introduce each of these investment alternatives so you can
appreciate the full spectrum of opportunities.

The investments are divided by asset classes. First, we describe fixed-income investments,
including bonds and preferred stocks. In the second subsection, we discuss equity investments,
and the third subsection contains a discussion of special equity instruments, such as warrants and
options, which have characteristics of both fixed-income and equity instruments. In subsection
four, we consider futures contracts that allow for a wide range of return-risk profiles. The fifth
subsection considers investment companies.

All these investments are called financial assets because their payoffs are in money. In con-
trast, real assets, such as real estate, are discussed in the sixth subsection. We conclude with
assets that are considered low liquidity investments because of the relative difficulty in buying
and selling them. This includes art, antiques, coins, stamps, and precious gems.

The final section of the chapter describes the historical return and risk patterns for many indi-
vidual investment alternatives and the correlations among the returns for these investments. This
additional background and perspective will help you evaluate individual investments in order to
build a properly diversified portfolio of global investments.

Fixed-income investments have a contractually mandated payment schedule. Their investment
contracts promise specific payments at predetermined times, although the legal force behind the
promise varies and this affects their risks and required returns. At one extreme, if the issuing firm
does not make its payment at the appointed time, creditors can declare the issuing firm bankrupt.
In other cases (for example, income bonds), the issuing firm must make payments only if it earns
profits. In yet other instances (for example, preferred stock), the issuing firm does not have to
make payments unless its board of directors votes to do so.

Investors who acquire fixed-income securities (except preferred stock) are really lenders to
the issuers. Specifically, you lend some amount of money, the principal, to the borrower. In
return, the borrower promises to make periodic interest payments and to pay back the principal
at the maturity of the loan.

Savings Accounts You might not think of savings accounts as fixed-income investments,
yet an individual who deposits funds in a savings account at a bank or savings and loan associ-
ation (S&L) is really lending money to the institution and, as a result, earning a fixed payment.
These investments are generally considered to be convenient, liquid, and low risk because almost
all are insured. Consequently, their rates of return are generally low compared with other alter-
natives. Several versions of these accounts have been developed to appeal to investors with dif-
fering objectives.

The passbook savings account has no minimum balance, and funds may be withdrawn at any
time with little loss of interest. Due to its flexibility, the promised interest on passbook accounts
is relatively low.

For investors with larger amounts of funds who are willing to give up liquidity, banks and
S&Ls developed certificates of deposit (CDs), which require minimum deposits (typically
$500) and have fixed durations (usually three months, six months, one year, two years). The
promised rates on CDs are higher than those for passbook savings, and the rate increases with
the size and the duration of the deposit. An investor who wants to cash in a CD prior to its stated
expiration date must pay a heavy penalty in the form of a much lower interest rate.

Investors with large sums of money ($10,000 or more) can invest in Treasury bills (T-bills)—
short-term obligations (maturing in 3 to 12 months) of the U.S. government. To compete against
T-bills, banks and S&Ls issue money market certificates, which require minimum investments
of $10,000 and have minimum maturities of six months. The promised rate on these certificates
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fluctuates at some premium over the weekly rate on six-month T-bills. Investors can redeem
these certificates only at the bank of issue, and they incur penalties if they withdraw their funds
before maturity.

Capital Market Instruments Capital market instruments are fixed-income obligations
that trade in the secondary market, which means you can buy and sell them to other individuals
or institutions. Capital market instruments fall into four categories: (1) U.S. Treasury securities,
(2) U.S. government agency securities, (3) municipal bonds, and (4) corporate bonds.

U.S. Treasury Securities All government securities issued by the U.S. Treasury are fixed-
income instruments. They may be bills, notes, or bonds depending on their times to maturity.
Specifically, bills mature in one year or less, notes in over one to 10 years, and bonds in more
than 10 years from time of issue. U.S. government obligations are essentially free of credit risk
because there is little chance of default and they are highly liquid.

U.S. Government Agency Securities Agency securities are sold by various agencies of the
government to support specific programs, but they are not direct obligations of the Treasury.
Examples of agencies that issue these bonds include the Federal National Mortgage Association
(FNMA or Fannie Mae), which sells bonds and uses the proceeds to purchase mortgages from
insurance companies or savings and loans; and the Federal Home Loan Bank (FHLB), which
sells bonds and loans the money to its 12 banks, which in turn provide credit to savings and loans
and other mortgage-granting institutions. Other agencies are the Government National Mortgage
Association (GNMA or Ginnie Mae), Banks for Cooperatives, Federal Land Banks (FLBs), and
the Federal Housing Administration (FHA).

Although the securities issued by federal agencies are not direct obligations of the govern-
ment, they are virtually default-free because it is inconceivable that the government would allow
them to default. Also, they are fairly liquid. Because they are not officially guaranteed by the
Treasury, they are not considered riskless. Also, because they are not as liquid as Treasury bonds,
they typically provide slightly higher returns than Treasury issues.

Municipal Bonds Municipal bonds are issued by local government entities as either general
obligation or revenue bonds. General obligation bonds (GOs) are backed by the full taxing power
of the municipality, whereas revenue bonds pay the interest from revenue generated by specific
projects (e.g., the revenue to pay the interest on sewer bonds comes from water taxes).

Municipal bonds differ from other fixed-income securities because they are tax-exempt. The
interest earned from them is exempt from taxation by the federal government and by the state
that issued the bond, provided the investor is a resident of that state. For this reason, municipal
bonds are popular with investors in high tax brackets. For an investor having a marginal tax rate
of 35 percent, a regular bond with an interest rate of 8 percent yields a net return after taxes of
only 5.20 percent [0.08 X (1 — 0.35)]. Such an investor would prefer a tax-free bond of equal risk
with a 6 percent yield. This allows municipal bonds to offer yields that are generally 20 to
30 percent lower than yields on comparable taxable bonds.

Corporate Bonds Corporate bonds are fixed-income securities issued by industrial corpora-
tions, public utility corporations, or railroads to raise funds to invest in plant, equipment, or
working capital. They can be broken down by issuer, in terms of credit quality (measured by the
ratings assigned by an agency on the basis of probability of default), in terms of maturity (short
term, intermediate term, or long term), or based on some component of the indenture (sinking
fund or call feature).

All bonds include an indenture, which is the legal agreement that lists the obligations of the
issuer to the bondholder, including the payment schedule and features such as call provisions and
sinking funds. Call provisions specify when a firm can issue a call for the bonds prior to their
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maturity, at which time current bondholders must submit the bonds to the issuing firm, which
redeems them (that is, pays back the principal and a small premium). A sinking fund provision
specifies payments the issuer must make to redeem a given percentage of the outstanding issue
prior to maturity.

Corporate bonds fall into various categories based on their contractual promises to investors.
They will be discussed in order of their seniority.

Secured bonds are the most senior bonds in a firm’s capital structure and have the lowest risk
of distress or default. They include various secured issues that differ based on the assets that are
pledged. Mortgage bonds are backed by liens on specific assets, such as land and buildings. In
the case of bankruptcy, the proceeds from the sale of these assets are used to pay off the mort-
gage bondholders. Collateral trust bonds are a form of mortgage bond except that the assets
backing the bonds are financial assets, such as stocks, notes, and other high-quality bonds.
Finally, equipment trust certificates are mortgage bonds that are secured by specific pieces
of transportation equipment, such as locomotives and boxcars for a railroad and airplanes for an
airline.

Debentures are promises to pay interest and principal, but they pledge no specific assets
(referred to as collateral) in case the firm does not fulfill its promise. This means that the bond-
holder depends on the success of the borrower to make the promised payment. Debenture own-
ers usually have first call on the firm’s earnings and any assets that are not already pledged by
the firm as backing for senior secured bonds. If the issuer does not make an interest payment,
the debenture owners can declare the firm bankrupt and claim any unpledged assets to pay off
the bonds.

Subordinated bonds are similar to debentures, but, in the case of default, subordinated
bondholders have claim to the assets of the firm only after the firm has satisfied the claims of all
senior secured and debenture bondholders. That is, the claims of subordinated bondholders are
secondary to those of other bondholders. Within this general category of subordinated issues,
you can find senior subordinated, subordinated, and junior subordinated bonds. Junior subordi-
nated bonds have the weakest claim of all bondholders.

Income bonds stipulate interest payment schedules, but the interest is due and payable only
if the issuers earn the income to make the payment by stipulated dates. If the company does not
earn the required amount, it does not have to make the interest payment and it cannot be declared
bankrupt. Instead, the interest payment is considered in arrears and, if subsequently earned, it
must be paid off. Because the issuing firm is not legally bound to make its interest payments
except when the firm earns it, an income bond is not considered as safe as a debenture or a mort-
gage bond, so income bonds offer higher returns to compensate investors for the added risk.
There are a limited number of corporate income bonds. In contrast, income bonds are fairly pop-
ular with municipalities because municipal revenue bonds are basically income bonds.

Convertible bonds have the interest and principal characteristics of other bonds, with the
added feature that the bondholder has the option to turn them back to the firm in exchange for
its common stock. For example, a firm could issue a $1,000 face-value bond and stipulate that
owners of the bond could turn the bond in to the issuing corporation and convert it into 40 shares
of the firm’s common stock. These bonds appeal to investors because they combine the features
of a fixed-income security with the option of conversion into the common stock of the firm,
should the firm prosper.

Because of their desirable conversion option, convertible bonds generally pay lower interest
rates than nonconvertible debentures of comparable risk. The difference in the required interest
rate increases with the growth potential of the company because this increases the value of the
option to convert the bonds into common stock. These bonds are almost always subordinated to
the nonconvertible debt of the firm, so they are considered to have higher credit risk and receive
a lower credit rating from the rating firms.
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An alternative to convertible bonds is a debenture with warrants attached. The warrant is an
option that allows the bondholder to purchase the firm’s common stock from the firm at a spec-
ified price for a given time period. The specified purchase price for the stock set in the warrant
is typically above the price of the stock at the time the firm issues the bond but below the
expected future stock price. The warrant makes the debenture more desirable, which lowers its
required yield. The warrant also provides the firm with future common stock capital when the
holder exercises the warrant and buys the stock from the firm.

Unlike the typical bond that pays interest every six months and its face value at maturity, a
zero coupon bond promises no interest payments during the life of the bond but only the pay-
ment of the principal at maturity. Therefore, the purchase price of the bond is the present value
of the principal payment at the required rate of return. For example, the price of a zero coupon
bond that promises to pay $10,000 in five years with a required rate of return of 8 percent is
$6,756. To find this, assuming semiannual compounding (which is the norm), use the present
value factor for 10 periods at 4 percent, which is 0.6756.

Preferred Stock Preferred stock is classified as a fixed-income security because its yearly
payment is stipulated as either a coupon (for example, 5 percent of the face value) or a stated
dollar amount (for example, $5 preferred). Preferred stock differs from bonds because its pay-
ment is a dividend and therefore not legally binding. For each period, the firm’s board of direc-
tors must vote to pay it, similar to a common stock dividend. Even if the firm earned enough
money to pay the preferred stock dividend, the board of directors could theoretically vote to
withhold it. Because most preferred stock is cumulative, the unpaid dividends would accumulate
to be paid in full at a later time.

Although preferred dividends are not legally binding, as are the interest payments on a bond,
they are considered practically binding because of the credit implications of a missed dividend.
Because corporations can exclude 80 percent of intercompany dividends from taxable income,
preferred stocks have become attractive investments for financial corporations. For example, a
corporation that owns preferred stock of another firm and receives $100 in dividends can exclude
80 percent of this amount and pay taxes on only 20 percent of it ($20). Assuming a 40 percent
tax rate, the tax would only be $8 or 8 percent versus 40 percent on other investment income.
Due to this tax benefit, the yield on high-grade preferred stock is typically lower than that on
high-grade bonds.

As noted earlier, more than half of all fixed-income securities available to U.S. investors are
issued by firms in countries outside the United States. Investors identify these securities in dif-
ferent ways: by the country or city of the issuer (for example, United States, United Kingdom,
Japan); by the location of the primary trading market (for example, United States, London); by
the home country of the major buyers; and by the currency in which the securities are denomi-
nated (for example, dollars, yen, pounds sterling). We identify foreign bonds by their country of
origin and include these other differences in each description.

A Eurobond is an international bond denominated in a currency not native to the country
where it is issued. Specific kinds of Eurobonds include Eurodollar bonds, Euroyen bonds,
Eurodeutschemark bonds, and Eurosterling bonds. A Eurodollar bond is denominated in U.S.
dollars and sold outside the United States to non-U.S. investors. A specific example would be a
U.S. dollar bond issued by General Motors and sold in London. Eurobonds are typically issued
in Europe, with the major concentration in London.

Eurobonds can also be denominated in yen. For example, Nippon Steel can issue Euroyen
bonds for sale in London. Also, if it appears that investors are looking for foreign currency
bonds, a U.S. corporation can issue a Euroyen bond in London.
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Yankee bonds are sold in the United States, denominated in U.S. dollars, but issued by for-
eign corporations or governments. This allows a U.S. citizen to buy the bond of a foreign firm
or government but receive all payments in U.S. dollars, eliminating exchange rate risk.

An example would be a U.S. dollar-denominated bond issued by British Airways. Similar
bonds are issued in other countries, including the Bulldog Market, which involves British
sterling—denominated bonds issued in the United Kingdom by non-British firms, or the Samurai
Market, which involves yen-denominated bonds issued in Japan by non-Japanese firms.

International domestic bonds are sold by an issuer within its own country in that country’s
currency. An example would be a bond sold by Nippon Steel in Japan denominated in yen. A
U.S. investor acquiring such a bond would receive maximum diversification but would incur
exchange rate risk.

This section describes several equity instruments, which differ from fixed-income securities
because their returns are not contractual. As a result, you can receive returns that are much bet-
ter or much worse than what you would receive on a bond. We begin with common stock, the
most popular equity instrument and probably the most popular investment instrument.

Common stock represents ownership of a firm. Owners of the common stock of a firm share
in the company’s successes and problems. If, like Wal-Mart Stores, Home Depot, Microsoft, or
Intel, the company prospers, the investor receives high rates of return and can become wealthy.
In contrast, the investor can lose money if the firm does not do well or even goes bankrupt, as
the once formidable K-Mart, Enron, W. T. Grant, and Interstate Department Stores all did. In
these instances, the firm is forced to liquidate its assets and pay off all its creditors. Notably, the
firm’s preferred stockholders and common stock owners receive what is left, which is usually lit-
tle or nothing. Investing in common stock entails all the advantages and disadvantages of own-
ership and is a relatively risky investment compared with fixed-income securities.

Common Stock Classifications When considering an investment in common stock, peo-
ple tend to divide the vast universe of stocks into categories based on general business lines and by
industry within these business lines. The division includes broad classifications for industrial firms,
utilities, transportation firms, and financial institutions. Within each of these broad classes are
industries. The most diverse industrial group includes such industries as automobiles, industrial
machinery, chemicals, and beverages. Utilities include electrical power companies, gas suppliers,
and the water industry. Transportation includes airlines, trucking firms, and railroads. Financial
institutions include banks, savings and loans, insurance companies, and investment firms.

An alternative classification scheme might separate domestic (U.S.) and foreign common
stocks. We avoid this division because the business line—industry breakdown is more appropri-
ate and useful when constructing a diversified portfolio of global common stock investments.
With a global capital market, the focus of analysis should include all the companies in an indus-
try viewed in a global setting. The point is, it is not relevant whether a major chemical firm is
located in the United States or Germany, just as it is not releveant whether a computer firm is
located in Michigan or California. Therefore, when considering the automobile industry, it is
necessary to go beyond pure U.S. auto firms like General Motors and Ford and consider auto
firms from throughout the world, such as Honda Motors, Porsche, Daimler-Chrysler, Nissan,
and Fiat.

Acquiring Foreign Equities We begin our discussion on foreign equities regarding how
you buy and sell these securities because this procedural information has often been a major
impediment. Many investors may recognize the desirability of investing in foreign common
stock because of the risk and return characteristics, but they may be intimidated by the logistics
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of the transaction. The purpose of this section is to alleviate this concern by explaining the alter-
natives available. Currently, there are several ways to acquire foreign common stock:

1. Purchase or sale of American Depository Receipts (ADRs)

2. Purchase or sale of American shares

3. Direct purchase or sale of foreign shares listed on a U.S. or foreign stock exchange
4. Purchase or sale of international or global mutual funds

Purchase or Sale of American Depository Receipts The easiest way to acquire foreign
shares directly is through American Depository Receipts (ADRs). These are certificates of
ownership issued by a U.S. bank that represent indirect ownership of a certain number of shares
of a specific foreign firm on deposit in a bank in the firm’s home country. ADRs are a convenient
way to own foreign shares because the investor buys and sells them in U.S. dollars and receives
all dividends in U.S. dollars. Therefore, the price and returns reflect both the domestic returns
for the stock and the exchange rate effect. Also, the price of an ADR can reflect the fact that it
represents multiple shares—for example, an ADR can be for 5 or 10 shares of the foreign stock.
ADRs can be issued at the discretion of a bank based on the demand for the stock. The share-
holder absorbs the additional handling costs of an ADR through higher transfer expenses, which
are deducted from dividend payments.

ADRS are quite popular in the United States because of their diversification benefits.® By the
end of 2000, 434 foreign companies had stocks listed on the New York Stock Exchange (NYSE)
and 345 of these were available through ADRs, including all the stock listed from Japan, the
United Kingdom, Australia, Mexico, and the Netherlands.

Purchase or Sale of American Shares American shares are securities issued in the United
States by a transfer agent acting on behalf of a foreign firm. Because of the added effort and
expense incurred by the foreign firm, a limited number of American shares are available.

Direct Purchase or Sale of Foreign Shares The most difficult and complicated foreign
equity transaction takes place in the country where the firm is located because it must be carried
out in the foreign currency and the shares must then be transferred to the United States. This rou-
tine can be cumbersome. A second alternative is a transaction on a foreign stock exchange out-
side the country where the securities originated. For example, if you acquired shares of a French
auto company listed on the London Stock Exchange (LSE), the shares would be denominated in
pounds and the transfer would be swift, assuming your broker has a membership on the LSE.

Finally, you could purchase foreign stocks listed on the NYSE or AMEX. This is similar to
buying a U.S. stock, but only a limited number of foreign firms qualify for—and are willing to
accept—the cost of listing. Still, this number is growing. At the end of 2000, more than 96 for-
eign firms (mostly Canadian) were directly listed on the NYSE, in addition to the firms that were
available through ADRs. Also, many foreign firms are traded on the National Association of
Securities Dealers Automatic Quotations (Nasdaq) system.

Purchase or Sale of International or Global Mutual Funds Numerous investment
companies invest all or a portion of their funds in stocks of firms outside the United States. The
alternatives range from global funds, which invest in both U.S. stocks and foreign stocks, to
international funds, which invest almost wholly outside the United States. In turn, international
funds can (1) diversify across many countries, (2) concentrate in a segment of the world (for
example, Europe, South America, the Pacific basin), (3) concentrate in a specific country (for

3For evidence of this, see Mahmoud Wahab and Amit Khandwala, “Why Not Diversify Internationally with ADRs?”
Journal of Portfolio Management 19, no. 2 (Winter 1993): 75-82.
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example, the Japan Fund, the Germany Fund, the Italy Fund, or the Korea Fund), or (4) concen-
trate in types of markets (for example, emerging markets, which would include stocks from
countries such as Thailand, Indonesia, India, and China). A mutual fund is a convenient path to
global investing, particularly for a small investor, because the purchase or sale of one of these
funds is similar to a transaction for a comparable U.S. mutual fund.*

In addition to common stock investments, it is also possible to invest in equity-derivative secu-
rities, which are securities that have a claim on the common stock of a firm. This would include
options—rights to buy or sell common stock at a specified price for a stated period of time. The
two kinds of option instruments are (1) warrants and (2) puts and calls.

Warrants As mentioned earlier, a warrant is an option issued by a corporation that gives the
holder the right to acquire a firm’s common stock from the company at a specified price within
a designated time period. The warrant does not constitute ownership of the stock, only the option
to buy the stock.

Puts and Calls A call option is similar to a warrant because it is an option to buy the com-
mon stock of a company within a certain period at a specified price called the striking price. A
call option differs from a warrant because it is not issued by the company but by another investor
who is willing to assume the other side of the transaction. Options also are typically valid for a
shorter time period than warrants. Call options are generally valid for less than a year, whereas
warrants extend more than five years. The holder of a put option has the right to sell a given
stock at a specified price during a designated time period. Puts are useful to investors who expect
a stock price to decline during the specified period or to investors who own the stock and want
protection from a price decline.

Another instrument that provides an alternative to the purchase of an investment is a futures con-
tract. This agreement provides for the future exchange of a particular asset at a specified deliv-
ery date (usually within nine months) in exchange for a specified payment at the time of delivery.
Although the full payment is not made until the delivery date, a good-faith deposit, the margin,
is made to protect the seller. This is typically about 10 percent of the value of the contract.

The bulk of trading on the commodity exchanges is in futures contracts. The current price of
the futures contract is determined by the participants’ beliefs about the future for the commod-
ity. For example, in July of a given year, a trader could speculate on the Chicago Board of Trade
for wheat in September, December, March, and May of the next year. If the investor expected the
price of a commodity to rise, he or she could buy a futures contract on one of the commodity
exchanges for later sale. If the investor expected the price to fall, he or she could sell a futures
contract on an exchange with the expectation of buying similar contracts later when the price had
declined to cover the sale.

Several differences exist between investing in an asset through a futures contract and invest-
ing in the asset itself. One is the use of a small good-faith deposit, which increases the volatility
of returns. Because an investor puts up only a small portion of the total value of the futures con-
tract (10 to 15 percent), when the price of the commodity changes, the change in the total value
of the contract is large compared to the amount invested. Another unique aspect is the term of
the investment: Although stocks can have infinite maturities, futures contracts typically expire in
less than a year.

“Mutual funds in general and those related to global investing are discussed in Chapter 25.
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Financial Futures In addition to futures contracts on commodities, there also has been the
development of futures contracts on financial instruments, such as T-bills, Treasury bonds, and
Eurobonds. For example, it is possible to buy or sell a futures contract that promises future deliv-
ery of $100,000 of Treasury bonds at a set price and yield. The major exchanges for financial
futures are the Chicago Mercantile Exchange (CME) and the Chicago Board of Trade (CBOT).
These futures contracts allow individual investors, bond portfolio managers, and corporate finan-
cial managers to protect themselves against volatile interest rates. Certain currency futures allow
individual investors or portfolio managers to speculate on or to protect against changes in cur-
rency exchange rates. Finally, futures contracts pertain to stock market series, such as the S&P
(Standard & Poor’s) 500, the Value Line Index, and the Nikkei Average on the Tokyo Stock
Exchange.

The investment alternatives described so far are individual securities that can be acquired from
a government entity, a corporation, or another individual. However, rather than directly buying
an individual stock or bond issued by one of these sources, you may choose to acquire these
investments indirectly by buying shares in an investment company, also called a mutual fund,
that owns a portfolio of individual stocks, bonds, or a combination of the two. Specifically, an
investment company sells shares in itself and uses the proceeds of this sale to acquire bonds,
stocks, or other investment instruments. As a result, an investor who acquires shares in an
investment company is a partial owner of the investment company’s portfolio of stocks or bonds.
We will distinguish investment companies by the types of investment instruments they acquire.

Money Market Funds Money market funds are investment companies that acquire high-
quality, short-term investments (referred to as money market instruments), such as T-bills, high-
grade commercial paper (public short-term loans) from various corporations, and large CDs
from the major money center banks. The yields on the money market portfolios always surpass
those on normal bank CDs because the investment by the money market fund is larger and the
fund can commit to longer maturities than the typical individual. In addition, the returns on com-
mercial paper are above the prime rate. The typical minimum initial investment in a money mar-
ket fund is $1,000, it charges no sales commission, and minimum additions are $250 to $500.
You can always withdraw funds from your money market fund without penalty (typically by
writing a check on the account), and you receive interest to the day of withdrawal.

Individuals tend to use money market funds as alternatives to bank savings accounts because
they are generally quite safe (although they are not insured, they typically limit their investments
to high-quality, short-term investments), they provide yields above what is available on most sav-
ings accounts, and the funds are readily available. Therefore, you might use one of these funds
to accumulate funds to pay tuition or for a down payment on a car. Because of relatively high
yields and extreme flexibility and liquidity, the total value of these funds reached more than
$1.8 trillion in 2000.

Bond Funds Bond funds generally invest in various long-term government, corporate, or
municipal bonds. They differ by the type and quality of the bonds included in the portfolio as
assessed by various rating services. Specifically, the bond funds range from those that invest only
in risk-free government bonds and high-grade corporate bonds to those that concentrate in lower-
rated corporate or municipal bonds, called high-yield bonds or junk bonds. The expected rate of
return from various bond funds will differ, with the low-risk government bond funds paying the
lowest returns and the high-yield bond funds expected to pay the highest returns.

Common Stock Funds Numerous common stock funds invest to achieve stated invest-
ment objectives, which can include aggressive growth, income, precious metal investments,
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and international stocks. Such funds offer smaller investors the benefits of diversification
and professional management. They include different investment styles, such as growth or
value, and concentrate in alternative-sized firms, including small-cap, mid-cap, and large-
capitalization stocks. To meet the diverse needs of investors, numerous funds have been cre-
ated that concentrate in one industry or sector of the economy, such as chemicals, electric
utilities, health, housing, and technology. These funds are diversified within a sector or an
industry, but are not diversified across the total market. Investors who participate in a sector
or an industry fund bear more risk than investors in a total market fund because the sector
funds will tend to fluctuate more than an aggregate market fund that is diversified across all
sectors. Also, international funds that invest outside the United States and global funds that
invest in the United States and in other countries offer opportunities for global investing by
individual investors.’

Balanced Funds Balanced funds invest in a combination of bonds and stocks of various
sorts depending on their stated objectives.

Index Funds Index funds are mutual funds created to equal the performance of a market
index like the S&P 500. Such funds appeal to passive investors who want to simply experience
returns equal to some market index either because they do not want to try to “beat the market”
or they believe in efficient markets and do not think it is possible to do better than the market in
the long run. Given the popularity of these funds, they have been created to emulate numerous
stock indexes including very broad indexes like the Wilshire 5000, broad foreign indexes like the
EAFE index, and nonstock indexes including various bond indexes for those who want passive
bond investing.

Exchange-Traded Funds (ETFs) A problem with mutual funds in general and index
funds in particular is that they are only priced daily at the close of the market and all trans-
actions take place at that price. As a result, if you are aware of changes taking place for the
aggregate market due to some economic event during the day and want to buy or sell to take
advantage of this, you can put in an order but it will not be executed until the end of the day
at closing prices. In response to this problem, the AMEX in 1993 created an indexed fund tied
to the S&P 500—that is, an exchange-traded fund, ETF—that could be traded continuously
because the prices for the 500 stocks are updated continuously so it is possible to buy and sell
this ETF like a share of stock. This concept of an ETF has been applied to other foreign and
domestic indexes including the Morgan Stanley Capital International (MSCI) indexes. Bar-
clay’s Global Investors (BGI) have created “i shares” using the MSCI indexes for numerous
individual countries.®

Like commodities, most investors view real estate as an interesting and profitable investment
alternative but believe that it is only available to a small group of experts with a lot of capital to
invest. In reality, some feasible real estate investments require no detailed expertise or large cap-
ital commitments. We will begin by considering low-capital alternatives.

SFor a study that examines the diversification of individual country funds, see Warren Bailey and Joseph Lim, “Evaluat-
ing the Diversification Benefits of the New Country Funds,” Journal of Portfolio Management 18, no. 3 (Spring 1992):
74-80.

®For an analysis of these funds, see Ajay Khorana, Edward Nelling, and Jeffrey Trester, “The Emergence of Country
Index Funds,” Journal of Portfolio Management 24, no. 4 (Summer 1998): 78-84.
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Real Estate Investment Trusts (REITS) A real estate investment trust is an investment
fund designed to invest in various real estate properties. It is similar to a stock or bond mutual
fund, except that the money provided by the investors is invested in property and buildings rather
than in stocks and bonds. There are several types of REITs.

Construction and development trusts lend the money required by builders during the initial
construction of a building. Mortgage trusts provide the long-term financing for properties.
Specifically, they acquire long-term mortgages on properties once construction is completed.
Equity trusts own various income-producing properties, such as office buildings, shopping cen-
ters, or apartment houses. Therefore, an investor who buys shares in an equity real estate invest-
ment trust is buying part of a portfolio of income-producing properties.

REITs have experienced periods of great popularity and significant depression in line with
changes in the aggregate economy and the money market. Although they are subject to cyclical
risks depending on the economic environment, they offer small investors a way to participate in
real estate investments.’

Direct Real Estate Investment The most common type of direct real estate investment is
the purchase of a home, which is the largest investment most people ever make. Today, accord-
ing to the Federal Home Loan Bank, the average cost of a single family house exceeds $115,000.
The purchase of a home is considered an investment because the buyer pays a sum of money
either all at once or over a number of years through a mortgage. For most people, those unable
to pay cash for a house, the financial commitment includes a down payment (typically 10 to
20 percent of the purchase price) and specific mortgage payments over a 20- to 30-year period
that include reducing the loan’s principal and paying interest on the outstanding balance. Subse-
quently, a homeowner hopes to sell the house for its cost plus a gain.

Raw Land Another direct real estate investment is the purchase of raw land with the inten-
tion of selling it in the future at a profit. During the time you own the land, you have negative
cash flows caused by mortgage payments, property maintenance, and taxes. An obvious risk is
the possible difficulty of selling it for an uncertain price. Raw land generally has low liquidity
compared to most stocks and bonds. An alternative to buying and selling the raw land is the
development of the land.

Land Development Land development can involve buying raw land, dividing it into indi-
vidual lots, and building houses on it. Alternatively, buying land and building a shopping mall
would also be considered land development. This is a feasible form of investment but requires a
substantial commitment of capital, time, and expertise. Although the risks can be high because
of the commitment of time and capital, the rates of return from a successful housing or com-
mercial development can be significant.?

See Eric S. Hardy, “The Ground Floor,” Forbes, 14 August 1995, 185; and Susan E. Kuhn, “Real Estate: A Smart Alter-
native to Stocks,” Fortune, 27 May 1996, 186.

8For a review of studies that have examined returns on real estate, see William Goetzmann and Roger Ibbotson, “The
Performance of Real Estate as an Asset Class,” Journal of Applied Corporate Finance 3, no. 1 (Spring 1990): 65-76;
C. F. Myer and James Webb, “Return Properties of Equity REITs, Common Stocks, and Commercial Real Estate:
A Comparison,” Journal of Real Estate Research 8, no. 1 (1993): 87-106; and Stephen Ross and Randall Zisler, “Risk
and Return in Real Estate,” Journal of Real Estate Financial Economics 4, no. 2 (1991): 175-190. For an analysis of the
diversification possibilities, see Susan Hudson-Wilson and Bernard L. Elbaum, “Diversification Benefits for Investors in
Real Estate,” Journal of Portfolio Management 21, no. 3 (Spring 1995): 92-99.
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Rental Property Many investors with an interest in real estate investing acquire apartment
buildings or houses with low down payments, with the intention of deriving enough income from
the rents to pay the expenses of the structure, including the mortgage payments. For the first few
years following the purchase, the investor generally has no reported income from the building
because of tax-deductible expenses, including the interest component of the mortgage payment
and depreciation on the structure. Subsequently, rental property provides a cash flow and an
opportunity to profit from the sale of the property.’

Most of the investment alternatives we have described thus far are traded on securities markets
and except for real estate, have good liquidity. In contrast, the investments we discuss in this sec-
tion have very poor liquidity and financial institutions do not typically acquire them because of
the illiquidity and high transaction costs compared to stocks and bonds. Many of these assets are
sold at auctions, causing expected prices to vary substantially. In addition, transaction costs are
high because there is generally no national market for these investments, so local dealers must
be compensated for the added carrying costs and the cost of searching for buyers or sellers.
Therefore, many financial theorists view the following low-liquidity investments more as hob-
bies than investments, even though studies have indicated that some of these assets have experi-
enced substantial rates of return.

Antiques The greatest returns from antiques are earned by dealers who acquire them at estate
sales or auctions to refurbish and sell at a profit. If we gauge the value of antiques based on prices
established at large public auctions, it appears that many serious collectors enjoy substantial rates
of return. In contrast, the average investor who owns a few pieces to decorate his or her home
finds such returns elusive. The high transaction costs and illiquidity of antiques may erode any
profit that the individual may expect to earn when selling these pieces.

Art The entertainment sections of newspapers or the personal finance sections of magazines
often carry stories of the results of major art auctions, such as when Van Gogh’s Irises and Sun-
Sflowers sold for $59 million and $36 million, respectively.

Obviously, these examples and others indicate that some paintings have increased signifi-
cantly in value and thereby generated large rates of return for their owners. However, investing
in art typically requires substantial knowledge of art and the art world, a large amount of capital
to acquire the work of well-known artists, patience, and an ability to absorb high transaction
costs. For investors who enjoy fine art and have the resources, these can be satisfying invest-
ments; but, for most small investors, it is difficult to get returns that compensate for the uncer-
tainty and illiquidity.'°

Coins and Stamps Many individuals enjoy collecting coins or stamps as a hobby and as an
investment. The market for coins and stamps is fragmented compared to the stock market, but it
is more liquid than the market for art and antiques as indicated by the publication of weekly and
monthly price lists.!! An investor can get a widely recognized grading specification on a coin or

°For a discussion of this alternative, see Diane Harris, “An Investment for Rent,” Money, April 1984, 87-90.

1%For a discussion of art sold at auction, see “Market Is Picture of Optimism in Flux,” The Wall Street Journal, 26 April
1996, C1.

A weekly publication for coins is Coin World, published by Amos Press, Inc., 911 Vandermark Rd., Sidney, OH 45367.
There are several monthly coin magazines, including Coinage, published by Behn-Miller Publications, Inc., Encino,
Calif. Amos Press also publishes several stamp magazines, including Linn’s Stamp News and Scott Stamp Monthly. These
magazines provide current prices for coins and stamps.
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stamp, and, once graded, a coin or stamp can usually be sold quickly through a dealer.'” It is
important to recognize that the percentage difference between the bid price the dealer will pay
to buy the stamp or coin and the asking or selling price the investor must pay the dealer is going
to be substantially larger than the bid-ask spread on stocks and bonds.

Diamonds Diamonds can be and have been good investments during many periods. Still,
investors who purchase diamonds must realize that (1) diamonds can be highly illiquid, (2) the
grading process that determines their quality is quite subjective, (3) most investment-grade gems
require substantial investments, and (4) they generate no positive cash flow during the holding
period until the stone is sold. In fact, during the holding period, the investor must cover costs of
insurance and storage and there are appraisal costs before selling.

In this section, we have briefly described the most common investment alternatives. We will dis-
cuss many of these in more detail when we consider how you evaluate them for investment purposes.

In our final section, we will present data on historical rates of return and risk measures, as
well as correlations among several of these investments. This should give you some insights into
future expected returns and risk characteristics for these investment alternatives.

How do investors weigh the costs and benefits of owning investments and make decisions to
build portfolios that will provide the best risk-return combinations? To help individual or insti-
tutional investors answer this question, financial theorists have examined extensive data to pro-
vide information on the return and risk characteristics of various investments.

There have been numerous studies of the historical rates of return on common stocks, and
there has been a growing interest in bonds. Because inflation has been so pervasive, many stud-
ies include both nominal and real rates of return on investments. Still other investigators have
examined the performance of such assets as real estate, foreign stocks, art, antiques, and com-
modities. The subsequent review of these results should help you to make decisions on building
your investment portfolio and on the allocation to the various asset classes.

A set of studies by Ibbotson and Sinquefield (I&S) examined historical nominal and real rates of
return for seven major classes of assets in the United States: (1) large-company common stocks,
(2) small-capitalization common stocks,'® (3) long-term U.S. government bonds, (4) long-term
corporate bonds, (5) intermediate-term U.S. government bonds, (6) U.S. Treasury bills, and
(7) consumer goods (a measure of inflation).!* For each asset, the authors calculated total rates
of return before taxes or transaction costs.

"2For an article that describes the alternative grading services, see Diana Henriques, “Don’t Take Any Wooden Nickels,”
Barron’s, 19 June 1989, 16, 18, 20, 32. For an analysis of commemorative coins, see R. W. Bradford, “How to Lose a
Mint,” Barron’s, 6 March 1989, 54, 55.

13Small-capitalization stocks were broken out as a separate class of asset because several studies have shown that firms
with relatively small capitalization (stock with low market value) have experienced rates of return and risk significantly
different from those of stocks in general. Therefore, they were considered a unique asset class. We will discuss these

studies in Chapter 6, which deals with the efficient markets hypothesis. The large-company stock returns are based upon
the S&P Composite Index of 500 stocks—the S&P 500 (described in Chapter 5).

"“The original study was by Roger G. Ibbotson and Rex A. Sinquefield, “Stocks, Bonds, Bills, and Inflation: Year-by-
Year Historical Returns (1926-1974),” Journal of Business 49, no. 1 (January 1976): 11-47. Although this study was
updated in several monographs, the current update is contained in Stocks, Bonds, Bills, and Inflation: 2002 Yearbook
(Chicago: Ibbotson Associates, 2002).
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These investigators computed geometric and arithmetic mean rates of return and computed
nine series derived from the basic series. Four of these series were net returns reflecting differ-
ent premiums: (1) a risk premium, which 1&S defined as the difference in the rate of return that
investors receive from investing in large-company common stocks rather than in risk-free
U.S. Treasury bills; (2) a small-stock premium, which they defined as the return on small-
capitalization stocks minus the return on large-company stocks; (3) a horizon premium, which
they defined as the difference in the rate of return received from investing in long-term govern-
ment bonds rather than short-term U.S. Treasury bills; and (4) a default premium, which they
defined as the difference between the rates of return on long-term risky corporate bonds and
long-term risk-free government bonds. 1&S also computed the real inflation-adjusted rates of
return for the six major classes of assets (not including inflation).

A summary of the rates of return, risk premiums, and standard deviations for the basic and
derived series appears in Exhibit 3.11. As discussed in Chapter 1, the geometric means of the
rates of return are always lower than the arithmetic means of the rates of return, and the differ-
ence between these two mean values increases with the standard deviation of returns.

During the period from 1926 to 2001, large-company common stocks returned 10.7 percent
a year, compounded annually. To compare this to other investments, the results show that com-
mon stock experienced a risk premium of 6.6 percent and inflation-adjusted real returns of
7.4 percent per year. In contrast to all common stocks, the small-capitalization stocks (which are
represented by the smallest 20 percent of stocks listed on the NYSE measured by market value)
experienced a geometric mean return of 12.5 percent, which was a premium compared to all
common stocks of 1.6 percent.

BASIC AND DERIVED SERIES: HISTORICAL HIGHLIGHTS (1926-2001)

AnNuAL GEOMETRIC ARITHMETIC MEAN STANDARD DEVIATION
SERIES MEeaN RATE oF RETURN OF ANNUAL RETURNS OF ANNUAL RETURNS
Large-company stocks 10.7% 12.7% 20.2%
Small-capitalization stocks 12.5 17.3 332
Long-term corporate bonds 5.8 6.1 8.6
Long-term government bonds 5.3 5.7 9.4
Intermediate-term government bonds 53 5.5 5.7
U.S. Treasury bills 3.8 39 32
Consumer price index 3.1 3.1 4.4
Equity risk premium 6.6 8.6 19.9
Small-stock premium 1.6 33 18.4
Default premium 0.4 0.5 3.1
Horizon premium 1.4 1.8 8.5
Large-company stock—inflation adjusted 7.4 9.4 20.2
Small-capitalization stock—inflation adjusted 8.7 13.3 32.1
Long-term corporate bonds—inflation adjusted 2.6 3.1 9.8
Long-term government bonds—inflation adjusted 2.2 2.7 10.5
Intermediate-term government bonds—inflation adjusted 2.2 24 6.9
U.S. Treasury bills—inflation adjusted 0.7 0.8 4.1

Source: Stocks, Bonds, Bills, and

Inflation® 2002 Yearbook, © Ibbotson Associates, Inc. Based on copyrighted works by Ibbotson and Sinquefield. All

rights reserved. Used with permission.
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Although large-cap common stocks and small-capitalization stocks experienced higher rates
of return than the other asset groups, their returns were also more volatile as measured by the
standard deviations of annual returns.

Long-term U.S. government bonds experienced a 5.3 percent annual return, a real return of
2.2 percent, and a horizon premium (compared to Treasury bills) of 1.4 percent. Although the
returns on these bonds were lower than those on stocks, they were also far less volatile.

The annual compound rate of return on long-term corporate bonds was 5.8 percent, the
default premium compared to U.S. government bonds was 0.4 percent, and the inflation-
adjusted return was 2.6 percent. Although corporate bonds provided a higher return, as one
would expect, the volatility of corporate bonds was slightly lower than that experienced by
long-term government bonds.

The nominal return on U.S. Treasury bills was 3.8 percent a year, whereas the inflation-
adjusted return was 0.7 percent. The standard deviation of nominal returns for T-bills was the
lowest of the series examined, which reflects the low risk of these securities and is consistent
with the lowest rate of return.

This study reported the rates of return, return premiums, and risk measures on various asset
groups in the United States. As noted, the rates of return were generally consistent with the
uncertainty (risk) of annual returns as measured by the standard deviations of annual returns.

Expanding this analysis from domestic to global securities, Reilly and Wright examined the
performance of numerous assets, not only in the United States, but around the world."> Specif-
ically, for the period from 1980 to 1999, they examined the performance of stocks, bonds, cash
(the equivalent of U.S. T-bills), real estate, and commodities from the United States, Canada,
Europe, Japan, and the emerging markets. He computed annual returns, risk measures, and
correlations among the returns for alternative assets. Exhibit 3.12 shows the geometric and
arithmetic average annual rates of return, the standard deviations of returns, and the system-
atic risk (beta) for the 20-year period.

Asset Return and Risk The results in Exhibit 3.12 generally confirm the expected rela-
tionship between annual rates of return and the risk of these securities. The riskier assets—those
that had higher standard deviations—experienced higher returns. For example, the MSCI, EAFE,
and Frankfurt FAZ indexes had relatively high returns (16.74 and 14.31 percent) and very large
standard deviations (20.64 and 23.48 percent). It is not a surprise that the highest-risk asset class
(without commodities) was emerging market stock at 28.87 percent, whereas risk-free U.S. cash
equivalents (one-year government bonds) had low returns (8.14 percent) and the smallest stan-
dard deviation (3.78 percent).

Relative Asset Risk The coefficients of variation (CVs), which measure relative variability,
indicated a wide range of values. The lowest CV was experienced by the low-risk one-year gov-
ernment bond. Japanese stocks had the highest CV value because of their large standard devia-
tion and relatively low returns during this period. The CVs for stocks ranged from 0.69 to 2.74,
with U.S. stocks toward the low end due to the strong rates of return during this period. Finally,
the Brinson Global Security Market index had a very low CV (0.63), demonstrating the benefits
of global diversification.

BFrank K. Reilly and David J. Wright, “An Analysis of Global Capital Market Risk-Adjusted Returns,” Mimeo
(July 2001).
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BETGIEERTY)> suMMARY RISK-RETURN RESULTS FOR ALTERNATIVE CAPITAL MARKET ASSETS:

1980-1999
ARITHMETIC GEOMETRIC STANDARD COEFFICIENT BETA
INDEX RETURN RETURN DEeviaTion OF VARIATION® 20 YEARs®
S&P 500 18.41 17.71 12.69 0.69 1.34
Ibbotson Small Cap 16.89 15.46 17.68 1.05 1.37
Wilshire 5000 17.77 17.02 13.04 0.73 1.38
Russell 1000 18.04 17.30 12.97 0.72 1.36
Russell 1000 Value 17.45 16.78 12.33 0.71 1.22
Russell 1000 Growth 18.93 17.82 16.04 0.85 1.49
Russell 2000 15.10 13.83 16.72 1.11 1.52
Russell 2000 Value 16.26 14.92 17.01 1.05 1.27
Russell 2000 Growth 14.25 12.50 20.05 1.41 1.77
Russell 3000 17.72 16.99 12.92 0.73 1.37
Russell 3000 Value 17.31 16.63 12.36 0.71 1.22
Russell 3000 Growth 18.44 17.33 15.98 0.87 1.52
IFC Emerg. Mkt. 12.43 8.79 28.87 2.32 0.76
MSCI EAFE 16.74 14.98 20.64 1.23 1.22
Toronto Stock Exch. 300 8.94 7.98 14.36 1.61 1.27
Financial Times All Shares 14.80 14.15 11.64 0.79 1.07
Frankfurt (FAZ) Index 14.31 11.93 23.48 1.64 0.98
Nikkei Index 7.66 5.44 20.98 2.74 1.00
Tokyo Stk. Exch. Index 9.34 6.83 22.80 2.44 0.85
M-S World Index 16.47 14.83 19.67 1.19 1.27
Brinson GSMI 14.63 14.26 9.23 0.63 1.00
LB Government Bond 9.96 9.71 7.35 0.74 0.23
LB Corporate Bond 10.96 10.53 9.92 0.91 0.35
LB Aggregate Bond 10.27 9.98 8.14 0.79 0.27
LB High-Yield Bond 13.10 12.47 12.18 0.93 0.43
ML World Gov’t Bond® 9.31 9.07 7.30 0.78 0.18
ML World Gov’t Bond except U.S. 10.72 10.10 11.91 1.11 0.27
Wilshire Real Estate 11.18 9.78 17.76 1.59 0.85
Goldman Commodities Index 9.23 7.22 20.07 2.17 0.07
Goldman Energy Commodities Sub-Index? 16.84 10.34 38.65 2.29 -0.24
Goldman Non-Energy Commodities Sub-Index 5.92 5.06 13.17 2.23 0.23
Goldman Ind. Metals Commodities Sub-Index 12.66 6.87 42.49 3.36 0.41
Goldman Metals Commodities Sub-Index -2.59 -3.68 14.20 -5.48 0.34
Goldman Agriculture Commodities Sub-Index 2.68 1.10 17.65 6.60 0.20
Goldman Livestock Commodities Sub-Index 10.71 9.05 19.04 1.78 0.22
Treasury-Bill (1 year) 8.14 8.07 3.78 0.46 0.05
Inflation 4.03 4.00 2.54 0.63 -0.02

“*Coefficient of Variation = Standard Deviation / Arithmetic Mean of Return

°The Beta is calculated using monthly rates of return for 20 years (240 observations) of the Brinson GSMI.
“Statistics for the ML World Government Bond indexes were based upon 1986—1999 data only.

dStatistics for the Goldman Energy Commodities Sub-Index were based upon 1983-1999 data only.

Source: Frank K. Reilly and David J. Wright, “An Analysis of Global Capital Market Risk-Adjusted Returns,” Mimeo (July 2001).
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Correlations between Asset Returns Exhibit 3.13 is a correlation matrix of selected
U.S. and world assets. The first column shows that U.S. equities have a reasonably high corre-
lation with Canadian and U.K. stocks (.769 and .641) but low correlation with emerging market
stocks and Japanese stocks (.347 and .306). Also, U.S. equities show almost zero correlation with
world government bonds except U.S. bonds (.005). Recall from our earlier discussion that you
can use this information to build a diversified portfolio by combining those assets with low pos-
itive or negative correlations.

Unlike financial securities, where the results of transactions are reported daily, art and antique
markets are fragmented and lack any formal transaction reporting system. This makes it difficult
to gather data. The best-known series that attempt to provide information about the changing
value of art and antiques were developed by Sotheby’s, a major art auction firm. These value
indexes cover 13 areas of art and antiques and a weighted aggregate series that is a combination
of the 13.

Reilly examined these series for the period from 1976 to 1991 and computed rates of return,
measures of risk, and the correlations among the various art and antique series.'® Exhibit 3.14
shows these data and compares them with returns for one-year Treasury bonds, the Lehman
Brothers Government/Corporate Bond Index, the Standard & Poor’s 500 Stock Index, and the
annual inflation rate.

Because the results vary so much, it is impossible to generalize about the performance of art
and antiques. As shown, the average annual compound rates of return (measured by the geomet-
ric means) ranged from a high of 16.8 percent (modern paintings) to a low of 9.99 percent
(English silver). Similarly, the standard deviations varied from 21.67 percent (Impressionist-
Postimpressionist paintings) to 8.74 percent (American furniture). The relative risk measures
(the coefficients of variation) varied from a high of 1.33 (Continental silver) to a low value of
0.71 (English furniture). The annual rankings likewise changed over time.

Although there was a wide range of mean returns and risk, the risk-return plot in the exhibit
indicates a fairly consistent relationship between risk and return during this 16-year period.
Comparing the art and antique results to the bond and stock indexes indicates that the stocks and
bonds experienced results in the middle of the art and antique series.

Analysis of the correlations among these assets using annual rates of return reveals several
important relationships. First, the correlations among alternative antique and art categories vary
substantially from above 0.90 to negative correlations. Second, the correlations between rates of
return on art/antiques and bonds are generally negative. Third, the correlations of art/antiques
with stocks are typically small positive values. Finally, the correlation of art and antiques with
the rate of inflation indicates that several of the categories were fairly good inflation hedges since
they were positively correlated with inflation and they were clearly superior inflation hedges
compared to long bonds and common stocks.!” This would suggest that a properly diversified
portfolio of art, antiques, stocks, and bonds should provide a fairly low-risk portfolio. The reader
should recall our earlier observation that most art and antiques are quite illiquid and the trans-
action costs are fairly high compared to financial assets.

!*Frank K. Reilly, “Risk and Return on Art and Antiques: The Sotheby’s Indexes,” Eastern Finance Association Meeting,
May 1987. The results reported are a summary of the study results and have been updated through September 1991.
"These results for stocks are consistent with several prior studies that likewise found a negative relationship between
inflation and returns on stocks, which indicates that common stocks have been poor inflation hedges. See Eugene F.
Fama, “Stock Returns, Real Activity, Inflation and Money,” American Economic Review 71, no. 2 (June 1991): 545-565;
and Jeffrey Jaffe and Gershon Mandelker, “The ‘Fisher Effect’ for Risky Assets: An Empirical Investigation,” Journal of
Finance 31, no. 2 (June 1976): 447-458.
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BETIEERED> CORRELATIONS AMONG GLOBAL CAPITAL MARKET ASSETS: 1980-1999 (MONTHLY)

WiLSHIRE IFC EMERGING MSCI M-S WorLD Brinson
INDEX S&P 500 5000 MARKET STOCK EAFE Stock GSMI
S&P 500 1.000 0.989 0.347 0.497 0.555 0.911
Ibbotson Small Cap 0.775 0.844 0.352 0.413 0.459 0.763
Wilshire 5000 0.989 1.000 0.361 0.499 0.560 0.919
Russell 1000 0.997 0.996 0.350 0.494 0.553 0.916
Russell 1000 Value 0.960 0.954 0.366 0.480 0.538 0.881
Russell 1000 Growth 0.972 0.975 0.315 0.476 0.533 0.894
Russell 2000 0.838 0.901 0.356 0.443 0.496 0.822
Russell 2000 Value 0.814 0.866 0.352 0.430 0.480 0.797
Russell 2000 Growth 0.824 0.891 0.344 0.433 0.488 0.808
Russell 3000 0.993 0.999 0.354 0.495 0.555 0.918
Russell 3000 Value 0.958 0.958 0.370 0.482 0.541 0.885
Russell 3000 Growth 0.969 0.979 0.322 0.479 0.536 0.897
IFC Emerg. Mkt. 0.347 0.361 1.000 0.348 0.354 0.359
MSCI EAFE 0.497 0.499 0.348 1.000 0.986 0.719
Toronto Stock Exch. 300 0.769 0.800 0.383 0.529 0.591 0.784
Financial Times All Shares 0.641 0.654 0.419 0.549 0.563 0.662
Frankfurt (FAZ) Index 0.518 0.513 0.399 0.461 0.475 0.521
Nikkei Index 0.389 0.387 0.356 0.727 0.716 0.507
Tokyo Stk. Exch. Index 0.306 0.305 0.313 0.692 0.677 0.428
M-S World Index 0.555 0.560 0.354 0.986 1.000 0.760
Brinson GSMI 0.911 0.919 0.359 0.719 0.760 1.000
LB Government Bond 0.278 0.250 -0.127 0.184 0.187 0.393
LB Corporate Bond 0.338 0.320 -0.064 0.205 0.216 0.448
LB Aggregate Bond 0.301 0.278 —0.091 0.196 0.201 0.419
LB High-Yield Bond 0.462 0.482 0.142 0.337 0.352 0.547
ML World Gov’t Bond* 0.055 0.027 -0.229 0.433 0.430 0.281
ML World Gov’t Bond except U.S. 0.005 -0.006 -0.127 0.507 0.502 0.259
Wilshire Real Estate 0.640 0.688 0.281 0.388 0.432 0.672
Goldman Commodities Index 0.044 0.052 0.026 0.084 0.103 0.048
Goldman Energy Commodities Sub-Index® —-0.059 —-0.065 —0.006 -0.011 0.003 -0.074
Goldman Non-Energy Commodities Sub-Index 0.193 0.210 0.099 0.238 0.248 0.216
Goldman Ind. Metals Commodities Sub-Index 0.123 0.145 -0.063 0.142 0.155 0.169
Goldman Metals Commodities Sub-Index 0.110 0.134 0.037 0.203 0.242 0.179
Goldman Agriculture Commodities Sub-Index 0.130 0.154 0.067 0.129 0.142 0.132
Goldman Livestock Commodities Sub-Index 0.123 0.122 0.057 0.160 0.160 0.145
Treasury-Bill (1 year) 0.116 0.101 -0.080 0.114 0.106 0.244
Inflation -0.159 -0.164 —0.005 -0.192 -0.199 -0.212

“Statistics for the ML World Government Bond indexes were based upon 1986—-1999 data only.
bStatistics for the Goldman Energy Commodities Sub-Index were based upon 1983-1999 data only.

Source: Frank K. Reilly and David J. Wright, “An Analysis of Global Capital Market Risk-Adjusted Returns,” Mimeo (July 2001).



96 CHAPTER 3 SELECTING INVESTMENTS IN A GLOBAL MARKET

Real Estate

GEOMETRIC MEAN RATES OF RETURN AND STANDARD DEVIATION FOR SOTHEBY’S
INDEXES, S&P 500, BOND MARKET SERIES, ONE-YEAR BONDS, AND INFLATION:
1976-1991

Geometric Mean
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Standard Deviation

Source: Adapted from Frank K. Reilly, “Risk and Return on Art and Antiques: The Sotheby’s Indexes,” Eastern
Finance Association Meeting, May 1987. (Updated through September 1991.)

Somewhat similar to art and antiques, returns on real estate are difficult to derive because of the
limited number of transactions and the lack of a national source of data for the transactions that
allows one to accurately compute rates of return. In the study by Goetzmann and Ibbotson, the
authors gathered data on commercial real estate through REITs and Commingled Real Estate
Funds (CREFs) and estimated returns on residential real estate from a series created by Case and
Shiller.'® The summary of the real estate returns compared to various stock, bond, and an infla-
tion series is contained in Exhibit 3.15. As shown, the two commercial real estate series reflected
strikingly different results. The CREFs had lower returns and low volatility, while the REIT
index had higher returns and risk. Notably, the REIT returns were higher than those of common
stocks, but the risk measure for real estate was lower (there was a small difference in the time
period). The residential real estate series reflected lower returns and low risk. The longer-term
results indicate that all the real estate series experienced lower returns than common stock, but
they also had much lower risk.

The correlations in Exhibit 3.16 among annual returns for the various asset groups indicate a
relatively low positive correlation between commercial real estate and stocks. In contrast, there
was negative correlation between stocks and residential and farm real estate. This negative rela-

William N. Goetzmann and Roger G. Ibbotson, “The Performance of Real Estate as an Asset Class,” Journal of Applied
Corporate Finance 3, no 1 (Spring 1990): 65-76; Carl Case and Robert Shiller, “Price of Single Family Homes Since
1970; New Indexes for Four Cities,” National Bureau of Economic Research, Inc., Working Paper No. 2393 (1987).
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SUMMARY STATISTICS OF COMMERCIAL AND RESIDENTIAL REAL ESTATE SERIES
COMPARED TO STOCKS, BONDS, T-BILLS, AND INFLATION

SERIES

Darte

Annual Returns 1969-1987

CREF (Comm.) 1969-87
REIT (Comm.) 1972-87
C&S (Res.) 1970-86
S&P (Stocks) 1969-87
LTG (Bonds) 1969-87
TBILL (Bills) 1969-87
CPI (Infl.) 1969-87
Annual Returns over the Long Term
1&S (Comm.) 1960-87
CPIHOME (Res.) 1947-86
USDA (Farm) 1947-87
S&P (Stocks) 1947-87
LTG (Bonds) 1947-87
TBILL (Bills) 1947-87
CPI (Infl.) 1947-87

GeoMmETRIC MEAN

10.8%

14.2
8.5
9.2
1.1
7.6
6.4

8.9%
8.1
9.6
114
4.2
4.9
4.5

ARITHM. MEAN

10.9%

15.7
8.6

10.5
8.4
7.6
6.4

9.1%
8.2
9.9
12.6
4.6
4.7
4.6

STANDARD DEVIATION

2.6%
15.4
3.0
18.2
132
1.4
1.8

5.0%
52
8.2
16.3
9.8
33
39
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Source: William N. Goetzmann and Roger G. Ibbotson, “The Performance of Real Estate as an Asset Class,” Journal
of Applied Corporate Finance 3, no. 1 (Spring 1990): 65-76. Reprinted with permission.

CORRELATIONS OF ANNUAL REAL ESTATE RETURNS WITH THE RETURNS ON OTHER

ASSET CLASSES

0.79 1

0.52 0.12 1

0.26 0.16 0.82 1

0.06 -0.06 0.51 0.49 1

0.16 0.25 -0.13 -0.20 -0.10 1
-0.04 0.01 -0.22 -0.54 -0.44 0.11 1

0.53 0.42 0.13 -0.56 -0.32 -0.07 0.48 1

0.70 0.35 0.77 0.56 0.49 -0.02 -0.17 0.26 1
1&S CREF CPI C&S Farm S&P 20-Yr. 1-Yr. Infl.

Home Gvt. Gvt.

Note: Correlation coefficient for each pair of asset classes uses the maximum number of observations, that is, the minimum length of the two series in

the pair.

Source: William N. Goetzmann and Roger G. Ibbotson, “The Performance of Real Estate as an Asset Class,” Journal of Applied Corporate Finance 3,
no. 1 (Spring 1990): 65-76. Reprinted with permission.
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tionship with real estate was also true for 20-year government bonds. Several studies that con-
sidered international commercial real estate and REITs indicated the returns were correlated
with stock prices but also provided significant diversification."

These results imply that returns on real estate are equal to or slightly lower than returns on
common stocks, but real estate possesses favorable risk results. Specifically, real estate had much
lower standard deviations as unique assets and either low positive or negative correlations with

other asset classes in a portfolio context.

The Internet

As this chapter describes, the variety of financial
products is huge and potentially confusing to the
novice (not to mention the experienced profes-
sional). Two good rules of investing are (1) stick
to your risk tolerance; unfortunately, some people
will try to sell instruments that may not be appro-
priate for the typical individual investor, even
when taken in the context of their overall portfo-
lio, and (2) don't invest in something if you don't
understand it. Web sites mentioned in Chapters 1
and 2 provide useful information on a variety of
investments. Below we list a few others that may
be of interest.

http://www.site-by-site.com This site fea-
tures global financial news including market infor-
mation and economic reports for a variety of
countries with developed, developing, and emerg-
ing markets. Some company research is available
on this site as is information on derivatives mar-
kets worldwide.

http://www.global-investor.com This site
contains information on ADRs, global financial
information, and allows users to follow the perfor-
mance of the world's major markets. It provides a

Investments Online

number of links to global, regional, and country
markets.

http://www.nfsn.com The home page of
the National Financial Services Network offers
information on personal and commercial financial
products and services, in addition to news, inter-
est rate updates, and stock price quotes.

http://www.emgmkts.com The Emerging
Markets Companion home page contains informa-
tion on emerging markets in Asia, Latin America,
Africa, and Eastern Europe. Available information
and links includes news, prices, market informa-
tion, and research.

http://www.law.duke.edu/globalmark
Duke University's Global Capital Markets Center
includes information and studies on a variety of
financial market topics, most written from a legal
perspective.

http://sothebys.ebay.com Home page of
Sotheby's Inc,, the auction house. This site con-
tains auction updates and information on col-
lectibles, Internet resources, and featured upcom-
ing sales.

Summary

* Investors who want the broadest range of choices in investments must consider foreign stocks and
bonds in addition to domestic financial assets. Many foreign securities offer investors higher risk-
adjusted returns than do domestic securities. In addition, the low positive or negative correlations
between foreign and U.S. securities make them ideal for building a diversified portfolio.

* Exhibit 3.17 summarizes the risk and return characteristics of the investment alternatives described in
this chapter. Some of the differences are due to unique factors that we discussed. Foreign bonds are

9P, A. Eichholtz, “Does International Diversification Work Better for Real Estate than for Stocks and Bonds?” Finan-
cial Analysts Journal 52, no. 1 (January—February 1996): 56-62; S. R. Mull and L. A. Socnen, “U.S. REITs as an Asset
Class in International Investment Portfolios,” Financial Analysts Journal 53, no. 2 (March—April 1997): 55-61; and
D. C. Quan and S. Titman, “Commercial Real Estate Prices and Stock Market Returns: An International Analysis,”
Financial Analysts Journal 53, no. 3 (May—June 1997): 21-34.
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SUMMARY

ALTERNATIVE INVESTMENT RISK AND RETURN CHARACTERISTICS

Rate of Return

Futures

Art and Antiques

Coins and Stamps Warrants and Options

Commercial Real Estate
Foreign Common Stock

Real Estate (Personal Home)

U.S. Common Stocks
Foreign Corporate Bonds

U.S. Corporate Bonds
Foreign Government Bonds

U.S. Government Bonds
T-Bills

Risk

considered riskier than domestic bonds because of the unavoidable uncertainty due to exchange rate

risk and country risk. The same is true for foreign and domestic common stocks. Such investments as

art, antiques, coins, and stamps require heavy liquidity risk premiums. You should divide consideration
of real estate investments between your personal home, on which you do not expect as high a return
because of nonmonetary factors, and commercial real estate, which requires a much higher rate of
return due to cash flow uncertainty and illiquidity.

Studies on the historical rates of return for investment alternatives (including bonds, commodities, real

estate, foreign securities, and art and antiques) point toward two generalizations.*

1. A positive relationship typically holds between the rate of return earned on an asset and the variabil-
ity of its historical rate of return. This is expected in a world of risk-averse investors who require
higher rates of return to compensate for more uncertainty.

2. The correlation among rates of return for selected alternative investments is typically quite low,
especially for U.S. and foreign stocks and bonds and between these financial assets and real assets,
as represented by art, antiques, and real estate. This confirms the advantage of diversification among
investments from around the world.

In addition to describing many direct investments, such as stocks and bonds, we also discussed invest-

ment companies that allow investors to buy investments indirectly. These can be important to investors

who want to take advantage of professional management but also want instant diversification with a

limited amount of funds. With $10,000, you may not be able to buy many individual stocks or bonds,

but you could acquire shares in a mutual fund, which would give you a share of a diversified portfolio
that might contain 100 to 150 different U.S. and international stocks or bonds.

Now that we know the range of domestic and foreign investment alternatives, our next task is to learn

about the markets in which they are bought and sold. That is the objective of the next chapter.

2An excellent discussion of global investing and extensive analysis of returns and risks for alternative asset classes is
Roger G. Ibbotson and Gary P. Brimson, Global Investing (New York: McGraw-Hill, 1993).
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Questions

1.

12.
13.

14.

15.

17.

What are the advantages of investing in the common stock rather than the corporate bonds of a com-
pany? Compare the certainty of returns for a bond with those for a common stock. Draw a line graph
to demonstrate the pattern of returns you would envision for each of these assets over time.

. Discuss three factors that cause U.S. investors to consider including global securities in their portfolios.
. Discuss why international diversification reduces portfolio risk. Specifically, why would you expect

low correlation in the rates of return for domestic and foreign securities?

. Discuss why you would expect a difference in the correlation of returns between securities from the

United States and from alternative countries (for example, Japan, Canada, South Africa).

. Discuss whether you would expect any change in the correlations between U.S. stocks and the stocks

for different countries. For example, discuss whether you would expect the correlation between U.S.
and Japanese stock returns to change over time.

. When you invest in Japanese or German bonds, what major additional risks must you consider

besides yield changes within the country?

. Some investors believe that international investing introduces additional risks. Discuss these risks

and how they can affect your return. Give an example.

. What alternatives to direct investment in foreign stocks are available to investors?
. You are a wealthy individual in a high tax bracket. Why might you consider investing in a municipal bond

rather than a straight corporate bond, even though the promised yield on the municipal bond is lower?

. You can acquire convertible bonds from a rapidly growing company or from a utility. Speculate on

which convertible bond would have the lower yield and discuss the reason for this difference.

. Compare the liquidity of an investment in raw land with that of an investment in common stock. Be

specific as to why and how they differ. (Hint: Begin by defining liquidity.)

What are stock warrants and call options? How do they differ?

Discuss why financial analysts consider antiques and art to be illiquid investments. Why do they con-
sider coins and stamps to be more liquid than antiques and art? What must an investor typically do to
sell a collection of art and antiques? Briefly contrast this procedure to the sale of a portfolio of stocks
listed on the New York Stock Exchange.

You have a fairly large portfolio of U.S. stocks and bonds. You meet a financial planner at a social
gathering who suggests that you diversify your portfolio by investing in emerging market stocks.
Discuss whether the correlation results in Exhibit 3.13 support this suggestion.

You are an avid collector/investor of American paintings. Based on the information in Exhibit 3.14,
describe your risk-return results during the period from 1976 to 1991 compared to U.S. common
stocks.

. CFA Examination Level 1

Chris Smith of XYZ Pension Plan has historically invested in the stocks of only U.S.-domiciled com-

panies. Recently, he has decided to add international exposure to the plan portfolio.

a. Identify and briefly discuss three potential problems that Smith may confront in selecting interna-
tional stocks that he did not face in choosing U.S. stocks.

CFA Examination Level 111

TMP has been experiencing increasing demand from its institutional clients for information and

assistance related to international investment management. Recognizing that this is an area of grow-

ing importance, the firm has hired an experienced analyst/portfolio manager specializing in interna-

tional equities and market strategy. His first assignment is to represent TMP before a client com-

pany’s investment committee to discuss the possibility of changing their present “U.S. securities-

only” investment approach to one including international investments. He is told that the committee

wants a presentation that fully and objectively examines the basic, substantive considerations on

which the committee should focus its attention, including both theory and evidence. The company’s

pension plan has no legal or other barriers to adoption of an international approach; no non-U.S. pen-

sion liabilities currently exist.

a. Identify and briefly discuss three reasons for adding international securities to the pension portfo-
lio and three problems associated with such an approach.

b. Assume that the committee has adopted a policy to include international securities in its pension
portfolio. Identify and briefly discuss three additional policy-level investment decisions the com-
mittee must make before management selection and actual implementation can begin.
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1. Calculate the current horizon (maturity) premium on U.S. government securities based on data in The
Wall Street Journal. The long-term security should have a maturity of at least 20 years.

2. Using a source of international statistics, compare the percentage change in the following economic
data for Japan, Germany, Canada, and the United States for a recent year. What were the differences,
and which country or countries differed most from the United States?

a. Aggregate output (GDP)
b. Inflation
c. Money supply growth

3. Using a recent edition of Barron’s, examine the weekly percentage change in the stock price indexes
for Japan, Germany, Italy, and the United States. For each of three weeks, which foreign series
moved most closely with the U.S. series? Which series diverged most from the U.S. series? Discuss
these results as they relate to international diversification.

4. Using published sources (for example, The Wall Street Journal, Barron’s, Federal Reserve Bulletin),
look up the exchange rate for U.S. dollars with Japanese yen for each of the past 10 years (you can use
an average for the year or a specific time period each year). Based on these exchange rates, compute
and discuss the yearly exchange rate effect on an investment in Japanese stocks by a U.S. investor. Dis-
cuss the impact of this exchange rate effect on the risk of Japanese stocks for a U.S. investor.

5. CFA Examination Level I (Adapted)

The following information is available concerning the historical risk and return relationships in the
U.S. capital markets:

U.S. CapitaL MARKETS TotAL ANNUAL RETURNS, 1960—-1984

Standard Deviation

Investment Category Arithmetic Mean Geometric Mean of Return®
Common stocks 10.28% 8.81% 16.9%
Treasury bills 6.54 6.49 32
Long-term government bonds 6.10 591 6.4
Long-term corporate bonds 5.75 5.35 9.6
Real estate 9.49 9.44 35

“Based on arithmetic mean.

Source: Adapted from R. G. Ibbotson, Laurence B. Siegel, and Kathryn S. Love, “World Wealth: Market Values and
Returns,” Journal of Portfolio Management 12, no. 1 (Fall 1985): 4-23. Copyright Journal of Portfolio Management,
a publication of Institutional Investor, Inc. Used with permission.

a. Explain why the geometric and arithmetic mean returns are not equal and whether one or the other
may be more useful for investment decision making. [5 minutes]
b. For the time period indicated, rank these investments on a risk-adjusted basis from most to least
desirable. Explain your rationale. [6 minutes]
c. Assume the returns in these series are normally distributed.
(1) Calculate the range of returns that an investor would have expected to achieve 95 percent of
the time from holding common stocks. [4 minutes]
(2) Suppose an investor holds real estate for this time period. Determine the probability of at least
breaking even on this investment. [5 minutes]
d. Assume you are holding a portfolio composed entirely of real estate. Discuss the justification, if
any, for adopting a mixed asset portfolio by adding long-term government bonds. [5 minutes]
6. You are given the following long-run annual rates of return for alternative investment instruments:

U.S. Government T-bills 4.50%
Large-cap common stock 12.50
Long-term corporate bonds 5.80
Long-term government bonds 5.10

Small-capitalization common stock 14.60
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a. On the basis of these returns, compute the following:
(1) The common stock risk premium
(2) The small-firm stock risk premium
(3) The horizon (maturity) premium
(4) The default premium
b. The annual rate of inflation during this period was 4 percent. Compute the real rate of return on
these investment alternatives.
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Covariance and Correlation

Because most students have been exposed to the concepts of covariance and correlation, the following
discussion is set forth in intuitive terms with examples to help the reader recall the concepts.”!
Covariance is an absolute measure of the extent to which two sets of numbers move together over
time, that is, how often they move up or down together. In this regard, move together means they are gen-
erally above their means or below their means at the same time. Covariance between i and j is defined as

n
If we define (i — i) as i and (j — ) as J/, then
Z-/-/
cov, ==/
n

2'A more detailed, rigorous treatment of the subject can be found in any standard statistics text, including S. Christian
Albright, Statistics for Business and Economics (New York: Macmillan, 1987), 63-67.
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CALCULATION OF COVARIANCE

= = ’

OBSERVATION i j i=T 117 11
1 3 8 -4 -4 16
2 6 10 -1 -2 2
3 8 14 +1 +2 2
4 5 12 -2 0 0
5 9 13 +2 +1 2
6 11 15 +4 +3 12
)Y 42 72 o o 34
Mean 7 12

Cov; = % =+45.67

Obviously, if both numbers are consistently above or below their individual means at the same time, their
products will be positive, and the average will be a large positive value. In contrast, if the i value is below
its mean when the j value is above its mean or vice versa, their products will be large negative values,
giving negative covariance.

Exhibit 3A.1 should make this clear. In this example, the two series generally moved together, so they
showed positive covariance. As noted, this is an absolute measure of their relationship and, therefore, can
range from +eo to —oo. Note that the covariance of a variable with itself is its variance.

To obtain a relative measure of a given relationship, we use the correlation coefficient (r;), which is a
measure of the relationship:

cov,

T

G,0;
You will recall from your introductory statistics course that

IZ(i-i)?
g, = 20D
VN
If the two series move completely together, then the covariance would equal 6;0; and
Cov,
G0,

i

1.0

The correlation coefficient would equal unity in this case, and we would say the two series are perfectly
correlated. Because we know that

(60)Y

i

G,0;

we also know that COV; = r;6;6;. This relationship may be useful when computing the standard devia-
tion of a portfolio, because in many instances the relationship between two securities is stated in terms of
the correlation coefficient rather than the covariance.

Continuing the example given in Exhibit 3A.1, the standard deviations are computed in Exhibit 3A.2,
as is the correlation between i and j. As shown, the two standard deviations are rather large and similar
but not exactly the same. Finally, when the positive covariance is normalized by the product of the two
standard deviations, the results indicate a correlation coefficient of 0.898, which is obviously quite large
and close to 1.00. Apparently, these two series are highly related.
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BETIELETYD> CALCULATION OF CORRELATION COEFFICIENT

OBSERVATION =7 @ -1)? T G =-7)?
1 -4 16 —4 16
2 -1 1 -2 4
3 +1 1 +2 4
4 -2 4 0 0
5 +2 4 +1 1
6 +4 16 +3 9
42 34
O'f=42/6=7.00 G?=34/6:5.67
6, =7.00 =2.65 6, =+/5.67 =238
r;=COV,;/ 6,0, = __ 567 _567_ 0.898

T (2.65)(2.38)  6.31

Problems | Asanew analyst, you have calculated the following annual rates of return for both Lauren Corpora-
tion and Kayleigh Industries.

Year Lauren’s Rate of Return Kayleigh’s Rate of Return
1996 5 5
1997 12 15
1998 -11 5
1999 10 7
2000 12 -10

Your manager suggests that because these companies produce similar products, you should continue
your analysis by computing their covariance. Show all calculations.

2. You decide to go an extra step by calculating the coefficient of correlation using the data provided in
Problem 1. Prepare a table showing your calculations and explain how to interpret the results. Would
the combination of Lauren and Kayleigh be good for diversification?



Chapter 4 Organization and

Functioning of
Securities Markets*

After you read this chapter, you should be able to answer the following questions:

What is the purpose and function of a market?

What are the characteristics that determine the quality of a market?

What is the difference between a primary and secondary capital market and how do these
markets support each other?

What are the national exchanges and how are the major securities markets around the world
becoming linked (what is meant by “passing the book™)?

What are regional stock exchanges and over-the-counter (OTC) markets?

What are the alternative market-making arrangements available on the exchanges and the
OTC market?

What are the major types of orders available to investors and market makers?

What are the major functions of the specialist on the NYSE and how does the specialist
differ from the central market maker on other exchanges?

What are the significant changes in markets around the world during the past 15 years?
What are the major changes in world capital markets expected over the next decade?

YY YY YY Y VYYVYvY

The stock market, the Dow Jones Industrials, and the bond market are part of our everyday
experience. Each evening on the television news broadcasts, we find out how stocks and bonds
fared; each morning we read in our daily newspapers about expectations for a market rally or
decline. Yet most people have an imperfect understanding of how domestic and world capital
markets actually function. To be a successful investor in a global environment, you must know
what financial markets are available around the world and how they operate.

In Chapter 1, we considered why individuals invest and what determines their required rate
of return on investments. In Chapter 2, we discussed the life cycle for investors and the alterna-
tive asset allocation decisions by investors during different phases. In Chapter 3, we learned
about the numerous alternative investments available and why we should diversify with securi-
ties from around the world. This chapter takes a broad view of securities markets and provides a
detailed discussion of how major stock markets function. We conclude with a consideration of
how global securities markets are changing.

We begin with a discussion of securities markets and the characteristics of a good market.
Two components of the capital markets are described: primary and secondary. Our main empha-
sis in this chapter is on the secondary stock market. We consider the national stock exchanges
around the world and how these markets, separated by geography and by time zones, are becom-
ing linked into a 24-hour market. We also consider regional stock markets and the over-the-
counter markets and provide a detailed analysis of how alternative exchange markets operate.

*The authors acknowledge helpful comments on this chapter from Robert Battalio and Paul Schultz of the University of
Notre Dame.
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Characteristics of
a Good Market

The final section considers numerous historical changes in financial markets, additional current
changes, and significant future changes expected. These numerous changes in our securities mar-
kets will have a profound effect on what investments are available to you from around the world
and how you buy and sell them.

This section provides the necessary background for understanding different securities markets
around the world and the changes that are occurring. The first part considers the general concept
of a market and its function. The second part describes the characteristics that determine the
quality of a particular market. The third part of the section describes primary and secondary cap-
ital markets and how they interact and depend on one another.

A market is the means through which buyers and sellers are brought together to aid in the
transfer of goods and/or services. Several aspects of this general definition seem worthy of
emphasis. First, a market need not have a physical location. It is only necessary that the buyers
and sellers can communicate regarding the relevant aspects of the transaction.

Second, the market does not necessarily own the goods or services involved. For a good mar-
ket, ownership is not involved; the important criterion is the smooth, cheap transfer of goods and
services. In most financial markets, those who establish and administer the market do not own
the assets but simply provide a physical location or an electronic system that allows potential
buyers and sellers to interact. They help the market function by providing information and facil-
ities to aid in the transfer of ownership.

Finally, a market can deal in any variety of goods and services. For any commodity or service
with a diverse clientele, a market should evolve to aid in the transfer of that commodity or ser-
vice. Both buyers and sellers will benefit from the existence of a smooth functioning market.

Throughout this book, we will discuss markets for different investments, such as stocks, bonds,
options, and futures, in the United States and throughout the world. We will refer to these mar-
kets using various terms of quality, such as strong, active, liquid, or illiquid. There are many
financial markets, but they are not all equal—some are active and liquid; others are relatively
illiquid and inefficient in their operations. To appreciate these discussions, you should be aware
of the following characteristics that investors look for when evaluating the quality of a market.

One enters a market to buy or sell a good or service quickly at a price justified by the pre-
vailing supply and demand. To determine the appropriate price, participants must have timely
and accurate information on the volume and prices of past transactions and on all currently
outstanding bids and offers. Therefore, one attribute of a good market is timely and accurate
information.

Another prime requirement is liquidity, the ability to buy or sell an asset quickly and at a
known price—that is, a price not substantially different from the prices for prior transactions,
assuming no new information is available. An asset’s likelihood of being sold quickly, sometimes
referred to as its marketability, is a necessary, but not a sufficient, condition for liquidity. The
expected price should also be fairly certain, based on the recent history of transaction prices and
current bid-ask quotes.!

'For a more formal discussion of liquidity, see Puneet Handa and Robert A. Schwartz, “How Best to Supply Liquidity to
a Securities Market,” Journal of Portfolio Management 22, no. 2 (Winter 1996): 44-51. For a recent set of articles that
consider liquidity and all components of trade execution, see Best Execution and Portfolio Performance (Charlottesville,
Va.: Association for Investment Management and Research, 2000).



Decimal Pricing

WHAT Is A MArRker? 107

A component of liquidity is price continuity, which means that prices do not change much
from one transaction to the next unless substantial new information becomes available. Suppose
no new information is forthcoming and the last transaction was at a price of $20; if the next trade
were at $20.05, the market would be considered reasonably continuous.> A continuous market
without large price changes between trades is a characteristic of a liquid market.

A market with price continuity requires depth, which means that numerous potential buyers
and sellers must be willing to trade at prices above and below the current market price. These
buyers and sellers enter the market in response to changes in supply and demand or both and
thereby prevent drastic price changes. In summary, liquidity requires marketability and price
continuity, which, in turn, requires depth.

Another factor contributing to a good market is the transaction cost. Lower costs (as a per-
cent of the value of the trade) make for a more efficient market. An individual comparing the cost
of a transaction between markets would choose a market that charges 2 percent of the value of
the trade compared with one that charges 5 percent. Most microeconomic textbooks define an
efficient market as one in which the cost of the transaction is minimal. This attribute is referred
to as internal efficiency.

Finally, a buyer or seller wants the prevailing market price to adequately reflect all the infor-
mation available regarding supply and demand factors in the market. If such conditions change
as a result of new information, the price should change accordingly. Therefore, participants want
prices to adjust quickly to new information regarding supply or demand, which means that prices
reflect all available information about the asset. This attribute is referred to as external effi-
ciency or informational efficiency. This attribute is discussed extensively in Chapter 6.

In summary, a good market for goods and services has the following characteristics:

1. Timely and accurate information is available on the price and volume of past transactions
and the prevailing bid and ask prices.

2. It is liquid, meaning an asset can be bought or sold quickly at a price close to the prices
for previous transactions (has price continuity), assuming no new information has been
received. In turn, price continuity requires depth.

3. Transactions entail low costs, including the cost of reaching the market, the actual broker-
age costs, and the cost of transferring the asset.

4. Prices rapidly adjust to new information; thus, the prevailing price is fair because it
reflects all available information regarding the asset.

Common stocks in the United States have always been quoted in fractions prior to the change in
late 2000. Specifically, prior to 1997, they were quoted in eighths (e.g., 1/8,2/8, . . . 7/8), with
each eighth equal to $0.125. This was modified in 1997 when the fractions for most stocks went
to sixteenths (e.g., 1/16, 2/16, . . . 15/16) equal to $0.0625. The Securities and Exchange
Commission (SEC) has been pushing for a change to decimal pricing for a number of years and
eventually set a deadline for the early part of 2001. The NYSE started the transition with seven
stocks as of August 28, 2000, included an additional 52 stocks on September 25, and added 94
securities effective December 4, 2000. The final deadline for all stocks on the NYSE and the
AMEX to go “decimal” was April 9, 2001. The Nasdaq market deferred the change until late
April 2001.

2You should be aware that common stocks are currently sold in decimals (dollars and cents), which is a significant change
from the pre-2000 period when they were priced in eighths and sixteenths. This change to decimals is discussed at the
end of this subsection.



108 CHAPTER 4 ORGANIZATION AND FUNCTIONING OF SECURITIES MARKETS

Organization of
the Securities
Market

Government Bond

Issues

Municipal Bond
Issues

The espoused reasons for the change to decimal pricing were threefold. The first reason was
the ease with which investors could understand the prices and compare them. Second, decimal
pricing was expected to save investors money since it would almost certainly reduce the size of
the bid-ask spread from a minimum of 6.25 cents when prices are quoted in 16ths to possibly
1 cent when prices are in decimals. Of course, this is also why many brokers and investment
firms were against the change since the bid-ask spread is the price of liquidity for the investor
and the compensation to the dealer. Third, this change is also expected to make the U.S. markets
more competitive on a global basis since other countries already price on a comparable basis and,
as noted, this would cause our transaction costs to be lower.

Before discussing the specific operation of the securities market, you need to understand its over-
all organization. The principal distinction is between primary markets, where new securities
are sold, and secondary markets, where outstanding securities are bought and sold. Each of
these markets is further divided based on the economic unit that issued the security. The follow-
ing discussion considers each of these major segments of the securities market with an empha-
sis on the individuals involved and the functions they perform.

The primary market is where new issues of bonds, preferred stock, or common stock are sold by
government units, municipalities, or companies to acquire new capital.?

All U.S. government bond issues are subdivided into three segments based on their original
maturities. Treasury bills are negotiable, non-interest-bearing securities with original maturities
of one year or less. Treasury notes have original maturities of 2 to 10 years. Finally, Treasury
bonds have original maturities of more than 10 years.

To sell bills, notes, and bonds, the Treasury relies on Federal Reserve System auctions. (The
bidding process and pricing are discussed in detail in Chapter 18.)

New municipal bond issues are sold by one of three methods: competitive bid, negotiation, or
private placement. Competitive bid sales typically involve sealed bids. The bond issue is sold
to the bidding syndicate of underwriters that submits the bid with the lowest interest cost in
accordance with the stipulations set forth by the issuer. Negotiated sales involve contractual
arrangements between underwriters and issuers wherein the underwriter helps the issuer prepare
the bond issue and set the price and has the exclusive right to sell the issue. Private placements
involve the sale of a bond issue by the issuer directly to an investor or a small group of investors
(usually institutions).

Note that two of the three methods require an underwriting function. Specifically, in a com-
petitive bid or a negotiated transaction, the investment banker typically underwrites the issue,
which means the investment firm purchases the entire issue at a specified price, relieving the
issuer from the risk and responsibility of selling and distributing the bonds. Subsequently, the
underwriter sells the issue to the investing public. For municipal bonds, this underwriting func-
tion is performed by both investment banking firms and commercial banks.

3 For an excellent set of studies related to the primary market, see Michael C. Jensen and Clifford W. Smith, Jr., eds.,
“Symposium on Investment Banking and the Capital Acquisition Process,” Journal of Financial Economics 15, no. 1/2
(January—February 1986).
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The underwriting function can involve three services: origination, risk bearing, and distribu-
tion. Origination involves the design of the bond issue and initial planning. To fulfill the risk-
bearing function, the underwriter acquires the total issue at a price dictated by the competitive
bid or through negotiation and accepts the responsibility and risk of reselling it for more than the
purchase price. Distribution means selling it to investors, typically with the help of a selling syn-
dicate that includes other investment banking firms and/or commercial banks.

In a negotiated bid, the underwriter will carry out all three services. In a competitive bid, the
issuer specifies the amount, maturities, coupons, and call features of the issue and the compet-
ing syndicates submit a bid for the entire issue that reflects the yields they estimate for the bonds.
The issuer may have received advice from an investment firm on the desirable characteristics for
a forthcoming issue, but this advice would have been on a fee basis and would not necessarily
involve the ultimate underwriter who is responsible for risk bearing and distribution. Finally, a
private placement involves no risk bearing, but an investment banker could assist in locating
potential buyers and negotiating the characteristics of the issue.

Corporate bond issues are almost always sold through a negotiated arrangement with an invest-
ment banking firm that maintains a relationship with the issuing firm. In a global capital market
that involves an explosion of new instruments, the origination function, which involves the
design of the security in terms of characteristics and currency, is becoming more important
because the corporate chief financial officer (CFO) will probably not be completely familiar with
the availability and issuing requirements of many new instruments and the alternative capital
markets around the world. Investment banking firms compete for underwriting business by cre-
ating new instruments that appeal to existing investors and by advising issuers regarding desir-
able countries and currencies. As a result, the expertise of the investment banker can help reduce
the issuer’s cost of new capital.

Once a stock or bond issue is specified, the underwriter will put together an underwriting syn-
dicate of other major underwriters and a selling group of smaller firms for its distribution as
shown in Exhibit 4.1.

THE UNDERWRITING ORGANIZATION STRUCTURE

Issuing Firm

Lead Underwriter

Investment Investment Investment Investment Underwriting
Banker A Banker B Banker C Banker D Group
Investment  Investment  Investment Investment Investment Investment  Investment Selling
Firm A Firm B Firm C Firm D Firm E Firm F Firm G Group
Investors
Institutions Individuals
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In addition to the ability to issue fixed-income securities to get new capital, corporations can also
issue equity securities—generally common stock. For corporations, new stock issues are typi-
cally divided into two groups: (1) seasoned equity issues and (2) initial public offerings (IPOs).

Seasoned equity issues are new shares offered by firms that already have stock outstanding.
An example would be General Electric, which is a large, well-regarded firm that has had public
stock trading on the NYSE for over 50 years. If General Electric decided that it needed new cap-
ital, it could sell additional shares of its common stock to the public at a price very close to the
current price of the firm’s stock.

Initial public offerings (IPOs) involve a firm selling its common stock to the public for the
first time. At the time of an IPO offering, there is no existing public market for the stock, that is,
the company has been closely held. An example would be an IPO by Polo Ralph Lauren in 1997,
at $26 per share. The company is a leading manufacturer and distributor of men’s clothing. The
purpose of the offering was to get additional capital to expand its operations.

New issues (seasoned or IPOs) are typically underwritten by investment bankers, who acquire
the total issue from the company and sell the securities to interested investors. The underwriter
gives advice to the corporation on the general characteristics of the issue, its pricing, and the tim-
ing of the offering. The underwriter also accepts the risk of selling the new issue after acquiring
it from the corporation.*

Relationships with Investment Bankers The underwriting of corporate issues typically
takes one of three forms: negotiated, competitive bids, or best-efforts arrangements. As noted,
negotiated underwritings are the most common, and the procedure is the same as for municipal
issues.

A corporation may also specify the type of securities to be offered (common stock, preferred
stock, or bonds) and then solicit competitive bids from investment banking firms. This is rare for
industrial firms but is typical for utilities, which may be required by law to sell the issue via a
competitive bid. Although competitive bids typically reduce the cost of an issue, it also means
that the investment banker gives less advice but still accepts the risk-bearing function by under-
writing the issue and fulfills the distribution function.

Alternatively, an investment banker can agree to support an issue and sell it on a best-efforts
basis. This is usually done with speculative new issues. In this arrangement, the investment
banker does not underwrite the issue because it does not buy any securities. The stock is owned
by the company, and the investment banker acts as a broker to sell whatever it can at a stipulated
price. The investment banker earns a lower commission on such an issue than on an underwrit-
ten issue.

Introduction of Rule 415 The typical practice of negotiated arrangements involving
numerous investment banking firms in syndicates and selling groups has changed with the intro-
duction of Rule 415, which allows large firms to register security issues and sell them piecemeal
during the following two years. These issues are referred to as shelf registrations because, after
they are registered, the issues lie on the shelf and can be taken down and sold on short notice
whenever it suits the issuing firm. As an example, General Electric could register an issue of
5 million shares of common stock during 2003 and sell a million shares in early 2003, another
million shares late in 2003, 2 million shares in early 2004, and the rest in late 2004.

Each offering can be made with little notice or paperwork by one underwriter or several. In
fact, because relatively few shares may be involved, the lead underwriter often handles the whole

“For an extended discussion of the underwriting process, see Richard A. Brealey and Stewart C. Myers, Principles of
Corporate Finance, Tth ed. (New York: McGraw-Hill, 2001), Chapter 15.
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deal without a syndicate or uses only one or two other firms. This arrangement has benefited large
corporations because it provides great flexibility, reduces registration fees and expenses, and
allows firms issuing securities to request competitive bids from several investment banking firms.

On the other hand, some observers fear that shelf registrations do not allow investors enough
time to examine the current status of the firm issuing the securities. Also, the follow-up offerings
reduce the participation of small underwriters because the underwriting syndicates are smaller
and selling groups are almost nonexistent. Shelf registrations have typically been used for the
sale of straight debentures rather than common stock or convertible issues.’

Rather than a public sale using one of these arrangements, primary offerings can be sold pri-
vately. In such an arrangement, referred to as a private placement, the firm designs an issue with
the assistance of an investment banker and sells it to a small group of institutions. The firm
enjoys lower issuing costs because it does not need to prepare the extensive registration state-
ment required for a public offering. The institution that buys the issue typically benefits because
the issuing firm passes some of these cost savings on to the investor as a higher return. In fact,
the institution should require a higher return because of the absence of any secondary market for
these securities, which implies higher liquidity risk.

The private placement market changed dramatically when Rule 144A was introduced by the
SEC. This rule allows corporations—including non-U.S. firms—to place securities privately
with large, sophisticated institutional investors without extensive registration documents. It also
allows these securities to be subsequently traded among these large, sophisticated investors
(those with assets in excess of $100 million). The SEC intends to provide more financing alter-
natives for U.S. and non-U.S. firms and possibly increase the number, size, and liquidity of pri-
vate placements.® Presently, a large percent of high-yield bonds are issued as 144A issues.

In this section, we consider the purpose and importance of secondary markets and provide an
overview of the secondary markets for bonds, financial futures, and stocks. Next, we consider
national stock markets around the world. Finally, we discuss regional and over-the-counter stock
markets and provide a detailed presentation on the functioning of stock exchanges.

Secondary markets permit trading in outstanding issues; that is, stocks or bonds already sold
to the public are traded between current and potential owners. The proceeds from a sale in the
secondary market do not go to the issuing unit (the government, municipality, or company) but,
rather, to the current owner of the security.

Before discussing the various segments of the secondary market, we must consider its overall
importance. Because the secondary market involves the trading of securities initially sold in the
primary market, it provides liquidity to the individuals who acquired these securities. After
acquiring securities in the primary market, investors want the ability to sell them again to acquire
other securities, buy a house, or go on a vacation. The primary market benefits greatly from the
liquidity provided by the secondary market because investors would hesitate to acquire securities

SFor further discussion of Rule 415, see Robert J. Rogowski and Eric H. Sorensen, “Deregulation in Investment Bank-
ing: Shelf Registration, Structure and Performance,” Financial Management 14, no. 1 (Spring 1985): 5-15.

®For a discussion of some reactions to Rule 144A, see John W. Milligan, “Two Cheers for 144A,” Institutional Investor
24, no. 9 (July 1990): 117-119; and Sara Hanks, “SEC Ruling Creates a New Market,” The Wall Street Journal, 16 May
1990, A12.
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in the primary market if they thought they could not subsequently sell them in the secondary
market. That is, without an active secondary market, potential issuers of stocks or bonds in the
primary market would have to provide a much higher rate of return to compensate investors for
the substantial liquidity risk.

Secondary markets are also important to those selling seasoned securities because the pre-
vailing market price of the securities is determined by transactions in the secondary market. New
issues of outstanding stocks or bonds to be sold in the primary market are based on prices and
yields in the secondary market.” Even forthcoming IPOs are priced based on the prices and val-
ues of comparable stocks or bonds in the public secondary market.

The secondary market for bonds distinguishes among those issued by the federal government,
municipalities, or corporations.

Secondary Markets for U.S. Government and Municipal Bonds U.S. government
bonds are traded by bond dealers that specialize in either Treasury bonds or agency bonds. Trea-
sury issues are bought or sold through a set of 35 primary dealers, including large banks in New
York and Chicago and some of the large investment banking firms (for example, Merrill Lynch,
Goldman Sachs, Morgan Stanley). These institutions and other firms also make markets for gov-
ernment agency issues, but there is no formal set of dealers for agency securities.

The major market makers in the secondary municipal bond market are banks and investment
firms. Banks are active in municipal bond trading and underwriting of general obligation issues
since they invest heavily in these securities. Also, many large investment firms have municipal
bond departments that underwrite and trade these issues.

Secondary Corporate Bond Markets Historically, the secondary market for corporate
bonds included two major segments: security exchanges and an over-the-counter (OTC) market.
The major exchange for corporate bonds was the NYSE Fixed-Income Market where about
10 percent of the trading took place. In contrast, about 90 percent of trading, including all large
transactions, took place on the over-the-counter market. This mix of trading changed in early
2001 when the NYSE announced that it was shutting down its Automated Bond System (ABS),
which had been a fully automated trading and information system for small bond trades—that
is, the exchange market for bonds was considered the “odd-lot” bond market. As a result, cur-
rently all corporate bonds are traded over the counter by dealers who buy and sell for their own
accounts.

The major bond dealers are the large investment banking firms that underwrite the issues such
as Merrill Lynch, Goldman Sachs, Salomon Brothers, Lehman Brothers, and Morgan Stanley.
Because of the limited trading in corporate bonds compared to the fairly active trading in gov-
ernment bonds, corporate bond dealers do not carry extensive inventories of specific issues.
Instead, they hold a limited number of bonds desired by their clients and, when someone wants
to do a trade, they work more like brokers than dealers.

In addition to the market for the bonds, a market has developed for futures contracts related to
these bonds. These contracts allow the holder to buy or sell a specified amount of a given bond
issue at a stipulated price. The two major futures exchanges are the Chicago Board of Trade

"In the literature on market microstructure, it is noted that the secondary markets also have an effect on market efficiency,
the volatility of security prices, and the serial correlation in security returns. In this regard, see F. D. Foster and
S. Viswanathan, “The Effects of Public Information and Competition on Trading Volume and Price Volatility,” Review of
Financial Studies 6, no. 1 (spring 1993): 23-56; C. N. Jones, G. Kaul, and M. L. Lipson, “Information, Trading and
Volatility,” Journal of Financial Economics 36, no. 1 (August 1994): 127-154.
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(CBOT) and the Chicago Mercantile Exchange (CME). These futures contracts and the futures
market are discussed in Chapter 21.

The secondary equity market is usually been broken down into three major segments: (1) the
major national stock exchanges, including the New York, the Tokyo, and the London stock
exchanges; (2) regional stock exchanges in such cities as Chicago, San Francisco, Boston, Osaka
and Nagoya in Japan, and Dublin in Ireland; and (3) the over-the-counter (OTC) market, which
involves trading in stocks not listed on an organized exchange. These segments differ in impor-
tance in different countries.

Securities Exchanges The first two segments, referred to as listed securities exchanges,
differ only in size and geographic emphasis. Both are composed of formal organizations with
specific members and specific securities (stocks or bonds) that have qualified for listing.
Although the exchanges typically consider similar factors when evaluating firms that apply for
listing, the level of requirement differs (the national exchanges have more stringent require-
ments). Also, the prices of securities listed on alternative stock exchanges are determined using
several different trading (pricing) systems that will be discussed in the next subsection.

Alternative Trading Systems Although stock exchanges are similar in that only qualified
stocks can be traded by individuals who are members of the exchange, they can differ in their
trading systems. There are two major trading systems, and an exchange can use one of these or
a combination of them. One is a pure auction market, in which interested buyers and sellers sub-
mit bid and ask prices for a given stock to a central location where the orders are matched by a
broker who does not own the stock but who acts as a facilitating agent. Participants refer to this
system as price-driven because shares of stock are sold to the investor with the highest bid price
and bought from the seller with the lowest offering price. Advocates of the auction system argue
for a very centralized market that ideally will include all the buyers and sellers of the stock.

The other major trading system is a dealer market where individual dealers provide liquidity
for investors by buying and selling the shares of stock for themselves. Ideally, with this system
there will be numerous dealers who will compete against each other to provide the highest bid
prices when you are selling and the lowest asking price when you are buying stock. When we
discuss the various exchanges, we will indicate the trading system used.

Call versus Continuous Markets Beyond the alternative trading systems for equities, the
operation of exchanges can differ in terms of when and how the stocks are traded.

In call markets, trading for individual stocks takes place at specified times. The intent is to
gather all the bids and asks for the stock and attempt to arrive at a single price where the quan-
tity demanded is as close as possible to the quantity supplied. Call markets are generally used
during the early stages of development of an exchange when there are few stocks listed or a small
number of active investors/traders. If you envision an exchange with only a few stocks listed and
a few traders, you would call the roll of stocks and ask for interest in one stock at a time. After
determining all the available buy and sell orders, exchange officials attempt to arrive at a single
price that will satisfy most of the orders, and all orders are transacted at this one price.

Notably, call markets also are used at the opening for stocks on the NYSE if there is an
overnight buildup of buy and sell orders, in which case the opening price can differ from the
prior day’s closing price. Also, this concept is used if trading is suspended during the day
because of some significant new information. In either case, the specialist or market maker
would attempt to derive a new equilibrium price using a call-market approach that would reflect
the imbalance and take care of most of the orders. For example, assume a stock had been trad-
ing at about $42 per share and some significant, new, positive information was released overnight
or during the day. If it was overnight, it would affect the opening; if it happened during the day,
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it would affect the price established after trading was suspended. If the buy orders were three or
four times as numerous as the sell orders, the price based on the call market might be $44, which
is the specialists’ estimate of a new equilibrium price that reflects the supply-demand caused by
the new information. Several studies have shown that this temporary use of the call-market
mechanism contributes to a more orderly market and less volatility in such instances.

In a continuous market, trades occur at any time the market is open. Stocks in this continu-
ous market are priced either by auction or by dealers. If it is a dealer market, dealers are willing
to make a market in the stock, which means that they are willing to buy or sell for their own
account at a specified bid and ask price. If it is an auction market, enough buyers and sellers are
trading to allow the market to be continuous; that is, when you come to buy stock, there is
another investor available and willing to sell stock. A compromise between a pure dealer market
and a pure auction market is a combination structure wherein the market is basically an auction
market, but there exists an intermediary who is willing to act as a dealer if the pure auction mar-
ket does not have enough activity. These intermediaries who act as brokers and dealers provide
temporary liquidity to ensure that the market will be liquid as well as continuous.

An appendix at the end of this chapter contains two exhibits that list the characteristics of
stock exchanges around the world and indicate whether each of the exchanges provides a con-
tinuous market, a call-market mechanism, or a mixture of the two. Notably, although many
exchanges are considered continuous, they also employ a call-market mechanism on specific
occasions such as at the open and during trading suspensions. The NYSE is such a market.

National Stock Exchanges Two U.S. securities exchanges are generally considered national
in scope: the New York Stock Exchange (NYSE) and the American Stock Exchange (AMEX). Out-
side the United States, each country typically has had one national exchange, such as the Tokyo
Stock Exchange (TSE), the London Exchange, the Frankfurt Stock Exchange, and the Paris
Bourse. These exchanges are considered national because of the large number of listed securities,
the prestige of the firms listed, the wide geographic dispersion of the listed firms, and the diverse
clientele of buyers and sellers who use the market. As we discuss in a subsequent section on
changes, there is a clear trend toward consolidation of these exchanges into global markets.

New York Stock Exchange (NYSE) The New York Stock Exchange (NYSE), the largest
organized securities market in the United States, was established in 1817 as the New York Stock
and Exchange Board. The Exchange dates its founding to when the famous Buttonwood Agree-
ment was signed in May 1792 by 24 brokers.® The name was changed to the New York Stock
Exchange in 1863.

At the end of 2000, approximately 3,000 companies had stock issues listed on the NYSE, for
a total of about 3200 stock issues (common and preferred) with a total market value of more than
$13.0 trillion. The specific listing requirements for the NYSE appear in Exhibit 4.2.

The average number of shares traded daily on the NYSE has increased steadily and substan-
tially, as shown in Exhibit 4.3. Prior to the 1960s, the daily volume averaged less than 3 million
shares, compared with current average daily volume in excess of 1 billion shares and numerous
days when volume is over 1.3 billion shares.

The NYSE has dominated the other exchanges in the United States in trading volume. Dur-
ing the past decade, the NYSE has consistently accounted for about 85 percent of all shares
traded on U.S.-listed exchanges, as compared with about 5 percent for the American Stock
Exchange and about 10 percent for all regional exchanges combined. Because share prices on

8The N'YSE considers the signing of this agreement the birth of the Exchange and celebrated its 200th birthday during
1992. For a pictorial history, see Life, collectors’ edition, Spring 1992.
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PARTIAL CRITERIA OF LISTING REQUIREMENTS FOR STOCKS ON THE NYSE AS OF 2001

Pretax earnings most recent fiscal year $ 2,500,000
Pretax earnings prior two fiscal years 2,000,000
Shares publicly held 1,100,000
Market value of publicly held shares® 100,000,000
Minimum number of holders of round lots (100 shares or more) 2,000

*This minimum required market value is $60 million for spin-offs, carve-outs, or IPOs. For specifics, see the 2001
NYSE Fact Book, 37-42.

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

AVERAGE DAILY REPORTED SHARE VOLUME TRADED ON SELECTED STOCK MARKETS
(x 1,000)

YEAR NYSE Naspaq TSE

1955 2,578 N.A. 8,000
1960 3,042 N.A. 90,000
1965 6,176 N.A. 116,000
1970 11,564 N.A. 144,000
1975 18,551 5,500 183,000
1980 44,871 26,500 359,000
1985 109,169 82,100 428,000
1990 156,777 131,900 500,000
1995 346,101 401,400 369,600
1996 411,953 543,700 405,500
1997 526,925 650,324 439,000
1998 673,590 801,747 498,000
1999 809,183 1,077,500 633,000
2000 1,041,578 1,759,900 702,000

N.A. = not available.
Source: NYSE Fact Book 2001, New York Stock Exchange. Reprinted with permission.

the NYSE tend to be higher than those on other exchanges, the dollar value of trading on the
NYSE has averaged about 87 percent of the total value of U.S. trades, compared with less than
3 percent for the AMEX and about 10 percent for the regional exchanges.’

The volume of trading and relative stature of the NYSE is reflected in the price of a mem-
bership on the exchange (referred to as a seat). As shown in Exhibit 4.4, the price of member-
ship has fluctuated in line with trading volume and other factors that influence the profitability
of membership.

°For a discussion of trading volume and membership prices, see Greg Ip, “Prices Soften for Exchange Seats,” The Wall
Street Journal, 27 May 1998, C1, C17.
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MEMBERSHIP PRICES ON THE NYSE ($000)

YeAR HigH Low YeAr HigH Low
1925 $150 $99 1985 $ 480 $ 310
1935 140 65 1990 430 250
1945 95 49 1995 1,050 785
1955 9 80 1996 1,450 1,050
1960 162 135 1997 1,750 1,175
1965 250 190 1998 2,000 1,225
1970 320 130 1999 2,650 2,000
1975 138 55 2000 2,000 1,650
1980 275 175

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

American Stock Exchange (AMEX) The American Stock Exchange (AMEX) was begun
by a group who traded unlisted shares at the corner of Wall and Hanover Streets in New York. It
was originally called the Outdoor Curb Market. In 1910, it established formal trading rules and
changed its name to the New York Curb Market Association. The members moved inside a build-
ing in 1921 and continued to trade mainly in unlisted stocks (stocks not listed on one of the reg-
istered exchanges) until 1946, when its volume in listed stocks finally outnumbered that in
unlisted stocks. The current name was adopted in 1953.

The AMEX is a national exchange, distinct from the NYSE because, except for a short period
in the late 1970s, no stocks have been listed on both the NYSE and AMEX at the same time. The
AMEX has emphasized foreign securities, and warrants were listed on the AMEX for a number
of years before the NYSE listed them.

The AMEX has become a major stock options exchange since January 1975 and subsequently
added options on interest rates and stock indexes. The AMEX and the Nasdaq merged in 1998,
although they continued to operate as separate markets. There was some discussion in early 2001
that the two entities might split up.

Tokyo Stock Exchange (TSE) The TSE dominates its country’s market much as the NYSE
does the United States. Specifically, about 87 percent of trades in volume and 83 percent of value
occur on the TSE. The Tokyo Stock Exchange Co., Ltd., established in 1878, was replaced in
1943 by the Japan Securities Exchange, a quasi-governmental organization that absorbed all
existing exchanges in Japan. The Japan Securities Exchange was dissolved in 1947, and the
Tokyo Stock Exchange in its present form was established in 1949. The trading mechanism is a
price-driven system wherein investors submit bid and ask prices for stocks. At the end of 1999,
there were about 1,700 companies listed with a total market value of 300.2 trillion yen (this equals
about 2.4 trillion dollars at an exchange rate of 125 yen to the dollar). As shown in Exhibit 4.3,
average daily share volume has increased from 90 million shares per day in 1960 to about 700
million shares in 2000.

Both domestic and foreign stocks are listed on the Tokyo Exchange. The domestic stocks are
further divided between the First and Second Sections. The First Section contains about 1,200
stocks and the Second Section about 450 stocks. The 150 most active stocks on the First Section
are traded on the trading floor. Trading in all other domestic stocks and all foreign stocks is con-
ducted by computer.
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London Stock Exchange (LSE) The largest established securities market in the United
Kingdom is the London Stock Exchange, which has served as the stock exchange of Great
Britain and Ireland, with operating units in London, Dublin, and six other cities. Both listed secu-
rities (bonds and equities) and unlisted securities are traded on the LSE. The listed equity seg-
ment involves more than 2,600 companies with a market value in excess of 374 billion pounds
(approximately $561 billion at an exchange rate of $1.50/pound). Of the 2,600 companies listed
on the LSE, about 600 are foreign firms—the largest number on any exchange.

The stocks listed on the LSE are divided into three groups: Alpha, Beta, and Gamma. The
Alpha stocks are the 65 most actively traded stocks, and the Betas are the 500 next most active
stocks. In Alpha and Beta stocks, market makers are required to offer firm bid-ask quotes to all
members of the exchange. For the rest of the stocks (Gamma stocks), market quotations are only
indicative and must be confirmed before a trade. All equity trades must be reported to the Stock
Exchange Automated Quotation (SEAQ) system within minutes, although only trades in Alpha
stocks are reported in full on the trading screen.

The pricing system on the LSE is done by competing dealers who communicate via comput-
ers in offices away from the stock exchange. This system is similar to the Nasdaq system used
in the OTC market in the United States, which is described in the next section.

Divergent Trends—New Exchanges and Consolidations The global secondary equity
market has been experiencing two trends that appear divergent yet are reasonable in a dynamic
global equity market with economies that range from being very developed to newly emerging.
The first trend is the creation of a number of new stock exchanges around the world in emerging
economies, including China, Russia, Sri Lanka, Poland, Hungary, and Peru. The second trend is
toward consolidation of existing exchanges in developed countries through mergers, partner-
ships, or strong affiliations.

The creation of numerous new exchanges in emerging economies is based upon the need in
these countries for capital to help foster growth. The point was made early in the chapter that a
strong secondary market for securities is necessary to provide the liquidity that investors require
if they are going to buy securities in the primary market from which firms acquire new capital.
Put another way, if companies in emerging countries need new capital and want to get it by sell-
ing stock, it is necessary to have a liquid secondary equity market—that is, a stock exchange.

The second trend toward the consolidation of existing exchanges in developed markets, such
as London, Frankfurt, and Paris, can be explained by the economies of scale required by these
exchanges, including the need for significant expenditures for technology to remain globally
competitive. To acquire and maintain the necessary technology is extremely expensive, and a
smaller exchange may not be able to afford this outlay. Further, once an exchange is created,
there are substantial economies of scale—a trading system can probably handle 4,000 stocks as
easily and cheaply as 400 stocks. The cost of, and the economies of scale related to, technology
are the major reasons for most of the mergers and affiliations being proposed.

Another reason is the added liquidity provided by adding members to the exchange. Assume
two exchanges, each with 200 members and 1,000 different stocks listed. If you combine the
exchanges into 400 members and 2,000 stocks, each stock should benefit in terms of potential
liquidity because there are more members (dealers) who are available to buy and sell the stocks
and bring clients to the exchange.

Therefore, the normal evolution in the global economy with global capital markets should be
the creation of new stock exchanges in emerging economies followed by the subsequent consol-
idation of these exchanges into regional exchanges (e.g., Pan-European) to meet the need for
expensive technology and enhanced liquidity.

The following section discusses some of the recent consolidations to document this trend.
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Recent Consolidations Although the rate of consolidations has increased recently, they
began in 1995 when Germany’s three largest exchanges merged into the one in Frankfurt.

The recent merger movement of exchanges began when the NASD merged with the AMEX
in 1998. Another combination in the United States occurred in July 1998 when the Chicago
Board Options Exchange (CBOE) agreed to merge with the Pacific Exchange. These two
exchanges account for about 60 percent of options trading in the United States.

The major move toward consolidation in Europe occurred in July 1998 when the London
Stock Exchange and the Frankfurt Stock Exchange proposed a pan-European market by
announcing a potential merger that was eventually called off. In the process, it stimulated other
merger discussions.

This initial announcement prompted several smaller exchanges in Europe to form alliances.
In November 1998, the Dutch, Belgian, and Luxembourg stock exchanges indicated an alliance.
This was followed in December by an alliance of the Stockholm, Copenhagen, and Oslo
exchanges.

In March 2000, the French, Dutch, and Belgian exchanges talked seriously about a merger.
Following a concern that mergers were moving rapidly, the NYSE proposed a partnership with
nine other exchanges around the world to create a Global Equity market (GEM).°

Exhibit 4.5 shows some of the recent changes in the overall security market structure. Notably,
in an earlier version, it appeared certain that the London and Frankfurt exchanges would merge,
but this was canceled following extensive negotiations with members of the two exchanges. It is
also possible that the prior merger of the AMEX and the Nasdaq may be reversed.

The Global 24-Hour Market Our discussion of the global securities market will tend to
emphasize the three markets in New York, London, and Tokyo because of their relative size and
importance, and because they represent the major segments of a world-wide 24-hour stock mar-
ket. You will often hear about a continuous market where investment firms “pass the book”
around the world. This means the major active market in securities moves around the globe as
trading hours for these three markets begin and end. Consider the individual trading hours for
each of the three exchanges, translated into a 24-hour eastern standard time (EST) clock:

LocaL Time
(24-Hour Nortarions) 24-Hour EST
New York Stock Exchange 0930-1600 0930-1600
Tokyo Stock Exchange 0900-1100 2300-0100
1300-1500 0300-0500
London Stock Exchange 0815-1615 0215-1015

Imagine trading starting in New York at 0930 and going until 1600 in the afternoon, being
picked up by Tokyo late in the evening and going until 0500 in the morning, and continuing in
London (with some overlap) until it begins in New York again (with some overlap) at 0930.
Alternatively, it is possible to envision trading as beginning in Tokyo at 2300 hours and contin-
uing until 0500, when it moves to London, then ends the day in New York. This latter model
seems the most relevant because the first question a London trader asks in the morning is “What
happened in Tokyo?” and the U.S. trader asks “What happened in Tokyo and what is happening

10Terzah Ewing and Silvia Ascarelli, “One World, How Many Stock Exchanges?” The Wall Street Journal, 15 May 2000, C1;
Elena Cherney and Thom Beal, “As NYSE Plans for Global Market, Nasdaq Gets Left Out in the Cold,” The Wall Street
Journal, 8 June 2000, C1.
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in London?” The point is, the markets operate almost continuously and are related in their
response to economic events. Therefore, as an investor you are not dealing with three separate
and distinct exchanges but with one interrelated world market.!! Clearly, this interrelationship is
growing daily because of numerous multiple listings where stocks are listed on several
exchanges around the world (such as the NYSE and TSE) and the availability of sophisticated
telecommunications.

Within most countries, regional stock exchanges compete with and supplement the national
exchanges by providing secondary markets for the stocks of smaller companies. Beyond these
exchanges, trading off the exchange (the over-the-counter [OTC] market) includes all stocks not

"n response to this trend toward global trading, the International Organization of Securities Commissions (IOSCO) has
been established. For a discussion of it, see David Lascelles, “Calls to Bring Watchdogs into Line,” Financial Times,
14 August 1989, 10.
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Regional Securities
Exchanges

Over-the-Counter
(OTC) Market

listed on one of the formal exchanges. The size, significance, and the relative impact of these two
sectors on the overall secondary stock markets vary among countries. Initially, we discuss the
rationale for and operation of regional stock exchanges. Subsequently, we describe the OTC mar-
ket, including heavy emphasis on the OTC market in the United States where it is a growing part
of the total secondary stock market.

Regional exchanges typically have the same operating procedures as the national exchanges in
the same countries, but they differ in their listing requirements and the geographic distributions
of the listed firms. Regional stock exchanges exist for two main reasons: First, they provide trad-
ing facilities for local companies not large enough to qualify for listing on one of the national
exchanges. Their listing requirements are typically less stringent than those of the national
exchanges.

Second, regional exchanges in some countries list firms that also list on one of the national
exchanges to give local brokers who are not members of a national exchange access to these
securities. As an example, American Telephone & Telegraph and General Motors are listed on
both the NYSE and several regional exchanges. This dual listing or the use of unlisted trading
privileges (UTP) allows a local brokerage firm that is not large enough to purchase a member-
ship on the NYSE to buy and sell shares of a dual-listed stock (such as General Motors) without
going through the NYSE and giving up part of the commission. The regional exchanges in the
United States are

» Chicago Stock Exchange

» Pacific Stock Exchange (San Francisco—Los Angeles)
» Philadelphia Exchange

» Boston Stock Exchange

» Cincinnati Stock Exchange

The Chicago, Pacific, and Philadelphia exchanges account for about 90 percent of all regional
exchange volume. In turn, total regional exchange volume is 9 to 10 percent of total exchange
volume in the United States.

In Japan, seven regional stock exchanges supplement the Tokyo Stock Exchange. The United
Kingdom has one stock exchange in London with operating units in seven cities. Germany has
five stock exchanges, including its national exchange in Frankfurt where approximately 80 per-
cent of the trading occurs.

Without belaboring the point, each country typically has one national exchange that accounts
for the majority of trading and several regional exchanges that have less-stringent listing
requirements to allow trading in smaller firms. Recently, several national exchanges have created
second-tier markets that are divisions of the national exchanges to allow smaller firms to be
traded as part of the national exchanges.'?

The over-the-counter (OTC) market includes trading in all stocks not listed on one of the
exchanges. It can also include trading in listed stocks, which is referred to as the third market,
and is discussed in the following section. The OTC market is not a formal organization with
membership requirements or a specific list of stocks deemed eligible for trading.' In theory, any
security can be traded on the OTC market as long as a registered dealer is willing to make a mar-
ket in the security (willing to buy and sell shares of the stock).

12An example of a second-tier market is the Second Section on the TSE. The exchange is attempting to provide trading
facilities for smaller firms without changing its listing requirements for the national exchange.

BThe requirements of trading on different segments of the OTC trading system are discussed later in this section.
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NUMBER OF COMPANIES AND ISSUES TRADING ON NASDAQ: 1980-2000

YEAR NumBER OF COMPANIES NUMBER OF ISSUES
1980 2,894 3,050
1985 4,136 4,784
1990 4,132 4,706
1995 5,122 5,955
1996 5,556 6,384
1997 5,487 6,208
1998 5,068 5,583
1999 4,829 5,210
2000 4,734 5,053

Source: Nasdaq Research datalink (Washington, D.C.: National Association of Securities Dealers).

Size of the OTC Market The U.S. OTC market is the largest segment of the U.S. secondary
market in terms of the number of issues traded. It is also the most diverse in terms of quality. As
noted earlier, there are about 3,000 issues traded on the NYSE and about 600 issues on the
AMEX. In contrast, almost 5,000 issues are actively traded on the OTC market’s Nasdaq
National Market System (NMS).!* Another 1,000 stocks are traded on the Nasdaq system inde-
pendent of the NMS. Finally, 1,000 OTC stocks are regularly quoted in The Wall Street Journal
but not in the Nasdaq system. Therefore, a total of almost 7,000 issues are traded on the OTC
market—substantially more than on the NYSE and AMEX combined.

Exhibit 4.6 sets forth the growth in the number of companies and issues on Nasdaq. The
growth in average daily trading is shown in Exhibit 4.3 relative to some national exchanges. As
of the end of 2000, almost 600 issues on Nasdaq were either foreign stocks or American Depos-
itory Receipts (ADRs). Trading in foreign stocks and ADRs represented over 8 percent of total
Nasdaq share volume in 2001. About 300 of these issues trade on both Nasdaq and a foreign
exchange such as Toronto. In 1988, Nasdaq developed a link with the Singapore Stock Exchange
that allows 24-hour trading from Nasdaq in New York to Singapore to a Nasdag/London link and
back to New York.

Although the OTC market has the greatest number of issues, the NYSE has a larger total value
of trading. In 2000, the approximate value of equity trading on the NYSE was over $11,200 bil-
lion, and Nasdaq was about $7,400 billion. Notably, the Nasdaq value substantially exceeded
what transpired on the LSE ($900 billion) and on the TSE ($1,100 billion).

There is tremendous diversity in the OTC market because it imposes no minimum require-
ments. Stocks that trade on the OTC range from those of small, unprofitable companies to large,
extremely profitable firms (such as Microsoft, Intel). On the upper end, all U.S. government
bonds are traded on the OTC market as are the majority of bank and insurance stocks. Finally,
about 100 exchange-listed stocks are traded on the OTC—the third market.

Operation of the OTC  As noted, any stock can be traded on the OTC as long as someone
indicates a willingness to make a market whereby the party buys or sells for his or her own
account acting as a dealer.'> This differs from most transactions on the listed exchanges, where

!“Nasdaq is an acronym for National Association of Securities Dealers Automated Quotations. The system is discussed in
detail in a later section. To be traded on the NMS, a firm must have a certain size and trading activity and at least four mar-
ket makers. A specification of requirements for various components of the Nasdaq system is contained in Exhibit 4.7.

BDealer and market maker are synonymous.
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some members act as brokers who attempt to match buy and sell orders. Therefore, the OTC
market is referred to as a negotiated market, in which investors directly negotiate with dealers.

The Nasdaq System (currently named The Nasdaq Stock Market, Inc) is an automated,
electronic quotation system for the vast OTC market. Any number of dealers can elect to make
markets in an OTC stock. The actual number depends on the activity in the stock. The average
Nasdaq stock has over 10 market makers, according to Nasdagq.

Nasdaq makes all dealer quotes available immediately. The broker can check the quotation
machine and call the dealer with the best market, verify that the quote has not changed, and make
the sale or purchase. The Nasdaq system has three levels to serve firms with different needs and
interests.

Level 1 provides a single median representative quote for the stocks on Nasdaq. This quote
system is for firms that want current quotes on OTC stocks but do not consistently buy or sell
OTC stocks for their customers and are not market makers. This composite quote changes con-
stantly to adjust for any changes by individual market makers.

Level 2 provides instantaneous current quotations on Nasdaq stocks by all market makers in a
stock. This quotation system is for firms that consistently trade OTC stocks. Given an order to buy
or sell, brokers check the quotation machine, call the market maker with the best market for their
purposes (highest bid if they are selling, lowest offer if buying), and consummate the deal.

Level 3 is for OTC market makers. Such firms want Level 2, but they also need the capabil-
ity to change their own quotations, which Level 3 provides.

Listing Requirements for the Nasdaq Stock Market Quotes and trading volume for the
OTC market are reported in two lists: a National Market System (NMS) list and a regular Nas-
daq list. As of 2001, alternative standards exist (see Exhibit 4.7) for initial listing and continued
listing on the Nasdaq National Market System. A company must meet all of the requirements
under at least one of the three listing standards for initial listing and meet at least one continued
listing standard to maintain its listing on the National Market. For stocks on this system, reports
include up-to-the-minute volume and last-sale information for the competing market makers as
well as end-of-the-day information on total volume and high, low, and closing prices.

A Sample Trade Assume you are considering the purchase of 100 shares of Intel. Although
Intel is large enough and profitable enough to be listed on a national exchange, the company has
never applied for listing because it enjoys an active market on the OTC. (It is one of the volume
leaders with daily volume typically above 1 million shares and often in excess of 5 million
shares.) When you contact your broker, he or she will consult the Nasdaq electronic quotation
machine to determine the current dealer quotations for INTC, the trading symbol for Intel.'® The
quote machine will show that about 35 dealers are making a market in INTC. An example of dif-
fering quotations might be as follows:

DeALER Bip Ask
1 30.50 30.75
2 30.35 30.65
3 30.25 20.65
4 30.35 30.75

1°Trading symbols are one- to four-letter codes used to designate stocks. Whenever a trade is reported on a stock ticker,
the trading symbol appears with the figures. Many symbols are obvious, such as GM (General Motors), F (Ford Motors),
GE (General Electric), GS (Goldman Sachs), HD (Home Depot), AMGN (Amgen), and DELL (Dell).
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INITIAL LISTING CONTINUED LISTING
REQUIREMENTS STANDARD 1 STANDARD 2 STANDARD 3 STANDARD 1 STANDARD 2
Net Tangible Assets* $6 million $18 million N/A $4 million N/A
Market capitalization® $75 million $50 million
or or
Total assets N/A N/A $75 million N/A $50 million
and and
Total revenue $75 million $50 million
Pretax income (in latest fiscal $1 million N/A N/A N/A N/A
year or 2 of last 3 fiscal years)
Public float (shares)" 1.1 million 1.1 million 1.1 million 750,000 1.1 million
Operating history N/A 2 years N/A N/A N/A
Market value of public float $8 million $18 million $20 million $5 million $15 million
Minimum bid price $5 $5 $5 $1 $5
Shareholders (round lot holders)? 400 400 400 400 400
Market makers® 3 3 4 2 4
Corporate governance Yes Yes Yes Yes Yes

*Net tangible assets equals total assets minus total liabilities minus goodwill minus redeemable securities.

®For initial listing under Standard 3, or continued listing under Standard 2, a company must satisfy one of the following for compliance: (1) the market
capitalization requirement or (2) the total assets and the total revenue requirement.

Public float is defined as shares outstanding less any shares held by officers, directors, or beneficial owners of 10 percent.

dRound lot holders are holders of 100 shares or more.

¢An Electronic Communications Network (ECN) is not considered an active market maker.

Source: The Nasdaq Stock Market web site.

Assuming these are the best markets available from the total group, your broker would call either
Dealer 2 or Dealer 3 because they have the lowest offering prices. After verifying the quote, your
broker would give one of these dealers an order to buy 100 shares of INTC at $30.65 a share.
Because your firm was not a market maker in the stock, the firm would act as a broker and charge
you $3,065 plus a commission for the trade. If your firm had been a market maker in INTC, with
an asking price of $30.65, the firm would have sold the stock to you at 30.65 net (without com-
mission). If you had been interested in selling 100 shares of Intel instead of buying, the broker
would have contacted Dealer 1, who made the highest bid.

Changing Dealer Inventory Let us consider the price quotations by an OTC dealer who
wants to change his or her inventory on a given stock. For example, assume Dealer 4, with a cur-
rent quote of 30.35 bid-30.75 ask, decides to increase his or her holdings of INTC. The Nasdaq
quotes indicate that the highest bid is currently 30.50. Increasing the bid to 30.50 would bring
some of the business currently going to Dealer 1. Taking a more aggressive action, the dealer
might raise the bid to 30.65 and buy all the stock offered, including some from Dealers 2 and 3,
who are offering it at 30.65. In this example, the dealer raises the bid price but does not change
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Third Market

Fourth Market

the asking price, which was above those of Dealers 2 and 3. This dealer will buy stock but prob-
ably will not sell any. A dealer who had excess stock would keep the bid below the market
(lower than 30.50) and reduce the asking price to 30.65 or less. Dealers constantly change their
bid and ask prices or both, depending on their current inventories or changes in the outlook based
on new information for the stock.

As mentioned, the term third market describes OTC trading of shares listed on an exchange.
Although most transactions in listed stocks take place on an exchange, an investment firm that
is not a member of an exchange can make a market in a listed stock. Most of the trading on the
third market is in well-known stocks such as General Electric, IBM, and Merck. The success or
failure of the third market depends on whether the OTC market in these stocks is as good as the
exchange market and whether the relative cost of the OTC transaction compares favorably with
the cost on the exchange. This market is critical during the relatively few periods when trading
is not available on the NYSE either because trading is suspended or the exchange is closed."”

The term fourth market describes direct trading of securities between two parties with no bro-
ker intermediary. In almost all cases, both parties involved are institutions. When you think about
it, a direct transaction is really not that unusual. If you own 100 shares of AT&T Corp. and decide
to sell it, there is nothing wrong with simply offering it to your friends or associates at a mutu-
ally agreeable price (for example, based on exchange transactions) and making the transaction
directly.

Investors typically buy or sell stock through brokers because it is faster and easier. Also, you
would expect to get a better price for your stock because the broker has a good chance of find-
ing the best buyer. You are willing to pay a commission for these liquidity services. The fourth
market evolved because of the substantial fees charged by brokers to institutions with large
orders. At some point, it becomes worthwhile for institutions to attempt to deal directly with each
other and bypass the brokerage fees. Assume an institution decides to sell 100,000 shares of
AT&T, which is selling for about $25 per share, for a total value of $2.5 million. The average
commission on such a transaction prior to the advent of negotiated rates in 1975 was about 1 per-
cent of the value of the trade, or about $25,000. This cost made it attractive for a selling institu-
tion to spend some time and effort finding another institution interested in increasing its hold-
ings of AT&T and negotiating a direct sale. Currently, such transactions cost about 5 cents per
share, which implies a cost of $5,000 for the 100,000-share transactions. This is lower but still
not trivial. Because of the diverse nature of the fourth market and the lack of reporting require-
ments, no data are available regarding its specific size or growth.

The importance of listed exchange markets requires that we discuss them at some length. In this
section, we discuss several types of membership on the exchanges, the major types of orders, and
the role and function of exchange market makers—a critical component of a good exchange
market.

Craig Torres, “Third Market Trading Crowds Stock Exchanges,” The Wall Street Journal, 8 March 1990, C1, C9. For
an analysis of the effect of this trading, see Robert H. Battalio, “Third-Market Broker-Dealers: Cost Competitors or
Cream Skimmers,” Journal of Finance 52, no. 1 (March 1997): 341-352.
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Listed U.S. securities exchanges typically offer four major categories of membership: (1) spe-
cialist, (2) commission broker, (3) floor broker, and (4) registered trader. Specialists (or exchange
market makers), who constitute about 25 percent of the total membership on exchanges, will be
discussed after a description of types of orders.

Commission brokers are employees of a member firm who buy or sell for the customers of
the firm. When you place an order to buy or sell stock through a brokerage firm that is a mem-
ber of the exchange, in many instances the firm contacts its commission broker on the floor of
the exchange. That broker goes to the appropriate post on the floor and buys or sells the stock as
instructed.

Floor brokers are independent members of an exchange who act as brokers for other mem-
bers. As an example, when commission brokers for Merrill Lynch become too busy to handle all
of their orders, they will ask one of the floor brokers to help them. At one time, these people were
referred to as $2 brokers because that is what they received for each order. Currently, they receive
about $4 per 100-share order.'8

Registered traders are allowed to use their memberships to buy and sell for their own
accounts. They therefore save commissions on their own trading, and observers believe they have
an advantage because they are on the trading floor. The exchanges and others are willing to allow
these advantages because these traders provide the market with added liquidity, but regulations
limit how they trade and how many registered traders can be in a trading crowd around a spe-
cialist’s booth at any time. In recent years, registered traders have become registered competi-
tive market makers (RCMMs), who have specific trading obligations set by the exchange.
Their activity is reported as part of the specialist group.'”

It is important to understand the different types of orders entered by investors and the specialist
as a dealer.

Market Orders The most frequent type of order is a market order, an order to buy or sell
a stock at the best current price. An investor who enters a market sell order indicates a willing-
ness to sell immediately at the highest bid available at the time the order reaches a specialist on
the exchange or an OTC dealer. A market buy order indicates that the investor is willing to pay
the lowest offering price available at the time the order reaches the floor of the exchange or an
OTC dealer. Market orders provide immediate liquidity for someone willing to accept the pre-
vailing market price.

Assume you are interested in General Electric (GE) and you call your broker to find out the
current “market” on the stock. The quotation machine indicates that the prevailing market is
45 bid—45.25 ask. This means that the highest current bid on the books of the specialist is 45;
that is, $75 is the most that anyone has offered to pay for GE. The lowest offer is 45.25, that is,
the lowest price anyone is willing to accept to sell the stock. If you placed a market buy order
for 100 shares, you would buy 100 shares at $45.25 a share (the lowest ask price) for a total cost
of $4,525 plus commission. If you submitted a market sell order for 100 shares, you would sell
the shares at $45 each and receive $4,500 less commission.

!8These brokers received some unwanted notoriety in 1998: Dean Starkman and Patrick McGeehan, “Floor Brokers on Big
Board Charged in Scheme,” The Wall Street Journal, 26 February 1998, C1, C21; and Suzanna McGee, “ ‘$2 Brokers’
Worried about Notoriety from Charges of Illegal Trading Scheme,” The Wall Street Journal, 5 March 1998, C1, C22.

Prior to the 1980s, there also were odd-lot dealers who bought and sold to individuals with orders for less than round
lots (usually 100 shares). Currently, this function is handled by either the specialist or some large brokerage firm.
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Limit Orders The individual placing a limit order specifies the buy or sell price. You might
submit a bid to purchase 100 shares of Coca-Cola stock at $50 a share when the current market
is 60 bid-60.25 ask, with the expectation that the stock will decline to $50 in the near future.

You must also indicate how long the limit order will be outstanding. Alternative time specifi-
cations are basically boundless. A limit order can be instantaneous (“fill or kill,” meaning fill the
order instantly or cancel it). It can also be good for part of a day, a full day, several days, a week,
or a month. It can also be open-ended, or good until canceled (GTC).

Rather than wait for a given price on a stock, your broker will give the limit order to the spe-
cialist, who will put it in a limit-order book and act as the broker’s representative. When and if
the market reaches the limit-order price, the specialist will execute the order and inform your
broker. The specialist receives a small part of the commission for rendering this service.

Short Sales Most investors purchase stock (“go long”) expecting to derive their return from
an increase in value. If you believe that a stock is overpriced, however, and want to take advan-
tage of an expected decline in the price, you can sell the stock short. A short sale is the sale of
stock that you do not own with the intent of purchasing it back later at a lower price. Specifi-
cally, you would borrow the stock from another investor through your broker, sell it in the mar-
ket, and subsequently replace it at (you hope) a price lower than the price at which you sold it.
The investor who lent the stock has the proceeds of the sale as collateral. In turn, this investor
can invest these funds in short-term, risk-free securities. Although a short sale has no time limit,
the lender of the shares can decide to sell the shares, in which case your broker must find another
investor willing to lend the shares.”

Three technical points affect short sales. First, a short sale can be made only on an uptick
trade, meaning the price of the short sale must be higher than the last trade price. This is because
the exchanges do not want traders to force a profit on a short sale by pushing the price down
through continually selling short. Therefore, the transaction price for a short sale must be an
uptick or, without any change in price, the previous price must have been higher than its previ-
ous price (a zero uptick). For an example of a zero uptick, consider the following set of transac-
tion prices: 42, 42.25, 42.25. You could sell short at 42.25 even though it is no change from the
previous trade at 42.25 because that prior trade was an uptick trade.

The second technical point concerns dividends. The short seller must pay any dividends due
to the investor who lent the stock. The purchaser of the short-sale stock receives the dividend
from the corporation, so the short seller must pay a similar dividend to the lender.

Finally, short sellers must post the same margin as an investor who had acquired stock. This
margin can be in any unrestricted securities owned by the short seller.

Special Orders In addition to these general orders, there are several special types of orders.
A stop loss order is a conditional market order whereby the investor directs the sale of a stock if
it drops to a given price. Assume you buy a stock at 50 and expect it to go up. If you are wrong,
you want to limit your losses. To protect yourself, you could put in a stop loss order at 45. In this
case, if the stock dropped to 45, your stop loss order would become a market sell order, and the
stock would be sold at the prevailing market price. The stop loss order does not guarantee that
you will get the $45; you can get a little bit more or a little bit less. Because of the possibility of

2For a discussion of negative short-selling results, see William Power, “Short Sellers Set to Catch Tumbling Overhead
Stocks,” The Wall Street Journal, 28 December 1993, C1, C2. For a discussion of short-selling events, see Carol J.
Loomis. “Short Sellers and the Seamy Side of Wall Street,” Fortune, 22 July 1996, pp. 66-72; and Gary Weiss, “The
Secret World of Short Sellers,” Business Week, 5 August 1996, pp. 62-68. For a discussion of short selling during
20002001, see Allison Beard, “Short Selling Goes from Strength to Strength,” Financial Times, 16 March 2001, p. 29.
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market disruption caused by a large number of stop loss orders, exchanges have, on occasion,
canceled all such orders on certain stocks and not allowed brokers to accept further stop loss
orders on those issues.

A related type of stop loss tactic for short sales is a stop buy order. An investor who has sold
stock short and wants to minimize any loss if the stock begins to increase in value would enter
this conditional buy order at a price above that at which the investor sold the stock short. Assume
you sold a stock short at 50, expecting it to decline to 40. To protect yourself from an increase,
you could put in a stop buy order to purchase the stock using a market buy order if it reached a
price of 55. This conditional buy order would hopefully limit any loss on the short sale to
approximately $5 a share.

Margin Transactions On any type of order, an investor can pay for the stock with cash or
borrow part of the cost, leveraging the transaction. Leverage is accomplished by buying on mar-
gin, which means the investor pays for the stock with some cash and borrows the rest through
the broker, putting up the stock for collateral.

As shown in Exhibit 4.8, the dollar amount of margin credit extended by members of the
NYSE has increased consistently since 1992 and exploded in late 1999-2000 prior to a decline
in late 2000 when the overall market value fell dramatically. Exhibit 4.9 relates this debt to the

NYSE MEMBER FIRM CUSTOMERS’ MARGIN DEBTS, BILLION 8, 1992-2000
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EXHIBIT 4.9

NYSE MARGIN DEBT AS A PERCENT OF U.S. MARKET CAPITALIZATION (1993-2000)
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market value of stocks and the increase is still clear but not as sharp. Again, there is a decline at
the end of 2000. The interest rate charged on these loans by the investment firms is typically
1.50 percent above the rate charged by the bank making the loan. The bank rate, referred to as
the call money rate, is generally about 1 percent below the prime rate. For example, in July, 2002,
the prime rate was 4.75 percent, and the call money rate was 3.50 percent.

Federal Reserve Board Regulations T and U determine the maximum proportion of any trans-
action that can be borrowed. This margin requirement (the proportion of total transaction value
that must be paid in cash) has varied over time from 40 percent (allowing loans of 60 percent of
the value) to 100 percent (allowing no borrowing). As of July 2002, the initial margin require-
ment specified by the Federal Reserve was 50 percent, although individual investment firms can
require higher rates.

After the initial purchase, changes in the market price of the stock will cause changes in the
investor’s equity, which is equal to the market value of the collateral stock minus the amount bor-
rowed. Obviously, if the stock price increases, the investor’s equity as a proportion of the total
market value of the stock increases; that is, the investor’s margin will exceed the initial margin
requirement.

Assume you acquired 200 shares of a $50 stock for a total cost of $10,000. A 50 percent ini-
tial margin requirement allowed you to borrow $5,000, making your initial equity $5,000. If the

stock price increases by 20 percent to $60 a share, the total market value of your position is
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$12,000 and your equity is now $7,000 or 58 percent ($7,000/$12,000). In contrast, if the stock
price declines by 20 percent to $40 a share, the total market value would be $8,000 and your
investor’s equity would be $3,000 or 37.5 percent ($3,000/$8,000).

This example demonstrates that buying on margin provides all the advantages and the disad-
vantages of leverage. Lower margin requirements allow you to borrow more, increasing the per-
centage of gain or loss on your investment when the stock price increases or decreases. The lever-
age factor equals 1/percent margin. Thus, as in the example, if the margin is 50 percent, the
leverage factor is 2, that is, 1/.50. Therefore, when the rate of return on the stock is plus or minus
10 percent, the return on your equity is plus or minus 20 percent. If the margin declines to 33 per-
cent, you can borrow more (67 percent) and the leverage factor is 3(1/.33). When you acquire stock
or other investments on margin, you are increasing the financial risk of the investment beyond the
risk inherent in the security itself. You should increase your required rate of return accordingly.?!

The following example shows how borrowing by using margin affects the distribution of your
returns before commissions and interest on the loan. When the stock increased by 20 percent,
your return on the investment was as follows:

1. The market value of the stock is $12,000, which leaves you with $7,000 after you pay off
the loan.
2. The return on your $5,000 investment is:

7,000
5,000

-1=140-1

=0.40 = 40%
In contrast, if the stock declined by 20 percent to $40 a share, your return would be as follows:

1. The market value of the stock is $8,000, which leaves you with $3,000 after you pay off
the loan.
2. The return on your $5,000 investment is:
3,000 1=0.60-1
5,000
=-0.40 = -40%

You should also recognize that this symmetrical increase in gains and losses is only true prior
to commissions and interest. Obviously, if we assume a 6 percent interest on the borrowed funds
(which would be $5,000 x .06 = $300) and a $100 commission on the transaction, the results
would indicate a lower increase and a larger negative return as follows:

$12,000 — $5,000 — $300 — $100 1

20% Increase:

5,000
_ 6000 413 100
5,000
=0.32 =32%
50% Decline: 38:000 ~ $5,000 ~$300 - $100
5,000
_ 2600y _hs2-1.00
5,000
= -0.48 = -48%

2For a discussion of the investment environment in early 2000, see Greg Ip, “Margin Debt Set a Record in January,
Sparking Fresh Fears Over Speculation,” The Wall Street Journal, 15 February 2000, C1, C2.
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Exchange Market
Makers

In addition to the initial margin requirement, another important concept is the maintenance
margin, which is the required proportion of your equity to the total value of the stock; the mainte-
nance margin protects the broker if the stock price declines. At present, the minimum maintenance
margin specified by the Federal Reserve is 25 percent, but, again, individual brokerage firms can
dictate higher margins for their customers. If the stock price declines to the point where your equity
drops below 25 percent of the total value of the position, the account is considered undermargined
and you will receive a margin call to provide more equity. If you do not respond with the required
funds in time, the stock will be sold to pay off the loan. The time allowed to meet a margin call
varies between investment firms and is affected by market conditions. Under volatile market con-
ditions, the time allowed to respond to a margin call can be shortened drastically.

Given a maintenance margin of 25 percent, when you buy on margin you must consider how
far the stock price can fall before you receive a margin call. The computation for our example is
as follows: If the price of the stock is P and you own 200 shares, the value of the position is 200P
and the equity in the account is 200P — $5,000. The percentage margin is (200P — 5,000)/200P.
To determine the price, P, that is equal to 25 percent (0.25), we use the equation:

200 P — $5,000

=025
200P
200P -5,000=50P
P=$333

Therefore, when the stock price declines to $33.33 (from the original cost of $50), the equity value
is exactly 25 percent; so if the stock goes below $33.33, the investor will receive a margin call.

To continue the previous example, if the stock declines to $30 a share, its total market value
would be $6,000 and your equity value would be $1,000, which is only about 17 percent of the
total value ($1,000/$6,000). You would receive a margin call for approximately $667, which
would give you equity of $1,667, or 25 percent of the total value of the account ($1,667/$6,667).

Now that we have discussed the overall structure of the exchange markets and the orders that are
used to buy and sell stocks, we can discuss the role and function of the market makers on the
exchange. These people and the role they play differ among exchanges. For example, on U.S.
exchanges these people are called specialists; on the TSE they are a combination of the Sairori
and regular members. Most exchanges do not have a single market maker but have competing
dealers such as the Nasdaq Stock Market. On exchanges that have central market makers, these
individuals are critical to the smooth and efficient functioning of these markets.

As noted, a major requirement for a good market is liquidity, which depends on how the mar-
ket makers do their job. Our initial discussion centers on the specialist’s role in U.S. markets, fol-
lowed by a consideration of comparable roles on exchanges in other countries.

U.S. Markets The specialist is a member of the exchange who applies to the exchange to be
assigned stocks to handle.”> The typical specialist will handle about 15 stocks. The minimum
capital requirement for specialists was raised in 1998 to $1 million or the value of 15,000 shares
of each stock assigned, whichever is greater.

2Each stock is assigned to one specialist. Most specialists are part of a specialist firm where partners join together to
spread the work load and the risk of the stock assigned to the firm. As of mid-2002, a total of 460 individual specialists
were in 10 specialist firms—seven that traded equities and three that only traded Exchange Traded Funds (ETFs).
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Functions of the Specialist Specialists have two major functions. First, they serve as bro-
kers to match buy and sell orders and to handle special limit orders placed with member brokers.
As noted earlier, an individual broker who receives a limit order (or stop loss or stop buy order)
leaves it with the specialist, who executes it when the specified price occurs.

The second major function of a specialist is to act as a dealer to maintain a fair and orderly
market by providing liquidity when the normal flow of orders is not adequate. As a dealer, the
specialist must buy and sell for his or her own account (like an OTC dealer) when public supply
or demand is insufficient to provide a continuous, liquid market.

Consider the following example. If a stock is currently selling for about $40 per share, the
current bid and ask in an auction market (without the intervention of the specialist) might be a
40 bid—41 ask. Under such conditions, random market buy and sell orders might cause the stock
price to fluctuate between 40 and 41 constantly—a movement of 2.5 percent between trades.
Most investors would probably consider such a price pattern too volatile; the market would not
be considered continuous. Under such conditions, the specialist is expected to provide “bridge
liquidity” by entering alternative bids and asks or both to narrow the spread and improve the
stock’s price continuity. In this example, the specialist could enter a bid of 40.40 or 40.50 or an
ask of 40.60 or 40.70 to narrow the spread to about $0.20.

Specialists can enter either side of the market, depending on several factors, including the
trend of the market. Notably, they are expected to buy or sell against the market when prices are
clearly moving in one direction. Specifically, they are required to buy stock for their own inven-
tories when there is a clear excess of sell orders and the market is definitely declining. Alterna-
tively, they must sell stock from their inventories or sell it short to accommodate an excess of
buy orders when the market is rising. Specialists are not expected to prevent prices from rising
or declining, but only to ensure that prices change in an orderly fashion (that is, to maintain price
continuity). Evidence that they have fulfilled this requirement is that during recent years NYSE
stocks traded unchanged from, or within 10 cents of, the price of the previous trade about 97 per-
cent of the time.

Assuming that there is not a clear trend in the market, a factor affecting specialists’ decisions
on how to narrow the spread is their current inventory position in the stock. For example, if they
have large inventories of a given stock, all other factors being equal, they would probably enter
on the ask (sell) side to reduce these heavy inventories. In contrast, specialists who have little or
no inventory of shares because they had been selling from their inventories, or selling short,
would tend toward the bid (buy) side of the market to rebuild their inventories or close out their
short positions.

Finally, the position of the limit order book will influence how they narrow the spread.
Numerous limit buy orders (bids) close to the current market and few limit sell orders (asks)
might indicate a tendency toward higher prices because demand is apparently heavy and supply
is limited. Under such conditions, a specialist who is not bound by one of the other factors would
probably opt to accumulate stock in anticipation of a price increase. The specialists on the NYSE
have historically participated as dealers in about 15 percent of the trades, but this percent has
been increasing in recent years—from about 18 percent in 1996 to 27 percent in 2000.%

Specialist Income The specialist derives income from the broker and the dealer functions.
The actual breakdown between the two sources depends on the specific stock. In an actively
traded stock such as IBM, a specialist has little need to act as a dealer because the substantial
public interest in the stock creates a tight market (that is, a small bid-ask spread). In such a case,

BFor a discussion of this trend and its effect on specialists’ income, see Greg Ip, “Big Board Specialists: A Profitable
Anachronism, The Wall Street Journal, 12 March 2001, A10.
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the main source of income would come from maintaining the limit orders for the stock. The
income derived from acting as a broker for a high-volume stock such as IBM can be substantial,
and it is basically without risk.

In contrast, a stock with low trading volume and substantial price volatility would probably
have a fairly wide bid-ask spread, and the specialist would have to be an active dealer. The spe-
cialist’s income from such a stock would depend on his or her ability to trade it profitably. Spe-
cialists have a major advantage when trading because of their limit order books. Officially, only
specialists are supposed to see the limit order book, which means that they would have a monop-
oly on very important information regarding the current supply and demand for a stock. The fact
is, most specialists routinely share the limit order book with other brokers, so it is not a com-
petitive advantage.**

Most specialists attempt to balance their portfolios between strong broker stocks that provide
steady, riskless income and stocks that require active dealer roles. Notably, it is pointed out in
the article referenced in footnote 23 that the increase in dealer activity has been matched with an
increase in return on capital for specialists.?

Tokyo Stock Exchange (TSE) As of 2001, the TSE has a total of 124 “regular members”
(100 Japanese members and 24 foreign members) and 1 Saitori member (4 Saitori firms merged
during 1992). For each membership, the firm is allowed several people on the floor of the
exchange, depending on its trading volume and capital position (the average number of employ-
ees on the floor is 20 per firm for a regular member). The employees of a regular member are
called trading clerks, and the employees of the Saitori member are called intermediary clerks.

Regular members buy and sell securities on the TSE either as agents or principals (brokers
or dealers). Saitori members specialize in acting as intermediaries (brokers) for transactions
among regular members, and they maintain the books for limit orders. (Stop loss and stop buy
orders as well as short selling are not allowed.) Therefore, Saitori members have some of the
characteristics of the U.S. exchange specialists because they match buy and sell orders for cus-
tomers, handle limit orders, and are not allowed to deal with public customers. They differ from
the U.S. exchange specialists because they do not act as dealers to maintain an orderly market.
Only regular members are allowed to buy and sell for their own accounts. Therefore, the TSE
is a two-way, continuous auction, order-driven market where buy and sell orders directly inter-
act with one another with the Saitori acting as the auctioneer (intermediary) between firms sub-
mitting the orders.

Also, although there are about 1,700 listed domestic stocks and 100 foreign stocks on the First
Section, only the largest 150 stocks are traded on the floor of the exchange. Trading on the floor
is enhanced by an electronic trading system called the Floor Order Routing and Execution Sys-
tem (FORES). All other stocks on the TSE are traded through a computer system called CORES,
which stands for Computer-assisted Order Routing and Execution System. With CORES, after
an order is entered into the central processing unit, it becomes part of an electronic “book,”
which is monitored by a Saitori members who matches all buy and sell orders on the computer
in accordance with trading rules.

2*If a major imbalance in trading arises due to new information, the specialist can request a temporary suspension of trad-
ing. For an analysis of what occurs during these trading suspensions, see Michael H. Hopewell and Arthur L. Schwartz,
Jr., “Temporary Trading Suspensions in Individual NYSE Securities,” Journal of Finance 33, no. 5 (December 1978):
1355-1373; and Frank J. Fabozzi and Christopher K. Ma, “The Over-the-Counter Market and New York Stock Exchange
Trading Halts,” The Financial Review 23, no. 4 (November 1988): 427-437.

BFor a rigorous analysis of specialist trading, see Ananth Madhaven and George Sofianos, “An Empirical Analysis of
NYSE Specialist Trading,” Journal of Financial Economics 48, no. 2 (May 1998): 189-210.
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TSE membership is available to corporations licensed by the Minister of Finance. Member
applicants may request any of four licenses: (1) to trade securities as a dealer, (2) to trade as a
broker, (3) to underwrite new securities, or (4) to handle retail distribution of new or outstand-
ing securities.

London Stock Exchange (LSE) Historically, members on the LSE were either brokers
who could trade shares on behalf of customers or jobbers who bought and sold shares as princi-
pals. Following a major deregulation (the “Big Bang”) on October 27, 1986, brokers are allowed
to make markets in various equities and gilts (British government bonds) and jobbers can deal
with non-stock-exchange members, including the public and institutions.

Membership in the LSE includes more than 5,000 individual memberships that are held by
214 broker firms and 22 jobbers. Although individuals gain membership, the operational unit is
a member firm that pays an annual charge equal to 1 percent of its gross revenues.

Since 1965, numerous changes have emerged prompted by the significant growth of trading by
large financial institutions such as banks, insurance companies, pension funds, and investment
companies because the trading requirements of these institutions differ from those of individual
investors. Additional changes have transpired because of capital market globalization. In this
section, we discuss why these changes occurred, consider their impact on the market, and spec-
ulate about future changes.

The growing influence of large financial institutions is shown by data on block trades (transac-
tions involving at least 10,000 shares) and the size of trades in Exhibit 4.10.

Financial institutions are the main source of large block trades, and the number of block
trades on the NYSE has grown steadily from a daily average of 9 in 1965 to almost 22,000 a day
in 2000. On average, such trades constitute more than half of all the volume on the exchange.
Institutional involvement is also reflected in the average size of trades, which has grown from
about 200 shares in 1965 to about 1,200 shares per trade in 2000.%

Several major effects of this institutionalization of the market have been identified:

1. Negotiated (competitive) commission rates

2. The influence of block trades

3. The impact on stock price volatility

4. The development of a National Market System (NMS)

In the following sections, we discuss how each of these effects has affected the operation of
the U.S. securities market.

Background When the NYSE was formally established in 1792, it was agreed that members
would carry out all trades in designated stocks on the exchange and that they would charge non-
members on the basis of a minimum commission schedule that outlawed price cutting. The mini-
mum commission schedule was initially developed to compensate for handling small orders and
made no allowance for the trading of large orders by institutions. As a result, institutional investors
had to pay substantially more in commissions than the costs of the transactions justified.

*Although the influence of institutional trading is greatest on the NYSE, it is also a major factor on the Nasdaq-NMS,
where block trades accounted for almost 50 percent of share volume in 2000.
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EXHIBIT 4.10

YEAR

1965
1970
1975
1980
1985
1990
1995
1996
1997
1998
1999
2000

BLOCK TRANSACTIONS® AND AVERAGE SHARES PER SALE ON THE NYSE

ToraL NumBER OF ToraL NUMBER OF SHARES PERCENTAGE OF Averace NUMBER OF Brock AVERAGE SHARES
BLock TRANSACTIONS IN Brock TrADES (x 1,000) ReporTED VoLUME TrANSACTIONS PER DAy PER SALE
2,171 48,262 3.1% 9 224
17,217 450,908 15.4 68 388
34,420 778,540 16.6 136 495
133,597 3,311,132 29.2 528 872
539,039 14,222,272 51.7 2,139 1,878
843,365 19,681,849 49.6 3,333 2,082
1,963,889 49,736,912 57.0 7,793 1,489
2,348,457 58,510,323 559 9,246 1,392
2,831,321 67,832,129 50.9 11,191 1,300
3,518,200 82,656,678 48.7 13,961 1,250
4,195,721 102,293,458 50.2 16,650 1,205
5,529,152 135,772,004 51.7 21,941 1,187

2Trades of 10,000 shares or more.
Source: NYSE Fact Book 2001, New York Stock Exchange. Reprinted by permission.

The initial reaction to the excess commissions was “give-ups,” whereby brokers agreed to pay
part of their commissions (sometimes as much as 80 percent) to other investment firms desig-
nated by the institution making the trade that provided services to the institution. These com-
mission transfers were referred to as soft dollars. Another response was the increased use of the
third market, where commissions were not fixed as they were on the NYSE. The fixed commis-
sion structure also fostered the development and use of the fourth market.

Negotiated Commissions In 1970, the SEC began a program of negotiated commissions
on large transactions and finally allowed negotiated commissions on all transactions on May 1,
1975 (“May Day”).

The effect on commissions charged has been dramatic. Currently, commissions for institu-
tions are approximately 5 cents per share regardless of the price of the stock, which implies a
large discount on high-priced shares. Individuals also receive discounts from numerous compet-
ing discount brokers who charge a straight transaction fee and provide no research advice or
safekeeping services. These discounts vary depending on the size of the trade.

The reduced commissions caused numerous mergers and liquidations by smaller investment
firms after May Day. Also, with fixed minimum commissions, it was cheaper for most institu-
tions to buy research using soft dollars from large brokerage firms that had good trading and
research capabilities. As a result, many independent research firms disappeared.

Some observers expected regional exchanges to be adversely affected by competitive rates.
Apparently, the unique trading capabilities on these exchanges prevented this because the rela-
tive trading on these exchanges has been maintained and increased.”’

Y'Three papers examine the impact of regional exchanges and the practice of purchasing order flow that would normally
go to the NYSE; see Robert H. Battalio, “Third Market Broker-Dealers: Cost Competitors or Cream Skimmers?”” Jour-
nal of Finance 52, no. 1 (March 1997). 341-352. Robert Battalio, Jason Greene, and Robert Jennings, “How Do Com-
peting Specialists and Preferencing Dealers Affect Market Quality?” Review of Financial Studies 10 (1997): 969-993;
and David Easley, Nicholas Kiefer, and Maureen O’Hara, “Cream-Skimming or Profit Sharing? The Curious Role of
Purchased Order Flow,” Journal of Finance 51, no. 3 (July 1996): 811-833.
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Total commissions paid have shown a significant decline, and the size and structure of the
industry have changed as a result. Although independent research firms contracted, the third
market and regional stock exchanges have survived.

Because the increase in institutional trading has caused an increase in block trades, it is impor-
tant to consider how block trades influence the market and understand how they are transacted.

Block Trades on the Exchanges The increase in block trading by institutions has strained
the specialist system because some specialists did not have the capital needed to acquire blocks
of 10,000 or 20,000 shares. Also, because of Rule 113, specialists were not allowed to directly
contact institutions to offer a block brought by another institution. Therefore, specialists were cut
off from the major source of demand for blocks.

Block Houses This lack of capital and contacts by specialists on the exchange created a
vacuum in block trading that resulted in the development of block houses. Block houses are
investment firms (also referred to as upstairs traders because they are away from the
exchange floor) that help institutions locate other institutions interested in buying or selling
blocks of stock. A good block house has (1) the capital required to position a large block,
(2) the willingness to commit this capital to a block transaction, and (3) contacts among
institutions.

Example of a Block Trade Assume a mutual fund decides to sell 50,000 of its 250,000
shares of Ford Motors. The fund decides to do it through Goldman Sachs (GS), a large block
house and lead underwriter for Ford that knows institutions interested in the stock. After
being contacted by the fund, the traders at Goldman Sachs contact several institutions that
own Ford to see if any of them want to add to their position and to determine their bids.
Assume that the previous sale of Ford on the NYSE was at 35.75 and GS receives commit-
ments from four different institutions for a total of 40,000 shares at an average price of 35.65.
Goldman Sachs returns to the mutual fund and bids 35.50 minus a negotiated commission for
the total 50,000 shares. Assuming the fund accepts the bid, Goldman Sachs now owns the
block and immediately sells 40,000 shares to the four institutions that made prior commit-
ments. It also “positions” 10,000 shares; that is, it owns the 10,000 shares and must eventu-
ally sell them at the best price possible. Because GS is a member of the NYSE, the block will
be processed (“crossed”) on the exchange as one transaction of 50,000 shares at 35.50. The
specialist on the NYSE might take some of the stock to fill limit orders on the book at prices
between 35.50 and 35.75.

For working on this trade, GS receives a negotiated commission, but it has committed almost
$355,000 to position the 10,000 shares. The major risk to GS is the possibility of a subsequent
price change on the 10,000 shares. If it can sell the 10,000 shares for 35.50 or more, it will just
about break even on the position and have the commission as income. If the price of the stock
weakens, GS may have to sell the position at 35.25 and take a loss on it of about $2,500, offset-
ting the income from the commission.

This example indicates the importance of institutional contacts, capital to position a portion
of the block, and willingness to commit that capital to the block trade. Without all three, the
transaction would not take place.

Some stock market observers speculate there should be a strong positive relationship between
institutional trading and stock price volatility because institutions trade in large blocks, and it is
contended that they tend to trade together. Empirical studies of the relationship between the pro-
portion of trading by large financial institutions and stock price volatility have never supported
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National Market
System (NMS)

CONSOLIDATED TAPE VOLUME (THOUSANDS OF SHARES)

1976 6,281,008
1980 12,935,607
1985 32,988,595
1990 48,188,072
1995 106,554,583
1996 126,340,065
1997 159,451,717
1998 203,727,877
1999 247,453,423
2000 316,760,429

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

the folklore.?® In a capital market where trading is dominated by institutions, the best environ-
ment is one where all institutions are actively involved because they provide liquidity for one
another and for noninstitutional investors.

The development of a National Market System (NMS) has been advocated by financial institu-
tions because it is expected to provide greater efficiency, competition, and lower cost of trans-
actions. Although there is no generally accepted definition of an NMS, four major characteris-
tics are generally expected:

1. Centralized reporting of all transactions

2. Centralized quotation system

3. Centralized limit order book (CLOB)

4. Competition among all qualified market makers

Centralized Reporting Centralized reporting requires a composite tape to report all trans-
actions in a stock regardless of where the transactions took place. On the tape you might see a
trade in GM on the NYSE, another trade on the Chicago Exchange, and a third on the OTC.

The NYSE has been operating a central tape since 1975 that includes all NYSE stocks traded
on other exchanges and on the OTC. The volume of shares reported on the consolidated tape is
shown in Exhibit 4.11. The recent breakdown among the seven exchanges and two OTC markets
appears in Exhibit 4.12. Therefore, this component of a National Market System (NMS) is avail-
able for stocks listed on the NYSE. As shown, although the volume of trading is dispersed
among the exchanges and the NASD, the NYSE is clearly dominant.”

2In this regard, see Neil Berkman, “Institutional Investors and the Stock Market,” New England Economic Review
(November—-December 1977): 60-77; and Frank K. Reilly and David J. Wright, “Block Trades and Aggregate Stock
Price Volatility,” Financial Analysts Journal 40, no. 2 (March—April 1984): 54-60.

»For a discussion of these changes, see Janet Bush, “Hoping for a New Broom at the NYSE,” Financial Times, 16 August
1990, 13; William Power, “Big Board, at Age 200, Scrambles to Protect Grip on Stock Market,” The Wall Street Jour-
nal, 13 May 1992, Al, A8; and Pat Widder, “Nasdaq Has Its Eyes Set on the Next 100 Years,” Chicago Tribune,
17 May 1992, Section 7, pp. 1, 4.
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EXCHANGES AND MARKETS INVOLVED IN CONSOLIDATED TAPE WITH PERCENTAGE
OF TRADES DURING 2001

PERCENTAGE PERCENTAGE
Boston 2.36 NASD 7.02
Chicago 3.67 NYSE 84.61
Cincinnati 1.25 Pacific 0.46
Instinet 0.00 Philadelphia 0.64

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

INTERMARKET TRADING SYSTEM ACTIVITY

DAILY AVERAGE

Year Issues ELiGiBLE SHARE VOLUME Executep TRADES AVERAGE SizE OF TRADE
1980 884 1,565,900 2,868 546
1985 1,288 5,669,400 5,867 966
1990 2,126 9,397,114 8,744 1,075
1995 3,542 12,185,064 10,911 1,117
1996 4,001 12,721,968 11,426 1,113
1997 4,535 15,429,377 14,057 1,098
1998 4,844 18,136,472 17,056 1,063
1999 5,056 21,617,723 19,315 1,119
2000 4,664 28,176,178 23,972 1,175

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

Centralized Quotation System A centralized quotation system would list the quotes for
a given stock (say, General Electric, GE) from all market makers on the national exchanges, the
regional exchanges, and the OTC. With such a system, a broker who requested the current mar-
ket quota for GE would see all the prevailing quotes and should complete the trade on the mar-
ket with the best quote.

Intermarket Trading System A centralized quotation system is currently available—the
Intermarket Trading System (ITS), developed by the American, Boston, Chicago, New York,
Pacific, and Philadelphia Stock Exchanges and the NASD. ITS consists of a central computer
facility with interconnected terminals in the participating market centers. As shown in
Exhibit 4.13, the number of issues included, the volume of trading, and the size of trades have
all grown substantially.

With ITS, brokers and market makers in each market center indicate specific buying and sell-
ing commitments through a composite quotation display that shows the current quotes for each
stock in every market center. A broker is expected to go to the best market to execute a cus-
tomer’s order by sending a message committing to a buy or sell at the price quoted. When this
commitment is accepted, a message reports the transaction. The following example illustrates
how ITS works.
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New Trading
Systems

A broker on the NYSE has a market order to sell 100 shares of GE stock. Assuming the quo-
tation display at the NYSE shows that the best current bid for GE is on the Pacific Stock
Exchange (CSE), the broker will enter an order to sell 100 shares at the bid on the PSE. Within
seconds, the commitment flashes on the computer screen and is printed out at the PSE special-
ist’s post where it is executed against the PSE bid. The transaction is reported back to New York
and on the consolidated tape. Both brokers receive immediate confirmation, and the results are
transmitted at the end of each day. Thereafter, each broker completes his or her own clearance
and settlement procedure.

The ITS system currently provides centralized quotations for stocks listed on the NYSE and
specifies whether a bid or ask away from the NYSE market is superior to that on the NYSE.
Note, however, that the system lacks several characteristics. It does not automatically execute at
the best market. Instead, you must contact the market maker and indicate that you want to buy
or sell, at which time the bid or ask may be withdrawn. Also, it is not mandatory that a broker
go to the best market. Although the best price may be at another market center, a broker might
consider it inconvenient to trade on that exchange if the price difference is not substantial. It is
almost impossible to audit such actions. Still, even with these shortcomings, substantial techni-
cal and operational progress has occurred on a central quotation system.

Central Limit Order Book (CLOB) Substantial controversy has surrounded the idea of a
central limit order book (CLOB) that would contain all limit orders from all exchanges. Ideally,
the CLOB would be visible to everyone and all market makers and traders could fill orders on
it. Currently, most limit orders are placed with specialists on the NYSE and filled when a trans-
action on the NYSE reaches the stipulated price. The NYSE specialist receives some part of the
commission for rendering this service. The NYSE has opposed a CLOB because its specialists
do not want to share this lucrative business. Although the technology for a CLOB is available, it
is difficult to estimate when it will become a reality.

Competition Among Market Makers (Rule 390) Market makers have always com-
peted on the OTC market, but competition has been opposed by the NYSE. The competition
argument contends that it forces dealers to offer better bids and asks or they will not do any busi-
ness. Several studies have indicated that competition among dealers (as in the OTC market)
results in a smaller spread. In contrast, the NYSE argues that a central auction market forces all
orders to one central location where the orders are exposed to all interested participants and this
central auction results in the best market and execution, including many transactions at prices
between the current bid and ask.

To help create a centralized auction market, the NYSE’s Rule 390 requires members to obtain
the permission of the exchange before carrying out a transaction in a listed stock off the
exchange. The exchange contends that Rule 390 is necessary to protect the auction market, argu-
ing that its elimination would fragment the market, tempting members to trade off the exchange
and to internalize many orders (that is, members would match orders from their own customers,
which would keep these orders from exposure to the full auction market). Due to the controversy,
progress in achieving this final phase of the NMS has been slow.*

As daily trading volume has gone from about 5 million shares to more than a billion shares, it
has become necessary to introduce new technology into the trading process. Currently, the
NYSE routinely handles days with volume over one billion. The following discussion considers
some technological innovations that assist in the trading process.

9See Hans R. Stoll, “Organization of the Stock Market: Competition or Fragmentation,” Journal of Applied Corporate
Finance 5, no. 4 (Winter 1993): 89-93.
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Super Dot Super Dot is an electronic order-routing system through which member firms
transmit market and limit orders in NYSE-listed securities directly to the posts where securities
are traded or to the Exchange’s order management system, referred to as the Broker Booth Sup-
port System (BBSS), which is at the firm’s trading booth on the floor of the Exchange. After the
order has been executed, a report of execution is returned directly to the member firm office over
the same electronic circuit and the execution is submitted directly to the comparison systems.
Member firms can enter market orders up to 2,099 shares and limit orders in round or odd lots
up to 30,099 shares. An estimated 85 percent of all market orders enter the NYSE through the
Super Dot system.

Display Book The Display Book is an electronic workstation that keeps track of all limit
orders and incoming market orders. This includes incoming Super Dot limit orders. The Display
Book sorts the limit orders and displays them in price/time priority.

Opening Automated Report Service (OARS) OARS, the opening feature of the Super
Dot system, accepts member firms’ preopening market orders up to 30,099 shares. OARS auto-
matically and continuously pairs buy and sell orders and presents the imbalance to the specialist
prior to the opening of a stock. This system helps the specialist determine the opening price and
the potential need for a preopening call market.

Market Order Processing Super Dot’s postopening market order system is designed to
accept member firms’ postopening market orders up to 3 million shares. The system provides
rapid execution and reporting of market orders. During 2000, the average time for an execution
and report back to a member firm for eligible market orders was 15-16 seconds.

Limit Order Processing The limit order processing system provides an overnight file for
orders with a specified price so they can be executed when and if a specific price is reached. The
system accepts limit orders up to 3 million shares and electronically updates the specialists’ Dis-
play Book. Good-until-canceled orders that are not executed on the day of submission are auto-
matically stored until executed or canceled.

NYSE Off-Hours Trading One of the major concerns of the NYSE is the continuing ero-
sion of its market share for stocks listed on the NYSE due to global trading. Specifically, the
share of trading of NYSE-listed stock has declined from about 85 percent during the early 1980s
to about 80 percent in 2000. This reflects an increase in trading on regional exchanges and the
third market, some increase in fourth-market trading, but mainly an increase in trading in foreign
markets in London and Tokyo. The NYSE has attempted to respond to this by expanding its trad-
ing hours and listing more non-U.S. stocks. The expansion of hours involves two NYSE cross-
ing sessions.

Crossing Session I (CSI) provides the opportunity to trade individual stocks at the NYSE
closing prices after the regular session—from 4:15 p.m. to 5:00 p.M. Crossing Session II (CSII)
allows trading a collection of at least 15 NYSE stocks with a market value of at least $1 million.
This session is from 4:00 p.m. to 5:15 p.m.

Listing Foreign Stocks on the NYSE A major goal and concern for the NYSE is the abil-
ity to list foreign stocks on the exchange. The NYSE chairman, Richard A. Grasso, has stated on
several occasions that the exchange recognizes that much of the growth in the coming decades
will be in foreign countries and their stocks. As a result, the exchange wants to list a number of
these stocks. The problem is that current SEC regulations will not allow the NYSE to list these
firms because they follow less-stringent foreign accounting and disclosure standards.
Specifically, many foreign companies issue financial statements less frequently and with less
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information than what is required by the SEC. As a result, about 434 foreign firms currently have
shares traded on the NYSE (mainly through ADRSs), but it is contended that 2,000 to 3,000 for-
eign companies would qualify for listing on the NYSE except for the accounting rules. The
exchange contends that, unless the rules are adjusted and the NYSE is allowed to compete with
other world exchanges (the LSE lists more than 600 foreign stocks), it will eventually become a
regional exchange in the global market. The view of the SEC is that they have an obligation to
ensure that investors receive adequate disclosure. This difference hopefully will be resolved in
favor of allowing additional foreign listings.*!

London Stock Exchange As noted, the London Stock Exchange initiated several major
changes with the Big Bang, such as allowing being brokers to act as market makers, jobbers being
allowed to deal with the public and with institutions, and all commissions being fully negotiable.

The gilt market was restructured to resemble the U.S. government securities market. This new
arrangement has created a more competitive environment.

Trades are reported on a system called Stock Exchange Automated Quotations (SEAQ) Inter-
national, which is an electronic market-price information system similar to Nasdaq. In addition,
real-time prices are being shared with the NYSE while the NASD provides certain U.S. OTC
prices to the London market.*?

Tokyo Stock Exchange (TSE) The TSE experienced a “big bang” during 1998 that intro-
duced more competition in trading commissions and also encouraged competition among mar-
ket participants.

Currently, 25 foreign firms are members of the TSE, although Japanese investment firms
dominate the Japanese financial market: Nomura, Daiwa, and Nikko.

In addition to the expected effects of the NMS and a global capital market, there are other
changes that you should understand.

Creation and Consolidation of Stock Exchanges Earlier in this chapter, we discussed
two major trends that appeared to be inconsistent. The first was the creation of new exchanges
in many emerging markets because these countries needed the new capital from primary equity
markets, but these primary markets needed to be supported by the liquidity provided by the sec-
ondary stock exchange markets. The second trend was the consolidation of the exchanges in
many developed countries because of the added liquidity provided by size and the financial
resources provided by the mergers that would be used to develop the technology required to
compete in the current and future environment. The fact is, we expect both of these trends to con-
tinue. Specifically, the new exchanges will be created to help an emerging country develop its
full capital market but, subsequently, these exchanges will merge or affiliate with other
exchanges after the markets become more developed in order to provide additional liquidity and
concentrate the resources needed for technology.

3'The NYSE argument is supported in the following articles: William J. Baumol and Burton Malkiel, “Redundant Reg-
ulation of Foreign Security Trading and U.S. Competitiveness,” Journal of Applied Corporate Finance 5, no. 4 (Winter
1993): 19-27; and Franklin Edwards, “Listing of Foreign Securities on U.S. Exchanges,” Journal of Applied Corporate
Finance 5, no. 4 (Winter 1993): 28-36.

3For a recent discussion of the challenges facing the London Stock Exchange (LSE), see Vincent Boland, “Securing a
Future,” Financial Times (March 5, 2001).
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More Specialized Investment Companies Although more individuals want to own
stocks and bonds, they have increasingly acquired this ownership through investment compa-
nies because most individuals find it too difficult and time-consuming to do their own analy-
sis. This increase in fund sales has caused an explosion of new funds (discussed in Chapter 3
and Chapter 25) that provide numerous opportunities to diversify in a wide range of asset
classes.

This trend toward specialized funds will continue and could possibly include other investment
alternatives such as stamps, coins, and art. Because of the lower liquidity of foreign securities,
stamps, coins, and art, many of these new mutual funds will be closed-end and will be traded on
an exchange.

Changes in the Financial Services Industry The financial services industry is experi-
encing a major change in makeup and operation. Prior to 1960, the securities industry was com-
posed of specialty firms that concentrated in specific investments such as stocks, bonds, com-
modities, real estate, or insurance. During the early 1980s, some firms focused on creating
financial supermarkets that considered all these investment alternatives around the world. Prime
examples would be Merrill Lynch, which acquired insurance and real estate subsidiaries, and
Travelers Insurance, which acquired Salomon Brothers and Smith Barney. A subset includes
firms that are global in coverage but limit their product line to mainstream investment instru-
ments, such as bonds, stocks, futures, and options. Firms in this category would include Merrill
Lynch, Goldman Sachs, and Morgan Stanley, among others. At the other end of the spectrum,
large banks such as Citicorp and UBS (formerly Union Bank of Switzerland) are entering the
investment banking and money management business.

In contrast to financial supermarkets, some firms are going the specialty, or “boutique,” route,
attempting to provide unique, superior financial products. Examples include discount brokers,
investment firms that concentrate on institutional or individual investors, or firms that concen-
trate on an industry such as banking.

It appears we are moving toward a world with two major groups. Specifically, one group
would include a few global investment firms that deal in almost all the asset classes available,
while the second group would include numerous firms that provide specialized services in
unique products.

Trading in Cybermarkets Beyond these firm changes, the advances in technology con-
tinue to accelerate and promise to affect how the secondary market will be organized and oper-
ated. Specifically, computerized trading has made tremendous inroads during the past five years
and promises to introduce numerous additional changes into the 21st century in markets around
the world. The 24-hour market will require extensive computerized trading. It is envisioned that
the markets of the future will be floorless, global, and highly automated.*

3This includes the “Market 2000 report, prepared by the SEC, which is concerned with the organization and operation
of securities markets in the United States. Notably, many emerging market exchanges are able to “leapfrog” to the latest
technology. This also includes the technology innovations related to the merger of the NASD and the AMEX, discussed
earlier. This is discussed in Paula Dwyer, A. Osterland, K. Capell, and S. Reier, “The 21st Century Stock Market,” Busi-
ness Week, 10 August 1998, 66-72. Also, Greg Ip, “Instinet Expands Its Presence,” The Wall Street Journal, 28 July 1999,
C1, discusses a new electronic market that will compete with the NYSE and the Nasdaq. For a set of articles on this topic,
see Kathryn D. Jost, ed., Best Execution and Portfolio Performance (Charlottesville, Va.: The Association of Investment
Management and Research, 2001). The presentation by Erik Sirri entitled “The Future of Stock Exchanges” is very rel-
evant.
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The Internet

Many Internet sites deal with different aspects of
investing. Earlier site suggestions led you to infor-
mation and prices of securities traded both in the
U.S. and around the globe. Here are some addi-
tional sites of interest:

http://finance.yahoo.com One of the best
sites for a variety of investment information
including market quotes, commentary, and
research, both domestic and international.

http://www.quote.com This site offers sub-
stantial market information, including price quotes
on stocks, selected bonds, and options. Price
charts are available.

http://www.sec.gov The Web site of the SEC
(Securities and Exchange Commission) offers news
and information, investor assistance and complaint
handling, SEC rules, enforcement, and data.
http://www.nyse.com New York Stock
Exchange; http://www.amex.com American
Stock Exchange; www.nasdaq.com National
Association of Securities Dealers Automated Quo-
tation (Nasdaq)

The Web sites offer information about the rele-
vant market, price quotes, listings of firms, and
investor services. The AMEX site includes price
quotes for SPDRs (S&P Depository Receipts,
which represent ownership in the S&P 500 index
or the S&P Midcap 400 index) and iShares MSCI
Index Funds, which track the Morgan Stanley Capi-
tal International (MSCI) indexes of over 20 coun-
tries and regions.

Several Nasdag-related sites are of special
interest. http://www.nasdaqtrader.com pre-

Investments Online

sents useful statistics about trading in individual
stocks. http://www.academic.nasdaq.com
has a feature, “Nasdaq Head Trader,” which allows
a visitor to pretend to be a market maker.

http://www.etrade.com E*Trade Financial
http://www.schwab.com Charles Schwab Co.
http://www.ml.com Merrill Lynch & Co., Inc.
Many brokerage houses have Web pages. These
are three examples of such sites. E¥Trade Securi-
ties is an example of an on-line brokerage firm
that allows investors to trade securities over the
Internet. Schwab is a discount broker, whereas
Merrill Lynch is a full-service broker with a reputa-
tion for good research.

Links to country stock and other financial mar-
kets are available at

http://www.internationalist.com/
business, http://biz.yahoo.com/ifc/,
http://www.gwdg.de/ ~ifbg/stock1.htm,
and links available on http://finance.wat.ch.

Web sites of regional stock exchanges in the
U.S. include http://www.bostonstock.com,
http://www.chicagostock.com,
http://www.cincinnatistock.com,
http://www.pacificex.com, and
http://www.phlx.com.

The NASD's Web site is http://www.
nasd.com; other industry organizations include
the Securities Industry Association http://www.
sia.com and the Securities Traders Association
http://www.securitiestraders.com.

Summary

* The securities market is divided into primary and secondary markets. Secondary markets provide the
liquidity that is critical for primary markets. The major segments of the secondary markets include
listed exchanges (the NYSE, AMEX, TSE, LSE, and regional exchanges), the over-the-counter market,
the third market, and the fourth market. Because you will want to invest across these secondary markets
within a country as well as among countries, you need to understand how the markets differ and how

they are similar.

Many of the dramatic changes in our securities markets during the past 30 years are due to an increase

in institutional trading and to rapidly evolving global markets. It is important to understand what has
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happened and why it happened because numerous changes have occurred—and many more are yet to
come. You need to understand how these changes will affect your investment alternatives and opportu-
nities. You must look not only for the best investment but also for the best securities market to buy
and/or sell the investment. This discussion should provide the background to help you make that trad-
ing decision.

1. Define market and briefly discuss the characteristics of a good market.

2. You own 100 shares of General Electric stock and you want to sell it because you need the money to
make a down payment on a stereo. Assume there is absolutely no secondary market system in com-
mon stocks. How would you go about selling the stock? Discuss what you would have to do to find a
buyer, how long it might take, and the price you might receive.

3. Define liquidity and discuss the factors that contribute to it. Give examples of a liquid asset and an
illiquid asset, and discuss why they are considered liquid and illiquid.

4. Define a primary and secondary market for securities and discuss how they differ. Discuss why the
primary market is dependent on the secondary market.

5. Give an example of an initial public offering (IPO) in the primary market. Give an example of a sea-
soned equity issue in the primary market. Discuss which would involve greater risk to the buyer.

6. Find an advertisement for a recent primary offering in The Wall Street Journal. Based on the infor-
mation in the ad, indicate the characteristics of the security sold and the major underwriters. How
much new capital did the firm derive from the offering before paying commissions?

7. Briefly explain the difference between a competitive bid underwriting and a negotiated
underwriting.

8. The figures in Exhibit 4.4 reveal a major change over time in the price paid for a membership (seat)
on the NYSE. How would you explain this change over time?

9. What are the major reasons for the existence of regional stock exchanges? Discuss how they differ
from the national exchanges.

10. Which segment of the secondary stock market (listed exchanges or the OTC) is larger in terms of the
number of issues? Which is larger in terms of the value of the issues traded?

11. Discuss the three levels of Nasdaq in terms of what each level provides and who would subscribe to
each of these levels.

12. a. Define the third market. Give an example of a third-market stock.
b. Define the fourth market. Discuss why a financial institution would use the fourth market.

13. Briefly define each of the following terms and give an example:
a. Market order
b. Limit order
c. Short sale
d. Stop loss order

14. Briefly discuss the two major functions and sources of income for the NYSE specialist.

15. Describe the duties of the Saitori member on the TSE. Discuss how these duties differ from those of
the NYSE specialist.

16. Discuss why the U.S. equity market has experienced major changes since 1965.

17. What were give-ups? What are “soft dollars”? Discuss why soft dollars and give-ups existed when
there were fixed commissions.

18. Describe block houses and explain why they evolved. Describe what is meant by positioning part of
a block.

19. a. Describe the major attributes of the National Market System (NMS).
b. Briefly describe the ITS and what it contributes to the NMS. Discuss the growth of the ITS.

20. The chapter includes a discussion of expected changes in world capital markets. Discuss one of the
suggested changes in terms of what has been happening or discuss an evolving change that was not
mentioned.
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Problems

1. The initial margin requirement is 60 percent. You have $40,000 to invest in a stock selling for $80 a
share. Ignoring taxes and commissions, show in detail the impact on your rate of return if the stock
rises to $100 a share and if it declines to $40 a share assuming (a) you pay cash for the stock, and
(b) you buy it using maximum leverage.

2. Lauren has a margin account and deposits $50,000. Assuming the prevailing margin requirement is
40 percent, commissions are ignored, and The Gentry Shoe Corporation is selling at $35 per share:

a. How many shares of Gentry Shoe can Lauren purchase using the maximum allowable margin?
b. What is Lauren’s profit (loss) if the price of Gentry’s stock
(1) Rises to $45?
(2) Falls to $25?
c. If the maintenance margin is 30 percent, to what price can Gentry Shoe fall before Lauren will
receive a margin call?

3. Suppose you buy a round lot of Maginn Industries stock on 55 percent margin when the stock is sell-
ing at $20 a share. The broker charges a 10 percent annual interest rate, and commissions are 3 per-
cent of the total stock value on both the purchase and sale. A year later, you receive a $0.50 per share
dividend and sell the stock for 27. What is your rate of return on the investment?

4. You decide to sell short 100 shares of Charlotte Horse Farms when it is selling at its yearly high of
56. Your broker tells you that your margin requirement is 45 percent and that the commission on the
purchase is $155. While you are short the stock, Charlotte pays a $2.50 per share dividend. At the
end of one year, you buy 100 shares of Charlotte at 45 to close out your position and are charged a
commission of $145 and 8 percent interest on the money borrowed. What is your rate of return on
the investment?

5. You own 200 shares of Shamrock Enterprises that you bought at $25 a share. The stock is now sell-
ing for $45 a share.

a. If you put in a stop loss order at $40, discuss your reasoning for this action.
b. If the stock eventually declines in price to $30 a share, what would be your rate of return with and
without the stop loss order?

6. Two years ago, you bought 300 shares of Kayleigh Milk Co. for $30 a share with a margin of 60 per-
cent. Currently, the Kayleigh stock is selling for $45 a share. Assuming no dividends and ignoring
commissions, (a) compute the annualized rate of return on this investment if you had paid cash and
(b) your rate of return with the margin purchase.

7. The stock of the Michele Travel Co. is selling for $28 a share. You put in a limit buy order at $24 for
one month. During the month, the stock price declines to $20, then jumps to $36. Ignoring commis-
sions, what would have been your rate of return on this investment? What would be your rate of
return if you had put in a market order? What if your limit order was at $18?
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Chapter 5 Security Market
Indicator Series

After you read this chapter, you should be able to answer the following questions:

What are some major uses of security market indicator series (indexes)?

What are the major characteristics that cause alternative indexes to differ?

What are the major stock market indexes in the United States and globally, and what are
their characteristics?

What are the major bond market indexes for the United States and the world?

What are some of the composite stock—bond market indexes?

Where can you get historical and current data for all these indexes?

YYY YVYY

A fair statement regarding security market indicator series—especially those outside the
United States—is that everybody talks about them but few people understand them. Even those
investors familiar with widely publicized stock market series, such as the Dow Jones Industrial
Average (DJIA), usually know little about indexes for the U.S. bond market or for non-U.S. stock
markets such as Tokyo or London.

Although portfolios are obviously composed of many different individual stocks, investors
typically ask, “What happened to the market today?” The reason for this question is that if an
investor owns more than a few stocks or bonds, it is cumbersome to follow each stock or bond
individually to determine the composite performance of the portfolio. Also, there is an intuitive
notion that most individual stocks or bonds move with the aggregate market. Therefore, if the
overall market rose, an individual’s portfolio probably also increased in value. To supply
investors with a composite report on market performance, some financial publications or invest-
ment firms have developed stock market and bond market indexes.!

The initial section discusses several ways that investors use market indicator series. An aware-
ness of these significant functions should provide an incentive for becoming familiar with these
series and indicates why we present a full chapter on this topic. The second section considers
what characteristics cause alternative indexes to differ. In this chapter, we discuss numerous
stock market and bond market indexes. You should understand their differences and why one of
them is preferable for a given task because of its characteristics. The third section presents the
most well-known U.S. and global stock market series separated into groups based on the weight-
ing scheme used. The fourth section considers bond market indexes, which is a relatively new
topic, because the creation and maintenance of total return bond indexes are new. Again, we con-
sider international bond indexes following the domestic indexes. In the fifth section, we consider
composite stock market—bond market series. With this background, you should be able to make
an intelligent choice of the indicator series based upon how you want to use the index.

"Throughout this chapter and the book, we will use indicator series and indexes interchangeably, although indicator
series is the more correct specification because it refers to a broad class of series; one popular type of series is an index,
but there can be other types and many different indexes.
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Security market indexes have at least five specific uses. A primary application is to use the index
values to compute total returns and risk for an aggregate market or some component of a market
over a specified time period and use the rates of return and risk measures computed as a bench-
mark to judge the performance of individual portfolios. A basic assumption when evaluating
portfolio performance is that any investor should be able to experience a risk-adjusted rate of
return comparable to the market by randomly selecting a large number of stocks or bonds from
the total market; hence, a superior portfolio manager should consistently do better than the mar-
ket. Therefore, an aggregate stock or bond market index can be used as a benchmark to judge
the performance of professional money managers.

Indicator series are also used to develop an index portfolio. As we will discuss later, it is dif-
ficult for most money managers to consistently outperform specified market indexes on a risk-
adjusted basis over time. If this is true, an obvious alternative is to invest in a portfolio that will
emulate this market portfolio. This notion led to the creation of index funds, whose purpose is to
track the performance of the specified market series (index) over time.> The original index fund
concept was related to common stocks. Subsequently, development of comprehensive, well-
specified bond market indexes and similar inferior performance relative to the bond market by
most bond portfolio managers have led to a similar phenomenon in the fixed-income area (bond
index funds).’?

Securities analysts, portfolio managers, and others use security market indexes to examine the
factors that influence aggregate security price movements (that is, the indexes are used to mea-
sure aggregate market movements).

Another group interested in an aggregate market series is “technicians,” who believe past
price changes can be used to predict future price movements. For example, to project future stock
price movements, technicians would plot and analyze price and volume changes for a stock mar-
ket series like the Dow Jones Industrial Average.

Finally, work in portfolio and capital market theory has implied that the relevant risk for
an individual risky asset is its systematic risk, which is the relationship between the rates of
return for a risky asset and the rates of return for a market portfolio of risky assets.* There-
fore, in this case, an aggregate market index is used as a proxy for the market portfolio of
risky assets.

In summary, security market indexes are used:

» As benchmarks to evaluate the performance of professional money managers

» To create and monitor an index fund

» To measure market rates of return in economic studies

» For predicting future market movements by technicians

» As a proxy for the market portfolio of risky assets when calculating the systematic risk of
an asset

“For a discussion of indexing, see “New Ways to Play the Indexing Game,” Institutional Investor 22, no. 13 (November
1988): 92-98; and Sharmin Mossavar-Rahmani, “Indexing Fixed-Income Assets,” in The Handbook of Fixed Income
Securities, 6th ed., ed. Frank J. Fabozzi (New York: McGraw-Hill, 2001).

3See Fran Hawthorne, “The Battle of the Bond Indexes,” Institutional Investor 20, no. 4 (April 1986), and Chris P. Dia-
lynas. “The Active Decisions in the Selection of Passive Management and Performance Bogeys,” in The Handbook of
Fixed Income Securities, 6th ed., ed. Frank J. Fabozzi (New York: McGraw-Hill, 2001).

“This concept and its justification are discussed in Chapter 7 and Chapter 8. Subsequently, in Chapter 26, we consider
the difficulty of finding an index that is an appropriate proxy for the market portfolio of risky assets.
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Because the indicator series are intended to reflect the overall movements of a group of securi-
ties, it is necessary to consider which factors are important when constructing an index that is
intended to represent a total population.

The size of the sample, the breadth of the sample, and the source of the sample used to construct
a series are all important.

A small percentage of the total population will provide valid indications of the behavior of
the total population if the sample is properly selected. In fact, at some point the costs of taking
a larger sample will almost certainly outweigh any benefits of increased size. The sample should
be representative of the total population; otherwise, its size will be meaningless. A large biased
sample is no better than a small biased sample. The sample can be generated by completely ran-
dom selection or by a nonrandom selection technique that is designed to incorporate the charac-
teristics of the desired population. Finally, the source of the sample is important if there are any
differences between segments of the population, in which case samples from each segment
are required.

Our second concern is with the weight given to each member in the sample. Three principal
weighting schemes are used: (1) a price-weighted series, (2) a market-value-weighted series, and
(3) an unweighted series, or what would be described as an equally weighted series.

Our final consideration is selecting the computational procedure. One alternative is to take a sim-
ple arithmetic average of the various members in the series. Another is to compute an index and
have all changes, whether in price or value, reported in terms of the basic index. Finally, some
prefer using a geometric average of the components rather than an arithmetic average.

As mentioned previously, we hear a lot about what happens to the Dow Jones Industrial Average
(DJIA) each day. In addition, you might also hear about other stock indexes, such as the S&P 500
index, the Nasdaq composite, or even the Nikkei Average. If you listen carefully, you will realize
that these indexes change by differing amounts. Reasons for some differences are obvious, such
as the DJIA versus the Nikkei Average, but others are not. In this section, we briefly review how
the major series differ in terms of the characteristics discussed in the prior section, which will help
you understand why the movements over time for alternative indexes should differ.

The discussion of the indexes is organized by the weighting of the sample of stocks. We begin
with the price-weighted series because some of the most popular indexes are in this category.
The next group is the market-value-weighted series, which is the technique currently used for
most indexes. Finally, we will examine the unweighted series.

A price-weighted series is an arithmetic average of current prices, which means that index
movements are influenced by the differential prices of the components.

Dow Jones Industrial Average The best-known price-weighted series is also the oldest
and certainly the most popular stock market indicator series, the Dow Jones Industrial Average
(DJIA). The DIJIA is a price-weighted average of 30 large, well-known industrial stocks that are
generally the leaders in their industry (blue chips). The DJIA is computed by totaling the current
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BETTELERN)> EXAMPLE OF CHANGE IN DJIA DIVISOR WHEN A SAMPLE STOCK SPLITS

AFTER THREE-FOR-ONE

BEFORE SPLIT SpuT BY STOoCK A
Prices Prices
A 30 10
B 20 20
C 10 10
60 +3=20 40+X =20 X=2

(New Divisor)

prices of the 30 stocks and dividing the sum by a divisor that has been adjusted to take account
of stock splits and changes in the sample over time.> The divisor is adjusted so that the index
value will be the same before and after the split. An adjustment of the divisor is demonstrated in
Exhibit 5.1.

30
DJIA, =Y p,/D,,

i=1

where:

DJIA, = the value of the DJIA on day ¢
pi. = the closing price of stock i on day ¢
D, = the adjusted divisor on day ¢

In Exhibit 5.1, three stocks are employed to demonstrate the procedure used to derive a new
divisor for the DJIA when a stock splits. When stocks split, the divisor becomes smaller as
shown. The cumulative effect of splits can be derived from the fact that the divisor was originally
30.0; but, as of July 2002, it was 0.14445222.

The adjusted divisor ensures that the new value for the series is the same as it would have
been without the split. In this example, the pre-split index value was 20. Therefore, after the split,
given the new sum of prices, the divisor is adjusted downward to maintain this value of 20. The
divisor is also changed when there is a change in the sample makeup of the series.

Because the series is price weighted, a high-priced stock carries more weight than a low-
priced stock, so, as shown in Exhibit 5.2, a 10 percent change in a $100 stock ($10) will cause
a larger change in the series than a 10 percent change in a $30 stock ($3). In Case A, when the
$100 stock increases by 10 percent, the average rises by 5.5 percent; in Case B, when the $30
stock increases by 10 percent, the average rises by only 1.7 percent.

The DJIA has been criticized on several counts. First, the sample used for the series is lim-
ited to 30 nonrandomly selected blue-chip stocks that cannot be representative of the thou-
sands of U.S. stocks. Further, the stocks included are large, mature, blue-chip firms rather

A complete list of all events that have caused a change in the divisor since the DJIA went to 30 stocks on October 1,
1928, is contained in Phyllis S. Pierce, ed., The Business One Irwin Investor’s Handbook (Burr Ridge, I11.: Dow Jones
Books, annual). In May 1996 the DJIA celebrated its 100th birthday, which was acknowledged with two special sections
entitled “A Century of Investing” and “100 Years of the DJIA,” The Wall Street Journal, 28 May 1996.
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DEMONSTRATION OF THE IMPACT OF DIFFERENTLY PRICED SHARES
ON A PRICE-WEIGHTED INDICATOR SERIES

PERIOD T + 1

Periop T Case A Case B
A 100 110 100
B 50 50 50
c 30 30 33
Sum 180 190 183
Divisor 3 3 3
Average 60 63.3 61
Percentage change 5.5 1.7

than the typical company. Several studies have shown that the DJIA has not been as volatile
as other market indexes and its long-run returns are not comparable to other NYSE stock
indexes.

In addition, because the DJIA is price weighted, when companies have a stock split, their
prices decline, and therefore their weight in the DJIA is reduced—even though they may be
large and important. Therefore, the weighting scheme causes a downward bias in the DJIA,
because high-growth stocks will have higher prices; and, because such stocks tend to split,
they will consistently lose weight within the index.® Dow Jones also publishes an average of
20 stocks in the transportation industry and 15 utility stocks. Detailed reports of the aver-
ages are contained daily in The Wall Street Journal and weekly in Barron’s, including hourly
figures.

Nikkei-Dow Jones Average Also referred to as the Nikkei Stock Average Index, the
Nikkei—-Dow Jones Average is an arithmetic average of prices for 225 stocks on the First
Section of the Tokyo Stock Exchange (TSE). This best-known series in Japan shows stock
price trends since the reopening of the TSE. Notably, it was formulated by Dow Jones and
Company, and, similar to the DJIA, it is a price-weighted series. It is also criticized because
the 225 stocks that are included comprise only about 15 percent of all stocks on the First
Section. It is reported daily in The Wall Street Journal and the Financial Times and weekly
in Barron’s.

A market-value-weighted series is generated by deriving the initial total market value of all
stocks used in the series (Market Value = Number of Shares Outstanding x Current Market
Price). This initial figure is typically established as the base and assigned an index value (the
most popular beginning index value is 100, but it can vary—say, 10, 50). Subsequently, a new

®For several articles that consider the origin and performance of the DJIA during its 100 years, see “100 Years of the
DIJIA,” section in The Wall Street Journal, 28 May 1996, R29-R56. For a discussion of differing results, see Greg Ip,
“What’s Behind the Trailing Performance of the Dow Industrials vs. the S & P 5007 The Wall Street Journal, 20 August
1998, C1, C17.
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EXAMPLE OF A COMPUTATION OF A MARKET-VALUE-WEIGHTED INDEX

Stock SHARE PRICE NUMBER OF SHARES MARKET VALUE
December 31, 2002
A $10.00 1,000,000 $ 10,000,000
B 15.00 6,000,000 90,000,000
C 20.00 5,000,000 100,000,000
Total $200,000,000
Base Value Equal to an Index of 100
December 31, 2003
A $12.00 1,000,000 $ 12,000,000
B 10.00 12,000,000* 120,000,000
C 20.00 5,500,000° 110,000,000
Total $242,000,000
New _ Current Market Value _ Beginning

Index Value — Base Value Index Value
_ $242,000,000
" $200,000,000
=1.21x100

=121

100

*Stock split two-for-one during the year.
®Company paid a 10 percent stock dividend during the year.

market value is computed for all securities in the index, and the current market value is compared
to the initial “base” value to determine the percentage of change, which in turn is applied to the
beginning index value.

pAY

L X Beginning Index Value
b b

Index, =

where:

Index, = index value on day ¢
P, = ending prices for stocks on day ¢
0Q; = number of outstanding shares on day ¢
P, = ending price for stocks on base day
, = number of outstanding shares on base day

A simple example for a three-stock index in Exhibit 5.3 indicates that there is an automatic
adjustment for stock splits and other capital changes with a value-weighted index because the
decrease in the stock price is offset by an increase in the number of shares outstanding.

In a market-value-weighted index, the importance of individual stocks in the sample depends
on the market value of the stocks. Therefore, a specified percentage change in the value of a large
company has a greater impact than a comparable percentage change for a small company. As
shown in Exhibit 5.4, assuming the only change is a 20 percent increase in the value of Stock A,
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DEMONSTRATION OF THE IMPACT OF DIFFERENT VALUES
ON A MARKET-VALUE-WEIGHTED STOCK INDEX

DECEMBER 31, 2002 DECEMBER 31, 2003
CASE A CASE B

Stock NUMBER OF SHARES Price VALUE Price VALUE Price VALUE
A 1,000,000 $10.00 $ 10,000,000 $12.00 $ 12,000,000 $10.00 $ 10,000,000
B 6,000,000 15.00 90,000,000 15.00 90,000,000 15.00 90,000,000
C 5,000,000 20.00 100,000,000 20.00 100,000,000 24.00 120,000,000

$200,000,000 $202,000,000 $220,000,000
Index Value 100.00 101.00 110.00

Unweighted Price
Indicator Series

which has a beginning value of $10 million, the ending index value would be $202 million, or
an index of 101. In contrast, if only Stock C increases by 20 percent from $100 million, the end-
ing value will be $220 million or an index value of 110. The point is, price changes for the large
market value stocks in a market-value-weighted index will dominate changes in the index value
over time. This value-weighting effect was prevalent during 1998 when the market was being
driven by large-growth stocks—that is, almost all of the gain for the year was attributable to the
largest 50 of the S&P 500 Index.

Exhibit 5.5 is a summary of the characteristics of the major price-weighted, market-value-
weighted, and equal-weighted stock price indexes for the United States and the major foreign
countries. As shown, the major differences are the number of stocks in the index, but more
important, the source of the sample (stocks from the NYSE, the Nasdaq OTC, all U.S. stocks, or
stocks from a foreign country, such as the United Kingdom or Japan).

Exhibit 5.6 shows the “Stock Market Data Bank™ from The Wall Street Journal of July 13,
2001, which contains values for many of the U.S. stock indexes we have discussed. To gain an
appreciation of the differences among indexes, you should examine the different 12-month per-
centage changes of alternative indexes in the third column from the left. Exhibit 5.7 shows a sim-
ilar table for alternative indexes created and maintained by the Financial Times.

In an unweighted index, all stocks carry equal weight regardless of their price or market value.
A $20 stock is as important as a $40 stock, and the total market value of the company is unim-
portant. Such an index can be used by individuals who randomly select stock for their portfolio
and invest the same dollar amount in each stock. One way to visualize an unweighted series is
to assume that equal dollar amounts are invested in each stock in the portfolio at the beginning
of the period (for example, an equal $1,000 investment in each stock would work out to 50 shares
of a $20 stock, 100 shares of a $10 stock, and 10 shares of a $100 stock). In fact, the actual
movements in the index are typically based on the arithmetic average of the percent changes in
price or value for the stocks in the index. The use of percentage price changes means that the
price level or the market value of the stock does not make a difference—each percentage change
has equal weight. This arithmetic average of percent changes procedure is used in academic stud-
ies when the authors specify equal weighting.

In contrast to computing an arithmetic average of percentage changes, both Value Line and
the Financial Times Ordinary Share Index compute a geometric mean of the holding period
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NAME OF INDEX

Dow Jones Industrial Average
Nikkei—-Dow Jones Average
S&P Industrials
S&P Transportation
S&P Utilities
S&P Financials
S&P 500 Composite
NYSE
Industrial
Utility
Transportation
Financial
Composite
Nasdaq
Composite
Industrial
Banks
Insurance
Other finance
Transportation
Telecommunications
Computer
Biotech
AMEX Market Value
Dow Jones Equity Market Index
Wilshire 5000 Equity Value
Russell Indexes
3,000
1,000
2,000
Financial Times Actuaries Index
All share
FT100
Small cap
Mid cap
Combined
Tokyo Stock Exchange
Price Index (TOPIX)
Value Line Averages
Industrials
Utilities
Rails
Composite

Financial Times Ordinary Share Index

FT-Actuaries World Indexes

Morgan Stanley Capital
International (MSCI) Indexes

Dow Jones World Stock Index

Euromoney—TFirst Boston
Global Stock Index

Salomon-Russell World
Equity Index

WEIGHTING

Price

Price

Market value
Market value
Market value
Market value
Market value

Market value
Market value
Market value
Market value
Market value

Market value
Market value
Market value
Market value
Market value
Market value
Market value
Market value
Market value
Market value
Market value
Market value

Market value
Market value
Market value

Market value
Market value
Market value
Market value
Market value

Market value

Equal (geometric average)
Equal

Equal

Equal

Equal (geometric average)

Market value

Market value

Market value

Market value

Market value

SUMMARY OF STOCK MARKET INDEXES

NUMBER OF STOCKS

30
225
400
20
40
40
500

1,601
253
55
909
2,818

5,575
3,394
375
103
610
104
183
685
121
900
2,300
5,000

3,000
1,000 largest
2,000 smallest

700
100 largest
250
250
350

1,800

1,499
177
19
1,695
30
2,275

1,375

2,200

Russell 1000 and

S-R PMI of 600
non-U.S. stocks

SOURCE OF STOCKS

NYSE, OTC
TSE

NYSE, OTC
NYSE, OTC
NYSE, OTC
NYSE, OTC
NYSE, OTC

NYSE
NYSE
NYSE
NYSE
NYSE

OTC

OTC

OTC

OTC

OTC

OTC

OTC

OTC

OTC

AMEX

NYSE, AMEX, OTC
NYSE, AMEX, OTC

NYSE, AMEX, OTC
NYSE, AMEX, OTC
NYSE, AMEX, OTC

LSE
LSE
LSE
LSE
LSE

TSE

NYSE, AMEX, OTC

NYSE, AMEX, OTC

NYSE, AMEX, OTC

NYSE, AMEX, OTC

LSE

24 countries, 3 regions (returns in
$, £, ¥, DM, and local currency)

19 countries, 3 international, 38
international industries (returns in
$ and local currency)

13 countries, 3 regions,
120 industry groups (returns in
$, £, ¥, DM, and local currency)

17 countries (returns in $ and local
currency)

22 countries (returns in $
and local currency)
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STOCK MARKET DATA BANK

STOCK MARKET DATA BANK
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Source: The Wall Street Journal, 13 July 2001, C2. Reprinted with permission from The Wall Street Journal, Dow
Jones Co., Inc.

returns and derive the holding period yield from this calculation. Exhibit 5.8 contains an exam-
ple of an arithmetic average and a geometric average. This demonstrates the downward bias of
the geometric calculation. Specifically, the geometric mean of holding period yields (HPY)
shows an average change of only 5.3 percent versus the actual change in wealth of 6 percent.

Financial service firms such as Dow Jones, Moody’s, Standard & Poor’s, Russell, and Wilshire
Associates are generally very fast in responding to changes in investment practices. One exam-
ple is the growth in popularity of small-cap stocks following the academic research in the early
1980s that suggested that, over long-term periods, small-cap stocks outperformed large-cap
stocks on a risk-adjusted basis. In response to this, Ibbotson Associates created the first small-
cap stock index and this was followed by small-cap indexes by Frank Russell Associates
(the Russell 2000 Index), the Standard & Poor’s 600, the Wilshire 1750, and the Dow Jones
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BETIEEERD> FINANCIAL TIMES ACTUARIES SHARE INDICES
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Source: Financial Times, 7/8 July 2001, 34.

EXHIBIT 5.8 EXAMPLE OF AN ARITHMETIC AND GEOMETRIC MEAN OF PERCENTAGE CHANGES
SHARE PRICE
Stock T T+1 HPR HPY
X 10 12 1.20 0.20
Y 22 20 91 -0.09
Z 44 47 1.07 0.07
II=1.20x%x0.91 x 1.07 > =0.18
=1.168 0.18/3 =0.06
1.168'3 = 1.0531 =6%

Index Value (7) X 1.0531 = Index Value (T + 1)
Index Value (T) X 1.06 = Index Value (T + 1)

Small-Cap Index.” Eventually there were sets of size indexes, including large-cap, mid-cap,
small-cap, and micro-cap, and these new size indexes were used to evaluate the performance of
money managers who concentrated in those size sectors.

The next innovation was for money managers to concentrate in fypes of stocks, that is, growth
stocks or value stocks. The financial services firms again responded by creating indexes of growth
stocks and value stocks based upon relative price/earnings ratios, price/book value ratios,
price/cash flow ratios, and other metrics such as return on equity (ROE) and revenue growth rates.

Finally, they have combined these two styles (size and type) to identify six categories:

Small-cap growth Small-cap value
Mid-cap growth Mid-cap value
Large-cap growth Large-cap value

"For an analysis and comparison of these small-cap stock indexes, see Frank K. Reilly and David J. Wright, “Alternative
Small-Cap Stock Benchmarks,” The Journal of Portfolio Management 28, no. 3 (Spring 2002): 82-95.
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BETIEEXYD> FINANCIAL TIMES ACTUARIES WORLD INDEXES
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Source: Financial Times, 6 July 2001, 36.

Currently, the majority of money managers identify their investment style as one of these six
categories and consultants generally identify money managers using these categories.

The most recent addition to style indexes are those created to track ethical funds referred to
as “socially responsible investment” (SRI) funds. These SRI indexes are further broken down by
country and include a global ethical stock index.

The best source of style stock indexes (both size and type of stock) is Barron’s.

Global Equity As noted in this chapter’s appendix, there are stock market indexes available for most individual

Indexes foreign markets similar to those we described for Japan (the Nikkei and TOPIX) and the United
Kingdom (the several Financial Times indexes) described in Exhibit 5.5. While these local
indexes are closely followed within each country, a problem arises in comparing the results
implied by these indexes across countries because of a lack of consistency among them in sam-
ple selection, weighting, or computational procedure. To solve these comparability problems,
several groups have computed a set of consistent country stock indexes. As a result, these indexes
can be directly compared and can be combined to create various regional indexes (for example,
Pacific Basin). We will describe the three sets of global equity indexes.

FT/S&P-Actuaries World Indexes The FT/S&P-Actuaries World Indexes are jointly
compiled by the Financial Times Limited, Goldman Sachs and Company, and Standard and
Poor’s (the “compilers”) in conjunction with the Institute of Actuaries and the Faculty of Actu-
aries. Approximately 2,271 equity securities in 30 countries are measured, covering at least
70 percent of the total value of all listed companies in each country. All securities included must
allow direct holdings of shares by foreign nationals.

The indexes are market-value weighted and have a base date of December 31, 1986 = 100.
The index results are reported in U.S. dollars, U.K. pound sterling, Japanese yen, German marks,
and the local currency of the country. In addition to the individual countries and the world index,
there are several geographic subgroups, as shown in Exhibit 5.9.
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BETIEERTY)> MARKET COVERAGE OF MORGAN STANLEY CAPITAL INTERNATIONAL INDEXES
AS OF JUNE 29, 2001

GDP WEIGHTS? WEIGHT AS PERCENT OF INDEX
PERCENT PERCENT COMPANIES MaRrker CAP. FREE

EAFE \WoRLD IN INDEX U.S. $ Biuion EAFEP WoRLD
Austria 1.4 0.8 16 19.6 0.2 0.1
Belgium 1.7 0.9 16 144.6 0.9 0.4
Denmark 1.2 0.7 19 99.5 1.0 0.4
Finland 0.9 0.5 27 166.9 1.8 0.8
France 9.5 5.3 52 1,210.7 11.1 4.9
Germany 13.8 7.8 47 1,103.3 8.7 39
Greece 0.8 0.5 24 80.1 0.3 0.1
Ireland 0.7 0.4 14 75.9 0.7 0.3
Italy 7.9 4.4 40 576.4 4.4 2.0
The Netherlands 2.7 1.5 23 603.8 5.6 2.5
Norway 1.2 0.7 20 58.0 0.5 0.2
Portugal 0.8 0.4 10 51.6 0.5 0.2
Spain 4.1 2.3 31 339.8 3.0 1.3
Sweden 1.7 0.9 34 278.6 2.2 1.0
Switzerland 1.8 1.0 35 615.2 6.7 3.0
United Kingdom 10.5 5.9 112 2,327.2 21.7 9.7
Europe 60.7 34.0 520 7,751.1 69.4 31.0
Australia 2.9 1.6 55 375.7 3.2 1.4
Hong Kong 1.2 0.7 28 276.1 2.1 0.9
Japan 34.1 19.1 277 3,239.3 243 10.9
New Zealand 0.4 0.2 10 17.7 0.1 0.1
Singapore 0.7 0.4 29 125.6 0.9 0.4
Pacific 39.3 22.0 399 4,034.4 30.6 13.7
Pacific ex Japan 52 2.9 122 795.1 6.3 2.8
EAFE 100.0 56.0 919 17,785.5 100.0 44.7
Canada — 2.8 67 658.4 — 2.2
United States — 41.1 324 15,563.7 — 53.1
The World Index — 100.0 1,310 28,007.6 — 100.0
EMU 44 4 24.9 300 4,372.6 — 16.7
Europe ex UK 50.3 28.2 408 5,423.9 — 21.3
Far East 36.0 20.2 334 3,641.0 273 12.2
North America — 44.0 391 16,222.1 — 55.3
Kokusai Index
(World ex Japan) — 80.9 1,033 24,768.3 — 89.1

*GDP weight figures represent the initial weights applicable for the first month. They are used exclusively in the MSCI “GDP weighted” indexes.
®Free indicates that only stocks that can be acquired by foreign investors are included in the index. If the number of companies is the same and the value
is different, it indicates that the stocks available to foreigners are priced differently from domestic shares.

Source: Morgan Stanley Capital International (New York: Morgan Stanley & Co., 2001).
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Morgan Stanley Capital International (MSCI) Indexes The Morgan Stanley Capital
International Indexes consist of 3 international, 19 national, and 38 international industry
indexes. The indexes consider some 1,375 companies listed on stock exchanges in 19 countries
with a combined market capitalization that represents approximately 60 percent of the aggregate
market value of the stock exchanges of these countries. All the indexes are market-value
weighted. Exhibit 5.10 contains the countries included, the number of stocks, and market values
for stocks in the various countries and groups.

In addition to reporting the indexes in U.S. dollars and the country’s local currency, the fol-
lowing valuation information is available: (1) price-to-book value (P/BV) ratio, (2) price-to-cash
earnings (earnings plus depreciation) (P/CE) ratio, (3) price-to-earnings (P/E) ratio, and (4) div-
idend yield (YLD). These ratios help in analyzing different valuation levels among countries and
over time for specific countries.

Notably, the Morgan Stanley group index for Europe, Australia, and the Far East (EAFE) is
being used as the basis for futures and options contracts on the Chicago Mercantile Exchange
and the Chicago Board Options Exchange. Several of the MSCI country indexes, the EAFE
index, and a world index are reported daily in The Wall Street Journal, as shown in Exhibit 5.11.

Dow Jones World Stock Index In January 1993, Dow Jones introduced its World Stock
Index with results beginning December 31, 1991. Composed of more than 2,200 companies
worldwide and organized into 120 industry groups, the index includes 33 countries representing
more than 80 percent of the combined capitalization of these countries. In addition to the 34
countries shown in Exhibit 5.12, the countries are grouped into three major regions: Asia/Pacific,
Europe/Africa, and the Americas. Finally, each country’s index is calculated in its own currency
as well as in the U.S. dollar. The index is reported daily in The Wall Street Journal (domestic),
in The Wall Street Journal Europe, and in The Asian Wall Street Journal. It is published weekly
in Barron’s.

Comparison of World Stock Indexes A correlation analysis between the three world
stock series for the period December 31, 1991 (when the DJ series became available) to Decem-
ber 31, 2000, indicates an average correlation coefficient among them in excess of 0.99. Clearly,
the results with the alternative world stock indexes are quite comparable.

LISTING OF MORGAN STANLEY CAPITAL INTERNATIONAL STOCK INDEX VALUES
FOR JULY 10 AND JULY 11, 2001.

MSCI INDEXES

WFROM
Mly 11 July 10 12-00
LA .. ... . 11234 11245 - 101
Britain... .. 16098 16328 - 124
Canada . G52.8 a50.7 - 17.6
Japan.... .. TBE.3 TRO0BE - B2
France ................ 1580.3 1610.0 - 164
Germany ............. 1254 T2T.T - 113
Hong Hong.......... 63279 63405 - 17.7
Switzerland.......... 8454 8556 - 1649
Australia.......... GEBE BEIT + T
World Index ....... 1045.7 10498 - 14.4
EAFE MSCl-p..... 1212.9 12219 - 18.7
Az calculated oy Morgan Stanley Capital imbemational Per-
spective, Geneva. Each index, caloulated in local cumencies,

= basad on the close of 1960 aqualing 100,

Source: The Wall Street Journal, 13 July 2001, C16. Reprinted with permission from The Wall Street Journal, Dow
Jones Co., Inc.
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BETIELERTY)> Dow JONES GLOBAL STOCK INDEX LISTING

DOW JONES GLOBAL INDEXES

5:30 PM,, Thursday, July 12, 2001

U GLOBAL N U5 DOLLARS
REGIOH: INDENEE, % EN PN M0 120 1200 [ FROM %
EDUNTRY  LOCALCURRENCF  ©G  MDEX  CHOL (MO HOH  LOW  CHO  CHO 1231 cHG
Amenicas mA + EM + 3B ML MEM - T - ME - IR - Anm
Bramit 1rE o+ 1R FMAE - 22 - [ EEE MM - 1HE0 - M3 - W1H - HX
Carada o S T R + 215 + 196 H0M IR - BT - M3 - BER - 174
n_l'!al MER - 108 1| - 158 - 1M 19T 1%\ - BB - e - 4R - I
Micn WR - 17 e - AT - 260 TBLS 1U2 - 243 - NS + BE + 1940
Us. ME + 0 M6l + 6% + 240 ¥AN & - 77 - AN - 40 - am
‘VereTEl MM o+ 1S @E o+ 0¥ o+ 0FE O @® ¥ - 15 - AN o+ 1H o+ 488
Latn Amesica R - 2 - 1B ME 1mX - MH - M5 — 1H - N
Eumpe WL + 14 + 0T MO8 MAH - K6 - M4 - &N - N4
At A+ GN WIS - 00 - LB WM TAN + 48 + S + A + 38
F— BN + 0% AN + 03 + 021 A5 1M - & - 1R - SN - B
r— M - 8 HAK - 3N - 1S EAE R - D05 - B - A - 84
Fiiand WMA s AT THB + 300+ 35 WIS TMB - WS - 6I& - B - 51
Frerre MT e UM W0+ O+ UE EH BH - K& - BN - B8 - NE
F— WA + 18 MR + 17 + U0 S MM - BB - 78 — 40 - 57
- DM+ M6 12N+ BM + L3 DA IGMD - MM - N - B9 - B8
arg SN+ 1M KK+ A5 4+ 08 X6 MW + M2 s WB 4 03+ 30
1 WS - M - 130 - OB ENH MM - BRI - AN - 4B - BM
Hetbeslants M s UM TMZ - LB - 01 WA NS - B - BT - RE - Wy
- MAE + M6 1N - D6 - OM 1M 13 - @5 - BAT - A% -
Portugal AT + 013 B - 08 - 06 257 136 - T - Wil - WM - 748
Spein B - 14 T - 30 - 15 20 N - MR - N5 - BE - B
Sueten WEE + 2E BES e+ 50 + 250 SEIG I7M - B - HE) - 18M - HEB
Pa— AT o+ 15 PHE e« 13 4+ LB A58 B - BT - AR - 1M - AR
Uirnitsd Kirgdom N o« 1 1BM « 26 + 147 22N _IE'I-T = B8 = 1906 = M = 158
Eun Zore WiE o+ L5 + 0 WA WMF - BN - 55 - 50 - B
Europs fes. LK) S + OLIT + 03 MM NTE - HE - N3 - M5 - BR
Sputh Afex B/EIT + 1EF M5 + 0DB + 002 1890 219 - 1M - 14 + 0B + 0N
RuiaPacifc BE o+ 150+ 1M TR B8 - DY - B9 - A0 - S
Apsirale NEE + 014 196 + O7 + 050 16884 3R - 1147 - 416 - 45 - 28
Hong Kaeg 2 o+ 0o 2N o+ 212 + 097 ME XA - BS = 00 - B4 - 0B
Idonea BlxE + 18 BE O+ 0% + 093 4398 H1?2 - W05 - T4 - 27 - 88
Jepn T o+ 1 TRES 4+ 1T o+ IIF OIME0 TRET - NS - BT - AWM - &7
Mazse mzxE - 018 TogE - 0B - 0% g4 T - BM - 05 - 88 - 35
Mew Tealand 13HAr o+ 05 W o+ 0B + 0% B0 BN - BT - @5 + 1M o+ 1M
Fhilppings 138 + 08 BB + 0® + OGBS T BT - W - A% - 29 - N
Singeprt WM+ 05 108 + I+ 0% MR WA - 201 - A6 - M3 - W42
Souh Ko mn + 1M B4l o+ 1M+ 150 S 40BE - 4535 - 415 + 2T o+ NAD
Tawas WA+ 181 87 + U7+ W UTH B - 200 - @7 - G0 - 6%
Theiard HE + 05 MH O+ 06 + 055 BW O OME - 583 - WM+ EEF o+ TR
RsiaPaciis (. Japan) T + L2 + M7 VR 1M - 015 - B0 - &N - &K
Werld (e U5) WA+ 18 + L6 WS N - WS - 06 - B4 - BB
DOW JINES WORLD STOCK MOEX W6 + AW + 1B 243 RE - SM - B - &N - 123
inchurs asH o 123091 100, Local Cumancy mies showm in 0008, 001 Do Jones & G, T A Fights Rasares,

Source: The Wall Street Journal, 13 July 2001, C16. Reprinted with permission from The Wall Street Journal, Dow
Jones Co., Inc.
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Investors know little about the several bond market series because these bond series are relatively
new and not widely published. Knowledge regarding these bond series is becoming more impor-
tant because of the growth of fixed-income mutual funds and the consequent need to have a reli-
able set of benchmarks to use in evaluating performance.’ Also, because the performance of many
fixed-income money managers has been unable to match that of the aggregate bond market, inter-
est has been growing in bond index funds, which requires the development of an index to emulate. '

Notably, the creation and computation of bond market indexes is more difficult than a stock
market series for several reasons. First, the universe of bonds is much broader than that of stocks,
ranging from U.S. Treasury securities to bonds in default. Second, the universe of bonds is chang-
ing constantly because of new issues, bond maturities, calls, and bond sinking funds. Third, the
volatility of prices for individual bonds and bond portfolios changes because bond price volatility
is affected by duration, which is likewise changing constantly because of changes in maturity,
coupon, and market yield (see Chapter 19). Finally, significant problems can arise in correctly pric-
ing the individual bond issues in an index (especially corporate and mortgage bonds) compared to
the current and continuous transactions prices available for most stocks used in stock indexes.

The subsequent discussion is divided into three subsections: (1) U.S. investment-grade bond
indexes, including Treasuries; (2) U.S. high-yield bond indexes; and (3) global government bond
indexes. Notably, all of these indexes indicate total rates of return for the portfolio of bonds and
most of the indexes are market-value weighted. Exhibit 5.13 contains a summary of the charac-
teristics for the indexes available for these three segments of the bond market.

As shown in Exhibit 5.13, four investment firms have created and maintain indexes for Treasury
bonds and other bonds considered investment grade; that is, the bonds are rated BBB or higher.
As demonstrated in Reilly and Wright and shown in Chapter 4, the relationship among the
returns for these investment-grade bonds is strong (that is, the correlations among the returns
average about 0.95), regardless of the segment of the market.

One of the fastest-growing segments of the U.S. bond market during the past 15 years has been the
high-yield bond market, which includes bonds that are not investment grade—that is, they are rated
BB, B, CCC, CC, and C. Because of this growth, four investment firms created indexes related to
this market. A summary of the characteristics for these indexes is included in Exhibit 5.13. As
shown in studies by Reilly and Wright, the relationship among the alternative high-yield bond
indexes is weaker than among the investment-grade indexes, and this is especially true for the
bonds rated CCC."

Exhibit 5.14 contains the Bond Market Data Bank, which provides recent returns for a wide
range of domestic bonds from Treasuries to high-yield and including municipal bonds.

8The discussion in this section draws heavily from Frank K. Reilly and David J. Wright, “Bond Market Indexes,” The
Handbook of Fixed-Income Securities, 6th ed., ed. Frank J. Fabozzi (New York: McGraw-Hill, 2001).

°For a discussion of benchmark selection, see Chris P. Dialynas, “The Active Decisions in the Selection of Passive Man-
agement and Performance Bogeys,” in The Handbook of Fixed-Income Securities, 6th ed., ed. Frank J. Fabozzi (New
York: McGraw-Hill, 2001).

%For a discussion of this phenomenon, see Kenneth E. Volpert, “Managing Indexed and Enhanced Indexed Bond Port-
folios,” in The Handbook of Fixed-Income Securities, 6th ed., ed. Frank J. Fabozzi (New York: McGraw-Hill, 2001).
""Frank K. Reilly and David J. Wright, “An Analysis of High-Yield Bond Benchmarks,” Journal of Fixed Income 3, no. 4
(March 1994): 6-24. The uniqueness of CCC bonds is demonstrated in Frank K. Reilly and David J. Wright,
“The Unique Risk-Return Characteristics of High-Yield Bonds,” The Journal of Fixed Income 11, no. 2 (September
2001): 65-82.
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BOND MARKET DATA BANK 7/12/01

BOND YIELDS

TREASURY ISSUES"

MLINBCIFAL ISSUES |Comparable Maturitias]t

Ana TAK  MUNTREAS _ SZWIEK RATR

MATURITY COUPDS FPRICE TIELD WIELD EQLUIN. YIELD RATIO HIGH Low
300 L] B i I 440 i 255 .0
0315403 5750 i LR F T -] 446 746 242 0
151506 4625 %15 a8 1eE i M &0 T23
21511 A0 .06 iM2 4 BIF B 6 T
021531 5375 %M SR 508 730 91.6 %4 90

“Ming! recest auctions.

tFrom Delphis Hanowes, Tax equiv, based on 31% bracket,

MAJOR INDEXES
12 MONTHS
HIGH L CLOSE NET CHG % CHG 12-M0 CHG % CHG  FROM 12/31 % CHE
U.5. Treasury Securlties |Lehman Brothers indexes)
566,28 SRID.08 Intermadiate GASE3B+ 893 + 014 + 5BEDE = I0E + 245,46 + 385
SEE4. TH B614.54 Long-term 964344 + 31.29 + 033 + 92518 + 1061 + 128,16 + 1.36
1653,82 1540.04 Leng-tasm (price) 160883+ 493 + 03] + 5857 + 382 - 32,06 - 185
T177.55 G430.37 Composite T147.78 + 1488 + 021 + BGET4E + 1030 + 2078l + 2059
U.5. Corporate Debt Issues (Maermrill Lynch)
118240 1021.21 Corporate Master 115647+ 283 &+ 032+ 13234 + 1288 + T.7E + &ED
Bd3.93 745.05 1-10 ¥r Materities 242685+ 1.31 + 018 + 0384 + 1256 + 4B.04 + E£.05
50371 7B4.15 10+ ¥r Maturities 859910+ 358 + 040+ 10BTE + 1376 + G396 + T.66
SAH.ES  ATT.60 High Yield 513,92 - OF] - 00 + 881 + 185 + 2537+ B9
B54.3] T40.68 Yanhes Bomds 85168 + 1.3D + 015 + 97.94 + 13.00 + 4491 + 55T
Tax-Exempt Securitles (Bond Buyer Muni Index; Dec. 22, 1999)
105~ 19 @7-05 Bond Buyer 6% Muni 104-07 +  0-05 + OL18 + 617 + 689 = 0-30 « 041
164.84 151.10 7-12 yr 6.0 184.74 + Q05 + 003 + 1331 + B.79 + 495+ 3.10
17293 166.13 12.22 y 6.0 17293+ Q1B +» 08 1687 + 10,10 = 432+ 266
16353 145.66 32+ yr Revenus 163.63 + 032 + 020 + 1698 + 11.58 + 421 + 264
Mortgage-Backed Securities (curent coupon; Merrill Lynch: Dec, 31, 1986 = 100)
38338 3A27.96 Ginnle Mas [GHMA) 38181+ 051 + 014 + 3117 + 943 # 1096 + 313
3B&.66 320,85 Fannbe Maa [FHMA) 356,12 + 040 + Q.11 + 33.37 + 1034 4 11,81 «  3.37
21824 196.60 Freddis Mac (FHLMC| 21727 + 026 + 012 + 19.49 + 985 + B.46 +  3.06
Broad Market (Marmill Lynch)
GEGE0 853,85 Domestic Master G873+ LEH + OB+ STES & 1138 o 3986 « 434
106683 948.30 Corparate 'Govermment 106324 + 254 + 022 + 10882 + 1140 + 43.97 + 4.31
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Source: The Wall Street Journal, 13 July 2001, C14. Reprinted with permission from The Wall Street Journal, Dow
Jones Co., Inc.

Merrill Lynch Convertible Securities Indexes
duced a convertible bond index with data beginning in January 1987. This index includes 600
issues in three major subgroups: U.S. domestic convertible bonds, Eurodollar convertible bonds
issued by U.S. corporations, and U.S. domestic convertible preferred stocks. The issues included
must be public U.S. corporate issues, have a minimum par value of $25 million, and have a min-
imum maturity of one year.

In March 1988, Merrill Lynch intro-
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Global
Government Bond
Market Indexes

Merrill
Lynch-Wilshire
U.S. Capital
Markets Index
(ML-WCMI)

Brinson Partners
Global Security
Market Index
(GSMI)

Similar to the high-yield bond market, the global bond market has experienced significant
growth in size and importance during the recent 10-year period. Unlike the high-yield bond mar-
ket, this global segment is completely dominated by government bonds because few non-U.S.
countries have a corporate bond market. Once again, several major investment firms have cre-
ated indexes that reflect the performance for the global bond market. As shown in Exhibit 5.13,
the various indexes have several similar characteristics, such as measuring total rates of return,
using market-value weighting, and using trader pricing. At the same time, the total sample sizes
and the number of countries included differ.

An analysis of performance in this market indicates that the differences mentioned have
caused some large differences in the long-term risk-return performance by the alternative
indexes.!? Also, the low correlation among the various countries is similar to stocks. Finally,
there was a significant exchange rate effect on volatility and correlations.

Beyond separate stock indexes and bond indexes for individual countries, a natural step is the
development of a composite series that measures the performance of all securities in a given
country. A composite series of stocks and bonds makes it possible to examine the benefits of
diversifying with a combination of asset classes such as stocks and bonds in addition to diversi-
fying within the asset classes of stocks or bonds. There are two such series available.

First a market-value-weighted index called Merrill Lynch—Wilshire Capital Markets Index
(ML-WCMI) measures the total return performance of the combined U.S. taxable fixed-income
and equity markets. It is basically a combination of the Merrill Lynch fixed-income indexes and
the Wilshire 5000 common-stock index. As such, it tracks more than 10,000 stocks and bonds.
The makeup of the index is as follows (as of July 2001):

SECURITY PERCENT OF ToTAL
Treasury bonds 10.05%
Agency bonds 4.40
Mortgage bonds 10.25
Corporate bonds 8.05
OTC stocks 7.74
AMEX stocks 2.10
NYSE stocks 57.41
100.00%

The second composite series is the Brinson Partners Global Security Market Index (GSMI)
series that contains both U.S. stocks and bonds but also includes non-U.S. equities and nondol-
lar bonds. The specific breakdown is as follows (as of July 2001):

2Frank K. Reilly and David J. Wright, “Global Bond Markets: Alternative Benchmarks and Risk-Return Performance,”
mimeo (June 2000).
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SECURITIES PERCENT
Equities

U.S. large capitalization 28
U.S. small and mid-cap 12
Non-U.S. developed country 22
Emerging markets 3

Fixed Income

U.S. domestic investment grade 21
U.S. high yield 3
Nondollar developed country 9

\S]

Emerging markets
Total 100

Although related to the relative market values of these asset classes, the weights specified are
not constantly adjusted. The construction of the GSMI used optimization techniques to identify
the portfolio mix of available global asset classes that match the risk level of a typical U.S. pen-
sion plan. The index is balanced to the policy weights monthly.

Because the GSMI contains both U.S. and international stocks and bonds, it is clearly the
most diversified benchmark available with a weighting scheme that approaches market values.
As such, it is closest to the theoretically specified “market portfolio of risky assets” referred to
in the CAPM literature.'®

The use of security indexes to measure returns and risk was demonstrated in Chapter 3 where we
showed the average annual price change or rate of return and risk measure for a large set of asset
indexes. As one would expect, there were clear differences among the series due to the different
asset classes (e.g., stocks versus bonds) and when there were different samples within asset
classes (e.g., the results for NYSE stocks versus Nasdaq stocks versus non-U.S. stocks). Equally
important, the results were generally consistent with what one should expect in a risk-averse
world—that is, there was a positive relationship between the average rate of return for an asset
and its measure of risk—for example, the return-risk results for T-bills versus the results for the
S&P 500 stocks. The point is, these security market indexes can be used to measure the histori-
cal performance of an asset class but can also be used as benchmarks to evaluate the performance
of a money manager for a mutual fund, a personal trust, or a pension plan.

We also considered the correlation of monthly returns among the asset classes, which indi-
cated a wide range of correlations. Because diversification requires combining assets with low
positive or ideally negative correlation, these results indicated which assets are optimal for
investors depending upon the current portfolio. Finally, the correlation of asset returns with the
rate of inflation implied good and poor inflation hedge assets.

3This GSMI series is used in a study that examines the effect of alternative benchmarks on the estimate of the security
market and estimates of individual stock betas. See Frank K. Reilly and Rashid A. Akhtar, “The Benchmark Error Prob-
lem with Global Capital Markets,” Journal of Portfolio Management 22, no. 1 (Fall 1995). Brinson Partners has a Mul-
tiple Markets Index (MMI) that also contains venture capital and real estate. Because these assets are not actively traded,
the value and rate of return estimates tend to be relatively stable, which reduces the standard deviation of the series.
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The Internet

We've seen several previous Web sites that offer
online users a look at current market conditions in
the form of a time-delayed market index (some
sites offer real-time stock and index prices, but
only at a cost to their customers). Here are a few
others:

http://www.bloomberg.com The site is
somewhat of an Internet version of the
“Bloomberg machine,” which is prevalent in many
brokerage house offices. It offers both news and
current data on a wide variety of global market
securities and indexes, including historical charts.
The site contains information on interest rates,
commodities, and currencies.

http://www.barra.com Barra offers down-
loadable historical data on several S&P/Barra
equity indexes, including S&P 500, midcap, and
small cap indexes as well as Canadian equity
indexes. Also included is information about the
characteristics of the indexes.

Investments Online

http://www.msci.com Morgan Stanley Capi-
tal International contains links to sites which offer
downloadable data on several of its international
equity indexes. Information and graphics on sev-
eral fixed income indexes are available, too.

http://www.barcap.com/euroidx/data/
Summary.shtml and the home page of Barclays
Capital, http://www.barcap.com, offer infor-
mation on European bond market indexes.

Additional global bond index performance
information can be found at
http://www.datastream.com/product/
investor/index.htm. Information on Japanese
bond indexes are available at a Daiwa Institute of
Research site, http://www.dir.co.jp/
InfoManage/datarsc.html.

http://www.world-exchanges.org The
Web site of the World Federation of Exchanges
contains many links and much data related to
global securities markets.

Summary

Given the several uses of security market indicator series, you should know how they are constructed

and the differences among them. If you want to use one of the many series to learn how the “market” is
doing, you should be aware of what market you are dealing with so you can select the appropriate
index. As an example, are you only interested in the NYSE or do you also want to consider the AMEX
and the OTC? Beyond the U.S. market, are you interested in Japanese or U.K. stocks, or do you want

to examine the total world market?'*

Indexes are also used as benchmarks to evaluate portfolio performance.'® In this case, you must be sure

the index (benchmark) is consistent with your investing universe. If you are investing worldwide, you
should not judge your performance relative to the DJIA, which is limited to 30 U.S. blue-chip stocks.
For a bond portfolio, the index should match your investment philosophy. Finally, if your portfolio con-
tains both stocks and bonds, you must evaluate your performance against an appropriate combination of
indexes or one of the indexes that specifically combines the indexes for you.

Whenever you invest, you examine numerous market indexes to tell you what has happened and how

successful you have been. The selection of the appropriate indexes for information or evaluation will
depend on how knowledgeable you are regarding the various series. The purpose of this chapter is to
help you understand what to look for and how to make the right decision.

Questions

1. Discuss briefly several uses of security market indicator series.
2. What major factors must be considered when constructing a market index? Put another way, what

characteristics differentiate indexes?

“For a readable discussion on this topic, see Anne Merjos, “How’s the Market Doing?” Barron’s, 20 August 1990,

18-20, 27, 28.

SChapter 26 includes an extensive discussion of the purpose and construction of benchmarks and considers the evalua-

tion of portfolio performance.
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. Explain how a market indicator series is price weighted. In such a case, would you expect a $100

stock to be more important than a $25 stock? Why or why not?

. Explain how to compute a market-value-weighted series.
. Explain how a price-weighted series and a market-value-weighted series adjust for stock splits.
. Describe an unweighted price indicator series and describe how you would construct such a series.

Assume a 20 percent price change in GM ($40/share; 50 million shares outstanding) and Coors
Brewing ($25/share and 15 million shares outstanding). Explain which stock’s change will have the
greater impact on such an index.

. If you correlated percentage changes in the Wilshire 5000 equity index with percentage changes in

the NYSE composite and the Nasdaq composite index, would you expect a difference in the correla-
tions? Why or why not?

. There are high correlations among the monthly percentage price changes for the alternative NYSE

indexes. Discuss the reason for this similarity: Is it size of sample, source of sample, or method of
computation?

. You learn that the Wilshire 5000 market-value-weighted series increased by 16 percent during a

specified period, whereas a Wilshire 5000 equal-weighted series increased by 23 percent during the
same period. Discuss what this difference in results implies.

. Why is it contended that bond market indexes are more difficult to construct and maintain than stock

market indexes?

. The Wilshire 5000 market-value-weighted index increased by 5 percent, whereas the Merrill

Lynch—Wilshire Capital Markets Index increased by 15 percent during the same period. What does
this difference in results imply?

. The Russell 1000 increased by 8 percent during the past year, whereas the Russell 2000 increased by

15 percent. Discuss the implication of these results.

Based on what you know about the Financial Times (FT) World Index, the Morgan Stanley Capital
International World Index, and the Dow Jones World Stock Index, what level of correlation would
you expect among monthly rates of return? Discuss the reasons for your answer based on the factors
that affect indexes.

You are given the following information regarding prices for stocks of the following firms:

Price
Stock Number of Shares T T+1
Lauren Corp. 1,000,000 60 80
Kayleigh Co. 10,000,000 20 35
Madison Ltd. 30,000,000 18 25

a. Construct a price-weighted index for these three stocks, and compute the percentage change in the
series for the period from 7to T+ 1.

b. Construct a market-value-weighted index for these three stocks, and compute the percentage
change in the series for the period from 7'to T+ 1.

c. Briefly discuss the difference in the results for the two stock indexes.

a. Given the data in Problem 1, construct an equal-weighted index by assuming $1,000 is invested in
each stock. What is the percentage change in wealth for this equal-weighted portfolio?

b. Compute the percentage of price change for each of the stocks in Problem 1. Compute the arith-
metic average of these percentage changes. Discuss how this answer compares to the answer in 2a.

c. Compute the geometric average of the three percentage changes in 2b. Discuss how this result
compares to the answer in 2b.

. For the past five trading days, on the basis of figures in The Wall Street Journal, compute the daily

percentage price changes for the following stock indexes:
a. DJIA
b. S&P 500
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c. Nasdaq Composite Index

d. FT-100 Share Index

e. Nikkei Stock Price Average
Discuss the difference in results for a and b, a and ¢, a and d, a and e, d and e. What do these
differences imply regarding diversifying within the United States versus diversifying between

countries?
4.
Price SHARES
Company A B C A B C
Day 1 12 23 52 500 350 250
Day 2 10 22 55 500 350 250
Day 3 14 46 52 500 1752 250
Day 4 13 47 25 500 175 500°
Day 5 12 45 26 500 175 500

Split at close of Day 2
"Split at close of Day 3

a. Calculate a Dow Jones Industrial Average for Days 1 through 5.
b. What effects have the splits had in determining the next day’s index? (Hint: Think of the relative
weighting of each stock.)
c. From a copy of The Wall Street Journal, find the divisor that is currently being used in calculating
the DJIA. (Normally this value can be found on pages C2 and C3.)
5. Utilizing the price and volume data in Problem 4.
a. Calculate a Standard & Poor’s Index for Days 1 through 5 using a beginning index value of 10.
b. Identify what effects the splits had in determining the next day’s index. (Hint: Think of the rela-
tive weighting of each stock.)
6. Based on the following stock price and shares outstanding information, compute the beginning and
ending values for a price-weighted index and a market-value-weighted index.

DecemBer 31, 2002 DecemBer 31, 2003
Price Shares Outstanding Price Shares Outstanding
Stock K 20 100,000,000 32 100,000,000
Stock L 80 2,000,000 45 4,000,000
Stock M 40 25,000,000 42 25,000,000

*Stock split two-for-one during the year

a. Compute the percentage change in the value of each index.
b. Explain the difference in results between the two indexes.
c. Compute the results for an unweighted index and discuss why these results differ from the others.

References Fisher, Lawrence, and James H. Lorie. A Half Century of Returns on Stocks and Bonds. Chicago: Univer-
sity of Chicago Graduate School of Business, 1997.
Ibbotson Associates. Stocks, Bonds, Bills and Inflation. Chicago: Ibbotson Associates, annual.
Reilly, Frank K., and David J. Wright, “Bond Market Indexes.” In The Handbook of Fixed-Income Secu-
rities, 6th ed., ed. Frank J. Fabozzi. New York: McGraw-Hill, 2001.
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Index Name

Number of Stocks

Weights of Stocks

Calculation Method

History of Index

ATX-index (Vienna)

Swiss Market Index

Stockholm General Index

Copenhagen Stock
Exchange Share Price
Index

Oslo SE Composite Index
(Sweden)

Johannesburg Stock
Exchange Actuaries
Index

Mexican Market Index

Milan Stock Exchange
MIB

Belgium BEL-20 Stock
Index

Madrid General Stock
Index

Hang Seng Index
(Hong Kong)

FT-Actuaries World
Indexes

FT-SE 100 Index
(London)

CAC General Share Index
(French)

Morgan Stanley World
Index

Singapore Straits Times
Industrial Index

German Stock Market
Index (DAX)

Frankfurter Allgemeine
Zeitung Index (FAZ)
(German)

Australian Stock
Exchange Share Price
Indices

Dublin ISEQ Index

All stocks listed on the
exchange

18 stocks

All stocks (voting) listed
on exchange

All stocks traded

25 companies

146 companies

Variable number, based
on capitalization and
liquidity

Variable number, based
on capitalization and
liquidity

20 companies

92 stocks

33 companies

2,212 stocks

100 companies

212 companies

1,482 stocks

30 stocks

30 companies (Blue
Chips)

100 companies (Blue

Chips)

250 stocks (92 percent of
all shares listed)

71 stocks (54 official,
17 unlisted); all stocks
traded

Market capitalization

Market capitalization

Market capitalization

Market capitalization

Market capitalization

Market capitalization
Market capitalization

Market capitalization

Market capitalization
Market capitalization
Market capitalization
Market capitalization
Unweighted

Market capitalization

Market capitalization

Market capitalization

Market capitalization

Value weighted

Value weighted

Value weighted

Value weighted

Value weighted

Value weighted
(adjustment for value
of paid-out dividends)

Weighted arithmetic
average

Value weighted

Value weighted

Value weighted

Value weighted
Value weighted
Value weighted

Value weighted

Value weighted

Value weighted

Value weighted

Value weighted

Base year 1967, 1991
began including all
stocks (Value = 100)

Base year 1988, stocks
selected from the
Basle, Geneva, and
Zurich Exchanges
(Value = 1,500)

Base year 1979,
continuously updated
(Value = 100)

Share price is based on
average price of the
day

Base year 1972
(Value = 100)

Base year 1959
(Value = 100)

Base year 1978, high
dollar returns in recent
years

Change base at beginning
of each year
(Value = 1,000)

Base year 1991
(Value = 1,000)

Change base at beginning
of each year

Started in 1969, accounts
for 75 percent of total
market

Base year 1986

Base year 1983
(Value = 1,000)

Base year 1981
(Value = 100)

Base year 1970
(Value = 100)

Base year 1987
(Value = 1,000)

Base year 1958
(Value = 100)

Introduced in 1979

Base year 1988
(Value = 1,000)
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Chapter 5

Index Name

Number of Stocks

Weights of Stocks

Calculation Method

History of Index

Dublin ISEQ Index

HEX Index (Helsinki)
Jakarta Stock Exchange

Taiwan Stock Exchange

Index
TSE 300 Composite
Index (Toronto)

KOSPI (Korean
Composite Stock Price
Index)

71 stocks (54 official,
17 unlisted); all stocks
traded

Varies with different share
price indexes

All listed shares
(148 currently)

All ordinary stocks (listed
for at least a month)
300 stocks (comprised of

14 subindexes)

All common stocks listed
on exchange

Market capitalization

Market capitalization
Market capitalization
Market capitalization

Market capitalization
(adjusted for major
shareholders)

Market capitalization
(adjusted for major
shareholders)

Value weighted

Value weighted
Value weighted
Value weighted

Value weighted

Value weighted

Base year 1988
(Value = 1,000)

Base changes every day

Base year 1982
(Value = 100)

Base year 1966
(Value = 100)

Base year 1975
(Value = 1,000)

Base year 1980
(Value = 100)
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Chapter 6 Efficient Capital

Markets

After you read this chapter, you should be able to answer the following questions:

What does it mean to say that capital markets are efficient?

Why should capital markets be efficient?

What factors contribute to an efficient market?

Given the overall efficient market hypothesis (EMH), what are the three subhypotheses and
what are the implications of each of them?

How do you test the three efficient market subhypotheses and what are the results of the tests?
For each set of tests, which results support the EMH and which results indicate an anomaly
related to the hypothesis?

What is behavioral finance and how does it relate to the EMH?

What are some of the major findings of behavioral finance and what are the implications of
these findings for the EMH?

What are the implications of the test results for the following?

e Technical analysis

* Fundamental analysis

* Portfolio managers with superior analysts

* Portfolio managers with inferior analysts

» What is the evidence related to the EMH for markets in foreign countries?

Y YY YY YVYVY

An efficient capital market is one in which security prices adjust rapidly to the arrival of new
information and, therefore, the current prices of securities reflect all information about the secu-
rity. Some of the most interesting and important academic research during the past 20 years has
analyzed whether our capital markets are efficient. This extensive research is important because
its results have significant real-world implications for investors and portfolio managers. In addi-
tion, the question of whether capital markets are efficient is one of the most controversial areas
in investment research. Recently, a new dimension has been added to the controversy because of
the rapidly expanding research in behavioral finance that likewise has major implications regard-
ing the concept of efficient capital markets.

Because of its importance and controversy, you need to understand the meaning of the terms
efficient capital markets and the efficient market hypothesis (EMH). You should understand the
analysis performed to test the EMH and the results of studies that either support or contradict the
hypothesis. Finally, you should be aware of the implications of these results when you analyze
alternative investments and work to construct a portfolio.

We are considering the topic of efficient capital markets at this point for two reasons. First,
the prior discussion indicated how the capital markets function, so now it seems natural to con-
sider the efficiency of the market in terms of how security prices react to new information. Sec-
ond, the overall evidence on capital market efficiency is best described as mixed; some studies
support the hypothesis, and others do not. The implications of these diverse results are important
for you as an investor involved in analyzing securities and building a portfolio.
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This chapter contains five major sections. The first discusses why we would expect capital
markets to be efficient and the factors that contribute to an efficient market where the prices of
securities reflect available information.

The efficient market hypothesis has been divided into three subhypotheses to facilitate testing.
The second section describes these three subhypotheses and the implications of each of them.

The third section is the largest section because it contains a discussion of the results of numer-
ous studies. This review of the research reveals that a large body of evidence supports the EMH,
but a growing number of other studies do not support the hypotheses.

In the fourth section, we discuss the concept of behavioral finance, the studies that have been
done in this area related to efficient markets, and the conclusions as they relate to the EMH.

The final section discusses what these results imply for an investor who uses either technical
analysis or fundamental analysis or what they mean for a portfolio manager who has access to
superior or inferior analysts. We conclude with a brief discussion of the evidence for markets in
foreign countries.

As noted earlier, in an efficient capital market, security prices adjust rapidly to the infusion of
new information, and, therefore, current security prices fully reflect all available information. To
be absolutely correct, this is referred to as an informationally efficient market. Although the
idea of an efficient capital market is relatively straightforward, we often fail to consider why cap-
ital markets should be efficient. What set of assumptions imply an efficient capital market?

An initial and important premise of an efficient market requires that a large number of profit-
maximizing participants analyze and value securities, each independently of the others.

A second assumption is that new information regarding securities comes to the market in a
random fashion, and the timing of one announcement is generally independent of others.!

The third assumption is especially crucial: profit-maximizing investors adjust security prices
rapidly to reflect the effect of new information. Although the price adjustment may be imperfect,
it is unbiased. This means that sometimes the market will overadjust and other times it will
underadjust, but you cannot predict which will occur at any given time. Security prices adjust
rapidly because of the many profit-maximizing investors competing against one another.

The combined effect of (1) information coming in a random, independent, unpredictable fash-
ion and (2) numerous competing investors adjusting stock prices rapidly to reflect this new
information means that one would expect price changes to be independent and random. You can
see that the adjustment process requires a large number of investors following the movements of
the security, analyzing the impact of new information on its value, and buying or selling the secu-
rity until its price adjusts to reflect the new information. This scenario implies that information-
ally efficient markets require some minimum amount of trading and that more trading by numer-
ous competing investors should cause a faster price adjustment, making the market more
efficient. We will return to this need for trading and investor attention when we discuss some
anomalies of the EMH.

Finally, because security prices adjust to all new information, these security prices should
reflect all information that is publicly available at any point in time. Therefore, the security
prices that prevail at any time should be an unbiased reflection of all currently available

'New information, by definition, must be information that was not known before and it is not predictable because if it
was predictable it would have been impounded in the security price.
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Weak-Form Efficient
Market Hypothesis

Semistrong-Form
Efficient Market
Hypothesis

information, including the risk involved in owning the security. Therefore, in an efficient mar-
ket, the expected returns implicit in the current price of the security should reflect its risk, which
means that investors who buy at these informationally efficient prices should receive a rate of
return that is consistent with the perceived risk of the stock. Put another way, in terms of the
CAPM, all stocks should lie on the SML such that their expected rates of return are consistent
with their perceived risk.

Most of the early work related to efficient capital markets was based on the random walk hypoth-
esis, which contended that changes in stock prices occurred randomly. This early academic work
contained extensive empirical analysis without much theory behind it. An article by Fama
attempted to formalize the theory and organize the growing empirical evidence.> Fama presented
the efficient market theory in terms of a fair game model, contending that investors can be con-
fident that a current market price fully reflects all available information about a security and the
expected return based upon this price is consistent with its risk.

In his original article, Fama divided the overall efficient market hypothesis (EMH) and the
empirical tests of the hypothesis into three subhypotheses depending on the information set
involved: (1) weak-form EMH, (2) semistrong-form EMH, and (3) strong-form EMH.

In a subsequent review article, Fama again divided the empirical results into three groups but
shifted empirical results between the prior categories.’ Therefore, the following discussion uses
the original categories but organizes the presentation of results using the new categories.

In the remainder of this section, we describe the three subhypotheses and the implications of
each of them. As will be noted, the three subhypotheses are based on alternative information sets.
In the following section, we briefly describe how researchers have tested these hypotheses and
summarize the results of these tests.

The weak-form EMH assumes that current stock prices fully reflect all security market infor-
mation, including the historical sequence of prices, rates of return, trading volume data, and
other market-generated information, such as odd-lot transactions, block trades, and transactions
by exchange specialists. Because it assumes that current market prices already reflect all past
returns and any other security market information, this hypothesis implies that past rates of
return and other historical market data should have no relationship with future rates of return
(that is, rates of return should be independent). Therefore, this hypothesis contends that you
should gain little from using any trading rule that decides whether to buy or sell a security based
on past rates of return or any other past market data.

The semistrong-form EMH asserts that security prices adjust rapidly to the release of all pub-
lic information, that is, current security prices fully reflect all public information. The semi-
strong hypothesis encompasses the weak-form hypothesis, because all the market information
considered by the weak-form hypothesis, such as stock prices, rates of return, and trading vol-
ume, is public. Public information also includes all nonmarket information, such as earnings and
dividend announcements, price-to-earnings (P/E) ratios, dividend-yield (D/P) ratios, price-
book value (P/BV) ratios, stock splits, news about the economy, and political news. This

*Eugene F. Fama, “Efficient Capital Markets: A Review of Theory and Empirical Work,” Journal of Finance 25, no. 2
(May 1970): 383-417.

Eugene F. Fama, “Efficient Capital Markets: II,” Journal of Finance 46, no. 5 (December 1991): 1575-1617.
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hypothesis implies that investors who base their decisions on any important new information
after it is public should not derive above-average risk-adjusted profits from their transactions,
considering the cost of trading because the security price already reflects all such new public
information.

The strong-form EMH contends that stock prices fully reflect all information from public and
private sources. This means that no group of investors has monopolistic access to information
relevant to the formation of prices. Therefore, this hypothesis contends that no group of investors
should be able to consistently derive above-average risk-adjusted rates of return. The strong-
form EMH encompasses both the weak-form and the semistrong-form EMH. Further, the strong-
form EMH extends the assumption of efficient markets, in which prices adjust rapidly to the
release of new public information, to assume perfect markets, in which all information is cost-
free and available to everyone at the same time.

Now that you understand the three components of the EMH and what each of them implies
regarding the effect on security prices of different sets of information, we can consider the tests
used to see whether the data support the hypotheses. Therefore, in this section we discuss the
specific tests and summarize the results of these tests.

Like most hypotheses in finance and economics, the evidence on the EMH is mixed. Some
studies have supported the hypotheses and indicate that capital markets are efficient. Results of
other studies have revealed some anomalies related to these hypotheses, indicating results that
do not support the hypotheses.

Researchers have formulated two groups of tests of the weak-form EMH. The first category
involves statistical tests of independence between rates of return. The second entails a compari-
son of risk-return results for trading rules that make investment decisions based on past market
information relative to the results from a simple buy-and-hold policy, which assumes that you
buy stock at the beginning of a test period and hold it to the end.

Statistical Tests of Independence As discussed earlier, the EMH contends that security
returns over time should be independent of one another because new information comes to the
market in a random, independent fashion and security prices adjust rapidly to this new informa-
tion. Two major statistical tests have been employed to verify this independence.

First, autocorrelation tests of independence measure the significance of positive or negative
correlation in returns over time. Does the rate of return on day 7 correlate with the rate of return
onday 7 -1, r -2, or t — 37* Those who believe that capital markets are efficient would expect
insignificant correlations for all such combinations.

Several researchers have examined the serial correlations among stock returns for several rel-
atively short time horizons including 1 day, 4 days, 9 days, and 16 days. The results typically
indicated insignificant correlation in stock returns over time. Some recent studies that considered
portfolios of stocks of different market size have indicated that the autocorrelation is stronger for
portfolios of small market size stocks. Therefore, although the older results tend to support the
hypothesis, the more recent studies cast doubt on it for portfolios of small firms, although these

“For a discussion of tests of independence, see S. Christian Albright, Statistics for Business and Economics (New York:
Macmillan Publishing, 1987), 515-517.
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results could be affected by transaction costs of small-cap stocks and nonsynchronous trading for
small-firm stocks.

The second statistical test of independence is the runs test.> Given a series of price changes,
each price change is either designated a plus (+) if it is an increase in price or a minus (-) if it is
a decrease in price. The result is a set of pluses and minuses as follows: +++—+——++——++. A run
occurs when two consecutive changes are the same; two or more consecutive positive or negative
price changes constitute one run. When the price changes in a different direction, such as when a
negative price change is followed by a positive price change, the run ends and a new run may
begin. To test for independence, you would compare the number of runs for a given series to the
number in a table of expected values for the number of runs that should occur in a random series.

Studies that have examined stock price runs have confirmed the independence of stock price
changes over time. The actual number of runs for stock price series consistently fell into the
range expected for a random series. Therefore, these statistical tests of stocks on the NYSE and
on the OTC market have likewise confirmed the independence of stock price changes over time.

Although short-horizon stock returns have generally supported the weak-form EMH, several
studies that examined price changes for individual transactions on the NYSE found significant
serial correlations. Notably, none of these studies attempted to show that the dependence of
transaction price movements could be used to earn above-average risk-adjusted returns after con-
sidering the trading rule’s substantial transactions costs.

Tests of Trading Rules The second group of tests of the weak-form EMH were developed
in response to the assertion that the prior statistical tests of independence were too rigid to iden-
tify the intricate price patterns examined by technical analysts. As we will discuss in Chapter 16,
technical analysts do not expect a set number of positive or negative price changes as a signal of
a move to a new equilibrium in the market. They typically look for a general consistency in the
price trends over time. Such a trend might include both positive and negative changes. For this
reason, technical analysts believed that their trading rules were too sophisticated and compli-
cated to be properly tested by rigid statistical tests.

In response to this objection, investigators attempted to examine alternative technical trading
rules through simulation. Advocates of an efficient market hypothesized that investors could not
derive abnormal profits above a buy-and-hold policy using any trading rule that depended solely
on past market information.

The trading rule studies compared the risk-return results derived from trading-rule simula-
tions, including transactions costs, to the results from a simple buy-and-hold policy. Three major
pitfalls can negate the results of a trading-rule study:

1. The investigator should use only publicly available data when implementing the trading
rule. As an example, the trading activities of specialists as of December 31 may not be
publicly available until February 1, so you should not factor in information about special-
ist trading activity until then.

2. When computing the returns from a trading rule, you should include all transactions costs
involved in implementing the trading strategy because most trading rules involve many
more transactions than a simple buy-and-hold policy.

3. You must adjust the results for risk because a trading rule might simply select a portfolio
of high-risk securities that should experience higher returns.

Researchers have encountered two operational problems in carrying out these tests of specific
trading rules. First, some trading rules require too much subjective interpretation of data to

SFor the details of a runs test, see Albright, Statistics for Business and Economics, 695-699.
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simulate mechanically. Second, the almost infinite number of potential trading rules makes it
impossible to test all of them. As a result, only the better-known technical trading rules have been
examined.

Another factor that you should recognize is that the studies have typically been restricted to
relatively simple trading rules, which many technicians contend are rather naive. In addition,
many of these studies employed readily available data from the NYSE, which is biased toward
well-known, heavily traded stocks that certainly should trade in efficient markets. Recall that
markets should be more efficient when there are numerous aggressive, profit-maximizing
investors attempting to adjust stock prices to reflect new information, so market efficiency will
be related to trading volume. Specifically, more trading in a security should promote market effi-
ciency. Alternatively, for securities with relatively few stockholders and little trading activity, the
market could be inefficient simply because fewer investors would be analyzing the effect of new
information, and this limited interest would result in insufficient trading activity to move the
price of the security quickly to a new equilibrium value that would reflect the new information.
Therefore, using only active, heavily traded stocks when testing a trading rule could bias the
results toward finding efficiency.

Results of Simulations of Specific Trading Rules In the most popular trading tech-
nique, filter rule, an investor trades a stock when the price change exceeds a filter value set for
it. As an example, an investor using a 5 percent filter would envision a positive breakout if the
stock were to rise 5 percent from some base, suggesting that the stock price would continue to
rise. A technician would acquire the stock to take advantage of the expected continued rise. In
contrast, a 5 percent decline from some peak price would be considered a breakout on the down-
side, and the technician would expect a further price decline and would sell any holdings of the
stock and possibly even sell the stock short.

Studies of this trading rule have used a range of filters from 0.5 percent to 50 percent. The
results indicated that small filters would yield above-average profits before taking account of
trading commissions. However, small filters generate numerous trades and, therefore, substan-
tial trading costs. When these trading commissions were considered, all the trading profits turned
to losses. Alternatively, trading using larger filters did not yield returns above those of a simple
buy-and-hold policy.

Researchers have simulated other trading rules that used past market data other than stock
prices.® Trading rules have been devised that consider advanced-decline ratios, short sales, short
positions, and specialist activities. These simulation tests have generated mixed results. Most of
the early studies suggested that these trading rules generally would not outperform a buy-and-hold
policy on a risk-adjusted basis after commissions, although several recent studies have indicated
support for specific trading rules. Therefore, most evidence from simulations of specific trading
rules indicates that most trading rules tested have not been able to beat a buy-and-hold policy.
Therefore, these results generally support the weak-form EMH, but the results are not unanimous.

Recall that the semistrong-form EMH asserts that security prices adjust rapidly to the release of
all public information; that is, security prices fully reflect all public information. Studies that
have tested the semistrong-form EMH can be divided into the following sets of studies:

1. Studies to predict future rates of return using available public information beyond pure
market information such as prices and trading volume considered in the weak-form tests.
These studies can involve either time-series analysis of returns or the cross-section distri-
bution of returns for individual stocks. Advocates of the EMH would contend that it would

®Many of these trading rules are discussed in Chapter 16 on technical analysis.
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not be possible to predict future returns using past returns or to predict the distribution of
future returns using public information.

2. Event studies that examine how fast stock prices adjust to specific significant economic
events. A corollary approach would be to test whether it is possible to invest in a security
after the public announcement of a significant event and experience significant abnormal
rates of return. Again, advocates of the EMH would expect security prices to adjust
rapidly, such that it would not be possible for investors to experience superior risk-
adjusted returns by investing after the public announcement and paying normal transac-
tions costs.

Adjustment for Market Effects For any of these tests, you need to adjust the security’s
rates of return for the rates of return of the overall market during the period considered. The point
is, a 5 percent return in a stock during the period surrounding an announcement is meaningless
until you know what the aggregate stock market did during the same period and how this stock
normally acts under such conditions. If the market had experienced a 10 percent return during
this period, the 5 percent return for the stock may be lower than expected.

Authors of studies undertaken prior to 1970 generally recognized the need to make such
adjustments for market movements. They typically assumed that the individual stocks should
experience returns equal to the aggregate stock market. This assumption meant that the market-
adjustment process simply entailed subtracting the market return from the return for the indi-
vidual security to derive its abnormal rate of return, as follows:

»6.1 AR;=R;— R,

where:

AR, = abnormal rate of return on security i during period ¢
R; = rate of return on security i during period ¢
R, = rate of return on a market index during period ¢

In the example where the stock experienced a 5 percent increase while the market increased
10 percent, the stock’s abnormal return would be minus 5 percent.

Since the 1970s, many authors have adjusted the rates of return for securities by an amount
different from the market rate of return because they recognize that, based on work with the
CAPM, all stocks do not change by the same amount as the market. That is, as will be discussed
in Chapter 8, some stocks are more volatile than the market, and some are less volatile. These
possibilities mean that you must determine an expected rate of return for the stock based on
the market rate of return and the stock’s relationship with the market (its beta). As an example,
suppose a stock is generally 20 percent more volatile than the market (that is, it has a beta of
1.20). In such a case, if the market experiences a 10 percent rate of return, you would expect this
stock to experience a 12 percent rate of return. Therefore, you would determine the abnormal
return by computing the difference between the stock’s actual rate of return and its expected rate
of return as follows:

)62 AR[z = Ril - E(Rtl)

where:

E (R;) = the expected rate of return for stock i during period ¢ based on the market rate of
return and the stock’s normal relationship with the market (its beta)
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Continuing with the example, if the stock that was expected to have a 12 percent return (based
on a market return of 10 percent and a stock beta of 1.20) had only a 5 percent return, its abnor-
mal rate of return during the period would be minus 7 percent. Over the normal long-run period,
you would expect the abnormal returns for a stock to sum to zero. Specifically, during one period
the returns may exceed expectations and the next period they may fall short of expectations.

To summarize, there are two sets of tests of the semistrong-form EMH. The first set of stud-
ies are referred to as return prediction studies. For this set of studies, investigators attempt to
predict the time series of future rates of return for individual stocks or the aggregate market using
public information. For example, is it possible to predict abnormal returns over time for the mar-
ket based on public information such as specified values or changes in the aggregate dividend
yield or the risk premium spread for bonds? Another example would be event studies that exam-
ine abnormal rates of return for a period immediately after an announcement of a significant eco-
nomic event, such as a stock split, a proposed merger, or a stock or bond issue, to determine
whether an investor can derive above-average risk-adjusted rates of return by investing after the
release of public information.

The second set of studies are those that predict cross-sectional returns. In these studies, inves-
tigators look for public information regarding individual stocks that will allow them to predict
the cross-sectional distribution of future risk-adjusted rates of return. For example, they test
whether it is possible to use variables such as the price-earnings ratio, market value size, the
price/book-value ratio, the P/E/growth rate (PEG) ratio, or the dividend yield to predict which
stocks will experience above-average or below-average risk-adjusted rates of return in the future.

In both sets of tests, the emphasis is on the analysis of abnormal rates of return that deviate
from long-term expectations or returns that are adjusted for a stock’s specific risk characteristics
and overall market rates of return during the period.

Results of Return Prediction Studies The time-series analysis assumes that in an effi-
cient market the best estimate of future rates of return will be the long-run historical rates of
return. The point of the tests is to determine whether any public information will provide supe-
rior estimates of returns for a short-run horizon (one to six months) or a long-run horizon (one
to five years).

The results of these studies have indicated limited success in predicting short-horizon returns,
but the analysis of long-horizon returns has been quite successful. A prime example is dividend
yield studies. After postulating that the aggregate dividend yield (D/P) was a proxy for the risk
premium on stocks, they found a positive relationship between the D/P and future stock market
returns. Subsequent authors found that the predictive power of this relationship increases with
the horizon, that is, dividend yields were better at predicting long-run returns.

In addition, several studies have considered two variables related to the term structure of
interest rates: (1) a default spread, which is the difference between the yields on lower-grade and
Aaa-rated long-term corporate bonds (this spread has been used in earlier chapters of this book
as a proxy for a market risk premium), and (2) the term structure spread, which is the difference
between the long-term Aaa yield and the yield on one-month Treasury bills. These variables have
been used to predict stock returns and bond returns. Similar variables in foreign countries have
also been useful for predicting returns for foreign common stocks.

The reasoning for these empirical results is as follows: When the two most significant
variables—the dividend yield (D/P) and the default spread—are high, it implies that investors are
expecting or requiring a high return on stocks and bonds. Notably, this occurs during poor eco-
nomic environments, as reflected in the growth rate of output. A poor economic environment
also implies a low-wealth environment wherein investors perceive higher risk for investments.
As a result, for investors to invest and shift consumption from the present to the future, they will



184 CHAPTER 6 ErriciENT CAPITAL MARKETS

require a high rate of return. It is suggested that, if you invest during this risk-averse period, your
subsequent returns will be above normal. In contrast, when these values are small, it implies that
investors have reduced their risk premium and required rates of return and future returns will be
below normal.

Quarterly Earnings Reports Studies that address quarterly reports are considered part of
the times-series analysis. Specifically, these studies question whether it is possible to predict
future returns for a stock based on publicly available quarterly earnings reports. The typical test
examined firms that experienced changes in quarterly earnings that differed from expectations.
The results generally indicated abnormal returns during the 13 or 26 weeks following the
announcement of a large unanticipated earnings change—referred to as an earnings surprise.
These results suggest that an earnings surprise is not instantaneously reflected in security prices.

An extensive analysis by Rendleman, Jones, and Latané (RJL) using a large sample and daily
data from 20 days before a quarterly earnings announcement to 90 days after the announcement
indicated that 31 percent of the total response in stock returns came before the announcement,
18 percent on the day of the announcement, and 51 percent afterward.’

Several studies examined reasons for the earnings drift following earnings announcements
and found that unexpected earnings explained more than 80 percent of the subsequent stock price
drift for the total time period. Several authors who reviewed the prior studies contended that the
reason for the stock price drift was the earnings revisions that followed the earnings surprises
and contributed to the positive correlations of prices.

In summary, these results indicate that the market has not adjusted stock prices to reflect the
release of quarterly earnings surprises as fast as expected by the semistrong EMH, which implies
that earnings surprises and earnings revisions can be used to predict returns for individual stocks.
These results are evidence against the EMH.?

The final set of calendar studies questioned whether some regularities in the rates of return
during the calendar year would allow investors to predict returns on stocks. These studies include
numerous studies on “the January anomaly” and studies that consider a variety of other daily and
weekly regularities.

The January Anomaly Several years ago, Branch proposed a unique trading rule for those
interested in taking advantage of tax selling.’ Investors (including institutions) tend to engage in
tax selling toward the end of the year to establish losses on stocks that have declined. After the
new year, the tendency is to reacquire these stocks or to buy other stocks that look attractive. This
scenario would produce downward pressure on stock prices in late November and December and
positive pressure in early January. Such a seasonal pattern is inconsistent with the EMH since it
should be eliminated by arbitrageurs who would buy in December and sell in early January.

A supporter of the hypothesis found that December trading volume was abnormally high for
stocks that had declined during the previous year and that significant abnormal returns occurred
during January for stocks that had experienced losses during the prior year. It was concluded

"Richard J. Rendleman, Jr., Charles P. Jones, and Henry A. Latané, “Empirical Anomalies Based on Unexpected Earn-
ings and the Importance of Risk Adjustments,” Journal of Financial Economics 10, no. 3 (November 1982): 269-287;
and C. P. Jones, R. J. Rendleman, Jr., and H. A. Latané, “Earnings Annoucements: Pre- and Post-Responses,” Journal of
Portfolio Management 11, no. 3 (Spring 1985): 28-32.

8Academic studies such as these that have indicated the importance of earnings surprises have led The Wall Street Jour-
nal to publish a section on “earnings surprises” in connection with regular quarterly earnings reports.

°Ben Branch, “A Tax Loss Trading Rule,” Journal of Business 50, no. 2 (April 1977): 198-207. These results were gen-
erally confirmed in Ben Branch and Kyun Chun Chang, “Tax-Loss Trading—Is the Game Over or Have the Rules
Changed?” Financial Review 20, no. 1 (February 1985): 55-69.
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that, because of transaction costs, arbitrageurs must not be eliminating the January tax-selling
anomaly. Subsequent analysis showed that most of the January effect was concentrated in the
first week of trading, particularly on the first day of the year.

Several studies provided support for a January effect inconsistent with the tax-selling hypoth-
esis by examining what happened in foreign countries that did not have our tax laws or a Decem-
ber year-end. They found abnormal returns in January, but the results could not be explained by
tax laws. It has also been shown that the classic relationship between risk and return is strongest
during January and there is a year-end trading volume bulge in late December—early January.

In summary, despite numerous studies, the January anomaly poses as many questions as it
answers.'

Other Calendar Effects Several other “calendar” effects have been examined, including a
monthly effect, a weekend/day-of-the-week effect, and an intraday effect. One study found a sig-
nificant monthly effect wherein all the market’s cumulative advance occurred during the first half
of trading months.

An analysis of the weekend effect found that the mean return for Monday was significantly
negative during five-year subperiods and a total period. In contrast, the average return for the
other four days was positive.

A study decomposed the Monday effect that is typically measured from Friday close to Mon-
day close into a weekend effect (from Friday close to Monday open), and a Monday trading effect
(from Monday open to the Monday close). It was shown that the negative Monday effect found
in prior studies actually occurs from the Friday close to the Monday open (it is really a weekend
effect). After adjusting for the weekend effect, the Monday trading effect was positive. Subse-
quently, it was shown that the Monday effect was on average positive in January and negative
for all other months.

Finally, for large firms, the negative Monday effect occurred before the market opened (it was
a weekend effect), whereas for smaller firms most of the negative Monday effect occurred dur-
ing the day on Monday (it was a Monday trading effect).

Predicting Cross-Sectional Returns Assuming an efficient market, all securities should
have equal risk-adjusted returns because security prices should reflect all public information that
would influence the security’s risk. Therefore, studies in this category attempt to determine if
you can use public information to predict what stocks will enjoy above-average or below-
average risk-adjusted returns.

These studies typically examine the usefulness of alternative measures of size or quality to
rank stocks in terms of risk-adjusted returns. Notably, all of these tests involve a joint hypothe-
sis because they not only consider the efficiency of the market but also are dependent on the asset
pricing model that provides the measure of risk used in the test. Specifically, if a test determines
that it is possible to predict risk-adjusted returns, these results could occur because the market is
not efficient, or they could be because the measure of risk is faulty and, therefore, the measures
of risk-adjusted returns are wrong.

Price-Earnings Ratios Several studies have examined the relationship between the histori-
cal price-earnings (P/E) ratios for stocks and the returns on the stocks. Some have suggested
that low P/E stocks will outperform high P/E stocks because growth companies enjoy high P/E
ratios, but the market tends to overestimate the growth potential and thus overvalues these
growth companies, while undervaluing low-growth firms with low P/E ratios. A relationship

An article that reviews these studies and others is Donald B. Keim, “The CAPM and Equity Return Regularities,”
Financial Analysts Journal 42, no. 3 (May—June 1986): 19-34.
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between the historical P/E ratios and subsequent risk-adjusted market performance would con-
stitute evidence against the semistrong EMH, because it would imply that investors could use
publicly available information regarding P/E ratios to predict future abnormal returns.

Performance measures that consider both return and risk indicated that low P/E ratio stocks
experienced superior risk-adjusted results relative to the market, whereas high P/E ratio stocks
had significantly inferior risk-adjusted results.!' Subsequent analysis concluded that publicly
available P/E ratios possess valuable information regarding future returns, which is inconsistent
with semistrong efficiency.

Another study examined P/E ratios with adjustments for firm size, industry effects, and infre-
quent trading and likewise found that the risk-adjusted returns for stocks in the lowest P/E ratio
quintile were superior to those in the highest P/E ratio quintile.

Price-Earnings/Growth Rate (PEG) Ratios During the past decade, there has been a sig-
nificant increase in the use of the ratio of a stock’s price-earnings ratio divided by the firm’s
expected growth rate of earnings (referred to as the PEG ratio) as a relative valuation tool, espe-
cially for stocks of growth companies that have P/E ratios substantially above average. Advo-
cates of the PEG ratio hypothesize an inverse relationship between the PEG ratio and subsequent
rates of return—that is, they expect that stocks with relatively low PEG ratios (i.e., less than one)
will experience above-average rates of return while stocks with relatively high PEG ratios (i.e.,
in excess of three or four) will have below-average rates of return. A study by Peters using quar-
terly rebalancing supported the hypothesis of an inverse relationship.'> These results would con-
stitute an anomaly and would not support the EMH. A subsequent study by Reilly and Marshall
assumed annual rebalancing and divided the sample on the basis of a risk measure (beta), mar-
ket value size, and by expected growth rate.* Except for stocks with low betas and very low
expected growth rates, the results were not consistent with the hypothesis of an inverse relation-
ship between the PEG ratio and subsequent rates of return.

In summary, the results related to using the PEG ratio to select stocks are mixed—several
studies that assume either monthly or quarterly rebalancing indicate an anomaly because the
authors use public information and derive above-average rates of return. In contrast, a study with
annual rebalancing indicated that no consistent relationship exists between the PEG ratio and
subsequent rates of return.

The Size Effect Several authors have examined the impact of size (measured by total market
value) on the risk-adjusted rates of return. The risk-adjusted returns for extended periods (20 to
35 years) indicated that the small firms consistently experienced significantly larger risk-
adjusted returns than the larger firms. It was contended that it was the size, not the P/E ratio, that
caused the results discussed in the prior subsection, but this contention was disputed.

Recall that abnormal returns may occur because the markets are inefficient or because the
market model provides incorrect estimates of risk and expected returns.

It was suggested that the riskiness of the small firms was improperly measured because small
firms are traded less frequently. An alternative risk measure technique confirmed that the small
firms had much higher risk, but the difference in beta did not account for the large difference in
rates of return.

A study that examined the impact of transaction costs confirmed the size effect but also found
that firms with small market value have low stock prices. Because transaction costs vary

""Composite performance measures are discussed in Chapter 26.
2Donald J. Peters, “Valuing a Growth Stock,” Journal of Portfolio Management 17, no. 3 (Spring 1991): 49-51.

BFrank K. Reilly and Dominic R. Marshall, “Using P/E/Growth Ratios to Select Stocks,” Financial Management Asso-
ciation Meeting (October 1999).
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inversely with price per share, these costs must be considered when examining the small-firm
effect. It was shown that there was a significant difference in the percentage total transaction cost
for large firms (2.71 percent) versus small firms (6.77 percent). This differential in transaction
costs, with frequent trading, can have a significant impact on the results. Assuming daily trans-
actions, the original small-firm effects are reversed. The point is, size-effect studies must con-
sider realistic transaction costs and specify holding period assumptions. Studies that have con-
sidered both factors over long periods have demonstrated that infrequent rebalancing (about once
a year) is almost ideal—the results are better than long-run buy-and-hold and avoids frequent
rebalancing that experiences excess costs. In summary, the small firms outperformed the large
firms after considering risk and transaction costs, assuming annual rebalancing.

Most studies on the size effect employed large databases and long time periods (over
50 years) to show that this phenomenon has existed for many years. In contrast, a study that
examined the performance over various intervals of time concluded that the small-firm effect is
not stable. During most periods they found the negative relationship between size and return;
but, during others (such as 1967 to 1975), they found that large firms outperformed the small
firms. Notably, this positive relationship held during the following recent periods: 1984-87;
1989-90; and 1995-99. A study by Reinganum acknowledges this instability but contends that
the small-firm effect is still a long-run phenomenon.'

In summary, firm size is a major efficient market anomaly. Numerous attempts to explain the
size anomaly indicate that the two strongest explanations are the risk measurements and the
higher transaction costs. Depending on the frequency of trading, these two factors may account
for much of the differential. These results indicate that the size effect must be considered in any
event study that uses long intervals and contains a sample of firms with significantly different
market values.

Neglected Firms and Trading Activity ~Arbel and Strebel considered an additional influ-
ence beyond size—attention or neglect.!” They measured attention in terms of the number of ana-
lysts who regularly follow a stock and divided the stocks into three groups: (1) highly followed,
(2) moderately followed, and (3) neglected. They confirmed the small-firm effect but also found
a neglected-firm effect caused by the lack of information and limited institutional interest. The
neglected-firm concept applied across size classes. Contrary results are reported by Beard and
Sias who found no evidence of a neglected firm premium after controlling for capitalization'®

Another study examined the impact of trading volume by considering the relationship
between returns, market value, and trading activity. The results confirmed the relationship
between size and rates of return, but the results indicated no significant difference between the
mean returns of the highest and lowest trading activity portfolios. A subsequent study hypothe-
sized that firms with less information require higher returns. Using the period of listing as a
proxy for information, they found a negative relationship between returns and the period of list-
ing after adjusting for firm size and the January effect.

Book Value—Market Value Ratio This ratio relates the book value (BV) of a firm’s equity
to the market value (MV) of its equity. Roseberg, Reid, and Lanstein found a significant positive
relationship between current values for this ratio and future stock returns and contended that

“Marc R. Reinganum, “A Revival of the Small-Firm Effect,” Journal of Portfolio Management 18, no. 3 (Spring 1992):
55-62.

5Avner Arbel and Paul Strebel, “Pay Attention to Neglected Firms!” Journal of Portfolio Management 9, no. 2 (Winter
1983): 37-42.

'%Craig Beard and Richard Sias, “Is There a Neglected-Firm Effect?” Financial Analysts Journal 53, no. 5
(September—October 1997): 19-23.
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such a relationship between available public information on the BV/MYV ratio and future returns
was evidence against the EMH."

Strong support for this ratio was provided by Fama and French who evaluated the joint effects
of market beta, size, E/P ratio, leverage, and the BV/MYV ratio (referred to as BE/ME) on a cross
section of average returns.'® They analyzed the hypothesized positive relationship between beta
and expected returns and found that this positive relationship held pre-1969 but disappeared dur-
ing the period 1963 to 1990. In contrast, the negative relationship between size and average
return was significant by itself and significant after inclusion of other variables.

In addition, they found a significant positive relationship between the BV/MYV ratio and aver-
age return that persisted even when other variables are included. Most importantly, both size and
the BV/MYV ratio are significant when included together and they dominate other ratios. Specif-
ically, although leverage and the E/P ratio were significant by themselves or with size, they
become insignificant when both size and the BV/MYV ratio are considered.

The results in Exhibit 6.1 show the separate and combined effect of the two variables. As
shown, going across the Small-ME (small size) row, BV/MV captures strong variation in aver-
age returns (0.70 to 1.92 percent). Alternatively, controlling for the BV/MV ratio leaves a size
effect in average returns (the high BV/MV results decline from 1.92 to 1.18 percent when going
from small to large). These positive results for the BV/MV ratio were replicated for returns on
Japanese stocks.

In summary, studies that have used publicly available ratios to predict the cross section of
expected returns for stocks have provided substantial evidence in conflict with the semistrong-
form EMH. Significant results were found for P/E ratios, market value size, neglected firms, and
BV/MV ratios. Although the Fama/French work indicated that the optimal combination appears
to be size and the BV/MYV ratio, a study by Jensen, Johnson, and Mercer indicates that this com-
bination only works during periods of expansive monetary policy."

Results of Event Studies Recall that the intent of event studies is to examine abnormal rates
of return surrounding significant economic information. Those who advocate the EMH would
expect returns to adjust quickly to announcements of new information such that investors cannot
experience positive abnormal rates of return by acting after the announcement. Because of space
constraints, we can only summarize the results for some of the more popular events considered.

The discussion of results is organized by event or item of public information. Specifically, we
will examine the price movements and profit potential surrounding stock splits, the sale of ini-
tial public offerings, exchange listings, unexpected world or economic events, and the announce-
ments of significant accounting changes. Notably, the results for most of these studies have sup-
ported the semistrong-form EMH.

Stock Split Studies Many investors believe that the prices of stocks that split will increase in
value because the shares are priced lower, which increases demand for them. In contrast, advo-
cates of efficient markets would not expect a change in value because the firm has simply issued
additional stock and nothing fundamentally affecting the value of the firm has occurred.

"Barr Rosenberg, Kenneth Reid, and Ronald Lanstein, “Persuasive Evidence of Market Inefficiency,” Journal of Port-
folio Management 11, no. 3 (Spring 1985): 9-17. Many studies define this ratio as “book-to-market value” (BV/MV)
because it implies a positive relationship, but most practitioners refer to it as the “price-to-book value” (P/B) ratio. Obvi-
ously the concept is the same, but the sign changes.

Eugene F. Fama and Kenneth R. French, “The Cross Section of Expected Stock Returns,” Journal of Finance 47, no. 2
(June 1992): 427-465.

Gerald R. Jensen, Robert R. Johnson, and Jeffrey M. Mercer, “New Evidence on Size and Price-to-Book Effects in
Stock Returns,” Financial Analysts Journal 53 no. 6 (November—December 1997): 34-42.
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AVERAGE MONTHLY RETURNS ON PORTFOLIOS FORMED ON SIZE AND BOOK-TO-
MARKET EQUITY; STOCKS SORTED BY ME (DOWN) AND THEN BE/ME (ACROSS);
JULY 1963 TO DECEMBER 1990

In June of each year ¢, the NYSE, AMEX, and Nasdaq stocks that meet the CRSP-COMPUSTAT data requirements are allocated
to 10 size portfolios using the NYSE size (ME) breakpoints. The NYSE, AMEX, and Nasdaq stocks in each size decile are then
sorted into 10 BE/ME portfolios using the book-to-market ratios for year # — 1. BE/ME is the book value of common equity plus
balance-sheet deferred taxes for fiscal year t — 1, over market equity for December of year t — 1. The equal-weighted monthly
portfolio returns are then calculated for July of year ¢ to June of year 7 + 1.

Average monthly return is the time-series average of the monthly equal-weighted portfolio returns (in percent).

The All column shows average returns for equal-weighted size decile portfolios. The All row shows average returns for equal-
weighted portfolios of the stocks in each BE/ME group

All
Small-ME
ME-2
ME-3
ME-4
ME-5
ME-6
ME-7
ME-8
ME-9
Large-ME

BOOK-TO-MARKET PORTFOLIOS

AL
1.23
1.47
1.22
1.22
1.19
1.24
1.15
1.07
1.08
0.95
0.89

Low 2 3 4 5 6 7 8 9 HiGH
0.64 0.98 1.06 1.17 1.24 1.26 1.39 1.40 1.50 1.63
0.70 1.14 1.20 1.43 1.56 1.51 1.70 1.71 1.82 1.92
0.43 1.05 0.96 1.19 1.33 1.19 1.58 1.28 1.43 1.79
0.56 0.88 1.23 0.95 1.36 1.30 1.30 1.40 1.54 1.60
0.39 0.72 1.06 1.36 1.13 1.21 1.34 1.59 1.51 1.47
0.88 0.65 1.08 1.47 1.13 1.43 1.44 1.26 1.52 1.49
0.70 0.98 1.14 1.23 0.94 1.27 1.19 1.19 1.24 1.50
0.95 1.00 0.99 0.83 0.99 1.13 0.99 1.16 1.10 1.47
0.66 1.13 0.91 0.95 0.99 1.01 1.15 1.05 1.29 1.55
0.44 0.89 0.92 1.00 1.05 0.93 0.82 1.11 1.04 1.22
0.93 0.88 0.84 0.71 0.79 0.83 0.81 0.96 0.97 1.18

Source: Eugene F. Fama and Kenneth French, “The Cross Section of Expected Stock Returns,” Journal of Finance 47, no. 2 (June 1992): 446.
Reprinted with permission of Blackwell Publishing.

The classic FFJR study hypothesized no significant price change following a stock split
because any relevant information (such as earnings growth) that caused the split would have
already been discounted.?

The FFJR study analyzed abnormal price movements surrounding the time of the split and
divided the stock split sample into those stocks that did or did not raise their dividends. Both
groups experienced positive abnormal price changes prior to the split. Stocks that split but did
not increase their dividend experienced abnormal price declines following the split and within
12 months lost all their accumulated abnormal gains. In contrast, stocks that split and also
increased their dividend experienced no abnormal returns after the split.

These results support the semistrong EMH because they indicate that investors cannot gain
from the information on a stock split after the public announcement. These results were con-
firmed by most (but not all) subsequent studies.

In summary, most studies found no short-run or long-run positive impact on security returns
because of a stock split, although the results are not unanimous.

2E. F. Fama, L. Fisher, M. Jensen, and R. Roll, “The Adjustment of Stock Prices to New Information,” International
Economic Review 10, no. 1 (February 1969): 1-21.
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Initial Public Offerings (IPOs) During the past 20 years, a number of closely held com-
panies have gone public by selling some of their common stock. Because of uncertainty about
the appropriate offering price and the risk involved in underwriting such issues, it has been
hypothesized that the underwriters would tend to underprice these new issues.

Given this general expectation of underpricing, the studies in this area have generally con-
sidered three sets of questions: (1) How great is the underpricing on average? Does the under-
pricing vary over time? If so, why? (2) What factors cause different amounts of underpricing for
alternative issues? (3) How fast does the market adjust the price for the underpricing?

The answer to the first question is an average underpricing of almost 18 percent, but it varies
over time as shown by the results in Exhibit 6.2. The major variables that cause differential
underpricing seem to be: various risk measures, the size of the firm, the prestige of the under-
writer, and the status of the firm’s accounting firms. Finally, on the question of direct interest to
the EMH, results indicate that the price adjustment to the underpricing takes place within one
day after the offering.?' Therefore, it appears that some underpricing occurs based on the origi-
nal offering price, but the only ones who benefit from this underpricing are investors who receive
allocations of the original issue. Further, a more recent study showed that institutional investors
captured most (70 percent) of the short-term profits. This rapid adjustment of the initial under-
pricing would support the semistrong EMH. Finally, several studies that examined the long-run
returns on IPOs indicate that investors who acquire the stock after the initial adjustment do not
experience positive long-run abnormal returns.?

Exchange Listing A significant economic event for a firm is its stock being listed on a
national exchange, especially the NYSE. Such a listing is expected to increase the market lig-
uidity of the stock and add to its prestige. An important question is, can an investor derive
abnormal returns from investing in the stock when a new listing is announced or around the time
of the actual listing? The results regarding abnormal returns from such investing were mixed. All
the studies agreed that (1) the stocks’ prices increased before any listing announcements, and
(2) stock prices consistently declined after the actual listing. The crucial question is, what happens
between the announcement of the application for listing and the actual listing (a period of four
to six weeks)? Recent studies point toward profit opportunities immediately after the announce-
ment that a firm is applying for listing and the possibility of excess returns from price declines
after the actual listing.”? Finally, studies that have examined the impact of listing on the risk of
the securities found no significant change in systematic risk or the firm’s cost of equity.

In summary, these listing studies that provide some evidence of short-run profit opportunities
for investors using public information would not support the semistrong-form EMH.

Unexpected World Events and Economic News The results of several studies that exam-
ined the response of security prices to world or economic news have supported the semistrong-
form EMH. An analysis of the reaction of stock prices to unexpected world events, such as the
Eisenhower heart attack, the Kennedy assassination, and military events, found that prices

2'In this regard, see Robert E. Miller and Frank K. Reilly, “An Examination of Mispricing, Returns, and Uncertainty for
Initial Public Offerings,” Financial Management 16, no. 2 (January 1987): 33-38. For an excellent review of the research
on this topic, see Roger G. Ibbotson, Jody L. Sindelar, and Jay R. Ritter, “The Market Problems with the Pricing of Ini-
tial Public Offerings,” Journal of Applied Corporate Finance 7, no. 1 (Spring 1994): 66-74.

2This is documented in Jay R. Ritter, “The Long-Run Performance of Initial Public Offerings,” Journal of Finance 46,
no. 1 (March 1991): 3-27; Richard B. Carter, Frederick Dark, and Asah Singh, “Underwriter Reputation, Initial Returns,
and the Long-Run Performance of IPO Stocks,” Journal of Finance, 53, no. 1 (February 1998): 285-311; and Timothy
Loughran and Jay Ritter “The New Issues Puzzle,” Journal of Finance 50, no. 1 (March 1995).

2See John J. McConnell and Gary Sanger, “A Trading Strategy for New Listings on the NYSE,” Financial Analysts Jour-
nal 40, no. 1 (January—February 1989): 38-39.
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BETIENEEN)>  NUMBERS OF OFFERINGS, AVERAGE FIRST-DAY RETURNS, AND GROSS PROCEEDS
OF INITIAL PUBLIC OFFERINGS IN 1975-2000

YEAR NumBER OF OFFERINGS? AveraGe FirsT-Day RETURN, %P Gross Proceeps, $ MiLLiONS®
1975 12 -1.5 262
1976 26 1.9 214
1977 15 3.6 127
1978 20 11.2 209
1979 39 8.5 312
1980 78 15.2 962
1981 202 6.4 2,386
1982 83 10.6 1,081
1983 523 8.8 12,047
1984 227 2.6 3,012
1985 215 6.2 5,488
1986 464 6.0 16,195
1987 322 5.5 12,160
1988 121 5.6 4,053
1989 113 7.8 5,212
1990 111 10.5 4,453
1991 287 11.7 15,765
1992 396 10.0 22,198
1993 503 12.6 29,232
1994 412 9.7 18,103
1995 464 21.1 28,866
1996 664 16.7 41,916
1997 483 13.7 33,216
1998 318 20.1 34,856
1999 491 69.0 65,471
2000 385 55.5 66,100
1975-79 112 5.7 1,124
1980-89 2,348 6.8 62,596
1990-99 4,129 20.9 294,076
2000 385 55.5 66,100
Total 6,974 17.8 423,896

*The number of offerings excludes IPOs with an offer price of less than $5.00, ADRs, best efforts offers, unit offers,
Regulation A offerings (small issues, raising less than $1.5 million during the 1980s), real estate investment trusts
(REITsS), partnerships, and closed-end funds.

®First-day returns are computed as the percentage return from the offering price to the first closing market price.
“Gross proceeds data are from Securities Data Co. and exclude overallotment options but include the international
tranche, if any. No adjustments for inflation have been made.

Source: Jay R. Ritter, “Summary Statistics on 1975-2000 Initial Public Offerings with an Offer Price of $5.00 or
More” (University of Florida, January 29, 2001).
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adjusted to the news before the market opened or before it reopened after the announcement
(generally, as with the World Trade Center attack, the Exchanges are closed immediately for var-
ious time periods—e.g., 1-4 days). A study that examined the response to announcements about
money supply, inflation, real economic activity, and the discount rate found either no impact or
an impact that did not persist beyond the announcement day. Finally, an analysis of hourly stock
returns and trading volume response to surprise announcements about money supply, prices,
industrial production, and the unemployment rate found that unexpected information about
money supply and prices impacted stock prices within one hour.

Announcements of Accounting Changes Numerous studies have analyzed the impact of
announcements of accounting changes on stock prices. In efficient markets, security prices
should react quickly and predictably to announcements of accounting changes. An announce-
ment of an accounting change that affects the economic value of the firm should cause a rapid
change in stock prices. An accounting change that affects reported earnings but has no economic
significance should not affect stock prices. For example, when a firm changes its depreciation
accounting method for reporting purposes from accelerated to straight line, the firm should expe-
rience an increase in reported earnings, but there is no economic consequence. An analysis of
stock price movements surrounding this accounting change supported the EMH because there
were no positive price changes following the change, and there were some negative price
changes because firms making such an accounting change are typically performing poorly.

During periods of high inflation, many firms will change their inventory method from first-
in, first-out (FIFO) to last-in, first-out (LIFO), which causes a decline in reported earnings but
benefits the firm because it reduces its taxable earnings and, therefore, tax expenses. Advocates
of efficient markets would expect positive price changes because of the tax savings, and study
results confirmed this expectation.

Therefore, these studies indicate that the securities markets react quite rapidly to accounting
changes and adjust security prices as expected on the basis of changes in true value (that is, ana-
lysts pierce the accounting veil and value securities on the basis of economic events).?*

Corporate Events Corporate finance events such as mergers and acquisitions, reorganiza-
tion, and various security offerings (common stock, straight bonds, convertible bonds) have been
examined, relative to two general questions: (1) What is the market impact of these alternative
events? (2) How fast does the market adjust the security prices?

Regarding the reaction to corporate events, the answer is very consistent—stock prices react
as one would expect based on the underlying economic impact of the action. For example, the
reaction to mergers is that the stock of the firm being acquired increases in line with the premium
offered by the acquiring firm, whereas the stock of the acquiring firm typically declines because
of the concern that they overpaid for the firm. On the question of speed of reaction, the evidence
indicates fairly rapid adjustment—that is, the adjustment period declines as shorter interval data
is analyzed (using daily data, most studies find that the price adjustment is completed in about
three days). Studies related to financing decisions are reviewed by Smith.? Studies on corporate
control that consider mergers and reorganizations are reviewed by Jensen and Warner.?

2PFor a review of studies on this contention, see V. Bernard and J. Thomas, “Evidence That Stock Prices Do Not Fully
Reflect the Implications of Current Earnings for Future Earnings,” Journal of Accounting and Economics (December
1990): 305-341.

BClifford W. Smith, Jr., “Investment Banking and the Capital Acquisition Process,” Journal of Financial Economics 15,
no. 1-2 (January—February 1986): 3-29.

%Michael C. Jensen and Jerald B. Warner, “The Distribution of Power among Corporate Managers, Shareholders, and
Directors,” Journal of Financial Economics 20, no. 1-2 (January—March 1988): 3-24.
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Summary on the Semistrong-Form EMH  Clearly, the evidence from tests of the semi-
strong EMH is mixed. The hypothesis receives almost unanimous support from the numerous
event studies on a range of events including stock splits, initial public offerings, world events and
economic news, accounting changes, and a variety of corporate finance events. About the only
mixed results come from exchange listing studies.

In sharp contrast, the numerous studies on predicting rates of return over time or for a cross
section of stocks presented evidence counter to semistrong efficiency. This included time-series
studies on risk premiums, calender patterns, and quarterly earnings surprises. Similarly, the
results for cross-sectional predictors such as size, the BV/MV ratio (when there is expansive
monetary policy), P/E ratios, and some neglected firm studies indicated nonefficiencies.

The strong-form EMH contends that stock prices fully reflect all information, public and private.
This implies that no group of investors has access to private information that will allow them to
consistently experience above-average profits. This extremely rigid hypothesis requires not only
that stock prices must adjust rapidly to new public information but also that no group has access
to private information.

Tests of the strong-form EMH have analyzed returns over time for different identifiable
investment groups to determine whether any group consistently received above-average risk-
adjusted returns. Such a group must have access to and act upon important private information
or an ability to act on public information before other investors, which would indicate that secu-
rity prices were not adjusting rapidly to all new information.

Investigators have tested this form of the EMH by analyzing the performance of the follow-
ing four major groups of investors: (1) corporate insiders, (2) stock exchange specialists,
(3) security analysts at Value Line and elsewhere, and (4) professional money managers.

Corporate Insider Trading Corporate insiders are required to report monthly to the SEC
on their transactions (purchases or sales) in the stock of the firm for which they are insiders.
Insiders include major corporate officers, members of the board of directors, and owners of
10 percent or more of any equity class of securities. About six weeks after the reporting period,
this insider trading information is made public by the SEC. These insider trading data have been
used to identify how corporate insiders have traded and determine whether they bought on bal-
ance before abnormally good price movements and sold on balance before poor market periods
for their stock.?” The results of these studies have generally indicated that corporate insiders con-
sistently enjoyed above-average profits, especially on purchase transactions. This implies that
many insiders had private information from which they derived above-average returns on their
company stock.

In addition, an early study found that public investors who consistently traded with the insid-
ers based on announced insider transactions would have enjoyed excess risk-adjusted returns
(after commissions), although a subsequent study concluded that the market had eliminated this
inefficiency after considering total transaction costs.

Overall, these results provide mixed support for the EMH because several studies indicate that
insiders experience abnormal profits, while subsequent studies indicate it is no longer possible
for noninsiders to use this information to generate excess returns. Notably, because of investor
interest in these data as a result of academic research, The Wall Street Journal currently publishes
a monthly column entitled “Inside Track” that discusses the largest insider transactions.

“Studies on this topic include M. Chowdhury, J. S. Howe, and J. C. Lin, “The Relation between Aggregate Insider Trans-
actions and Stock Market Returns,” Journal of Financial and Quantitative Analysis 28, no. 3 (September 1993):
431-437; and R. R. Pettit and P. C. Venkatesh, “Insider Trading and Long-Run Return Performance,” Financial Man-
agement 24, no. 2 (Summer 1995): 88-103.
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Stock Exchange Specialists Several studies have determined that specialists have monop-
olistic access to certain important information about unfilled limit orders, and they should be
able to derive above-average returns from this information. This expectation is generally sup-
ported by the data. First, specialists generally make money because they typically sell shares at
higher prices than their purchased price. Also, they apparently make money when they buy or
sell after unexpected announcements and when they trade in large blocks of stock. A recent arti-
cle in The Wall Street Journal supported this belief; it contended that specialists are doing more
trading as dealers and the return on their capital during 2000 was 26%.%®

Security Analysts Several tests have considered whether it is possible to identify a set of
analysts who have the ability to select undervalued stocks. The analysis involves determining
whether, after a stock selection by an analyst is made known, a significant abnormal return is
available to those who follow these recommendations. These studies and those that discuss per-
formance by money managers are more realistic and relevant than those that considered corpo-
rate insiders and stock exchange specialists because these analysts and money managers are full-
time investment professionals with no obvious advantage except emphasis and training. If
anyone should be able to select undervalued stocks, it should be these “pros.” We initially exam-
ine Value Line rankings and then analyze what returns investors experience when they follow the
recommendations by individual analysts.

The Value Line Enigma Value Line (VL) is a large well-known advisory service that pub-
lishes financial information on approximately 1,700 stocks. Included in its report is a timing
rank, which indicates Value Line’s expectation regarding a firm’s common stock performance
over the coming 12 months. A rank of 1 is the most favorable performance and 5 the worst. This
ranking system, initiated in April 1965, assigns numbers based on four factors:

1. An earnings and price rank of each security relative to all others

2. A price momentum factor

3. Year-to-year relative changes in quarterly earnings

4. A quarterly earnings “surprise” factor (actual quarterly earnings compared with VL esti-
mated earnings)

The firms are ranked based on a composite score for each firm. The top and bottom 100 are
ranked 1 and 5, respectively; the next 300 from the top and bottom are ranked 2 and 4; and the
rest (approximately 900) are ranked 3. Rankings are assigned every week based on the latest
data. Notably, all the data used to derive the four factors are public information.

Several years after the ranking was started, Value Line contended that the stocks rated 1 sub-
stantially outperformed the market and the stocks rated 5 seriously underperformed the market
(the performance figures did not include dividend income but also did not charge commissions).

Studies on the Value Line enigma indicate that there is information in the VL rankings (espe-
cially either rank 1 or 5) and in changes in the rankings (especially going from 2 to 1). Further,
recent evidence indicates that the market is fairly efficient, because the abnormal adjustments
appear to be complete by Day + 2. An analysis of study results over time indicates a faster adjust-
ment to the rankings during recent years. Also, despite statistically significant price changes,
mounting evidence indicates that it is not possible to derive abnormal returns from these
announcements after considering realistic transaction costs. The strongest evidence regarding
not being able to use this information is that Value Line’s Centurion Fund, which concentrates
on investing in rank-1 stocks, has consistently underperformed the market over the past decade.

ZGreg Ip, “If Big Board Specialists Are an Anachronism, They’re a Profitable One,” The Wall Street Journal (12 March
2001), A1, A10.
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Analysts’ Recommendations There is evidence in favor of the existence of superior ana-
lysts who apparently possess private information. This evidence is provided in two studies where
the authors found that the prices of stocks mentioned in The Wall Street Journal column “Heard
on the Street” experience a significant change on the day that the column appears. A study by
Womach found that analysts appear to have both market timing and stock-picking ability, espe-
cially in connection with relatively rare sell recommendations.?

Performance of Professional Money Managers The studies of professional money
managers are more realistic and widely applicable than the analysis of insiders and specialists
because money managers typically do not have monopolistic access to important new informa-
tion but are highly trained professionals who work full time at investment management. There-
fore, if any “normal” set of investors should be able to derive above-average profits, it should be
this group. Also, if any noninsider should be able to derive inside information, professional
money managers should, because they conduct extensive management interviews.

Most studies on the performance of money managers have examined mutual funds because
performance data is readily available for them. Recently, data have become available for bank
trust departments, insurance companies, and investment advisers. The original mutual fund stud-
ies indicated that most funds did not match the performance of a buy-and-hold policy.** When
risk-adjusted returns were examined without considering commission costs, slightly more than
half of the money managers did better than the overall market. When commission costs, load
fees, and management costs were considered, approximately two-thirds of the mutual funds did
not match aggregate market performance. It was also found that successful funds during indi-
vidual years were inconsistent in their performance.

Now that it is possible to get performance data for pension plans and endowment funds, sev-
eral studies have documented that the performances of pension plans and endowments did not
match that of the aggregate market.

The figures in Exhibit 6.3 provide a rough demonstration of these results for recent periods.
These data are collected by Frank Russell Analytical Services as part of its performance evalua-
tion service. Exhibit 6.3 contains the median rates of return for several investment groups com-
pared to the Standard & Poor’s 500 Index.’' These results show that for short-term periods
(1-2—4 years) the majority of groups beat the S&P 500, but for the long 6-year horizon only 3
of 10 outperformed. Assuming we are more concerned with long-run performance, this would
support the EMH.

Conclusions Regarding the Strong-Form EMH The tests of the strong-form EMH
generated mixed results, but the bulk of relevant evidence supported the hypothesis. The results
for two unique groups of investors (corporate insiders and stock exchange specialists) did not
support the hypothesis because both groups apparently have monopolistic access to important
information and use it to derive above-average returns.

Tests to determine whether there are any analysts with private information concentrated on
the Value Line rankings and publications of analysts’ recommendations. The results for Value
Line rankings have changed over time and currently tend toward support for the EMH. Specifi-
cally, the adjustment to rankings and ranking changes is fairly rapid, and it appears that trading

»Kent L. Womach, “Do Brokerage Analysts’ Recommendations Have Investment Value?” Journal of Finance 51, no. 1
(March 1996): 137-167.

¥These studies and others on this topic are reviewed in Chapter 25.

3 The results for these individual accounts have an upward bias because they consider only accounts retained (for exam-
ple, if a firm or bank does a poor job on an account and the client leaves, those results would not be included).



196 CHAPTER 6 ErriciENT CAPITAL MARKETS

ANNUALIZED RATES OF RETURN DURING ALTERNATIVE PERIODS ENDING
DECEMBER 31, 2000

1 YeaAr 2 YEARS 4 YeARs 6 YEARS
U.S. Equity Broad Universe Medians
Equity accounts -17.6 -0.4 13.6 17.2
Equity pooled accounts -20.3 -1.0 13.1 16.5
Equity-oriented separate accounts -17.0 0.0 13.8 17.6
Special equity pooled accounts -6.2 16.1 12.3 15.0
Mutual Fund Universe Medians
Balanced mutual funds -7.2 1.8 9.2 11.4
Equity mutual funds -13.8 24 11.5 14.4
U.S. Equity Style Universe Medians
Growth equity accounts -39.6 -6.7 139 16.8
Small capitalization accounts -6.9 15.9 13.3 15.3
Value equity accounts 10.4 6.7 12.9 16.6
Market-oriented accounts -19.2 -1.2 13.9 17.7
S&P 500 Index -21.7 -39 12.8 17.0
Number of universes with returns above the S&P 500 9 9 7 3

Copyright Frank Russell Company. Reprinted with permission from Frank Russell Company, Tacoma, Washington.

is not profitable after transactions costs. Alternatively, individual analysts’ recommendations
seem to contain significant information.

Finally, the performance by professional money managers generally provided support for the
strong-form EMH. The vast majority of money manager performance studies have indicated that
these highly trained, full-time investors could not consistently outperform a simple buy-and-hold
policy on a risk-adjusted basis. This has been consistently true for mutual funds, pension plans,
and endowment funds over long-term periods. Because money managers are similar to most
investors who do not have access to inside information, these latter results are considered more
relevant to the hypothesis. Therefore, it appears that there is support for the strong-form EMH
as applied to most investors.

The discussion up to this point in the chapter has dealt with standard finance theory, how this
theory assumes that the capital markets function, and how to test within this theoretical context
whether capital markets are informationally efficient. Notably, during the last decade, a new
branch of financial economics has been developed referred to as behavioral finance, which is
concerned with the analysis of various psychological traits of individuals and how these traits
affect how they act as investors, analysts, and portfolio managers. As noted by Olsen, behavioral
finance recognizes that the standard finance model of rational behavior and profit maximization
can be true within specific boundaries, but advocates of behavioral finance assert that this model
is incomplete since it does not consider individual behavior.?? Specifically, behavioral finance

2Robert A. Olsen, “Behavioral Finance and Its Implications for Stock-Price Volatility,” Financial Analysts Journal 54,
no. 2 (March/April 1998): 10-18.
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Seeks to understand and predict systematic financial market implications of psychological decision
processes. . . . Behavioral finance is focused on the implication of psychological and economic
principles for the improvement of financial decision making.*

While it is acknowledged that currently there is no unified theory of behavioral finance, the
emphasis has been on identifying portfolio anomalies that can be explained by various psycho-
logical traits in individuals or groups or pinpointing instances where it is possible to experience
above-normal rates of return by exploiting the biases of analysts or portfolio managers. The fol-
lowing subsection discusses some anamolies that can be explained by psychology or some
biased actions that can be exploited.

Over time, it has been noted that investors have a number of biases that negatively affect their
investment performance. Advocates of behavioral finance have been able to explain a number of
these biases based on psychological characteristics. A major documented bias is the propensity
of investors to hold on to losing positions too long and sell “winners” too soon.* The point is,
investors fear losses much more than they value gains. This is explained by prospect theory,
which contends that utility depends on deviations from moving reference points rather than
absolute wealth. Another bias they mention is overconfidence in forecasts, which causes analysts
to overestimate growth rates for growth companies. In addition, they overemphasize good news
for firms evaluated and ignore negative news items—that is, they generally believe that the
stocks of the growth companies they have analyzed will be “good” stocks. This is referred to as
“confirmation bias,” where investors look for information that supports their prior opinion and
decision. As a result, they tend to misvalue the stocks of these generally popular companies.

A study by Brown examined the effect of “noise traders” (nonprofessionals with no special
information) on the volatility of closed-end mutual funds.’> When there is a shift in sentiment,
these traders move heavily, which increases the prices and the volatility of these securities dur-
ing trading hours. Also, Clark and Statman find that noise traders tend to follow newsletter writ-
ers, who in turn tend to “follow the herd”; and these writers and “the herd” are almost always
wrong, which contributes to excess volatility.*®

There is also “escalation bias,” which causes investors to put more money into a failure that
they feel responsible for rather than into a success.*” This leads to the relatively popular investor
practice of “averaging down” on an investment that has declined in value since the initial pur-
chase rather than consider selling the stock if it was a mistake—for example, if it was a buy at
$40, it is a screaming bargain at $30. Obviously, the appropriate action is to go through a reval-
uation of the stock to determine if you missed some important bad news in your initial valuation
(therefore, sell it and accept your loss) or confirm your initial valuation and acquire more of the
“bargain.” The difficult psychological factor is to seriously look for the bad news and consider
the effects of that negative information on your prior valuation.*

Sbid.: 11.

3This is discussed in J. Scott, M. Stumpp, and P. Xu, “Behavioral Bias Valuation and Active Management,” Financial
Analysts Journal 55, no. 4 (July—August 1999): 49-57.

$Gregory Brown, “Volatility, Sentiment, and Noise Traders,” Financial Analysts Journal 55, no. 2 (March—April 1999):
82-90.

¥R. G. Clark and M. Statman, “Bullish or Bearish,” Financial Analysts Journal 54, no. 3 (May—June 1998): 63-72.
3"Hersh Shefrin, “Behavioral Corporate Finance,” Journal of Applied Corporate Finance 14, no. 3 (Fall 2001): 113-124.

3For an extended presentation on this topic, see Hersh Shefrin, Beyond Greed and Fear: Understanding Behavioral
Finance and the Psychology of Investing (Boston: Harvard Business School Press, 1999).
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Efficient Markets
and Technical
Analysis

Efficient Markets
and Fundamental
Analysis

Having reviewed the results of numerous studies related to different facets of the EMH, the
important question is, What does this mean to individual investors, financial analysts, portfolio
managers, and institutions? Overall, the results of many studies indicate that the capital markets
are efficient as related to numerous sets of information. At the same time, research has uncov-
ered a substantial number of instances where the market fails to adjust prices rapidly to public
information. Given these mixed results regarding the existence of efficient capital markets, it is
important to consider the implications of this contrasting evidence of market efficiency.

The following discussion considers the implications of both sets of evidence. Specifically given
results that support the EMH, we consider what techniques will not work and what you should do
if you cannot beat the market. In contrast, because of the evidence that fails to support the EMH,
we discuss what information and psychological biases should be considered when attempting to
derive superior investment results through active security valuation and portfolio management.

The assumptions of technical analysis directly oppose the notion of efficient markets. A basic
premise of technical analysis is that stock prices move in trends that persist.* Technicians
believe that when new information comes to the market, it is not immediately available to every-
one but is typically disseminated from the informed professional to the aggressive investing pub-
lic and then to the great bulk of investors. Also, technicians contend that investors do not ana-
lyze information and act immediately. This process takes time. Therefore, they hypothesize that
stock prices move to a new equilibrium after the release of new information in a gradual man-
ner, which causes trends in stock price movements that persist.

Technical analysts believe that nimble traders can develop systems to detect the beginning of
a movement to a new equilibrium (called a “breakout”). Hence, they hope to buy or sell the stock
immediately after its breakout to take advantage of the subsequent, gradual price adjustment.

The belief in this pattern of price adjustment directly contradicts advocates of the EMH who
believe that security prices adjust to new information very rapidly. These EMH advocates do not
contend, however, that prices adjust perfectly, which implies a chance of overadjustment or
underadjustment. Still, because it is uncertain whether the market will over- or underadjust at any
time, you cannot derive abnormal profits from adjustment errors.

If the capital market is weak-form efficient as indicated by most of the results, then prices
fully reflect all relevant market information so technical trading systems that depend only on past
trading data cannot have any value. By the time the information is public, the price adjustment
has taken place. Therefore, a purchase or sale using a technical trading rule should not generate
abnormal returns after taking account of risk and transaction costs.

As you know from our prior discussion, fundamental analysts believe that, at any time, there is
a basic intrinsic value for the aggregrate stock market, various industries, or individual securities
and that these values depend on underlying economic factors. Therefore, investors should deter-
mine the intrinsic value of an investment asset at a point in time by examining the variables that
determine value such as current and future earnings or cash flows, interest rates, and risk vari-
ables. If the prevailing market price differs from the estimated intrinsic value by enough to cover
transaction costs, you should take appropriate action: You buy if the market price is substantially
below intrinsic value and sell if it is above. Investors who engaged in fundamental analysis
believe that, occasionally, market price and intrinsic value differ but, eventually, investors rec-
ognize the discrepancy and correct it.

¥Chapter 16 contains an extensive discussion of technical analysis.
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If you can do a superior job of estimating intrinsic value, you can consistently make superior
market timing (asset allocation) decisions or acquire undervalued securities and generate above-
average returns. Fundamental analysis involves aggregate market analysis, industry analysis,
company analysis, and portfolio management. The divergent results from the EMH research
have important implications for all of these components.

Aggregate Market Analysis with Efficient Capital Markets Chapter 11 makes a
strong case that intrinsic value analysis should begin with aggregate market analysis. Still, the
EMH implies that if you examine only past economic events, it is unlikely that you will be able
to outperform a buy-and-hold policy because the market rapidly adjusts to known economic
events. Evidence suggests that the market experiences long-run price movements; but, to take
advantage of these movements in an efficient market, you must do a superior job of estimating
the relevant variables that cause these long-run movements. Put another way, if you only use his-
torical data to estimate future values and invest on the basis of these estimates, you will not expe-
rience superior, risk-adjusted returns.

Industry and Company Analysis with Efficient Capital Markets As discussed in
Chapter 11, the wide distribution of returns from different industries and companies clearly jus-
tifies industry and company analysis. Again, the EMH does not contradict the potential value of
such analysis but implies that you need to (1) understand the relevant variables that affect rates
of return and (2) do a superior job of estimating future values for these relevant valuation vari-
ables. To demonstrate this, Malkiel and Cragg developed a model that did an excellent job of
explaining past stock price movements using historical data. When this valuation model was
employed to project future stock price changes using past company data, however, the results
were consistently inferior to a buy-and-hold policy.*’ This implies that, even with a good valua-
tion model, you cannot select stocks that will provide superior future returns using only past data
as inputs. The point is, most analysts are aware of the several well-specified valuation models,
so the factor that differentiates superior from inferior analysts is the ability to provide more accu-
rate estimates of the critical inputs to the valuation models.

Another study showed that the crucial difference between the stocks that enjoyed the best and
worst price performance during a given year was the relationship between expected earnings of
professional analysts and actual earnings (that is, it was earnings surprises). Specifically, stock
prices increased if actual earnings substantially exceeded expected earnings and stock prices fell
if actual earnings did not reach expected levels. Thus, if you can do a superior job of projecting
earnings and your expectations differ from the consensus, you will have a superior stock selec-
tion record.*! Put another way, there are two factors that are required to be superior: (1) you must
be correct in your estimates, and (2) you must be different from the consensus. Remember that,
if you are only correct and not different, that assumes you were predicting the consensus and the
consensus was correct, which implies no surprise and no abnormal price movement.

The quest to be a superior analyst holds some good news and some suggestions. The good
news is related to the strong-form tests that indicated the likely existence of superior analysts. It
was shown that the rankings by Value Line contained information value, even though it might
not be possible to profit from the work of these analysts after transaction costs. Also, the price
adjustments to the publication of analyst recommendations also point to the existence of

“Burton G. Malkiel and John G. Cragg, “Expectations and the Structure of Share Prices,” American Economic Review 60,
no. 4 (September 1970): 601-617.

“IThis is a major point made in H. Russell Fogler, “A Modern Theory of Security Analysis,” Journal of Portfolio Man-
agement 19, no. 3 (Spring 1993): 6-14.
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superior analysts. The point is, there are some superior analysts, but a limited number, and it is
not an easy task to be among this select group. Most notably, to be a superior analyst you must
do a superior job of estimating the relevant valuation variables and predicting earning surprises.

The suggestions for those involved in fundamental analysis are based on the studies that con-
sidered the cross section of future returns. As noted, these studies indicated that P/E ratios, size,
and the BV/MV ratios were able to differentiate future return patterns with size and the BV/MV
ratio appearing to be the optimal combination. Therefore, these factors should be considered
when selecting a universe or analyzing firms. In addition, the evidence suggests that neglected
firms should be given extra consideration. Although these ratios and characteristics have been
shown to be useful in isolating superior stocks from a large sample, it is our suggestion that they
are best used to derive a viable sample to analyze from the total universe (e.g., select 200 stocks
to analyze from a universe of 3,000). Then the 200 stocks should be rigorously valued using the
techniques discussed in this text.

How to Evaluate Analysts or Investors If you want to determine if an individual is a
superior analyst or investor, you should examine the performance of numerous securities that this
analyst or investor recommends over time in relation to the performance of a set of randomly
selected stocks of the same risk class. The stock selections of a superior analyst or investor
should consistently outperform the randomly selected stocks. The consistency requirement is
crucial because you would expect a portfolio developed by random selection to outperform the
market about half the time.

Conclusions about Fundamental Analysis A text on investments can indicate the rel-
evant variables that you should analyze and describe the important analysis techniques, but actu-
ally estimating the relevant variables is as much an art and a product of hard work as it is a sci-
ence. If the estimates could be done on the basis of some mechanical formula, you could
program a computer to do it, and there would be no need for analysts. Therefore, the superior
analyst or successful investor must understand what variables are relevant to the valuation
process and have the ability and work ethic to do a superior job of estimating these variables.
Alternatively, one can be superior if he or she has the ability to interpret the impact or estimate
the effect of some public information better than others.

As noted, studies have indicated that the majority of professional money managers cannot
beat a buy-and-hold policy on a risk-adjusted basis. One explanation for this generally infe-
rior performance is that there are no superior analysts and the cost of research and trading
forces the results of merely adequate analysis into the inferior category. Another explana-
tion, which is favored by the author and has some empirical support from the Value Line and
analyst recommendation results, is that money management firms employ both superior and
inferior analysts and the gains from the recommendations by the few superior analysts are
offset by the costs and the poor results derived from the recommendations of the inferior
analysts.

This raises the question, Should a portfolio be managed actively or passively? The point of
the following discussion is that the decision of how one manages the portfolio (actively or pas-
sively) should depend on whether the manager has access to superior analysts. A portfolio man-
ager with superior analysts or an investor who believes that he or she has the time and expertise
to be a superior investor can manage a portfolio actively by attempting to time major market
trends or looking for undervalued securities and trading accordingly. In contrast, without access
to superior analysts or the time and ability to be a superior investor, you should manage passively
and assume that all securities are properly priced based on their levels of risk.
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Portfolio Management with Superior Analysts A portfolio manager with access to
superior analysts who have unique insights and analytical ability should follow their recommen-
dations. The superior analysts should make investment recommendations for a certain propor-
tion of the portfolio, and the portfolio manager should ensure that the risk preferences of the
client are maintained.

Also, the superior analysts should be encouraged to concentrate their efforts in mid-cap stocks
that possess the liquidity required by institutional portfolio managers; but, because they do not
receive the attention given the top-tier stocks, the markets for these neglected stocks may be less
efficient than the market for large well-known stocks.

Recall that capital markets are expected to be efficient because many investors receive new
information and analyze its effect on security values. If the number of analysts following a stock
differ, one could conceive of differences in the efficiency of the markets. New information on
top-tier stocks is well publicized and rigorously analyzed so the price of these securities should
adjust rapidly to reflect the new information. In contrast, middle-tier firms receive less publicity
and fewer analysts follow these firms, so prices might be expected to adjust less rapidly to new
information. Therefore, the possibility of finding temporarily undervalued securities among
these neglected stocks is greater. Again, in line with the cross-section study results, these supe-
rior analysts should pay particular attention to the BV/MV ratio, to the size of stocks being ana-
lyzed, and to the monetary policy environment.

Portfolio Management without Superior Analysts If you do not have access to supe-
rior analysts, your procedure should be as follows. First, you should measure your risk preferences
or those of your clients. Then build a portfolio to match this risk level by investing a certain pro-
portion of the portfolio in risky assets and the rest in a risk-free asset as discussed in Chapter 8.

You must completely diversify the risky asset portfolio on a global basis so it moves consis-
tently with the world market. In this context, proper diversification means eliminating all unsys-
tematic (unique) variability. In our prior discussion, it was estimated that it required about
20 securities to gain most of the benefits (more than 90 percent) of a completely diversified port-
folio. More than 100 stocks are required for complete diversification. To decide how many secu-
rities to actually include in your global portfolio, you must balance the added benefits of com-
plete worldwide diversification against the costs of research for the additional stocks.

Finally, you should minimize transaction costs. Assuming that the portfolio is completely
diversified and is structured for the desired risk level, excessive transaction costs that do not gen-
erate added returns will detract from your expected rate of return. Three factors are involved in
minimizing total transaction costs:

1. Minimize taxes. Methods of accomplishing this objective vary, but it should receive prime
consideration.

2. Reduce trading turnover. Trade only to liquidate part of the portfolio or to maintain a
given risk level.

3. When you trade, minimize liquidity costs by trading relatively liquid stocks. To accomplish
this, submit limit orders to buy or sell several stocks at prices that approximate the spe-
cialist’s quote. That is, you would put in limit orders to buy stock at the bid price or sell at
the ask price. The stock bought or sold first is the most liquid one; all other orders should
be withdrawn.

In summary, if you lack access to superior analysts, you should do the following:

1. Determine and quantify your risk preferences.
2. Construct the appropriate risk portfolio by dividing the total portfolio between risk-free
assets and a risky asset portfolio.
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Insights from
Behavioral Finance

Efficiency in
European Equity
Markets

3. Diversify completely on a global basis to eliminate all unsystematic risk.
4. Maintain the specified risk level by rebalancing when necessary.
5. Minimize total transaction costs.

The Rationale and Use of Index Funds As the prior discussion indicates, efficient cap-
ital markets and a lack of superior analysts imply that many portfolios should be managed pas-
sively so that their performance matches that of the aggregate market, minimizing the costs of
research and trading. In response to this demand, several institutions have introduced market
funds, also referred to as index funds, which are security portfolios designed to duplicate the
composition and, therefore, the performance of a selected market index series.

Notably, this concept of stock market index funds has been extended to other areas of invest-
ments. Index bond funds attempt to emulate the bond market indexes discussed in Chapter 5.
Also, some index funds focus on specific segments of the market such as international bond
index funds, international stock index funds that target specific countries, and index funds that
target small-capitalization stocks in the United States and Japan.** The point is, when portfolio
managers decide that they want a given asset class in their portfolio, they often look for index
funds to fulfill this need. The use of index funds is less costly in terms of research and commis-
sion; and, during almost all time periods, it has provided the same or better performance than
what is available from the vast majority of active portfolio managers.

As noted, the major contributions of behavioral finance are both explanations for some of the
anomalies discovered by prior academic research and opportunities to derive abnormal rates of
return by acting upon some of the deeply ingrained biases of investors. Clearly, their findings
support the notion that the stocks of growth companies will typically not be growth stocks
because analysts become overconfident in their ability to predict future growth rates and even-
tually derive valuations that either fully value or overvalue future growth. Behavioral findings
also support the notion of contrary investing, since they confirm the notion of the “herd mental-
ity” of analysts in stock recommendations or quarterly earning estimates and the recommenda-
tions by newsletter writers. Also, it is important to recall the “loss aversion” and “escalation bias”
that cause investors to hold losers too long and, in some cases, cause investors to acquire addi-
tional shares to average down the cost. Before you engage in this practice, be sure that you
reevaluate the stock and consider all the potential bad news we tend to ignore.

The discussion in this chapter has addressed generally the efficiency of U.S. markets. The grow-
ing importance of world markets raises a natural question about the efficiency of securities mar-
kets outside the United States. Numerous studies have dealt with this set of questions, and a dis-
cussion of them would substantially lengthen the chapter. Fortunately, a monograph by
Hawawini contains a review of numerous studies that examined the behavior of European stock
prices and evaluated the efficiency of European equity markets.** The monograph lists more than
280 studies covering 14 Western European countries from Austria to the United Kingdom clas-
sified by country; and, within each country, the studies are divided into five categories:

1. Market model, beta estimation, and diversification
2. Capital asset pricing model and arbitrage pricing model

“For a discussion of some of these indexes, see James A. White, “The Index Boom: It’s No Longer Just the S&P 500
Stock Index,” The Wall Street Journal, 19 May 1991, C1, C3.

“Gabriel Hawawini, European Equity Markets: Price Behavior and Efficiency, Monograph 1984-4/5, Monograph Series
in Finance and Economics, Salomon Brothers Center for the Study of Financial Institutions, Graduate School of Busi-
ness, New York University, 1984.
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Hawawini offers the following overall conclusion after acknowledging that European markets

are smaller and less active than U.S. markets:

Our review of the literature indicates that despite the peculiarities of European equity markets, the
behavior of European stock prices is, with few exceptions, surprisingly similar to that of U.S. com-
mon stocks. That is true even for countries with extremely narrow equity markets such as Finland.
The view that most European equity markets, particularly those of smaller countries, are informa-
tionally inefficient does not seem to be borne out by the data. We will see that most of the results of
empirical tests performed on European common stock prices are generally in line with those reported

by researchers who used U.S. data.

This implies that when one considers securities outside the United States, it is appropriate to
assume a level of efficiency similar to that for U.S. markets.

The Internet

Capital market prices reflect current news items
fairly quickly. On the other hand, a portfolio man-
ager should not ignore news just because prices
adjust quickly. News provides information he/she
can use to structure portfolios and allows the
managers to update potential future scenarios.

A number of news sources are available
on the Internet. Some of them, such as
http://www.bloomberg.com, www.ft.com,
and http://www.wsj.com, were listed in previ-
ous chapters. Other sites include:

http://www.infogate.com This system
allows you to have news sent directly to your PC.

http://finance.yahoo.com contains links to
a number of news, information, commentary, and
finance-related sites

Investments Online

http://money.cnn.com The financial network
site for the Cable News Network and Money maga-
zine. The CNN Web site is http://www.cnn.com.

http://www.cnbc.com The Web site of the
CNBC cable TV station.

http://www.foxnews.com, http://www.
abcnews.com, http://www.cbsnews.com,
and http://www.msnbcnews.com are the
URLs for news from Fox, ABC, CBS, and MSNBC.

Meir Statman (http://Isb.scu.edu/
finance/faculty/statman/default.htm) and
Richard Thaler (http://gsb.uchicago.edu/
fac/richard.thaler/) are two leading
researchers in the area of behavioral finance.
These pages contain links to their research.

Ssummary

The efficiency of capital markets has implications for the investment analysis and management of your

portfolio. Capital markets should be efficient because numerous rational, profit-maximizing investors
react quickly to the release of new information. Assuming prices reflect new information, they are unbi-
ased estimates of the securities’ true, intrinsic value, and there should be a consistent relationship

between the return on an investment and its risk.
The voluminous research on the EMH has been divided into three segments that have been tested sepa-

rately. The weak-form EMH states that stock prices fully reflect all market information, so any trading
rule that uses past market data to predict future returns should have no value. The results of most stud-

ies consistently supported this hypothesis.
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* The semistrong-form EMH asserts that security prices adjust rapidly to the release of all public infor-
mation. The tests of this hypothesis either examine the opportunities to predict future rates of return
(either a time series or a cross section) or they involve event studies in which investigators analyzed
whether investors could derive above-average returns from trading on the basis of public information.
The test results for this hypothesis were clearly mixed. On the one hand, the results for almost all the
event studies related to economic events such as stock splits, initial public offerings, and accounting
changes consistently supported the semistrong hypothesis. In contrast, several studies that examined the
ability to predict rates of return on the basis of unexpected quarterly earnings, P/E ratios, size,
neglected stocks, and the BV/MV ratio, as well as several calendar effects, generally did not support
the hypothesis.

* The strong-form EMH states that security prices reflect all information. This implies that nobody has
private information, so no group should be able to derive above-average returns consistently. Studies
that examined the results for corporate insiders and stock exchange specialists do not support the
strong-form hypothesis. An analysis of individual analysts as represented by Value Line or by recom-
mendations published in The Wall Street Journal give mixed results. The results indicated that the Value
Line rankings have significant information but it may not be possible to profit from it, whereas the rec-
ommendations by analysts indicated the existence of private information. In contrast, the performance
by professional money managers supported the EMH because their risk-adjusted investment perfor-
mance (whether mutual funds, pension funds, or endowment funds) was typically inferior to results
achieved with buy-and-hold policies.

* During the past decade, there has been significant research in behavioral finance by investigators who
contend that the standard finance theory model is incomplete since it does not consider implications of
psychological decisions made by individuals that both help explain many anomalies and the existence
of several biases and provide opportunities for excess returns. It is important to be aware of a number
of biases for two reasons: first, they can lead to inferior performance as an analyst and portfolio man-
ager; second, it is possible to exploit them for excess returns.

 Given the mixed results, it is important to consider the implications of all of this for technical or funda-
mental analysts and for portfolio managers. The EMH indicates that technical analysis should be of no
value. All forms of fundamental analysis are useful, but they are difficult to implement because they
require the ability to estimate future values for relevant economic variables. Superior analysis is possi-
ble but difficult because it requires superior projections. Those who manage portfolios should con-
stantly evaluate investment advice to determine whether it is superior.

* Without access to superior analytical advice, you should run your portfolio like an index fund. In con-
trast, those with superior analytical ability should be allowed to make decisions, but they should con-
centrate their efforts on mid-cap firms and neglected firms where there is a higher probability of dis-
covering misvalued stocks. The analysis should be particularly concerned with a firm’s BV/MV ratio,
its size, and the monetary environment.

* This chapter contains some good news and some bad news. The good news is that the practice of
investment analysis and portfolio management is not an art that has been lost to the great computer in
the sky. Viable professions still await those willing to extend the effort and able to accept the pressures.
The bad news is that many bright, hardworking people with extensive resources make the game tough.
In fact, those competitors have created a fairly efficient capital market in which it is extremely difficult
for most analysts and portfolio managers to achieve superior results.

Questions

1. Discuss the rationale for expecting an efficient capital market. What factor would you look for to dif-
ferentiate the market efficiency for two alternative stocks?

2. Define and discuss the weak-form EMH. Describe the two sets of tests used to examine the weak-
form EMH.

3. Define and discuss the semistrong-form EMH. Describe the two sets of tests used to examine the
semistrong-form EMH.

4. What is meant by the term abnormal rate of return?



10.

11.
12.

13.
14.
15.
16.

17.
18.

20.
21.

22.

23.

24.
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. Describe how you would compute the abnormal rate of return for a stock for a period surrounding an

economic event. Give a brief example for a stock with a beta of 1.40.

. Assume you want to test the EMH by comparing alternative trading rules to a buy-and-hold policy.

Discuss the three common mistakes that can bias the results against the EMH.

. Describe the results of a study that supported the semistrong-form EMH. Discuss the nature of the

test and specifically why the results support the hypothesis.

. Describe the results of a study that did not support the semistrong-form EMH. Discuss the nature of

the test and specifically why the results did not support the hypothesis.

. For many of the EMH tests, it is really a test of a “joint hypothesis.” Discuss what is meant by this

concept. What are the joint hypotheses being tested?

Define and discuss the strong-form EMH. Why do some observers contend that the strong-form
hypothesis really requires a perfect market in addition to an efficient market? Be specific.

Discuss how you would test the strong-form EMH. Why are these tests relevant? Give a brief example.
Describe the results of a study that did not support the strong-form EMH. Discuss the test involved
and specifically why the results reported did not support the hypothesis.

Describe the results of a study that supported the strong-form EMH. Discuss the test involved and
specifically why these results support the hypothesis.

Describe the general goal of behavioral finance.

Why do the advocates of behavioral finance contend that the standard finance theory is incomplete?
What does the EMH imply for the use of technical analysis?

What does the EMH imply for fundamental analysis? Discuss specifically what it does not imply.
In a world of efficient capital markets, what do you have to do to be a superior analyst? How would
you test whether an analyst was superior?

. What advice would you give to your superior analysts in terms of the set of firms to analyze and

variables that should be considered in the analysis? Discuss your reasoning for this advice.

How should a portfolio manager without any superior analysts run his or her portfolio?

Describe the goals of an index fund. Discuss the contention that index funds are the ultimate answer
in a world with efficient capital markets.

At a social gathering, you meet the portfolio manager for the trust department of a local bank. He
confides to you that he has been following the recommendations of the department’s six analysts for
an extended period and has found that two are superior, two are average, and two are clearly inferior.
What would you recommend that he do to run his portfolio?

Discuss your reaction to Hawawini’s summary of findings related to the EMH for the European
equity markets. Were you surprised?

Describe a test of the weak-form EMH for the Japanese stock market and indicate where you would
get the required data.

. CFA Examination Level 1

a. List and briefly define the three forms of the efficient market hypothesis. [6 minutes]
b. Discuss the role of a portfolio manager in a perfectly efficient market. [9 minutes]

. CFA Examination Level 11

Tom Max, TMP’s quantitative analyst, has developed a portfolio construction model about which he
is excited. To create the model, Max made a list of the stocks currently in the S&P 500 Stock Index
and obtained annual operating cash flow, price, and total return data for each issue for the past five
years. As of each year-end, this universe was divided into five equal-weighted portfolios of 100
issues each, with selection based solely on the price/cash flow rankings of the individual stocks.
Each portfolio’s average annual return was then calculated.

During this five-year period, the linked returns from the portfolios with the lowest price/cash flow
ratio generated an annualized total return of 19.0 percent, or 3.1 percentage points better than the
15.9 percent return on the S&P 500 Stock Index. Max also noted that the lowest price—cash-flow
portfolio had a below-market beta of 0.91 over this same time span.

a. Briefly comment on Max’s use of the beta measure as an indicator of portfolio risk in light of
recent academic tests of its explanatory power with respect to stock returns. [5 minutes]

b. You are familiar with the literature on market anomalies and inefficiencies. Against this back-
ground, discuss Max’s use of a single-factor model (price—cash flow) in his research. [8 minutes]
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Problems

c. Identify and briefly describe four specific concerns about Max’s test procedures and model
design. (The issues already discussed in your answers to Parts a and b may not be used in answer-
ing Part c.) [12 minutes]

27. CFA Examination Level 111

a. Briefly explain the concept of the efficient market hypothesis (EMH) and each of its three forms—
weak, semistrong, and strong—and briefly discuss the degree to which existing empirical evidence
supports each of the three forms of the EMH. [8 minutes]

b. Briefly discuss the implications of the efficient market hypothesis for investment policy as it
applies to:

(i) technical analysis in the form of charting, and
(i1) fundamental analysis. [4 minutes]

c. Briefly explain two major roles or responsibilities of portfolio managers in an efficient market
environment. [4 minutes]

d. Briefly discuss whether active asset allocation among countries could consistently outperform a
world market index. Include a discussion of the implications of integration versus segmentation of
international financial markets as it pertains to portfolio diversification, but ignore the issue of
stock selection. [6 minutes]

1. Compute the abnormal rates of return for the following stocks during period ¢ (ignore differential
systematic risk):

Stock Ry R,
B 11.5% 4.0%
F 10.0 8.5
T 14.0 9.6
C 12.0 15.3
E 15.9 12.4

R, = return for stock i during period ¢

R, = return for the aggregate market during
period ¢

2. Compute the abnormal rates of return for the five stocks in Problem 1 assuming the following sys-
tematic risk measures (betas):

Stock B:

0.95
1.25
1.45
0.70
-0.30

mao-3Tw

3. Compare the abnormal returns in Problems 1 and 2 and discuss the reason for the difference in each
case.

4. You are given the following data regarding the performance of a group of stocks recommended by an
analyst and a set of stocks with matching betas:
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Stock Beginning Price Ending Price Dividend
C 43 47 1.50
C-match 22 24 1.00
R 75 73 2.00
R-match 42 38 1.00
L 28 34 1.25
L-match 18 16 1.00
M 52 57 2.00
M-match 38 44 1.50
S 63 68 1.75
S-match 32 34 1.00

Based on the composite results for these stocks (assume equal weights), would you judge this indi-
vidual to be a superior analyst? Discuss your reasoning.
5. Look up the daily trading volume for the following stocks during a recent five-day period:

* Merck

¢ Anheuser Busch
 Intel

* McDonald's

¢ General Electric

Randomly select five stocks from the NYSE and examine their daily trading volume for the same

five days.

a. What are the average daily volumes for the two samples?

b. Would you expect this difference to have an impact on the efficiency of the markets for the two
samples? Why or why not?
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Chapter 7 An Introduction

to Portfolio
Management

After you read this chapter, you should be able to answer the following questions:

» What do we mean by risk aversion, and what evidence indicates that investors are generally
risk averse?

» What are the basic assumptions behind the Markowitz portfolio theory?

» What do we mean by risk, and what are some of the alternative measures of risk used in
investments?

» How do you compute the expected rate of return for an individual risky asset or a portfolio
of assets?

» How do you compute the standard deviation of rates of return for an individual risky asset?

» What do we mean by the covariance between rates of return, and how do you compute
covariance?

» What is the relationship between covariance and correlation?

» What is the formula for the standard deviation for a portfolio of risky assets, and how does
it differ from the standard deviation of an individual risky asset?

» Given the formula for the standard deviation of a portfolio, why and how do you diversify
a portfolio?

» What happens to the standard deviation of a portfolio when you change the correlation
between the assets in the portfolio?

» What is the risk-return—efficient frontier of risky assets?

» Is it reasonable for alternative investors to select different portfolios from the portfolios on
the efficient frontier?

» What determines which portfolio on the efficient frontier is selected by an individual

investor?

One of the major advances in the investment field during the past few decades has been the
recognition that the creation of an optimum investment portfolio is not simply a matter of com-
bining a lot of unique individual securities that have desirable risk-return characteristics. Specif-
ically, it has been shown that you must consider the relationship among the investments if you
are going to build an optimum portfolio that will meet your investment objectives. The recogni-
tion of what is important in creating a portfolio was demonstrated in the derivation of portfolio
theory.

This chapter explains portfolio theory step by step. It introduces you to the basic portfolio risk
formula that you must understand when you are combining different assets. When you under-
stand this formula and its implications, you will increase your understanding of not only why
you should diversify your portfolio but also zow you should diversify. The subsequent chapters
introduce asset pricing models including capital market theory and multifactor models with an
emphasis on determining the appropriate risk measure for individual assets.

209
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Risk Aversion

Definition of Risk

Before presenting portfolio theory, we need to clarify some general assumptions of the theory.
This includes not only what we mean by an optimum portfolio but also what we mean by the
terms risk aversion and risk.

One basic assumption of portfolio theory is that as an investor you want to maximize the
returns from your investments for a given level of risk. To adequately deal with such an assump-
tion, certain ground rules must be laid. First, your portfolio should include all of your assets and
liabilities, not only your stocks or even your marketable securities but also such items as your
car, house, and less-marketable investments, such as coins, stamps, art, antiques, and furniture.
The full spectrum of investments must be considered because the returns from all these invest-
ments interact, and this relationship between the returns for assets in the portfolio is important.
Hence, a good portfolio is not simply a collection of individually good investments.

Portfolio theory also assumes that investors are basically risk averse, meaning that, given a
choice between two assets with equal rates of return, they will select the asset with the lower
level of risk. Evidence that most investors are risk averse is that they purchase various types of
insurance, including life insurance, car insurance, and health insurance. Buying insurance basi-
cally involves an outlay of a given amount to guard against an uncertain, possibly larger outlay
in the future. When you buy insurance, this implies that you are willing to pay the current known
cost of the insurance policy to avoid the uncertainty of a potentially large future cost related to
a car accident or a major illness. Further evidence of risk aversion is the difference in promised
yield (the required rate of return) for different grades of bonds that supposedly have different
degrees of credit risk. Specifically, the promised yield on bonds increases as you go from AAA
(the lowest-risk class) to AA to A, and so on—that is, investors require a higher rate of return to
accept higher risk.

This does not imply that everybody is risk averse or that investors are completely risk averse
regarding all financial commitments. The fact is, not everybody buys insurance for everything.
Some people have no insurance against anything, either by choice or because they cannot afford
it. In addition, some individuals buy insurance related to some risks such as auto accidents or ill-
ness, but they also buy lottery tickets and gamble at race tracks or in casinos, where it is known
that the expected returns are negative, which means that participants are willing to pay for the
excitement of the risk involved. This combination of risk preference and risk aversion can be
explained by an attitude toward risk that depends on the amount of money involved. Friedman
and Savage speculate that this is the case for people who like to gamble for small amounts (in
lotteries or slot machines) but buy insurance to protect themselves against large potential losses,
such as fire or accidents.'

While recognizing this diversity of attitudes, our basic assumption is that most investors com-
mitting large sums of money to developing an investment portfolio are risk averse. Therefore, we
expect a positive relationship between expected return and expected risk. Notably, this is also
what we generally find in terms of long-run historical results—that is, there is generally a posi-
tive relationship between the rates of return on various assets and their measures of risk as shown
in Chapter 3.

Although there is a difference in the specific definitions of risk and uncertainty, for our purposes
and in most financial literature the two terms are used interchangeably. In fact, one way to define

'Milton Friedman and Leonard J. Savage, “The Utility Analysis of Choices Involving Risk,” Journal of Political Econ-
omy 56, no. 3 (August 1948): 279-304.
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risk is the uncertainty of future outcomes. An alternative definition might be the probability of
an adverse outcome. Subsequently, in our discussion of portfolio theory, we will consider sev-
eral measures of risk that are used when developing the theory.

In the early 1960s, the investment community talked about risk, but there was no specific mea-
sure for the term. To build a portfolio model, however, investors had to quantify their risk vari-
able. The basic portfolio model was developed by Harry Markowitz, who derived the expected
rate of return for a portfolio of assets and an expected risk measure.” Markowitz showed that the
variance of the rate of return was a meaningful measure of portfolio risk under a reasonable set
of assumptions, and he derived the formula for computing the variance of a portfolio. This port-
folio variance formula indicated the importance of diversifying your investments to reduce the
total risk of a portfolio but also showed how to effectively diversify. The Markowitz model is
based on several assumptions regarding investor behavior:

1. Investors consider each investment alternative as being represented by a probability distri-
bution of expected returns over some holding period.

2. Investors maximize one-period expected utility, and their utility curves demonstrate dimin-
ishing marginal utility of wealth.

3. Investors estimate the risk of the portfolio on the basis of the variability of expected
returns.

4. Investors base decisions solely on expected return and risk, so their utility curves are a
function of expected return and the expected variance (or standard deviation) of returns
only.

5. For a given risk level, investors prefer higher returns to lower returns. Similarly, for a
given level of expected return, investors prefer less risk to more risk.

Under these assumptions, a single asset or portfolio of assets is considered to be efficient if
no other asset or portfolio of assets offers higher expected return with the same (or lower) risk,
or lower risk with the same (or higher) expected return.

One of the best-known measures of risk is the variance, or standard deviation of expected
returns.® It is a statistical measure of the dispersion of returns around the expected value whereby
a larger variance or standard deviation indicates greater dispersion. The idea is that the more dis-
perse the expected returns, the greater the uncertainty of future returns.

Another measure of risk is the range of returns. It is assumed that a larger range of expected
returns, from the lowest to the highest return, means greater uncertainty and risk regarding future
expected returns.

Instead of using measures that analyze all deviations from expectations, some observers
believe that when you invest you should be concerned only with returns below expectations,
which means that you only consider deviations below the mean value. A measure that only con-
siders deviations below the mean is the semivariance. Extensions of the semivariance measure
only computed expected returns below zero (that is, negative returns), or returns below some

*Harry Markowitz, “Portfolio Selection,” Journal of Finance 7, no. 1 (March 1952): 77-91; and Harry Markowitz, Port-

folio Selection—Efficient Diversification of Investments (New York: John Wiley & Sons, 1959).

3We consider the variance and standard deviation as one measure of risk because the standard deviation is the square root
of the variance.



212

CHAPTER 7 AN INTRODUCTION TO PORTFOLIO M ANAGEMENT

Expected Rates
of Return

specific asset such as T-bills, the rate of inflation, or a benchmark. These measures of risk implic-
itly assume that investors want to minimize the damage from returns less than some target rate.
Assuming that investors would welcome returns above some target rate, the returns above a
target return are not considered when measuring risk.

Although there are numerous potential measures of risk, we will use the variance or standard
deviation of returns because (1) this measure is somewhat intuitive, (2) it is a correct and widely
recognized risk measure, and (3) it has been used in most of the theoretical asset pricing models.

The expected rate of return for an individual investment is computed as shown in Exhibit 7.1.
The expected return for an individual risky asset with the set of potential returns and an assump-
tion of equal probabilities used in the example would be 11 percent.

The expected rate of return for a portfolio of investments is simply the weighted average of
the expected rates of return for the individual investments in the portfolio. The weights are the
proportion of total value for the investment.

The expected rate of return for a hypothetical portfolio with four risky assets is shown in
Exhibit 7.2. The expected return for this portfolio of investments would be 11.5 percent. The
effect of adding or dropping any investment from the portfolio would be easy to determine
because you would use the new weights based on value and the expected returns for each of the
investments. This computation of the expected return for the portfolio [E(R,.)] can be general-
ized as follows:

>7.1 E(Ry)= Y W,E(R;)
i=1

where:

W; = the percent of the portfolio in asset i
E(R;) = the expected rate of return for asset i

COMPUTATION OF EXPECTED RETURN FOR AN INDIVIDUAL RISKY ASSET

PossiBLE RATE OF ExpecTED RETURN

ProBABILITY ReTURN (PERCENT) (PERCENT)
25 .08 .0200
25 .10 .0250
25 12 .0300
25 .14 .0350
E(R) =.1100

COMPUTATION OF THE EXPECTED RETURN FOR A PORTFOLIO OF RISKY ASSETS

WeicHT (W) EXPECTED SECURITY Expectep PortroLio
(PerceNT oF PoRTFOLIO) ReTurn E(R) ReTurn [W, x E(R)]
.20 .10 .0200

.30 A1 .0330

.30 12 .0360

.20 13 .0260

E(Ryon) = 1150




Variance (Standard
Deviation) of
Returns for an
Individual
Investment

Variance
(Standard
Deviation) of
Returns for a
Portfolio

PossiBLE RATE oF RETURN (R)
.08
.10
A2
.14
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As noted, we will be using the variance or the standard deviation of returns as the measure of
risk (recall that the standard deviation is the square root of the variance). Therefore, at this point,
we will demonstrate how you would compute the standard deviation of returns for an individual
investment. Subsequently, after discussing some other statistical concepts, we will consider the
determination of the standard deviation for a portfolio of investments.

The variance, or standard deviation, is a measure of the variation of possible rates of return,
R;, from the expected rate of return [E(R;)] as follows:

Variance (62) = zn:[R,» ~ER)|'P,

i=1

»72

where

P; is the probability of the possible rate of return, R;

Standard Deviation (0) = \/z [R, - E(R,-)]ZP,-

i=1

»73

The computation of the variance and standard deviation of the expected rate of return for the
individual risky asset in Exhibit 7.1 is set forth in Exhibit 7.3.

Two basic concepts in statistics, covariance and correlation, must be understood before we dis-
cuss the formula for the variance of the rate of return for a portfolio.

Covariance of Returns In this section, we discuss what the covariance of returns is
intended to measure, give the formula for computing it, and present an example of the computa-
tion. Covariance is a measure of the degree to which two variables “move together” relative to
their individual mean values over time. In portfolio analysis, we usually are concerned with the
covariance of rates of return rather than prices or some other variable.* A positive covariance

COMPUTATION OF THE VARIANCE OF THE EXPECTED RATE OF RETURN
FOR AN INDIVIDUAL RISKY ASSET

ExPECTED RETURN

ERR) R - ER) [R — E(R)]? P, (R, — E(R)?P,
A1 -.03 .0009 25 .000225
A1 -.01 .0001 25 .000025
A1 01 .0001 25 .000025
a1 .03 .0009 25 .000225

.000500

Variance (6%) = .00050
Standard Deviation (6) = .02236

“Returns, of course, can be measured in a variety of ways, depending on the type of asset. You will recall that we defined
returns (R;) in Chapter 1 as:

EV - BV +CF

R;
BV

where EV is ending value, BV is beginning value, and CF is the cash flow during the period.
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Date
Dec-00
Jan-01
Feb-01
Mar-01
Apr-01
May-01
Jun-01
Jul-01
Aug-01
Sep-01
Oct-01
Nov-01
Dec-01

COMPUTATION OF MONTHLY RATES OF RETURN: 2001

COCA-COLA HOME DEPOT
CLosinG RaTE OF CLosING RaTE OF
Price DiviDEND RETURN (%) PrIce DiviDEnD RETURN (%)

60.938 45.688
58.000 —4.82 48.200 5.50
53.030 -8.57 42.500 -11.83
45.160 0.18 -14.50 43.100 0.04 1.51
46.190 2.28 47.100 9.28
47.400 2.62 49.290 4.65
45.000 0.18 —4.68 47.240 0.04 —4.08
44.600 -0.89 50.370 6.63
48.670 9.13 45.950 0.04 -8.70
46.850 0.18 -3.37 38.370 -16.50
47.880 2.20 38.230 -0.36
46.960 0.18 -1.55 46.650 0.05 22.16
47.150 0.40 51.010 9.35

E(Rcoca-cona) =—1.81 E(Rytome pepor) = 1.47

means that the rates of return for two investments tend to move in the same direction relative to
their individual means during the same time period. In contrast, a negative covariance indicates
that the rates of return for two investments tend to move in different directions relative to their
means during specified time intervals over time. The magnitude of the covariance depends on the
variances of the individual return series, as well as on the relationship between the series.

Exhibit 7.4 contains the monthly closing prices and dividends for Coca-Cola and Home
Depot. You can use these data to compute monthly rates of return for these two stocks during
2001. Exhibit 7.5 and Exhibit 7.6 contain a time-series plot of the monthly rates of return for the
two stocks during 2001. Although the rates of return for the two stocks moved together during
some months, in other months they moved in opposite directions. The covariance statistic pro-
vides an absolute measure of how they moved together over time.

For two assets, i and j, the covariance of rates of return is defined as:

>74 Cov;; = E{[R; — E(R)][R; — E(R)]}

When we apply this formula to the monthly rates of return for Coca-Cola and Home Depot dur-
ing 2001, it becomes:

%i[R, - E(R)][R, - E(R))]

As can be seen, if the rates of return for one stock are above (below) its mean rate of return
during a given period and the returns for the other stock are likewise above (below) its mean rate
of return during this same period, then the product of these deviations from the mean is positive.
If this happens consistently, the covariance of returns between these two stocks will be some
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TIME SERIES OF MONTHLY RATES OF RETURN FOR COCA-COLA: 2001

15.00

10.00

5.00

0.00

-5.00

-10.00

Monthly Returns (Percentage)

-15.00

—20.00
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Months
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Aug Sep Oct Nov Dec

TIME SERIES OF MONTHLY RATES OF RETURN FOR HOME DEPOT: 2001

Monthly Returns (Percentage)

25.00

20.00

15.00
10.00

5.00

0.00

-5.00

-10.00

-15.00

—-20.00

Jan

Feb

Mar

Apr

May

Jun

Jul

Months

Aug Sep Oct Nov Dec

large positive value. If, however, the rate of return for one of the securities is above its mean
return while the return on the other security is below its mean return, the product will be nega-
tive. If this contrary movement happened consistently, the covariance between the rates of return

for the two stocks would be a large negative value.

Exhibit 7.7 contains the monthly rates of return during 2001 for Coca-Cola and Home Depot
as computed in Exhibit 7.4. One might expect the returns for the two stocks to have reasonably
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Dare
Jan-01
Feb-01
Mar-01
Apr-01
May-01
Jun-01
Jul-01
Aug-01
Sep-01
Oct-01
Nov-01
Dec-01

COMPUTATION OF COVARIANCE OF RETURNS FOR COCA-COLA
AND HOME DEPOT: 2001

MoONTHLY RETURN

Coca-CoLa Home Deport Coca-CoLa Home Deport

Coca-Cota (R) Howme Depor (R) R - E(R) R, - E(R) [R - ERR)] X [R, — E(R)]
—4.82 5.50 -3.01 4.03 -12.13
-8.57 -11.83 -6.76 -13.29 89.81
-14.50 1.51 -12.69 0.04 -0.49
2.28 9.28 4.09 7.81 31.98
2.62 4.65 4.43 3.18 14.11
—4.68 -4.08 -2.87 -5.54 15.92
-0.89 6.63 0.92 5.16 4.76
9.13 -8.70 10.94 -10.16 -111.16
-3.37 -16.50 -1.56 -17.96 27.97
2.20 -0.36 4.01 -1.83 -7.35
—-1.55 22.16 0.27 20.69 5.52
0.40 9.35 2.22 7.88 17.47
ER)=-1381 E(R) =147 Sum = 76.42

Cov; =76.42/12 = 6.37

low covariance because of the differences in the products of these firms. The expected returns
E(R) were the arithmetic mean of the monthly returns:

1 12
E(R)=—) R,
(R) 12; 1
and
1 12
E(R)=—)> R,
(R) 12;1 j

All figures (except those in the last column) were rounded to the nearest hundredth of 1 per-
cent. As shown in Exhibit 7.4, the average monthly return was —1.81 percent for Coca-Cola and
1.47 percent for Home Depot stock. The results in Exhibit 7.7 show that the covariance between
the rates of return for these two stocks was:

Cov,; = é X 76.42
=6.37

Interpretation of a number such as 6.37 is difficult; is it high or low for covariance? We know
the relationship between the two stocks is generally positive, but it is not possible to be more
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SCATTER PLOT OF MONTHLY RATES OF RETURN FOR COCA-COLA
AND HOME DEPOT: 2001

e 0

—20 -15 -10 -5 0 5 10 15

-10

Monthly Returns for Home Depot
3

-15

-20
Monthly Returns for Coca-Cola

specific. Exhibit 7.8 contains a scatter diagram with paired values of R, and R;, plotted against
each other. This plot demonstrates the linear nature and strength of the relationship and shows
several instances during 2001 when Coca-Cola experienced negative returns relative to its mean
return when Home Depot had positive rates of return relative to its mean.

Covariance and Correlation Covariance is affected by the variability of the two individ-
ual return series. Therefore, a number such as the 6.37 in our example might indicate a weak pos-
itive relationship if the two individual series were volatile but would reflect a strong positive rela-
tionship if the two series were very stable. Obviously, you want to “standardize” this covariance
measure taking into consideration the variability of the two individual return series, as follows:

Cov,
»75 ro=

u

c.0,;

L)

where:

r; = the correlation coefficient of returns
o; = the standard deviation of R;
o; = the standard deviation of R,

Standardizing the covariance by the individual standard deviations yields the correlation
coefficient (r;), which can vary only in the range —1 to +1. A value of +1 would indicate a per-
fect positive linear relationship between R; and R;, meaning the returns for the two stocks move
together in a completely linear manner. A value of —1 indicates a perfect negative relationship
between the two return series such that when one stock’s rate of return is above its mean, the
other stock’s rate of return will be below its mean by the comparable amount.

To calculate this standardized measure of the relationship, you need to compute the standard
deviation for the two individual return series. We already have the values for R, — E(R;) and
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BETIELETN)> COMPUTATION OF STANDARD DEVIATION OF RETURNS FOR COCA-COLA
AND HOME DEPOT: 2001

Coca-CoLa Home Depor

Date R - E(R) [R - E(R)]? R - E(R) [R - ER)]?
Jan-01 -3.01 9.05 4.03 16.26
Feb-01 -6.76 45.65 -13.29 176.69
Mar-01 -12.69 161.01 0.04 0.00
Apr-01 4.09 16.75 7.81 61.06
May-01 4.43 19.64 3.18 10.13
Jun-01 -2.87 8.24 -5.54 30.74
Jul-01 0.92 0.85 5.16 26.61
Aug-01 10.94 119.64 -10.16 103.28
Sep-01 -1.56 242 -17.96 322.67
Oct-01 4.01 16.09 -1.83 3.36
Nov-01 0.27 0.07 20.69 428.01
Dec-01 2.22 4.92 7.88 62.08
Sum = 404.34 Sum = 1240.90
Variance; = 404.34/12 = 33.69 Variance; = 240.90/12 = 103.41
Standard Deviation; = (33.69)"2 = 5.80Standard Deviation; = (103.41)"?= 10.17

R, — E(R;) in Exhibit 7.7. We can square each of these values and sum them as shown in Exhibit 7.9
to calculate the variance of each return series.

c= L(404.34) =33.69
12
and

c= %(1240.90) =103.41

The standard deviation for each series is the square root of the variance for each, as follows:

6,=+33.69 =5.80
0;=+103.41 =10.17

Thus, based on the covariance between the two series and the individual standard deviations, we
can calculate the correlation coefficient between returns for Coca-Cola and Home Depot as

Cov, 637 637

ry = = = =0.108
" 6,0, (580)(10.17) 5899

Obviously, this formula also implies that
Cov; = r; 6,0; (.108)(5.80)(10.17) = 6.37

as computed in Exhibit 7.7.
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As noted, a correlation of +1.0 would indicate perfect positive correlation, and a value of —1.0
would mean that the returns moved in a completely opposite direction. A value of zero would
mean that the returns had no linear relationship, that is, they were uncorrelated statistically. That
does not mean that they are independent. The value of r; = 0.108 is quite low. This relatively low
correlation is not unusual for stocks in diverse industries (i.e., beverages and building materials).
Correlation between stocks of companies within some industries approaches 0.85.

Portfolio Standard Deviation Formula Now that we have discussed the concepts of
covariance and correlation, we can consider the formula for computing the standard deviation of
returns for a portfolio of assets, our measure of risk for a portfolio. As noted, Harry Markowitz
derived the formula for computing the standard deviation of a portfolio of assets.’

In Exhibit 7.2, we showed that the expected rate of return of the portfolio was the weighted
average of the expected returns for the individual assets in the portfolio; the weights were the
percentage of value of the portfolio.

One might assume it is possible to derive the standard deviation of the portfolio in the same
manner, that is, by computing the weighted average of the standard deviations for the individual
assets. This would be a mistake. Markowitz derived the general formula for the standard devia-
tion of a portfolio as follows:¢

f
n

>»7.6 G por :\/iw?c? +22wiwf Cov;,
i=1

i=l i=1

i#]

where:

Opore = the standard deviation of the portfolio
w; = the weights of the individual assets in the portfolio, where weights are determined by the
proportion of value in the portfolio
o7 = the variance of rates of return for assets i
Cov;; = the covariance between the rates of return for assets i and j, where Cov; = r;;0,0;

This formula indicates that the standard deviation for a portfolio of assets is a function of the
weighted average of the individual variances (where the weights are squared), plus the weighted
covariances between all the assets in the portfolio. The standard deviation for a portfolio of assets
encompasses not only the variances of the individual assets but also includes the covariances
between pairs of individual assets in the portfolio. Further, it can be shown that, in a portfolio
with a large number of securities, this formula reduces to the sum of the weighted covariances.

Although most of the subsequent demonstration will consider portfolios with only two assets
because it is possible to show the effect in two dimensions, we will demonstrate the computa-
tions for a three-asset portfolio. Still, it is important at this point to consider what happens in a
large portfolio with many assets. Specifically, what happens to the portfolio’s standard deviation
when you add a new security to such a portfolio? As shown by the formula, we see two effects.
The first is the asset’s own variance of returns, and the second is the covariance between the
returns of this new asset and the returns of every other asset that is already in the portfolio. The
relative weight of these numerous covariances is substantially greater than the asset’s unique
variance; and the more assets in the portfolio, the more this is true. This means that the impor-
tant factor to consider when adding an investment to a portfolio that contains a number of other

SMarkowitz, Portfolio Selection.
®For the detailed derivation of this formula, see Markowitz, Portfolio Selection.
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investments is not the investment’s own variance but its average covariance with all the other
investments in the portfolio.

In the following examples, we will consider the simple case of a two-asset portfolio. We do
these relatively simple calculations and provide graphs with two assets to demonstrate the impact
of different covariances on the total risk (standard deviation) of the portfolio.

Demonstration of the Portfolio Standard Deviation Calculation Because of the
assumptions used in developing the Markowitz portfolio model, any asset or portfolio of assets
can be described by two characteristics: the expected rate of return and the expected standard
deviation of returns. Therefore, the following demonstrations can be applied to two individual
assets with the indicated return—standard deviation characteristics and correlation coefficients,
two portfolios of assets, or two asset classes with the indicated return—standard deviation char-
acteristics and correlation coefficients.

Equal Risk and Return—Changing Correlations Consider first the case in which both
assets have the same expected return and expected standard deviation of return. As an example,
let us assume

E(R)) =0.20
6, =0.10
E(R,)=0.20
c,=0.10

To show the effect of different covariances, assume different levels of correlation between the
two assets. Consider the following examples where the two assets have equal weights in the port-
folio (W, = 0.50; W, = 0.50). Therefore, the only value that changes in each example is the cor-
relation between the returns for the two assets.

Recall that

Cov; = r;0,0;

Consider the following alternative correlation coefficients and the covariances they yield. The
covariance term in the equation will be equal to r;, (0.10)(0.10) because both standard devia-
tions are 0.10.

. 112 = 1.00; Cov,, = (1.00)(0.10)(0.10) = 0.010
. 112 = 0.50; Cov, , = (0.50)(0.10)(0.10) = 0.005

. 112 = 0.00; Cov, , = 0.000(0.10)(0.10) = 0.000

. 12 = —0.50; Cov,, = (=0.50)(0.10)(0.10) = —0.005
. 112 =—1.00; Cov, » = (~1.00)(0.10)(0.10) =0.01

o o0 o

Now let us see what happens to the standard deviation of the portfolio under these five con-
ditions. Recall from Equation 7.6 that

— 2~2
O _\/ZWiG, +2 2 wiw,; Cov,
i=1

i=l i=1

i#]

When this general formula is applied to a two-asset portfolio, it is

»7.7 G por =\§“w12(512 +wio3 +2w,w,r,,6,0,
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or

G pont z\/x,zc,2 +wjo3 +2w,w,Cov,,

Thus, in Case a,

G ponwy = A/ (0.5)?(0.10)2 +(0.5)? (0.10)> +2(0.5)(0.5)(0.01)

= \/(0.25)(0.01) +(0.25)(0.01) +2(0.25)(0.01)

=+0.01
=0.10

In this case, where the returns for the two assets are perfectly positively correlated (r,, = 1.0),
the standard deviation for the portfolio is, in fact, the weighted average of the individual stan-
dard deviations. The important point is that we get no real benefit from combining two assets
that are perfectly correlated; they are like one asset already because their returns move together.

Now consider Case b, where r;, equals 0.50:

O porry =+ (0.5)%(0.10)> +(0.5)* (0.10)* +2(0.5)(0.5)(0.005)

= \/(0.0025 )(0.0025) +2(0.25)(0.005)

=+/0.0075

=0.0868

The only term that changed from Case a is the last term, Cov,, which changed from 0.01 to
0.005. As a result, the standard deviation of the portfolio declined by about 13 percent, from 0.10
to 0.0868. Note that the expected return did not change because it is simply the weighted aver-
age of the individual expected returns; it is equal to 0.20 in both cases.

You should be able to confirm through your own calculations that the standard deviations for
Portfolios ¢ and d are as follows:

c. 0.0707
d. 0.05

The final case where the correlation between the two assets is —1.00 indicates the ultimate
benefits of diversification:

G porier = 1/(0.5)2(0.10)2 +(0.5)* (0.10)* +2(0.5)(0.5)(-0.01)
= /(0.0050) + (=0.0050)

~ o

=0

Here, the negative covariance term exactly offsets the individual variance terms, leaving an over-
all standard deviation of the portfolio of zero. This would be a risk-free portfolio.

Exhibit 7.10 illustrates a graph of such a pattern. Perfect negative correlation gives a mean
combined return for the two securities over time equal to the mean for each of them, so the returns
for the portfolio show no variability. Any returns above and below the mean for each of the assets
are completely offset by the return for the other asset, so there is no variability in total returns, that
is, no risk, for the portfolio. This combination of two assets that are completely negatively corre-
lated provides the maximum benefits of diversification—it completely eliminates risk.
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BETIELEATY)> TIME PATTERNS OF RETURNS FOR TWO ASSETS WITH PERFECT NEGATIVE
CORRELATION

Return

Returns from Asset A over Time

Mean Return from Portfolio of Assets A and B

Returns from Asset B over Time

Time

The graph in Exhibit 7.11 shows the difference in the risk-return posture for these five cases.
As noted, the only effect of the change in correlation is the change in the standard deviation of
this two-asset portfolio. Combining assets that are not perfectly correlated does not affect the
expected return of the portfolio, but it does reduce the risk of the portfolio (as measured by its
standard deviation). When we eventually reach the ultimate combination of perfect negative cor-
relation, risk is eliminated.

Combining Stocks with Different Returns and Risk The previous discussion indicated
what happens when only the correlation coefficient (covariance) differs between the assets. We
now consider two assets (or portfolios) with different expected rates of return and individual
standard deviations.” We will show what happens when we vary the correlations between them.
We will assume two assets with the following characteristics:

ASSET E(R) w, o2 o,
1 .10 .50 .0049 .07
2 .20 .50 .0100 .10

The previous set of correlation coefficients gives a different set of covariances because the stan-
dard deviations are different. For example, the covariance in Case b where r;, = 0.50 would be
(0.50)(0.07)(0.10) = 0.0035.

7As noted, these could be two asset classes. For example, Asset 1 could be low risk—low return bonds and Asset 2 could
be higher-return—higher-risk stocks.
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BETIELEATN)> RISK-RETURN PLOT FOR PORTFOLIOS WITH EQUAL RETURNS AND STANDARD
DEVIATIONS BUT DIFFERENT CORRELATIONS
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Case CORRELATION COEFFICIENT CoVARIANCE (R,0,0,)
a +1.00 .0070
b +0.50 .0035
c 0.00 .0000
d -0.50 -.0035
e -1.00 -.0070

Because we are assuming the same weights in all cases (0.50 — 0.50), the expected return in
every instance will be

E(R,) = 0.50(0.10) + 0.50(0.20)
=0.15

The standard deviation for Case a will be

O pory = \/(0.5)2 (0.07)% +(0.5)*(0.10)* +2(0.5)(0.5)(0.0070)
= «/(0.001225) +(0.0025) + (0.5)(0.0070)

=+/0.007225

=0.085
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Again, with perfect positive correlation, the standard deviation of the portfolio is the weighted
average of the standard deviations of the individual assets:

(0.5)(0.07) + (0.5)(0.10) = 0.085

As you might envision, changing the weights with perfect positive correlation causes the stan-
dard deviation for the portfolio to change in a linear fashion. This is an important point to
remember when we discuss the capital asset pricing model (CAPM) in the next chapter.

For Cases b, ¢, d, and e, the standard deviation for the portfolio would be as follows:?

G oty = 1 (0.001225) + (0.0025) + (0.5)(0.0035)
=/(0.005475)
=0.07399

G ooy = 1/(0.001225) + (0.0025) + (0.5)(0.00)
=0.0610

G ey = 1 (0.001225) + (0.0025) + (0.5)(~0.0035)
=0.0444

G ooy = 4/(0.003725) + (0.5)(—0.0070)
=0.015

Note that, in this example, with perfect negative correlation the standard deviation of the port-
folio is not zero. This is because the different examples have equal weights, but the individual
standard deviations are not equal.’

Exhibit 7.12 shows the results for the two individual assets and the portfolio of the two assets
assuming the correlation coefficients vary as set forth in Cases a through e. As before, the
expected return does not change because the proportions are always set at 0.50 — 0.50, so all the
portfolios lie along the horizontal line at the return, E(R) = 0.15.

Constant Correlation with Changing Weights If we changed the weights of the two assets
while holding the correlation coefficient constant, we would derive a set of combinations that
trace an ellipse starting at Asset 2, going through the 0.50 — 0.50 point, and ending at Asset 1. We
can demonstrate this with Case c, in which the correlation coefficient of zero eases the compu-
tations. We begin with 100 percent in Asset 2 (Case f) and change the weights as follows, end-
ing with 100 percent in Asset m (Case m):

Case w;, w, E(R)
f .00 1.00 .20
g 20 .80 .18
h 40 .60 .16
i .50 .50 15
j .60 .40 .14
k .80 .20 12
m 1.00 .00 .10

8In all the following examples, we will skip some steps because you are now aware that only the last term changes. You
are encouraged to work out the individual steps to ensure that you understand the computational procedure.

°The two appendixes to this chapter show proofs for equal weights with equal variances and solve for the appropriate
weights to get zero standard deviation when standard deviations are not equal.
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BETGIEILEATY)> RISK-RETURN PLOT FOR PORTFOLIOS WITH DIFFERENT RETURNS, STANDARD
DEVIATIONS, AND CORRELATIONS

E(R)
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Standard Deviation of Return (o)

We already know the standard deviation (¢) for Portfolio i. In Cases f, g, h, j, k, and m, the stan-
dard deviations would be'’

c =/(0.20)2 (0.07)* + (0.80)2(0.10)2 +2(0.20)(0.80)(0.00)

= \/(0.04)(0.0049) +(0.64)(0.01)+(0)

=0.0812

= \/(0.40)2 (0.07)% +(0.60)2(0.10)? +2(0.40)(0.60)(0.00)

=0.0662

O por) = \/(0.60)2 (0.07)% +(0.40)%(0.10)? +2(0.60)(0.40)(0.00)
=0.0580

G pority = \/(0.80)2 (0.07)% +(0.20)2(0.10)% +2(0.80)(0.20)(0.00)

=,/(0.003536)

=0.0595

port(g)

G portch)

"Again, you are encouraged to fill in the steps we skipped in the computations.
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These alternative weights with a constant correlation would yield the following risk-return
combinations:

Case w;, w, E(R) Gror

f 0.00 1.00 0.20 0.1000
g 0.20 0.80 0.18 0.0812
h 0.40 0.60 0.16 0.0662
i 0.50 0.50 0.15 0.0610
] 0.60 0.40 0.14 0.0580
k 0.80 0.20 0.12 0.0595
m 1.00 0.00 0.10 0.0700

A graph of these combinations appears in Exhibit 7.13 for the curve with r;, = +0.00. You could
derive a complete curve by simply varying the weighting by smaller increments.

A notable result is that with low, zero, or negative correlations, it is possible to derive portfo-
lios that have lower risk than either single asset. In our set of examples where r; = 0.00, this
occurs in Cases h, 1, j, and k. This ability to reduce risk is the essence of diversification. As shown
in Exhibit 7.13, assuming the normal risk-return relationship where assets with higher risk
(larger standard deviation of returns) provide high rates of return, it is possible for a conserva-
tive investor to experience both lower risk and higher return by diversifying into a higher-
risk—higher-return asset assuming the correlation between the two assets is fairly low. As shown
in Exhibit 7.13, in the case where it is assumed that the correlation was zero (0.00), the low-risk
investor at Point 1 who would receive a return of 10 percent and risk of 7 percent could increase
his/her return to 14 percent and experience a decline in risk to 5.8 percent by investing (diversi-
fying) 40 percent of the portfolio in riskier Asset 2. As noted, the benefits of diversification are

BETGIEEAEY)> PORTFOLIO RISK-RETURN PLOTS FOR DIFFERENT WEIGHTS WHEN r;; = + 1.00;
+0.50; 0.00; -0.50; —1.00
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A Three-Asset
Portfolio
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critically dependent on the correlation between assets; but, even if the correlation is not zero, you
still derive some benefit as shown in Exhibit 7.13 when the correlation is 0.50.

As shown in Exhibit 7.13, the curvature in the graph depends on the correlation between the
two assets or portfolios. With r; = +1.00, the combinations lie along a straight line between the
two assets. When r; = 0.50, the curve is to the right of our r; = 0.00 curve, while the r; = -0.50
is to the left. Finally, when r; = —1.00, the graph would be two straight lines that would touch at
the vertical line (zero risk) with some combination. As discussed in Appendix B of this chapter,
it is possible to solve for the specified set of weights that would give a portfolio with zero risk.
In this case, it is W, = 0.412 and W, = 0.588.

A demonstration of what occurs with a three-asset class portfolio is useful because it shows the
dynamics of the portfolio process when we add additional assets to a portfolio. It also shows the
rapid growth in the computations required, which is why we will stop at three assets.

In this example, we will combine three asset classes we have been discussing: stocks, bonds,
and cash equivalents.!! We will assume the following characteristics for these assets:

Asser CLASSES E(R) o, W;
Stocks (S) 12 .20 .60
Bonds (B) .08 .10 .30
Cash equivalent (C) .04 .03 .10

The correlations are as follows:
rsp = 0.25; rsc = -0.08; rye = 0.15
Given the weights specified, the E(R,) is:

E(R,) = (0.60)(0.12) + (0.30)(0.08) + (0.10)(0.04)
= (0.072 + 0.024 + 0.004) = 0.100 = 10.00%

When we apply the generalized formula to the expected standard deviation of a three-asset class,
it is as follows:

G%, = [W% G% + WZB 6123 + Wé (5(2:] + [ZWS WB Os Op I'sp + ZWS WC OsOc rsc + ZWB WC Op Oc rB’(:]

Using the characteristics specified, the standard deviation of this three-asset class portfolio (o,)
would be:

62, = [(0.6)%(0.20)> + (0.3)%(0.10)* + (0.1)*(0.03)*]
+ {[2(0.6)(0.3)(0.20)(0.10)(0.25)] + [2(0.6)(0.1)(0.20)(0.03)(-0.08)]
+[2(0.3)(0.1)(0.10)(0.03)(0.15)]}
=[0.015309] + {[0.0018] + [-0.0000576] + [0.000027]}
=0.0170784
6, = (0.0170784)"2 = 0.1306 = 13.06%

""The asset allocation articles regularly contained in The Wall Street Journal generally refer to these three asset classes.
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Estimation Issues

The Efficient
Frontier

It is important to keep in mind that the results of this portfolio asset allocation depend on the
accuracy of the statistical inputs. In the current instance, this means that for every asset (or
asset class) being considered for inclusion in the portfolio, you must estimate its expected
returns and standard deviation. In addition, the correlation coefficient among the entire set of
assets must also be estimated. The number of correlation estimates can be significant—for
example, for a portfolio of 100 securities, the number is 4,950 (that is, 99 + 98 +97 +. . ).
The potential source of error that arises from these approximations is referred to as estima-
tion risk.

It is possible to reduce the number of correlation coefficients that must be estimated by
assuming that stock returns can be described by a single index market model as follows:

>»7.8 Ri=a;+ bR, +¢

where:

b; = the slope coefficient that relates the returns for security i to the returns for the aggregate
stock market
R,, = the returns for the aggregate stock market

If all the securities are similarly related to the market and a slope coefficient (b;) is derived
for each one, it can be shown that the correlation coefficient between two securities i and j is
given as:

GZ

m

.0,

L)

>7.9 r,=b.b,

where:

62 = the variance of returns for the aggregate stock market

This reduces the number of estimates from 4,950 to 100—that is, once you have derived
a slope estimate (b;) for each security, the correlation estimates can be computed. Keep in
mind that this assumes that the single index market model provides a good estimate of secu-
rity returns.

If we examined different two-asset combinations and derived the curves assuming all the possi-
ble weights, we would have a graph like that in Exhibit 7.14. The envelope curve that contains
the best of all these possible combinations is referred to as the efficient frontier. Specifically,
the efficient frontier represents that set of portfolios that has the maximum rate of return for
every given level of risk, or the minimum risk for every level of return. An example of such a
frontier is shown in Exhibit 7.15. Every portfolio that lies on the efficient frontier has either a
higher rate of return for equal risk or lower risk for an equal rate of return than some portfolio
beneath the frontier. Thus, we would say that Portfolio A in Exhibit 7.15 dominates Portfolio C
because it has an equal rate of return but substantially less risk. Similarly, Portfolio B dominates
Portfolio C because it has equal risk but a higher expected rate of return. Because of the bene-
fits of diversification among imperfectly correlated assets, we would expect the efficient frontier
to be made up of portfolios of investments rather than individual securities. Two possible excep-
tions arise at the end points, which represent the asset with the highest return and that asset with
the lowest risk.
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BETGIELEATY)> NUMEROUS PORTFOLIO COMBINATIONS OF AVAILABLE ASSETS

ER)

Standard Deviation of Return (o)

BETIELEATY)> EFFICIENT FRONTIER FOR ALTERNATIVE PORTFOLIOS

E(R)

Efficient
Frontier B

Standard Deviation of Return (o)

As an investor, you will target a point along the efficient frontier based on your utility func-
tion and your attitude toward risk. No portfolio on the efficient frontier can dominate any other
portfolio on the efficient frontier. All of these portfolios have different return and risk measures,
with expected rates of return that increase with higher risk.

The Efficient The curve in Exhibit 7.15 shows that the slope of the efficient frontier curve decreases steadily

Frontier and as you move upward. This implies that adding equal increments of risk as you move up the effi-

Investor Utility cient frontier gives you diminishing increments of expected return. To evaluate this slope, we
calculate the slope of the efficient frontier as follows:
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BETIEEATI> SELECTING AN OPTIMAL RISKY PORTFOLIO ON THE EFFICIENT FRONTIER
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port

An individual investor’s utility curves specify the trade-offs he or she is willing to make
between expected return and risk. In conjunction with the efficient frontier, these utility curves
determine which particular portfolio on the efficient frontier best suits an individual investor.
Two investors will choose the same portfolio from the efficient set only if their utility curves
are identical.

Exhibit 7.16 shows two sets of utility curves along with an efficient frontier of investments.
The curves labeled U, are for a strongly risk-averse investor (with U; U, U,). These utility curves
are quite steep, indicating that the investor will not tolerate much additional risk to obtain addi-
tional returns. The investor is equally disposed toward any E(R), ¢ combinations along a specific
utility curve, such as Uj.

The curves labeled U, (Us U, Uy characterize a less-risk-averse investor. Such an investor
is willing to tolerate a bit more risk to get a higher expected return.

The optimal portfolio is the portfolio on the efficient frontier that has the highest utility for
a given investor. It lies at the point of tangency between the efficient frontier and the curve with
the highest possible utility. A conservative investor’s highest utility is at point X in Exhibit 7.16,
where the curve U, just touches the efficient frontier. A less-risk-averse investor’s highest utility
occurs at point ¥, which represents a portfolio with a higher expected return and higher risk than
the portfolio at X.
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The Internet

By seeking to operate on the efficient frontier,
portfolio managers try to minimize risk for a cer-
tain level of return, or maximize return for a given
level of risk. Software programs, called optimizers,
are used by portfolio managers to determine the
shape of the efficient frontier as well as to deter-
mine some of the portfolios that lie on it. Finan-
cial planners use information on past returns and
manager performance, in addition to optimizers,
to make recommendations to their clients. Some
interesting Web sites for money managers
include:

http://www.pionline.com This is the home
page for Pensions and Investments, a newspaper
for money managers. ltems on the home page
include links to news of interest to managers and
ePIPER performance data on a number of equity,

Investments Online

fixed income, real estate, and global portfolios
from money manager and pension funds. Con-
tains many links to organizations such as central
banks, consultants, and sellers of investment-
related products.

http://www.investmentnews.com /nvest-
ment News is a sister publication to Pensions and
Investments, with a focus toward the financial
advisor. This site includes information on financial
planning, the mutual fund industry, regulation,
equity performance, and industry trends.

Software for creating efficient frontiers are
available from firms such as Ibbotson Associates
(http://www.ibbotson.com), Zephyr Associates
(http://www.styleadvisor.com), \Wagner Asso-
ciates (http://www.wagner.com), and Efficient
Solutions, Inc. (http://www.effisols.com).

Summary

The basic Markowitz portfolio model derived the expected rate of return for a portfolio of assets and a
measure of expected risk, which is the standard deviation of expected rate of return. Markowitz shows
that the expected rate of return of a portfolio is the weighted average of the expected return for the indi-
vidual investments in the portfolio. The standard deviation of a portfolio is a function not only of the
standard deviations for the individual investments but also of the covariance between the rates of return
for all the pairs of assets in the portfolio. In a large portfolio, these covariances are the important factors.
Different weights or amounts of a portfolio held in various assets yield a curve of potential combina-
tions. Correlation coefficients among assets are the critical factor you must consider when selecting
investments because you can maintain your rate of return while reducing the risk level of your portfolio
by combining assets or portfolios that have low positive or negative correlation.

Assuming numerous assets and a multitude of combination curves, the efficient frontier is the envelope
curve that encompasses all of the best combinations. It defines the set of portfolios that has the highest
expected return for each given level of risk or the minimum risk for each given level of return. From
this set of dominant portfolios, you select the one that lies at the point of tangency between the efficient
frontier and your highest utility curve. Because risk-return utility functions differ among investors, your
point of tangency and, therefore, your portfolio choice will probably differ from those of other
investors.

At this point, we understand that an optimum portfolio is a combination of investments, each having
desirable individual risk-return characteristics that also fit together based on their correlations. This
deeper understanding of portfolio theory should lead you to reflect back on our earlier discussion of
global investing. Because many foreign stock and bond investments provide superior rates of return
compared with U.S. securities and have low correlations with portfolios of U.S. stocks and bonds as
shown in Chapter 3, including these foreign securities in your portfolio will help you to reduce the
overall risk of your portfolio while possibly increasing your rate of return.
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Questions

Problems

—_

10.

11.

12.

1.

2.

Why do most investors hold diversified portfolios?

. What is covariance, and why is it important in portfolio theory?

Why do most assets of the same type show positive covariances of returns with each other? Would
you expect positive covariances of returns between different types of assets such as returns on Trea-
sury bills, General Electric common stock, and commercial real estate? Why or why not?

What is the relationship between covariance and the correlation coefficient?

Explain the shape of the efficient frontier.

Draw a properly labeled graph of the Markowitz efficient frontier. Describe the efficient frontier in
exact terms. Discuss the concept of dominant portfolios and show an example of one on your graph.
Assume you want to run a computer program to derive the efficient frontier for your feasible set of
stocks. What information must you input to the program?

Why are investors’ utility curves important in portfolio theory?

Explain how a given investor chooses an optimal portfolio. Will this choice always be a diversitied
portfolio, or could it be a single asset? Explain your answer.

Assume that you and a business associate develop an efficient frontier for a set of investments. Why
might the two of you select different portfolios on the frontier?

Draw a hypothetical graph of an efficient frontier of U.S. common stocks. On the same graph, draw
an efficient frontier assuming the inclusion of U.S. bonds as well. Finally, on the same graph, draw
an efficient frontier that includes U.S. common stocks, U.S. bonds, and stocks and bonds from
around the world. Discuss the differences in these frontiers.

Stocks K, L, and M each have the same expected return and standard deviation. The correlation coef-
ficients between each pair of these stocks are:

Kand L correlation coefficient = +0.8
K and M correlation coefficient = +0.2
Land M correlation coefficient = 0.4

Given these correlations, a portfolio constructed of which pair of stocks will have the lowest standard
deviation? Explain.

Considering the world economic outlook for the coming year and estimates of sales and earnings for
the pharmaceutical industry, you expect the rate of return for Lauren Labs common stock to range
between —20 percent and +40 percent with the following probabilities:

Probability Possible Returns
0.10 -0.20
0.15 -0.05
0.20 0.10
0.25 0.15
0.20 0.20
0.10 0.40

Compute the expected rate of return [E(R;)] for Lauren Labs.
Given the following market values of stocks in your portfolio and their expected rates of return, what
is the expected rate of return for your common stock portfolio?

Market
Stock Value ($ Mil.) E(R)
Morgan Stanley $15,000 0.14
Starbucks 17,000 -0.04
General Electric 32,000 0.18
Intel 23,000 0.16

Walgreens 7,000 0.12
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3. The following are the monthly rates of return for Madison Software Corp. and for Kayleigh Electric
during a six-month period.

Month Madison Software Kayleigh Electric
1 -.04 .07
2 .06 -.02
3 -.07 -.10
4 12 15
5 -.02 -.06
6 .05 .02

Compute the following:
a. Expected monthly rate of return [E(R;)] for each stock
b. Standard deviation of returns for each stock
c. The covariance between the rates of return
d. The correlation coefficient between the rates of return
What level of correlation did you expect? How did your expectations compare with the computed
correlation? Would these two stocks offer a good chance for diversification? Why or why not?
4. You are considering two assets with the following characteristics:
E(R)) =.15 o, =.10 W, =.5
E(Ry) = .20 c,=.20 W,=.5
Compute the mean and standard deviation of two portfolios if r,, = 0.40 and —0.60, respectively. Plot
the two portfolios on a risk-return graph and briefly explain the results.
5. Given: E(R;) = .10

ERy) = .15
O, = 03
O, = 05

Calculate the expected returns and expected standard deviations of a two-stock portfolio in which
Stock 1 has a weight of 60 percent under the following conditions:

a. rp,= 1.00
b. r,= 0.75
c. ria= 0.25
d. rip,= 0.00
e. ro=-0.25
f. r,=-0.75
g. r,=-1.00

Calculate the expected returns and expected standard deviations of a two-stock portfolio having a
correlation coefficient of 0.70 under the following conditions:

a. w; =1.00
b. w; =0.75
c. w;=0.50
d. w, =0.25
e. w; =0.05
6. Given: E(R;) =0.12
E(R,)=0.16
c,=0.04
o, =0.06

Plot the results on a return-risk graph. Without calculations, draw in what a curve with varying
weights would look like if the correlation coefficient had been 0.00, or if it had been —0.70.
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References

7. The following are monthly percentage price changes for four market indexes:

Month DJIA S&P 500 Russell 2000 NIKKEI
1 .03 .02 .04 .04
2 .07 .06 .10 -.02
3 -.02 -.01 -.04 .07
4 .01 .03 .03 .02
5 .05 .04 A1 .02
6 -.06 -.04 -.08 .06

Compute the following:

a. Expected monthly rate of return for each series.

b. Standard deviation for each series.

c. Covariance between the rates of return for the following indexes:

DITA—S&P 500

S&P 500—Russell 2000
S&P 500—NIKKEI
Russell 2000—NIKKEI

d. The correlation coefficients for the same four combinations.

e. Using the answers from Parts a, b, and d, calculate the expected return and standard deviation of a
portfolio consisting of equal parts of (1) the S&P and the Russell 2000 and (2) the S&P and the
NIKKEI. Discuss the two portfolios.

8. The standard deviation of Shamrock Corp. stock is 19 percent. The standard deviation of Baron Co.
stock is 14 percent. The covariance between these two stocks is 100. What is the correlation between

Shamrock and Baron stock?
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APPENDIX A. Proof That Minimum Portfolio Variance Occurs with Equal Weights When
Chapter 7  Securities Have Equal Variance
When G, = ,, we have:

Gpon =wi(0)? + (1 = w)X(61)* = 2wi(1 — w)r2(0,)
= (0 [Wi+ 1 =2w, + wi+2wir i, — 2wir,]
=(0)? 2w+ 1 = 2w, + 2wir5 — 2wir; 5]

For this to be a minimum,

9(Cfon) _

=(0)2[4w, X2+2r, x4wn, |
8w|

Assuming (6,)* > 0,

4w, =2+ 2r,—4wir =0
4wy(1 - rl,z) -2(1 - ”1,2) =0

from which

2(1—r12) 1

4(1—r12) 2

regardless of ry,. Thus, if 6, = G, Gjo Will always be minimized by choosing w, = w, = 1/2, regardless
of the value of r,,, except when r,, = +1 (in which case G, = 0, = 0,. This can be verified by checking
the second-order condition

(05

>0
Cow?

Problems 1. The following information applies to Questions 1a and 1b. The general equation for the weight of the
first security to achieve minimum variance (in a two-stock portfolio) is given by

(0,)* —1,,(0,)(0,)
(0))? +(0,)* -2r,,(0,)(0,)

la. Show that w, = 0.5 when o, = G,.
1b. What is the weight of Security 1 that gives minimum portfolio variance when r;, = 0.5,
=0.04, and o, = 0.06?
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APPENDIX B. Derivation of Weights That Will Give Zero Variance When Correlation
Chapter 7 Equals -1.00

Glzmrl =wi(01)* + (1 — w62 + 2w (1 — wi)r5(6,)(2)
=wi(6))? + (62)? — 2w(G,) — wi(0,)* + 2wyr1(01)(0,) — 2W%”1,2((51)((52)
If r,, = 1, this can be rearranged and expressed as

Ohon = Wi(01)* + 2(01)(52) + (62)°] — 2w[(62)* + (61)(52)] + (62)°
=wil(c) + (62)]* = 2w (0,)[(0)) — (62)] + (0)?
={wil(c) + (62)] - (62)}*

We want to find the weight, w,, which will reduce (Gzpon) to zero, therefore,
wi[(o1) + (02)] - (62) =0

which yields (6,)
" (6)+(0y)

(o)

andw, =1-w, = ——X —
(6)+(0,)

Problem 1. Given two assets with the following characteristics:
ER) =.12 o, =.04
E(R,) =.16 G, =.06
Assume that r,, = —1.00. What is the weight that would yield a zero variance for the portfolio?



Chapter 8 An Introduction

to Asset Pricing
Models

After you read this chapter, you should be able to answer the following questions:

Y YV YYYYYYYYYY Y Y VY Y Y VYYVYVY

Y YVY Y

What are the assumptions of the capital asset pricing model?

What is a risk-free asset and what are its risk-return characteristics?

What is the covariance and correlation between the risk-free asset and a risky asset

or portfolio of risky assets?

What is the expected return when you combine the risk-free asset and a portfolio

of risky assets?

What is the standard deviation when you combine the risk-free asset and a portfolio of
risky assets?

When you combine the risk-free asset and a portfolio of risky assets on the Markowitz effi-
cient frontier, what does the set of possible portfolios look like?

Given the initial set of portfolio possibilities with a risk-free asset, what happens when you
add financial leverage (that is, borrow)?

What is the market portfolio, what assets are included in this portfolio, and what are the
relative weights for the alternative assets included?

What is the capital market line (CML)?

What do we mean by complete diversification?

How do we measure diversification for an individual portfolio?

What are systematic and unsystematic risk?

Given the CML, what is the separation theorem?

Given the CML, what is the relevant risk measure for an individual risky asset?

What is the security market line (SML), and how does it differ from the CML?

What is beta, and why is it referred to as a standardized measure of systematic risk?

How can you use the SML to determine the expected (required) rate of return for a risky asset?
Using the SML, what do we mean by an undervalued and overvalued security, and how do
we determine whether an asset is undervalued or overvalued?

What is an asset’s characteristic line, and how do you compute the characteristic line for
an asset?

What is the impact on the characteristic line when you compute it using different return
intervals (such as weekly versus monthly) and when you employ different proxies (that is,
benchmarks) for the market portfolio (for example, the S&P 500 versus a global stock
index)?

What happens to the capital market line (CML) when you assume there are differences in
the risk-free borrowing and lending rates?

What is a zero-beta asset and how does its use impact the CML?

What happens to the security line (SML) when you assume transactions costs, heteroge-
neous expectations, different planning periods, and taxes?

What are the major questions considered when empirically testing the CAPM?

237
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What are the empirical results from tests that examine the stability of beta?

How do alternative published estimates of beta compare?

What are the results of studies that examine the relationship between systematic risk

and return?

What other variables besides beta have had a significant impact on returns?

What is the theory regarding the “market portfolio” and how does this differ from the mar-
ket proxy used for the market portfolio?

Assuming there is a benchmark problem, what variables are affected by it?

Y YY VYYVYY

Following the development of portfolio theory by Markowitz, two major theories have been
put forth that derive a model for the valuation of risky assets. In this chapter, we introduce one
of these two models—that is, the capital asset pricing model (CAPM). The background on the
CAPM is important at this point in the book because the risk measure implied by this model is
a necessary input for our subsequent discussion on the valuation of risky assets. The presenta-
tion concerns capital market theory and the capital asset pricing model that was developed
almost concurrently by three individuals. Subsequently, an alternative multifactor asset valuation
model was proposed, the arbitrage pricing theory (APT). This has led to the development of
numerous other multifactor models that are the subject of the following chapter.

Because capital market theory builds on portfolio theory, this chapter begins where the discus-
sion of the Markowitz efficient frontier ended. We assume that you have examined the set of
risky assets and derived the aggregate efficient frontier. Further, we assume that you and all other
investors want to maximize your utility in terms of risk and return, so you will choose portfolios
of risky assets on the efficient frontier at points where your utility maps are tangent to the fron-
tier as shown in Exhibit 7.16. When you make your investment decision in this manner, you are
referred to as a Markowitz efficient investor.

Capital market theory extends portfolio theory and develops a model for pricing all risky
assets. The final product, the capital asset pricing model (CAPM), will allow you to determine
the required rate of return for any risky asset.

We begin with the background of capital market theory that includes the underlying assump-
tions of the theory and a discussion of the factors that led to its development following the
Markowitz portfolio theory. This includes an analysis of the effect of assuming the existence of
a risk-free asset.

Notably, assuming the existence of a risk-free rate has significant implications for the poten-
tial return and risk and alternative risk-return combinations. This discussion implies a central
portfolio of risky assets on the efficient frontier, which we call the market portfolio. We dis-
cuss the market portfolio in the third section and what it implies regarding different types of
risk.

The fourth section considers which types of risk are relevant to an investor who believes in
capital market theory. Having defined a measure of risk, we consider how you determine your
required rate of return on an investment. You can then compare this required rate of return to your
estimate of the asset’s expected rate of return during your investment horizon to determine
whether the asset is undervalued or overvalued. The section ends with a demonstration of how
to calculate the risk measure implied by capital market theory.
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When dealing with any theory in science, economics, or finance, it is necessary to articulate a
set of assumptions that specify how the world is expected to act. This allows the theoretician to
concentrate on developing a theory that explains how some facet of the world will respond to
changes in the environment. In this section, we consider the main assumptions that underlie the
development of capital market theory.

Assumptions of Capital Market Theory Because capital market theory builds on the
Markowitz portfolio model, it requires the same assumptions, along with some additional ones:

1. All investors are Markowitz efficient investors who want to target points on the efficient
frontier. The exact location on the efficient frontier and, therefore, the specific portfolio
selected will depend on the individual investor’s risk-return utility function.

2. Investors can borrow or lend any amount of money at the risk-free rate of return (RFR).
Clearly, it is always possible to lend money at the nominal risk-free rate by buying risk-
free securities such as government T-bills. It is not always possible to borrow at this risk-
free rate, but we will see that assuming a higher borrowing rate does not change the gen-
eral results.

3. All investors have homogeneous expectations; that is, they estimate identical probability
distributions for future rates of return. Again, this assumption can be relaxed. As long as
the differences in expectations are not vast, their effects are minor.

4. All investors have the same one-period time horizon such as one month, six months, or
one year. The model will be developed for a single hypothetical period, and its results
could be affected by a different assumption. A difference in the time horizon would
require investors to derive risk measures and risk-free assets that are consistent with their
investment horizons.

5. All investments are infinitely divisible, which means that it is possible to buy or sell frac-
tional shares of any asset or portfolio. This assumption allows us to discuss investment
alternatives as continuous curves. Changing it would have little impact on the theory.

6. There are no taxes or transaction costs involved in buying or selling assets. This is a rea-
sonable assumption in many instances. Neither pension funds nor religious groups have to
pay taxes, and the transaction costs for most financial institutions are less than 1 percent
on most financial instruments. Again, relaxing this assumption modifies the results, but it
does not change the basic thrust.

7. There is no inflation or any change in interest rates, or inflation is fully anticipated. This is
a reasonable initial assumption, and it can be modified.

8. Capital markets are in equilibrium. This means that we begin with all investments prop-
erly priced in line with their risk levels.

You may consider some of these assumptions unrealistic and wonder how useful a theory
we can derive with these assumptions. In this regard, two points are important. First, as
mentioned, relaxing many of these assumptions would have only a minor effect on the
model and would not change its main implications or conclusions. Second, a theory should
never be judged on the basis of its assumptions but, rather, on how well it explains and helps
us predict behavior in the real world. If this theory and the model it implies help us explain
the rates of return on a wide variety of risky assets, it is useful, even if some of its assump-
tions are unrealistic. Such success implies that the questionable assumptions must be unim-
portant to the ultimate objective of the model, which is to explain asset pricing and rates of
return on assets.
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Risk-Free Asset

Development of Capital Market Theory The major factor that allowed portfolio theory
to develop into capital market theory is the concept of a risk-free asset. Following the develop-
ment of the Markowitz portfolio model, several authors considered the implications of assuming
the existence of a risk-free asset, that is, an asset with zero variance. As we will show, such an
asset would have zero correlation with all other risky assets and would provide the risk-free rate
of return (RFR). It would lie on the vertical axis of a portfolio graph.

This assumption allows us to derive a generalized theory of capital asset pricing under con-
ditions of uncertainty from the Markowitz portfolio theory. This achievement is generally attrib-
uted to William Sharpe, for which he received the Nobel Prize, but Lintner and Mossin derived
similar theories independently.! Consequently, you may see references to the Sharpe-Lintner-
Mossin (SLM) capital asset pricing model.

As noted, the assumption of a risk-free asset in the economy is critical to asset pricing theory.
Therefore, this section explains the meaning of a risk-free asset and shows the effect on the risk
and return measures when this risk-free asset is combined with a portfolio on the Markowitz effi-
cient frontier.

We have defined a risky asset as one from which future returns are uncertain, and we have
measured this uncertainty by the variance, or standard deviation, of expected returns. Because
the expected return on a risk-free asset is entirely certain, the standard deviation of its expected
return is zero (Oge = 0). The rate of return earned on such an asset should be the risk-free rate
of return (RFR), which, as we discussed in Chapter 1, should equal the expected long-run
growth rate of the economy with an adjustment for short-run liquidity. The next sections show
what happens when we introduce this risk-free asset into the risky world of the Markowitz port-
folio model.

Covariance with a Risk-Free Asset Recall that the covariance between two sets of
returns is

>8.1 Cov, = D[R — E(R)I[R, — E(R)lin

Because the returns for the risk-free asset are certain, oxg = 0, which means that R; = E(R;) dur-
ing all periods. Thus, R; — E(R;) will also equal zero, and the product of this expression with any
other expression will equal zero. Consequently, the covariance of the risk-free asset with any
risky asset or portfolio of assets will always equal zero. Similarly, the correlation between any
risky asset 7, and the risk-free asset, RF, would be zero because it is equal to

1Re; = COVgE ;/OgrO;
Combining a Risk-Free Asset with a Risky Portfolio What happens to the average

rate of return and the standard deviation of returns when you combine a risk-free asset with a
portfolio of risky assets such as those that exist on the Markowitz efficient frontier?

'William F. Sharpe, “Capital Asset Prices: A Theory of Market Equilibrium under Conditions of Risk,” Journal of
Finance 19, no. 3 (September 1964): 425-442; John Lintner, “Security Prices, Risk and Maximal Gains from Diversifi-
cation,” Journal of Finance 20, no. 4 (December 1965): 587-615; and J. Mossin, “Equilibrium in a Capital Asset Mar-
ket,” Econometrica 34, no. 4 (October 1966): 768-783.
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Expected Return Like the expected return for a portfolio of two risky assets, the expected
rate of return for a portfolio that includes a risk-free asset is the weighted average of the two
returns:

E(Rpor) = wre(RFR) + (1 — wrp) E(R))

where:

wrr = the proportion of the portfolio invested in the risk-free asset
E(R;) = the expected rate of return on risky Portfolio i

Standard Deviation Recall from Chapter 7 (Equation 7.7) that the expected variance for a
two-asset portfolio is

G%,(m = W%G% + W%G% + 2W1W27‘]’2(51(52

Substituting the risk-free asset for Security 1, and the risky asset portfolio for Security 2, this
formula would become

G%)on = WReOke + (1 — Wrp)?07 + 2Wre(1 — W) 'rEiOREC;

We know that the variance of the risk-free asset is zero, that is, 6%z = 0. Because the correlation
between the risk-free asset and any risky asset, i, is also zero, the factor ryg,; in the preceding
equation also equals zero. Therefore, any component of the variance formula that has either of
these terms will equal zero. When you make these adjustments, the formula becomes

G%m = (1 — wgp)’0?

The standard deviation is

O port = (I-wge)? 07

=(1-wge)o;

Therefore, the standard deviation of a portfolio that combines the risk-free asset with risky assets
is the linear proportion of the standard deviation of the risky asset portfolio.

The Risk-Return Combination Because both the expected return and the standard devia-
tion of return for such a portfolio are linear combinations, a graph of possible portfolio returns
and risks looks like a straight line between the two assets. Exhibit 8.1 shows a graph depicting
portfolio possibilities when a risk-free asset is combined with alternative risky portfolios on the
Markowitz efficient frontier.

You can attain any point along the straight line RFR-A by investing some portion of your
portfolio in the risk-free asset wgr and the remainder (1 — wgg) in the risky asset portfolio at
Point A on the efficient frontier. This set of portfolio possibilities dominates all the risky asset
portfolios on the efficient frontier below Point A because some portfolio along Line RFR-A has
equal variance with a higher rate of return than the portfolio on the original efficient frontier.
Likewise, you can attain any point along the Line RFR-B by investing in some combination of
the risk-free asset and the risky asset portfolio at Point B. Again, these potential combinations
dominate all portfolio possibilities on the original efficient frontier below Point B (including
Line RFR-A).
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EXHIBIT 8.1

PORTFOLIO POSSIBILITIES COMBINING THE RISK-FREE ASSET
AND RISKY PORTFOLIOS ON THE EFFICIENT FRONTIER

E(Roon)

RFR

Gport

You can draw further lines from the RFR to the efficient frontier at higher and higher points
until you reach the point where the line is tangent to the frontier, which occurs in Exhibit 8.1 at
Point M. The set of portfolio possibilities along Line RFR-M dominates all portfolios below
Point M. For example, you could attain a risk and return combination between the RFR and Point M
(Point C) by investing one-half of your portfolio in the risk-free asset (that is, lending money at
the RFR) and the other half in the risky portfolio at Point M.

Risk-Return Possibilities with Leverage An investor may want to attain a higher expected
return than is available at Point M in exchange for accepting higher risk. One alternative would
be to invest in one of the risky asset portfolios on the efficient frontier beyond Point M such as
the portfolio at Point D. A second alternative is to add leverage to the portfolio by borrowing
money at the risk-free rate and investing the proceeds in the risky asset portfolio at Point M.
What effect would this have on the return and risk for your portfolio?

If you borrow an amount equal to 50 percent of your original wealth at the risk-free rate, wgr
will not be a positive fraction but, rather, a negative 50 percent (wgr = —0.50). The effect on the
expected return for your portfolio is:

E(Ryor) = Wre(RFR) + (1 — wrp) E(Ry1)
=-0.50(RFR) + [1 — (=0.50)]E(Ry)
=-0.50(RFR) + 1.50E(Ry)

The return will increase in a linear fashion along the Line RFR-M because the gross return
increases by 50 percent, but you must pay interest at the RFR on the money borrowed. For exam-
ple, assume that E(RFR) = .06 and E(Ry,) = .12. The return on your leveraged portfolio would be:

E(Ryo) =—0.50(0.06) + 1.5(0.12)
=-0.03 +0.18
=0.15
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DERIVATION OF CAPITAL MARKET LINE ASSUMING LENDING OR BORROWING
AT THE RISK-FREE RATE

E(Roor) o

RFR

Gpon

The effect on the standard deviation of the leveraged portfolio is similar.

Gport = (1 - WRF)GM
=[1-(-0.50)Joy = 1.500y

where:

ou = the standard deviation of the M portfolio

Therefore, both return and risk increase in a linear fashion along the original Line RFR-M, and
this extension dominates everything below the line on the original efficient frontier. Thus, you
have a new efficient frontier: the straight line from the RFR tangent to Point M. This line is
referred to as the capital market line (CML) and is shown in Exhibit 8.2.

Our discussion of portfolio theory stated that, when two assets are perfectly correlated, the set
of portfolio possibilities falls along a straight line. Therefore, because the CML is a straight line,
it implies that all the portfolios on the CML are perfectly positively correlated. This positive cor-
relation appeals to our intuition because all these portfolios on the CML combine the risky asset
Portfolio M and the risk-free asset. You either invest part of your portfolio in the risk-free asset
(i.e., you lend at the RFR) and the rest in the risky asset Portfolio M, or you borrow at the risk-
free rate and invest these funds in the risky asset portfolio. In either case, all the variability comes
from the risky asset M portfolio. The only difference between the alternative portfolios on the
CML is the magnitude of the variability, which is caused by the proportion of the risky asset
portfolio in the total portfolio.

Because Portfolio M lies at the point of tangency, it has the highest portfolio possibility line, and
everybody will want to invest in Portfolio M and borrow or lend to be somewhere on the CML. This
portfolio must, therefore, include all risky assets. If a risky asset were not in this portfolio in which
everyone wants to invest, there would be no demand for it and therefore it would have no value.
Because the market is in equilibrium, it is also necessary that all assets are included in this port-
folio in proportion to their market value. If, for example, an asset accounts for a higher propor-
tion of the M portfolio than its market value justifies, excess demand for this asset will increase
its price until its relative market value becomes consistent with its proportion in the M portfolio.
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This portfolio that includes all risky assets is referred to as the market portfolio. It includes
not only U.S. common stocks but all risky assets, such as non-U.S. stocks, U.S. and non-U.S.
bonds, options, real estate, coins, stamps, art, or antiques. Because the market portfolio contains
all risky assets, it is a completely diversified portfolio, which means that all the risk unique to
individual assets in the portfolio is diversified away. Specifically, the unique risk of any single
asset is offset by the unique variability of all the other assets in the portfolio.

This unique (diversifiable) risk is also referred to as unsystematic risk. This implies that only
systematic risk, which is defined as the variability in all risky assets caused by macroeconomic
variables, remains in the market portfolio. This systematic risk, measured by the standard devi-
ation of returns of the market portfolio, can change over time if and when there are changes in
the macroeconomic variables that affect the valuation of all risky assets.? Examples of such
macroeconomic variables would be variability of growth in the money supply, interest rate
volatility, and variability in such factors as industrial production, corporate earnings, and corpo-
rate cash flow.

How to Measure Diversification As noted earlier, all portfolios on the CML are per-
fectly positively correlated, which means that all portfolios on the CML are perfectly correlated
with the completely diversified market Portfolio M. This implies a measure of complete diversi-
fication.® Specifically, a completely diversified portfolio would have a correlation with the mar-
ket portfolio of +1.00. This is logical because complete diversification means the elimination of
all the unsystematic or unique risk. Once you have eliminated all unsystematic risk, only sys-
tematic risk is left, which cannot be diversified away. Therefore, completely diversified portfo-
lios would correlate perfectly with the market portfolio because it has only systematic risk.

Diversification and the Elimination of Unsystematic Risk As discussed in Chapter 7,
the purpose of diversification is to reduce the standard deviation of the total portfolio. This
assumes imperfect correlations among securities.* Ideally, as you add securities, the average
covariance for the portfolio declines. An important question is, about how many securities must
be included to arrive at a completely diversified portfolio? To discover the answer, you must
observe what happens as you increase the sample size of the portfolio by adding securities that
have some positive correlation. The typical correlation among U.S. securities is about 0.5 to 0.6.

One set of studies examined the average standard deviation for numerous portfolios of ran-
domly selected stocks of different sample sizes. Specifically, the authors computed the standard
deviation for portfolios of increasing numbers up to 20 stocks. The results indicated a large ini-
tial impact wherein the major benefits of diversification were achieved rather quickly. Specifi-
cally, about 90 percent of the maximum benefit of diversification was derived from portfolios of
12 to 18 stocks. Exhibit 8.3 shows a graph of the effect.

A subsequent study compared the benefits of lower risk from diversification to the added
transaction costs with more securities. It concluded that a well-diversified stock portfolio must
include at least 30 stocks for a borrowing investor and 40 stocks for a lending investor.

*For an analysis of changes in the standard deviation (volatility) of returns for stocks and bonds in the United States, see
G. William Schwert, “Why Does Stock Market Volatility Change over Time?” Journal of Finance 44, no. 5 (December 1989):
1115-1153; Peter S. Spiro, “The Impact of Interest Rate Changes on Stock Price Volatility,” Journal of Portfolio Manage-
ment 16, no. 2 (Winter 1990): 63-68; R. R. Officer, “The Variability of the Market Factor of the New York Stock Exchange,”
Journal of Business 46, no. 3 (July 1973): 434-453; and Frank K. Reilly, David J. Wright, and Kam C. Chan, “Bond Mar-
ket Volatility Compared to Stock Market Volatility,” Journal of Portfolio Management 27, no. 1 (Fall 2000): 82-92.

3James Lorie, “Diversification: Old and New,” Journal of Portfolio Management 1, no. 2 (Winter 1975): 25-28.

“The discussion in Chapter 7 leads one to conclude that securities with negative correlation would be ideal. Although this
is true in theory, it is difficult to find such assets in the real world.
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EXHIBIT 8.3 NUMBER OF STOCKS IN A PORTFOLIO AND THE STANDARD DEVIATION
OF PORTFOLIO RETURN

Standard Deviation of Return

Unsystematic
(Diversifiable)
Risk

Total
Risk Standard Deviation of
the Market Portfolio
) (Systematic Risk)
Systematic
Risk

'

Number of Stocks in the Portfolio

An important point to remember is that, by adding stocks to the portfolio that are not perfectly
correlated with stocks in the portfolio, you can reduce the overall standard deviation of the port-
folio but you cannot eliminate variability. The standard deviation of your portfolio will eventu-
ally reach the level of the market portfolio, where you will have diversified away all unsystem-
atic risk, but you still have market or systematic risk. You cannot eliminate the variability and
uncertainty of macroeconomic factors that affect all risky assets. At the same time, you will
recall from the discussion in Chapter 3 that you can attain a lower level of systematic risk by
diversifying globally versus only investing in the United States because some of the systematic
risk factors in the U.S. market (such as U.S. monetary policy) are not correlated with systematic
risk variables in other countries such as Germany and Japan. As a result, if you diversify glob-
ally you eventually get down to a world systematic risk level.

The CML and the Separation Theorem The CML leads all investors to invest in the
same risky asset portfolio, the M portfolio. Individual investors should only differ regarding their
position on the CML, which depends on their risk preferences.

In turn, how they get to a point on the CML is based on their financing decisions. If you are
relatively risk averse, you will lend some part of your portfolio at the RFR by buying some risk-
free securities and investing the remainder in the market portfolio of risky assets. For example,
you might invest in the portfolio combination at Point A in Exhibit 8.4. In contrast, if you pre-
fer more risk, you might borrow funds at the RFR and invest everything (all of your capital plus
what you borrowed) in the market portfolio, building the portfolio at Point B. This financing
decision provides more risk but greater returns than the market portfolio. As discussed earlier,
because portfolios on the CML dominate other portfolio possibilities, the CML becomes the
efficient frontier of portfolios, and investors decide where they want to be along this efficient
frontier. Tobin called this division of the investment decision from the financing decision the
separation theorem.> Specifically, to be somewhere on the CML efficient frontier, you initially

SJames Tobin, “Liquidity Preference as Behavior Towards Risk,” Review of Economic Studies 25, no. 2 (February 1958):
65-85.
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EXHIBIT 8.4

CHOICE OF OPTIMAL PORTFOLIO COMBINATIONS ON THE CML
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decide to invest in the market Portfolio M, which means that you will be on the CML. This is
your investment decision. Subsequently, based on your risk preferences, you make a separate
financing decision either to borrow or to lend to attain your preferred risk position on the CML.

A Risk Measure for the CML In this section, we show that the relevant risk measure for
risky assets is their covariance with the M portfolio, which is referred to as their systematic risk.
The importance of this covariance is apparent from two points of view.

First, in discussing the Markowitz portfolio model, we noted that the relevant risk to consider
when adding a security to a portfolio is its average covariance with all other assets in the port-
folio. In this chapter, we have shown that the only relevant portfolio is the M portfolio. Together,
these two findings mean that the only important consideration for any individual risky asset is its
average covariance with all the risky assets in the M portfolio or, simply, the asset’s covariance
with the market portfolio. This covariance, then, is the relevant risk measure for an individual
risky asset.

Second, because all individual risky assets are a part of the M portfolio, one can describe their
rates of return in relation to the returns for the M portfolio using the following linear model:

»8.2 Ri=a;+ bRy, + ¢

where:

R;; = return for asset i during period ¢

a; = constant term for asset i

b; = slope coefficient for asset i

Ry, = return for the M portfolio during period ¢
€ = random error term
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The variance of returns for a risky asset could be described as

»8.3 Var(R;) = Var(a; + bRy, + €)
= Var(a;) + Var(b;Ry;) + Var(¢)
=0 + Var(b,Ry;,) + Var(€)

Note that Var(b,R);,) is the variance of return for an asset related to the variance of the market
return, or the systematic variance or risk. Also, Var(g) is the residual variance of return for the
individual asset that is not related to the market portfolio. This residual variance is the variabil-
ity that we have referred to as the unsystematic or unique risk or variance because it arises from
the unique features of the asset. Therefore:

>»8.4 Var(R;,) = Systematic Variance + Unsystematic Variance

We know that a completely diversified portfolio such as the market portfolio has had all the
unsystematic variance eliminated. Therefore, the unsystematic variance of an asset is not rele-
vant to investors, because they can and do eliminate it when making an asset part of the market
portfolio. Therefore, investors should not expect to receive added returns for assuming this
unique risk. Only the systematic variance is relevant because it cannot be diversified away,
because it is caused by macroeconomic factors that affect all risky assets.

Up to this point, we have considered how investors make their portfolio decisions, including the
significant effects of a risk-free asset. The existence of this risk-free asset resulted in the deriva-
tion of a capital market line (CML) that became the relevant efficient frontier. Because all
investors want to be on the CML, an asset’s covariance with the market portfolio of risky assets
emerged as the relevant risk measure.

Now that we understand this relevant measure of risk, we can proceed to use it to determine
an appropriate expected rate of return on a risky asset. This step takes us into the capital asset
pricing model (CAPM), which is a model that indicates what should be the expected or required
rates of return on risky assets. This transition is important because it helps you to value an asset
by providing an appropriate discount rate to use in any valuation model. Alternatively, if you
have already estimated the rate of return that you think you will earn on an investment, you can
compare this estimated rate of return to the required rate of return implied by the CAPM and
determine whether the asset is undervalued, overvalued, or properly valued.

To accomplish the foregoing, we demonstrate the creation of a security market line (SML)
that visually represents the relationship between risk and the expected or the required rate of
return on an asset. The equation of this SML, together with estimates for the return on a risk-free
asset and on the market portfolio, can generate expected or required rates of return for any asset
based on its systematic risk. You compare this required rate of return to the rate of return that
you estimate that you will earn on the investment to determine if the investment is undervalued
or overvalued. After demonstrating this procedure, we finish the section with a demonstration of
how to calculate the systematic risk variable for a risky asset.

We know that the relevant risk measure for an individual risky asset is its covariance with the
market portfolio (Cov;y). Therefore, we can draw the risk-return relationship as shown in
Exhibit 8.5 with the systematic covariance variable (Cov;y,) as the risk measure.
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EXHIBIT 8.5

GRAPH OF SECURITY MARKET LINE
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The return for the market portfolio (Ry) should be consistent with its own risk, which is the
covariance of the market with itself. If you recall the formula for covariance, you will see that
the covariance of any asset with itself is its variance, Cov;; = 62 In turn, the covariance of the
market with itself is the variance of the market rate of return Covyy = 63;. Therefore, the equa-
tion for the risk-return line in Exhibit 8.5 is:

Ry — RFR
E(R)=RFR+—>Y—— S (Cov, y)
»8.5 Owm
Cov, v
= RFR+ e (Ry — RFR)

M
Defining Cov; /0% as beta, (B,), this equation can be stated:
> 8.6 E(R) = RFR + B;(Ry — RFR)

Beta can be viewed as a standardized measure of systematic risk. Specifically, we already know
that the covariance of any asset i with the market portfolio (Cov;y) is the relevant risk measure.
Beta is a standardized measure of risk because it relates this covariance to the variance of the
market portfolio. As a result, the market portfolio has a beta of 1. Therefore, if the [, for an asset
is above 1.0, the asset has higher normalized systematic risk than the market, which means that
it is more volatile than the overall market portfolio.

Given this standardized measure of systematic risk, the SML graph can be expressed as
shown in Exhibit 8.6. This is the same graph as in Exhibit 8.5, except there is a different mea-
sure of risk. Specifically, the graph in Exhibit 8.6 replaces the covariance of an asset’s returns
with the market portfolio as the risk measure with the standardized measure of systematic risk
(beta), which is the covariance of an asset with the market portfolio divided by the variance of
the market portfolio.

Determining the Expected Rate of Return for a Risky Asset The last equation and
the graph in Exhibit 8.6 tell us that the expected (required) rate of return for a risky asset is deter-
mined by the RFR plus a risk premium for the individual asset. In turn, the risk premium is deter-
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EXHIBIT 8.6 GRAPH OF SML WITH NORMALIZED SYSTEMATIC RISK
E(R) SML
Ru
Negative
Beta
¥ RFR
-
4"“‘
0 1.0 Beta (Cov;u/c?)

mined by the systematic risk of the asset (B;), and the prevailing market risk premium (Ry —
RFR). To demonstrate how you would compute the expected or required rates of return, consider
the following example stocks assuming you have already computed betas:

Stock BEA
A 0.70
B 1.00
C 1.15
D 1.40
E -0.30

Assume that we expect the economy’s RFR to be 6 percent (0.06) and the return on the mar-
ket portfolio (Ry) to be 12 percent (0.12). This implies a market risk premium of 6 percent
(0.06). With these inputs, the SML equation would yield the following expected (required) rates
of return for these five stocks:

E(R)) = RFR + B;(Ryi — RFR)

E(R4) =0.06 +0.70 (0.12 — 0.06)
=0.102 = 10.2%

E(Ry) = 0.06 + 1.00 (0.12 — 0.06)
=0.12=12%

E(Rc) =0.06 + 1.15 (0.12 — 0.06)
=0.129 = 12.9%

E(Rp) = 0.06 + 1.40 (0.12 — 0.06)
=0.144 = 14.4%

E(Rg) = 0.06 + (-0.30) (0.12 — 0.06)
=0.06 - 0.018
=0.042=42%
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EXHIBIT 8.7

PRICE, DIVIDEND, AND RATE OF RETURN ESTIMATES

CURRENT PRICE ExpecTED PRICE ExpecTED DIvIDEND EstimateD Future RATE
Stock Py P ;1) Ds 1) oF ReTURN (PERCENT)
A 25 27 0.50 10.0%
B 40 42 0.50 6.2
C 33 39 1.00 21.2
D 64 65 1.10 3.3
E 50 54 — 8.0

As stated, these are the expected (required) rates of return that these stocks should provide based
on their systematic risks and the prevailing SML.

Stock A has lower risk than the aggregate market, so you should not expect (require) its return
to be as high as the return on the market portfolio of risky assets. You should expect (require)
Stock A to return 10.2 percent. Stock B has systematic risk equal to the market’s (beta = 1.00),
so its required rate of return should likewise be equal to the expected market return (12 percent).
Stocks C and D have systematic risk greater than the market’s, so they should provide returns
consistent with their risk. Finally, Stock E has a negative beta (which is quite rare in practice),
so its required rate of return, if such a stock could be found, would be below the RFR.

In equilibrium, all assets and all portfolios of assets should plot on the SML. That is, all assets
should be priced so that their estimated rates of return, which are the actual holding period
rates of return that you anticipate, are consistent with their levels of systematic risk. Any secu-
rity with an estimated rate of return that plots above the SML would be considered underpriced
because it implies that you estimated you would receive a rate of return on the security that is
above its required rate of return based on its systematic risk. In contrast, assets with estimated
rates of return that plot below the SML would be considered overpriced. This position relative
to the SML implies that your estimated rate of return is below what you should require based on
the asset’s systematic risk.

In an efficient market in equilibrium, you would not expect any assets to plot off the SML
because, in equilibrium, all stocks should provide holding period returns that are equal to their
required rates of return. Alternatively, a market that is “fairly efficient” but not completely effi-
cient may misprice certain assets because not everyone will be aware of all the relevant infor-
mation for an asset.

As we discussed in Chapter 6 on the topic of efficient markets, a superior investor has the abil-
ity to derive value estimates for assets that are consistently superior to the consensus market eval-
uation. As a result, such an investor will earn better rates of return than the average investor on
a risk-adjusted basis.

Identifying Undervalued and Overvalued Assets Now that we understand how to
compute the rate of return one should expect or require for a specific risky asset using the SML,
we can compare this required rate of return to the asset’s estimated rate of return over a specific
investment horizon to determine whether it would be an appropriate investment. To make this
comparison, you need an independent estimate of the return outlook for the security based on
either fundamental or technical analysis techniques, which will be discussed in subsequent chap-
ters. Let us continue the example for the five assets discussed in the previous section.

Assume that analysts in a major trust department have been following these five stocks. Based
on extensive fundamental analysis, the analysts provide the expected price and dividend esti-
mates contained in Exhibit 8.7. Given these projections, you can compute the estimated rates of
return the analysts would anticipate during this holding period.
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EXHIBIT 8.8 COMPARISON OF REQUIRED RATE OF RETURN TO ESTIMATED RATE OF RETURN
REQUIRED RETURN ESTIMATED ESTIMATED RETURN
Stock Bera E(R) RETURN Minus E(R;) EvaLuaTion
A 0.70 10.2 10.0 -0.2 Properly valued
B 1.00 12.0 6.2 -5.8 Overvalued
C 1.15 12.9 21.2 8.3 Undervalued
D 1.40 144 3.3 -11.1 Overvalued
E -0.30 4.2 8.0 3.8 Undervalued
EXHIBIT 8.9 PLOT OF ESTIMATED RETURNS ON SML GRAPH
E(R)
ecC
22
SML
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14
Rwu
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-.80-.60 -40-.20 0.0 .20 .40 .60 .80 1.001.201.40 1.601.80 2.00 2.20 2.40
Beta

Exhibit 8.8 summarizes the relationship between the required rate of return for each stock
based on its systematic risk as computed earlier, and its estimated rate of return (from Exhibit 8.7)
based on the current and future prices, and its dividend outlook. This difference between esti-
mated return and expected (required) return is sometimes referred to as a stock’s alpha or its
excess return. This alpha can be positive (the stock is undervalued) or negative (the stock is over-
valued). If the alpha is zero, the stock is on the SML and is properly valued in line with its sys-
tematic risk.

Plotting these estimated rates of return and stock betas on the SML we specified earlier gives
the graph shown in Exhibit 8.9. Stock A is almost exactly on the line, so it is considered prop-
erly valued because its estimated rate of return is almost equal to its required rate of return.
Stocks B and D are considered overvalued because their estimated rates of return during the
coming period are below what an investor should expect (require) for the risk involved. As a
result, they plot below the SML. In contrast, Stocks C and E are expected to provide rates of
return greater than we would require based on their systematic risk. Therefore, both stocks plot
above the SML, indicating that they are undervalued stocks.



252 CHAPTER 8 AN INTRODUCTION TO ASSET PRICING MODELS

EXHIBIT 8.10

Assuming that you trusted your analyst to forecast estimated returns, you would take no
action regarding Stock A, but you would buy Stocks C and E and sell Stocks B and D. You might
even sell Stocks B and D short if you favored such aggressive tactics.

Calculating Systematic Risk: The Characteristic Line The systematic risk input for
an individual asset is derived from a regression model, referred to as the asset’s characteristic
line with the market portfolio:

»8.7 Ri,=0,;+ PRy, +€

where:

R;, = the rate of return for asset i during period ¢
Ry, = the rate of return for the market portfolio M during period ¢
o; = the constant term, or intercept, of the regression, which equals R - B: Ry
B: = the systematic risk (beta) of asset i equal to Cov; /0%,
€ = the random error term

The characteristic line (Equation 8.7) is the regression line of best fit through a scatter plot of
rates of return for the individual risky asset and for the market portfolio of risky assets over some
designated past period, as shown in Exhibit 8.10.

The Impact of the Time Interval 1In practice, the number of observations and the time inter-
val used in the regression vary. Value Line Investment Services derives characteristic lines for
common stocks using weekly rates of return for the most recent five years (260 weekly obser-
vations). Merrill Lynch, Pierce, Fenner & Smith uses monthly rates of return for the most recent
five years (60 monthly observations). Because there is no theoretically correct time interval for
analysis, we must make a trade-off between enough observations to eliminate the impact of ran-
dom rates of return and an excessive length of time, such as 15 or 20 years, over which the sub-
ject company may have changed dramatically. Remember that what you really want is the
expected systematic risk for the potential investment. In this analysis, you are analyzing histori-
cal data to help you derive a reasonable estimate of the asset’s expected systematic risk.

A couple of studies have considered the effect of the time interval used to compute betas
(weekly versus monthly). Statman examined the relationship between Value Line (VL) betas
and Merrill Lynch (ML) betas and found a relatively weak relationship.® Reilly and Wright

SCATTER PLOT OF RATES OF RETURN

R

®Meir Statman, “Betas Compared: Merrill Lynch vs. Value Line,” Journal of Portfolio Management 7, no. 2 (Winter
1981): 41-44.
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analyzed the differential effects of return computation, market index, and the time interval
and showed that the major cause of the differences in beta was the use of monthly versus
weekly return intervals.” Also, the interval effect depended on the sizes of the firms. The
shorter weekly interval caused a larger beta for large firms and a smaller beta for small firms.
For example, the average beta for the smallest decile of firms using monthly data was 1.682,
but the average beta for these small firms using weekly data was only 1.080. The authors con-
cluded that the return time interval makes a difference, and its impact increases as the firm
size declines.

The Effect of the Market Proxy Another significant decision when computing an asset’s
characteristic line is which indicator series to use as a proxy for the market portfolio of all risky
assets. Most investigators use the Standard & Poor’s 500 Composite Index as a proxy for the
market portfolio, because the stocks in this index encompass a large proportion of the total mar-
ket value of U.S. stocks and it is a value-weighted series, which is consistent with the theoreti-
cal market series. Still, this series contains only U.S. stocks, most of them listed on the NYSE.
Previously, it was noted that the market portfolio of all risky assets should include U.S. stocks
and bonds, non-U.S. stocks and bonds, real estate, coins, stamps, art, antiques, and any other
marketable risky asset from around the world.®

Example Computations of a Characteristic Line The following examples show how
you would compute characteristic lines for Coca-Cola based on the monthly rates of return dur-
ing 2001.° Twelve is not enough observations for statistical purposes, but it provides a good
example. We demonstrate the computations using two different proxies for the market portfolio.
First, we use the standard S&P 500 as the market proxy. Second, we use the Morgan Stanley (M-S)
World Equity Index as the market proxy. This analysis demonstrates the effect of using a com-
plete global proxy of stocks.

The monthly price changes are computed using the closing prices for the last day of each
month. These data for Coca-Cola, the S&P 500, and the M-S World Index are contained in
Exhibit 8.11. Exhibit 8.12 contains the scatter plot of the percentage price changes for Coca-Cola
and the S&P 500. During this 12-month period, except for August, Coca-Cola had returns that
varied positively when compared to the aggregate market returns as proxied by the S&P 500.
Still, as a result of the negative August effect, the covariance between Coca-Cola and the S&P
500 series was a fairly small positive value (10.57). The covariance divided by the variance of
the S&P 500 market portfolio (30.10) indicates that Coca-Cola’s beta relative to the S&P 500
was equal to a relatively low 0.35. This analysis indicates that during this limited time period
Coca-Cola was clearly less risky than the aggregate market proxied by the S&P 500. When we
draw the computed characteristic line on Exhibit 8.12, the scatter plots are reasonably close to
the characteristic line except for two observations, which is consistent with the correlation coef-
ficient of 0.33.

"Frank K. Reilly and David J. Wright, “A Comparison of Published Betas,” Journal of Portfolio Management 14, no. 3
(Spring 1988): 64-69.

8Substantial discussion surrounds the market index used and its impact on the empirical results and usefulness of the
CAPM. This concern is discussed further and demonstrated in the subsequent section on computing an asset’s charac-
teristic line. The effect of the market proxy is also considered when we discuss the arbitrage pricing theory (APT) in
Chapter 9 and in Chapter 26 when we discuss the evaluation of portfolio performance.

These betas are computed using only monthly price changes for Coca-Cola, the S&P 500, and the M-S World Index
(dividends are not included). This is done for simplicity but is also based on a study indicating that betas derived with
and without dividends are correlated 0.99: William Sharpe and Guy M. Cooper, “Risk-Return Classes of New York Stock
Exchange Common Stocks,” Financial Analysts Journal 28, no. 2 (March—April 1972): 35-43.
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EXHIBIT 8.12

Monthly Returns for Coca-Cola
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SCATTER PLOT OF COCA-COLA AND THE S&P 500 WITH CHARACTERISTIC
LINE FOR COCA-COLA: 2001

-8

-6

-20

Monthly Returns for S&P 500
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EXHIBIT 8.13

Monthly Returns for Coca-Cola

SCATTER PLOT OF COCA-COLA AND THE M-S WORLD WITH CHARACTERISTIC
LINE FOR COCA-COLA: 2001

15

-20

Monthly Returns for M-S World

The computation of the characteristic line for Coca-Cola using the M-S World Index as the
proxy for the market is contained in Exhibit 8.11, and the scatter plots are in Exhibit 8.13. At this
point, it is important to consider what one might expect to be the relationship between the beta
relative to the S&P 500 versus the betas with the M-S World Index. This requires a considera-
tion of the two components that go into the computation of beta: (1) the covariance between the
stock and the benchmark and (2) the variance of returns for the benchmark series. Notably, there
is no obvious answer regarding what will happen for either series because one would expect both
components to change. Specifically, the covariance of Coca-Cola with the S&P 500 will proba-
bly be higher than the covariance with the global series because you are matching a U.S. stock
with a U.S. market index rather than a world index. Thus, one would expect the covariance with
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Differential
Borrowing and
Lending Rates

Zero-Beta Model

the global index to be smaller. At the same time, the variance of returns for the world stock index
should also be smaller than the variance for the S&P 500 because it is a more diversified stock
portfolio.

Therefore, the direction of change for the beta will depend on the relative change in the two
components. Empirically, the beta is typically smaller with the world stock index because the
covariance is definitely lower, but the variance is only slighter smaller.'® The results of this exam-
ple were not consistent with expectations. The beta of Coca-Cola with the world stock index was
larger (0.46 versus 0.35) because the covariance with the global index was unexpectedly larger
(11.54 versus 10.57), whereas the variance of the global market proxy was smaller as hypothe-
sized (25.31 versus 30.10). The fact that the betas with the alternative market proxies differed is
significant and reflects the potential problem in a global investment environment, which involves
selecting the appropriate proxy for the market portfolio.

Earlier in the chapter, several assumptions were set forth related to the CAPM. In this section,
we discuss the impact on the capital market line (CML) and the security market line (SML) when
we relax several of these assumptions.

One of the first assumptions of the CAPM was that investors could borrow and lend any amount
of money at the risk-free rate. It is reasonable to assume that investors can lend unlimited
amounts at the risk-free rate by buying government securities (e.g., T-bills). In contrast, one may
question the ability of investors to borrow unlimited amounts at the T-bill rate because most
investors must pay a premium relative to the prime rate when borrowing money. For example,
when T-bills are yielding 5 percent, the prime rate will probably be about 7 percent, and most
individuals would have to pay about 8 percent to borrow at the bank.

Because of this differential, there will be two different lines going to the Markowitz efficient
frontier, as shown in Exhibit 8.14. The segment RFR—F indicates the investment opportunities
available when an investor combines risk-free assets (i.e., lending at the RFR) and Portfolio F on
the Markowitz efficient frontier. It is not possible to extend this line any farther if it is assumed
that you cannot borrow at this risk-free rate to acquire further units of Portfolio F. If it is assumed
that you can borrow at R, the point of tangency from this rate would be on the curve at Point K.
This indicates that you could borrow at R, and use the proceeds to invest in Portfolio K to extend
the CML along the line segment K—G. Therefore, the CML is made up of RFR—F-K-G; that is,
a line segment (RFR-F), a curve segment (F-K), and another line segment (K—G). This implies
that you can either lend or borrow, but the borrowing portfolios are not as profitable as when it
was assumed that you could borrow at the RFR. In this instance, because you must pay a bor-
rowing rate that is higher than the RFR, your net return is less—that is, the slope of the borrow-
ing line (K-G) is below that for RFR-F!!

If the market portfolio (M) is mean-variance efficient (i.e., it has the lowest risk for a given level
of return among the attainable set of portfolios), an alternative model, derived by Black, does not

"%For a demonstration of this effect for a large sample that confirms these expectations, see Frank K. Reilly and Rashid A.
Akhtar, “The Benchmark Error Problem with Global Capital Markets,” Journal of Portfolio Management 22, no. 1 (Fall
1995): 33-52.

"For a detailed discussion, see Michael Brennan, “Capital Market Equilibrium with Divergent Borrowing and Lending
Rules,” Journal of Financial and Quantitative Analysis 4, no. 1 (March 1969): 4-14.
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INVESTMENT ALTERNATIVES WHEN THE COST OF BORROWING IS HIGHER
THAN THE COST OF LENDING

E(R)

RFR

Risk (Standard Deviation c)

require a risk-free asset.!”> Specifically, within the set of feasible alternative portfolios, several
portfolios exist where the returns are completely uncorrelated with the market portfolio; the beta
of these portfolios with the market portfolio is zero. From among the several zero-beta portfo-
lios, you would select the one with minimum variance. Although this portfolio does not have any
systematic risk, it does have some unsystematic risk. The availability of this zero-beta portfolio
will not affect the CML, but it will allow construction of a linear SML, as shown in Exhibit 8.15.
In the model, the intercept is the expected return for the zero-beta portfolio. Similar to the ear-
lier proof in this chapter, the combinations of this zero-beta portfolio and the market portfolio
will be a linear relationship in return and risk because the covariance between the zero-beta port-
folio (R,) and the market portfolio likewise is similar to the risk-free asset. Assuming the return
for the zero-beta portfolio is greater than that for a risk-free asset, the slope of the line through
the market portfolio would not be as steep; that is, the market risk premium would be smaller.
The equation for this zero-beta CAPM line would be

»>8.8 E(R) = E(R.) + B{E(Rw) — E(R))]

Obviously, the risk premiums for individual assets would be a function of the beta for the indi-
vidual security and the market risk premium:

[E(Rw) — E(R.)]

Some of the empirical results discussed in the next section support this model with its higher
intercept and flatter slope. Alternatively, several studies have specifically tested this model and

"’Fischer Black, “Capital Market Equilibrium with Restricted Borrowing,” Journal of Business 45, no. 3 (July 1972):
444-445.
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EXHIBIT 8.15

Transaction Costs

SECURITY MARKET LINE WITH A ZERO-BETA PORTFOLIO

E(R)
SML
M
E(Ru)
E(Ry) — E(R)
ER) f--------—-
0.0 1.0 Bi

had conflicting results. Specifically, studies by Gibbons and Shanken rejected the model, while
a study by Stambaugh supported the zero-beta CAPM. "

The basic assumption is that there are no transaction costs, so investors will buy or sell mispriced
securities until they again plot on the SML. For example, if a stock plots above the SML, it is
underpriced so investors should buy it and bid up its price until its estimated return is in line with
its risk—that is, until it plots on the SML. With transaction costs, investors will not correct all
mispricing because in some instances the cost of buying and selling the mispriced security will
offset any potential excess return. Therefore, securities will plot very close to the SML—but not
exactly on it. Thus, the SML will be a band of securities, as shown in Exhibit 8.16, rather than
a single line. Obviously, the width of the band is a function of the amount of the transaction
costs. In a world with a large proportion of trading by institutions at pennies per share and with
discount brokers available for individual investors, the band should be quite narrow.

The existence of transaction costs also will affect the extent of diversification by investors.
Earlier in the chapter, we discussed the relationship between the number of stocks in a portfolio
and the variance of the portfolio (see Exhibit 8.3). Initially, the variance declined rapidly,
approaching about 90 percent of complete diversification with about 15 to 18 securities. An
important question is, How many securities must be added to derive the last 10 percent? Because
of transaction costs, at some point the additional cost of diversification would exceed its benefit,
especially when considering the costs of monitoring and analyzing the added securities.'*

3Michael Gibbons, “Multivariate Tests of Financial Models: A New Approach,” Journal of Financial Economics 10, no. 1
(March 1982): 3-28; Jay Shanken, “Multivariate Tests of the Zero Beta CAPM,” Journal of Financial Economics 14,
no. 3 (September 1985): 327-348; and Robert Stambaugh, “On the Exclusion of Assets from Tests of the Two-
Parameter Model: A Sensitivity Analysis,” Journal of Financial Economics 10, no. 4 (November 1982): 237-268.

“The impact of transaction costs and illiquidity is considered in E. Dimson, “Risk Management When Shares Are Sub-
ject to Infrequent Trading,” Journal of Financial Economics 7, no. 2 (June 1979): 197-226; M. J. Brennan and A. Sub-
ramanyam, “Market Microstructure and Asset Pricing on the Compensation for Illiquidity in Stock Returns,” Journal of
Financial Economics 41, no. 3 (July 1996): 341-344.
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Expectations and
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Taxes
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SECURITY MARKET LINE WITH TRANSACTION COSTS
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SML
E(Ry)
E(RFR)
or
E(R,)
1.0 B;

If all investors had different expectations about risk and return, each would have a unique CML
and/or SML, and the composite graph would be a set (band) of lines with a breadth determined
by the divergence of expectations. If all investors had similar information and background, the
band would be reasonably narrow.

The impact of planning periods is similar. Recall that the CAPM is a one-period model, cor-
responding to the planning period for the individual investor. Thus, if you are using a one-year
planning period, your CML and SML could differ from mine, which assumes a one-month plan-
ning period.

The rates of return that we normally record and that were used throughout the model were pre-
tax returns. In fact, the actual returns for most investors are affected as follows:

(P, = P)x(=-T,)+(Div)x(1-T)
Pb

»8.9 E(R)(AT) =

where:

R;(AT) = after-tax rate of return
P, = ending price

P, = beginning price

T., = tax on capital gain or loss
Div = dividend paid during period
T; = tax on ordinary income
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Stability of Beta

Clearly, tax rates differ between individuals and institutions. For institutions that do not pay
taxes, the original pretax model is correctly specified—that is, T, and T; take on values of zero.
Alternatively, because investors have heavy tax burdens, this could cause major differences in
the CML and SML among investors.!* Several recent studies have examined the effect of the dif-
ferential taxes on dividends versus capital gains but the evidence is not unanimous.'¢

When we discussed the assumptions of capital market theory, we pointed out that a theory should
not be judged on the basis of its assumptions, but on how well it explains the relationships that
exist in the real world. When testing the CAPM, there are two major questions. First, How sta-
ble is the measure of systematic risk (beta)? Because beta is our principal risk measure, it is
important to know whether past betas can be used as estimates of future betas. Also, how do the
alternative published estimates of beta compare? Second, Is there a positive linear relationship
as hypothesized between beta and the rate of return on risky assets? More specifically, how well
do returns conform to the following SML equation, discussed earlier as Equation 8.6.

E(R) = RFR + B{(Ry — RFR)

Some specific questions might include:

» Does the intercept approximate the prevailing RFR?
» Was the slope of the line positive and was it consistent with the slope implied by the pre-
vailing risk premium (Ry — RFR?)

We consider these two major questions in the following section.

Numerous studies have examined the stability of beta and generally concluded that the risk mea-
sure was not stable for individual stocks but the stability of the beta for portfolios of stocks
increased dramatically. Further, the larger the portfolio of stocks (e.g., over 50 stocks) and the
longer the period (over 26 weeks), the more stable the beta of the portfolio. Also, the betas
tended to regress toward the mean. Specifically, high-beta portfolios tended to decline over time
toward unity (1.00), whereas low-beta portfolios tended to increase over time toward unity.

Another factor that affects the stability of beta is how many months are used to estimate the
original beta and the test beta. Roenfeldt, Griepentrog, and Pflamm (RGP) compared betas
derived from 48 months of data to subsequent betas for 12, 24, 36, and 48 months.!” The 48-
month betas were not good for estimating subsequent 12-month betas but were quite good for
estimating 24-, 36-, and 48-month betas.

For a detailed consideration of this, see Fischer Black and Myron Scholes, “The Effects of Dividend Yield and Divi-
dend Policy on Common Stock Prices and Returns,” Journal of Financial Economics 1, no. 1 (March 1979): 1-22; and
Robert Litzenberger and K. Ramaswamy, “The Effect of Personal Taxes and Dividends on Capital Asset Prices: Theory
and Empirical Evidence,” Journal of Financial Economics 7, no. 2 (June 1979): 163—-196.

*Edwin Elton, Martin Gruber, and Joel Rentzler, “A Single Examination of the Empirical Relationship between Divi-
dend Yields and Deviations from the CAPM,” Journal of Banking and Finance 7, no. 1 (March 1983): 135-146; Merton
Miller and Myron Scholes, “Dividends and Taxes: Some Empirical Evidence,” Journal of Political Economy 90, no. 4
(December 1982): 1118-1141; and William Christie, “Dividend Yield and Expected Returns,” Journal of Financial Eco-
nomics 28, no. 1 (November—December 1990): 95-125.

"Rodney L. Roenfeldt, Gary L. Griepentrog, and Christopher C. Pflamm, “Further Evidence on the Stationarity of Beta
Coefficients,” Journal of Financial and Quantitative Analysis 13, no. 1 (March 1978): 117-121.
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Chen concluded that portfolio betas would be biased if individual betas were unstable, so he
suggested a Bayesian approach to estimating these time-varying betas.'®

Carpenter and Upton considered the influence of the trading volume on beta stability and con-
tended that the predictions of betas were slightly better using the volume-adjusted betas.!® This
impact of volume on beta estimates is related to small-firm effect which noted that the beta for
low-volume securities was biased downward as confirmed by Ibbotson, Kaplan, and Peterson.?

To summarize, individual betas were generally volatile over time whereas large portfolio
betas were stable. Also, it is important to use at least 36 months of data to estimate beta and be
conscious of the stock’s trading volume and size.

In contrast to deriving your own estimate of beta for a stock, you may want to use a published
source for speed or convenience, such as Merrill Lynch’s Security Risk Evaluation Report (pub-
lished monthly) and the weekly Value Line Investment Survey. Both services use the following
market model equation:

(Ri.r) =RFR + BiRM,r +E,

Notably, they differ in the data used. Specifically, Merrill Lynch uses 60 monthly observations
and the S&P 500 as the market proxy, whereas the Value Line estimates beta using 260 weekly
observations and the NYSE composite series as the market proxy. They both use an adjustment
process because of the regression tendencies.

Given these relatively minor differences, one would probably expect the published betas to be
quite comparable. In fact, Statman found a small but significant difference between the betas for
both individual and portfolios of stocks.?!

Reilly and Wright examined over 1,100 securities for three nonoverlapping periods and confirmed
the difference in beta found by Statman.” They also indicated that the reason for the difference was
the alternative time intervals (i.e., weekly versus monthly observations) and the security’s market
value affected both the size and the direction of the interval effect. Therefore, when estimating beta
or using a published source, you must consider the return interval used and the firm’s relative size.

The ultimate question regarding the CAPM is whether it is useful in explaining the return on
risky assets. Specifically, is there a positive linear relationship between the systematic risk and
the rates of return on these risky assets? Sharpe and Cooper found a positive relationship
between return and risk, although it was not completely linear.”

18Son-Nan Chen, “Beta Nonstationarity, Portfolio Residual Risk, and Diversification,” Journal of Financial and Quanti-
tative Analysis 16, no. 1 (March 1981): 95-111.

“Michael D. Carpenter and David E. Upton, “Trading Volume and Beta Stability,” Journal of Porifolio Management 7,
no. 2 (Winter 1981): 60-64.

2Roger G. Ibbotson, Paul D. Kaplan, and James D. Peterson, “Estimates of Small-Stock Betas Are Much Too Low,”
Journal of Portfolio Management 23, no. 4 (Summer 1997): 104-111.

2'Meir Statman, “Betas Compared: Merrill Lynch vs. Value Line,” Journal of Portfolio Management 7, no. 2 (Winter
1981): 41-44.

ZPFrank K. Reilly and David J. Wright, “A Comparison of Published Betas,” Journal of Portfolio Management 14, no. 3
(Spring 1988): 64—69.

BWilliam F. Sharpe and Guy M. Cooper, “Risk-Return Classes of New York Stock Exchange Common Stocks:
1931-1967,” Financial Analysis Journal 28, no. 2 (March—April 1972): 46-54.
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Effect of
Skewness on the
Relationship

Effect of Size,
P/E, and Leverage

Douglas examined the relationship, and his results indicated intercepts that were larger than
the prevailing risk-free rates and the coefficients for the systematic risk variables were typically
not significant.?*

Because of the statistical problems with individual stocks, Black, Jensen, and Scholes exam-
ined the risk and return for portfolios of stocks and found a positive linear relationship between
monthly excess return and portfolio beta, although the intercept was higher than the zero value
expected.” Exhibit 8.17 contains charts from this study, which show that (1) most of the mea-
sured SMLs had a positive slope, (2) the slopes change between periods, (3) the intercepts are
not zero, and (4) the intercepts likewise change between periods.

Beyond the analysis of return and beta, several authors also have considered the impact of skew-
ness on expected returns. You will recall from your statistics course that skewness reflects the
presence of too many large positive or negative observations in a distribution. A normal distrib-
ution is symmetric, which means that balance exists between positive and negative observations.
In contrast, positive skewness indicates an abnormal number of large positive price changes.

Investigators considered skewness as a means to possibly explain the prior results wherein the
model appeared to underprice low-beta stocks (so investors received returns above expectations)
and overprice high-beta stocks (so investors received returns lower than expected). Some early
results confirmed these expectations, but also found that high-beta stocks had high-positive
skewness, which implied that investors prefer stocks with high-positive skewness that provide an
opportunity for very large returns.

Kraus and Litzenberger tested a CAPM with a skewness term and confirmed that investors
are willing to pay for positive skewness.?® They concluded that their three-moment CAPM cor-
rects for the apparent mispricing of high- and low-risk stocks encountered with the standard
CAPM. The importance of skewness was supported in studies by Sears and Wei and subse-
quently by Lim.?

In the efficient markets hypothesis (EMH) chapter, there was extensive analysis of the size effect
(the small-firm anomaly) and the P/E effect. Both of these variables were shown to have an
inverse impact on returns after considering the CAPM. These results imply that these variables
(size and P/E) are additional risk factors that need to be considered along with beta (similar to
the skewness argument). Specifically, expected returns are a positive function of beta, but
investors also require higher returns from relatively small firms and for stocks with relatively low
P/E ratios.

Bhandari found that financial leverage (measured by the debt/equity ratio) also helps explain
the cross section of average returns after both beta and size are considered.?® This implies a mul-
tivariate CAPM with three risk variables: beta, size, and financial leverage.

#G. W. Douglas, “Risk in the Equity Markets: An Empirical Appraisal of Market Efficiency,” Yale Economic Essays 9,
no. 1 (1969): 3-48.

BFischer Black, Michael Jensen, and Myron Scholes, “The Capital Asset Pricing Model: Some Empirical Tests,” in Stud-
ies in the Theory of Capital Markets, ed. Michael Jensen (New York: Praeger, 1972).

%Alan Kraus and Robert Litzenberger, “Skewness Preference and the Valuation of Risky Assets,” Journal of Finance 31,
no. 4 (September 1976): 1085-1094.

YR. Stephen Sears and John Wei, “The Structure of Skewness Preferences in Asset Pricing Models with Higher
Moments,” Financial Review 23, no. 1 (February 1988): 25-38; and Kian-Guan Lim, “A New Test of the Three-Moment
Capital Asset Pricing Model,” Journal of Financial and Quantitative Analysis 24, no. 2 (June 1989): 205-216.
#Laxims Chand Bhandari, “Debt/Equity Ratio and Expected Common Stock Returns: Empirical Evidence,” Journal of
Finance 43, no. 2 (June 1988): 507-528.



EXHIBIT 8.17

Effect of Book-
to-Market Value:
The Fama-French

Study

RELATIONSHIP BETWEEN SYSTEMATIC RiSK AND RETURN 263

AVERAGE EXCESS MONTHLY RATES OF RETURN COMPARED TO SYSTEMATIC
RISK DURING ALTERNATIVE TIME PERIODS

A. January 1931 — September 1939 B. October 1939 — June 1948
Average Excess Monthly Returns Average Excess Monthly Returns
011 0.11 1
0.10 | Intercept =-0.008 0.10  Intercept = 0.004
Standard Error = 0.002 Standard Error = 0.001
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C. July 1948 — March 1957 D. April 1957 — December 1965
Average Excess Monthly Returns Average Excess Monthly Returns
0.11 0.11 1
0.10 ﬁ Intercept = 0.008 0.10 | Intercept = 0.010
’ Standard Error = 0.001 ’ Standard Error = 0.001
0.08 | Slope = 0.003 0.08 - Slope =-0.001
Standard Error = 0.001 Standard Error = 0.0005
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Systematic Risk Systematic Risk

Source: Michael C. Jensen, ed., Studies in the Theory of Capital Markets (New York: Praeger Publishers, 1972):
96-97. Reprinted with permission.

A study by Fama and French attempted to evaluate the joint roles of market beta, size, E/P, finan-
cial leverage, and the book-to-market equity ratio in the cross section of average returns on the
NYSE, AMEX, and Nasdaq stocks.?? While some earlier studies found a significant positive rela-
tionship between returns and beta, this study finds that the relationship between beta and the
average rate of return disappears during the recent period 1963 to 1990, even when beta is used
alone to explain average returns. In contrast, univariate tests between average returns and size,
leverage, E/P, and book-to-market equity (BE/ME) indicate that all of these variables are signif-
icant and have the expected sign.

»Eugene F. Fama and Kenneth French, “The Cross Section of Expected Stock Returns,” Journal of Finance 47, no. 2
(June 1992): 427-465.
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Summary of CAPM
Risk-Return
Empirical Results

In the multivariate tests, the results contained in Exhibit 8.18 show that the negative relation-
ship between size [In (ME)] and average returns is robust to the inclusion of other variables. Fur-
ther, the positive relation between BE/ME and average returns also persists when the other vari-
ables are included. Interestingly, when both of these variables are included, the book-to-market
value ratio (BE/ME) has the consistently stronger role in explaining average returns. The joint
effect of size and BE/ME is shown in Exhibit 8.18. The top row confirms the positive relation-
ship between return versus the book-to-market ratio—that is, as the book-to-market ratio
increases, the returns go from 0.64 to 1.63. The left-hand column shows the negative relation-
ship between return and size—that is, as the size declines, the returns increase from 0.89 to 1.47.
Even within a size class, the returns increase with the BE/ME ratio. Similarly, within a BE/ME
decile, there is generally a negative relationship for size. Hence, it is not surprising that the sin-
gle highest average return is in the upper, right-hand corner (1.92), which is the portfolio with
the smallest size and highest BE/ME stocks.

The authors conclude that between 1963 and 1990, size and book-to-market equity capture
the cross-sectional variation in average stock returns associated with size, E/P, book-to-market
equity, and leverage. Moreover, of the two variables, the book-to-market equity ratio appears to
subsume E/P and leverage.*® Following these results, Fama-French suggested the use of a three-
factor CAPM model and used this model in a subsequent study to explain a number of the anom-
alies from prior studies.’!

Most of the early evidence regarding the relationship between rates of return and systematic risk
of portfolios supported the CAPM; there was evidence that the intercepts were generally higher
than implied by the RFR that prevailed, which is either consistent with a zero-beta model or the
existence of higher borrowing rates. In a search for other variables that could explain these
unusual returns, additional variables were considered including the third moment of the distri-
bution (skewness). The results indicated that positive skewness and high betas were correlated.

The efficient markets literature provided extensive evidence that size, the P/E ratio, financial
leverage, and the book-to-market value ratio have explanatory power regarding returns beyond beta.

The Fama-French study considered most of the variables suggested and concluded that beta
was not related to average returns on stocks when included with other variables or when con-
sidered alone. Moreover, the two dominant variables were size and the book value to market
value ratio.

A subsequent study by Dennis, Perfect, Snow, and Wiles® confirmed the Fama-French results
and showed that this superiority of the three-factor model prevailed after assuming 1 percent
transaction costs and annual rebalancing (the optimal results were derived rebalancing every four
years). Alternatively, in contrast to Fama-French who measure beta with monthly returns,
Kothari, Shanken, and Sloan (KSS) measured beta with annual returns to avoid trading problems
and found substantial compensation for beta risk.’* They suggested that the Fama-French results

%A prior study that documented the importance of the BE/ME ratio was Barr Rosenberg, Kenneth Reid, and Ronald
Lanstein, “Persuasive Evidence of Market Inefficiency,” Journal of Portfolio Management 11, no. 3 (Spring 1985): 9-17.

3!The three-factor model was suggested in Eugene F. Fama and Kenneth French, “Common Risk Factors in the Returns on
Stocks and Bonds,” Journal of Financial Economics 33, no. 1 (February 1993): 3-56. The model was used in Eugene F.
Fama and Kenneth French, “Multifactor Explanations of Asset Pricing Anomalies,” Journal of Finance 51, no. 1
(March 1996): 55-84.

Patrick Dennis, Steven Perfect, Karl Snow, and Kenneth Wiles, “The Effects of Rebalancing on Size and Book-to-
Market Ratio Portfolio Returns,” Financial Analysts Journal 51, no. 3 (May—June 1995): 47-57.

3S. P. Kothari, Jay Shanken, and Richard G. Sloan, “Another Look at the Cross Section of Expected Stock Returns,”
Journal of Finance 50, no. 2 (March 1995): 185-224.
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EXHIBIT 8.18

AVERAGE SLOPES (t-STATISTICS) FROM MONTH-BY-MONTH REGRESSIONS OF STOCK
RETURNS ON B, SIZE, BOOK-TO-MARKET EQUITY, LEVERAGE, AND E/P: JULY 1963 TO
DECEMBER 1990

Stocks are assigned the post-ranking 3 of the size-B portfolio they are in at the end of June of year 1.
BE is the book value of common equity plus balance-sheet deferred taxes, A is total book assets,
and E is earnings (income before extraordinary items, plus income-statement deferred taxes, minus
preferred dividends). BE, A, and E are for each firm’s latest fiscal year ending in calendar year 7 — 1.

The accounting ratios are measured using market equity ME in December of year 7 — 1. Firm size
In(ME) is measured in June of year ¢. In the regressions, these values of the explanatory variables
for individual stocks are matched with returns for the CRSP tapes from the University of Chicago
for the months from July of year ¢ to June of year ¢ + 1. The gap between the accounting data and
the returns ensures that the accounting data are available prior to the returns. If earnings are positive,
E(+)/P is the ratio of total earnings to market equity and E/P dummy is 0. If earnings are negative,
E(+)/P is 0 and E/P dummy is 1.
The average slope is the time-series average of the monthly regression slopes for July 1963 to
December 1990, and the #-statistic is the average slope divided by its time-series standard error.

On average, there are 2,267 stocks in the monthly regressions. To avoid giving extreme

observations heavy weight in the regressions, the smallest and largest 0.5% of the observations of
E(+)/P, BE/ME, A/ME, and A/BE are set equal to the next largest or smallest values of the ratios
(the 0.005 and 0.995 fractiles). This has no effect on inferences.

B IN(ME) IN(BE/ME) IN(A/ME) IN(A/BE) E/P Dummy E(+)/P
0.15
(0.46)
-0.15
(-2.58)
-0.37 -0.17
(-1.21) (-3.41)
0.50
(5.71)
0.50 -0.57
(5.69) (-5.34)
0.57 4.72
(2.28) (4.57)
-0.11 0.35
(-1.99) (4.44)
-0.11 0.35 -0.50
(-2.06) (4.32) (—4.56)
-0.16 0.06 2.99
(-3.06) (0.38) (3.04)
-0.13 0.33 -0.14 0.87
(=2.47) (4.46) (-0.90) (1.23)
-0.13 0.32 -0.46 -0.08 1.15
(-2.47) (4.28) (—4.45) (-0.56) 1.57)

Source: Eugene F. Fama and Kenneth French, “The Cross Section of Expected Stock Returns,” Journal of Finance 47,
no. 2 (June 1992): 439. Reprinted with permission of Blackwell Publishing.
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may have been periodic to this time frame and might not be significant over a longer period. Pet-
tengill, Dundaram, and Matthur noted that empirical studies typically use realized returns to test
the CAPM model when theory specifies expected returns.** When the authors adjust for negative
market excess returns, they find a consistent and significant relationship between beta and rates
of return. When Jagannathan and Wang employed a conditional CAPM that allows for changes
in betas and the market risk premium, this model performed well in explaining the cross section
of returns.®® Grundy and Malkiel also contend that beta is a very useful measure of risk during
declining markets, which is when it is important.*®

Throughout our presentation of the CAPM, we noted that the market portfolio included all the
risky assets in the economy. Further, in equilibrium, the various assets would be included in the
portfolio in proportion to their market value. Therefore, this market portfolio should contain not
only U.S. stocks and bonds but also real estate, options, art, stamps, coins, foreign stocks and
bonds, and so on, with weights equal to their relative market value.

Although this concept of a market portfolio is reasonable in theory, it is difficult—if not
impossible—to implement when testing or using the CAPM. The easy part is getting a stock
series for the NYSE, the AMEX, and major world stock exchanges, such as Tokyo, London, and
Germany. There are stock series for the OTC market, too, but these series generally are incom-
plete. Also, as noted in Chapter 5, there is a growing number of world stock indexes. There also
are some well-regarded U.S. bond series available (e.g., from Lehman Brothers, Merrill Lynch,
Ryan Labs, and Salomon Brothers) and several world bond series (e.g., from J. P. Morgan,
Salomon Brothers, and Merrill Lynch). Because of the difficulty in deriving series that are avail-
able monthly in a timely fashion for the numerous other assets mentioned, most studies have lim-
ited themselves to using a stock or bond series alone. In fact, the vast majority of studies have
chosen the S&P 500 series or some other NYSE stock series that is obviously limited to only
U.S. stocks, which constitutes less than 20 percent of a truly global risky asset portfolio (see
Exhibit 3.1). At best, it was assumed that the particular series used as a proxy for the market port-
folio was highly correlated with the true market portfolio.

Most academicians recognize this potential problem but assume that the deficiency is not
serious. Several articles by Roll, however, concluded that, on the contrary, the use of these
indexes as a proxy for the market portfolio had very serious implications for tests of the model
and especially for using the model when evaluating portfolio performance.’” Roll referred to
it as a benchmark error because the practice is to compare the performance of a portfolio
manager to the return of an unmanaged portfolio of equal risk—that is, the market portfolio

3Glenn Pettengill, Sridhar Dundaram, and Ike Matthur, “The Conditional Relation between Beta and Returns,” Journal
of Financial and Quantitative Analysis 30, no. 1 (March 1995): 101-115.

*Ravi Jagannathan and Zhenyu Wang, “The Conditional CAPM and the Cross Section of Expected Returns,” Journal of
Finance 51, no. 1 (March 1996): 3-53.

%Kevin Grundy and Burton Malkiel, “Reports of Beta’s Death Have Been Greatly Exaggerated,” Journal of Portfolio
Management 22, no. 3 (Spring 1996): 36—44.

$Richard Roll, “A Critique of the Asset Pricing Theory’s Tests,” Journal of Financial Economics 4, no. 4 (March 1977):
129-176; Richard Roll, “Ambiguity When Performance Is Measured by the Securities Market Line,” Journal of Finance
33. no. 4 (September 1978): 1051-1069; Richard Roll, “Performance Evaluation and Benchmark Error 1,” Journal of
Portfolio Management 6, no. 4 (Summer 1980): 5-12; and Richard Roll, “Performance Evaluation and Benchmark Error
11,” Journal of Portfolio Management 7, no. 2 (Winter 1981): 17-22. This discussion draws heavily from these articles.
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DIFFERENTIAL PERFORMANCE BASED ON AN ERROR IN ESTIMATING SYSTEMATIC RISK

E(R)
/ SML
R, ® / =
RFR
Be Br Risk

adjusted for risk would be the benchmark. Roll’s point is that, if the benchmark is mistakenly
specified, you cannot measure the performance of a portfolio manager properly. A mistakenly
specified market portfolio can have two effects. First, the beta computed for alternative port-
folios would be wrong because the market portfolio used to compute the portfolio’s system-
atic risk is inappropriate. Second, the SML derived would be wrong because it goes from the
RFR through the improperly specified M portfolio. Exhibit 8.19 shows an example where the
true portfolio risk (B7) is underestimated (B.) possibly because of the proxy market portfolio
used in computing the estimated beta. As shown, the portfolio being evaluated may appear to
be above the SML using 3., which would imply superior management. If, in fact, the true risk
(Bp) is greater, the portfolio will shift to the right and be below the SML, which would indi-
cate inferior performance.

Exhibit 8.20 indicates that the intercept and slope will differ if (1) there is an error in selecting
a proper risk-free asset and (2) if the market portfolio selected is not the correct mean-variance
efficient portfolio. Obviously, it is very possible that under these conditions, a portfolio judged to
be superior relative to the first SML (i.e., the portfolio plotted above the measured SML) could be
inferior relative to the true SML (i.e., the portfolio would plot below the true SML).

Roll contends that a test of the CAPM requires an analysis of whether the proxy used to rep-
resent the market portfolio is mean-variance efficient (on the Markowitz efficient frontier) and
whether it is the true optimum market portfolio. Roll showed that if the proxy market portfolio
(e.g., the S&P 500 index) is mean-variance efficient, it is mathematically possible to show a lin-
ear relationship between returns and betas derived with this portfolio. Unfortunately, this is not
a true test of the CAPM because you are not working with the true SML (see Exhibit 8.21).

A demonstration of the impact of the benchmark problem is provided in a study by Reilly and
Akhtar.*® Exhibit 8.22 shows the substantial difference in average beta for the 30 stocks in the

3PFrank K. Reilly and Rashid A. Akhtar, “The Benchmark Error Problem with Global Capital Markets,” Journal of Port-
folio Management 22, no. 1 (Fall 1995): 33-52.
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EXHIBIT 8.20

EXHIBIT 8.21

DIFFERENTIAL SML BASED ON MEASURED RISK-FREE ASSET AND PROXY

MARKET PORTFOLIO
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AVERAGE BETA FOR THE 30 STOCKS IN THE DOW JONES INDUSTRIAL AVERAGE DURING
ALTERNATIVE TIME PERIODS USING DIFFERENT PROXIES FOR THE MARKET PORTFOLIOS

ALTERNATIVE MARKET PROXIES

Time PerioD S&P 500 M-S WorLD Brinson GSMI
1983-1988

Average beta 0.820 0.565 1.215
Mean index return 0.014 0.017 0.014
Standard deviation of index returns 0.049 0.043 0.031
1989-1994

Average beta 0.991 0.581 1.264
Mean index return 0.010 0.004 0.008
Standard deviation of index returns 0.036 0.043 0.026
1983-1994

Average beta 0.880 0.606 1.223
Mean index return 0.012 0.011 0.011
Standard deviation of index returns 0.043 0.043 0.029

Source: Frank K. Reilly and Rashid A. Akhtar, “The Benchmark Error Problem with Global Capital Markets,” Journal
of Portfolio Management 22, no. 1 (Fall 1995): 33-52.

DIJIA during three alternative periods using three different proxies for the market portfolio:
(1) the S&P 500 Index, (2) the Morgan Stanley World Stock Index, and (3) the Brinson Partners
Global Security Market Index (GSMI). The GSMI includes not only U.S. and international
stocks but also U.S. and international bonds. The results in Exhibit 8.22 are as one would expect
because, as we know from earlier in this chapter (Equations 8.5 and 8.6), beta is equal to:

Cov, y

2
GM

Beta =

where:

Cov;u = the covariance between asset i and the M portfolio
6%, = the variance of the M portfolio

As we change from an all-U.S. stock index to a world stock index (M-S World) or a world stock
and bond index (GSMI), we would expect the covariance with U.S. stocks to decline. The other
component of beta is the standard deviation for the market portfolio. As shown in Exhibit 8.22, typ-
ically the M-S World Stock Index has a smaller variance than the S&P 500 because it is more
diversified with international stocks. Therefore, while both covariance and market variance
decline, the covariance effect dominates, so the beta is smaller with the M-S World Stock Index.
In contrast, although the covariance between the U.S. stocks and the GSMI also is lower, the
variance of the GSMI market portfolio, which is highly diversified with stocks and bonds from
around the world, is substantially lower (about 25 to 33 percent). As a result, the beta is sub-
stantially larger (about 27 to 48 percent larger) when the Brinson Partners Index is used rather
than the S&P 500 Index. Notably, the Brinson Index has a composition of assets that is substan-
tially closer to the “true” M portfolio than either of the other proxies that contain only
U.S. stocks or global stocks.
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EXHIBIT 8.23

COMPONENTS OF SECURITY MARKET LINES USING ALTERNATIVE MARKET PROXIES

1983-1988 1989-1994 1983-1994
Ru RFR (Ru - RFR) Ru RFR (Ru - RFR) Ru RFR (Ru - RFR)

S&P 500 18.20 8.31 9.90 13.07 5.71 7.36 15.61 7.01 8.60
Nikkei 26.05 5.35 20.70 -3.62 4.70 -8.32 10.30 5.02 5.28
FAZ 16.36 5.01 11.35 7.97 7.83 0.14 12.09 6.42 5.67
FT AllShare 18.01 10.00 8.01 10.09 10.07 0.02 13.99 10.03 3.95
M-S World 22.64 8.31 14.33 5.18 5.71 -0.52 13.60 7.01 6.60
Brinson GSMI 18.53 8.31 10.22 10.18 5.71 4.48 14.28 7.01 7.28

RFR = risk-free return.

Source: Frank K. Reilly and Rashid Akhtar, “The Benchmark Error Problem with Global Capital Markets,” Journal of Portfolio Management 22, no. 1

(Fall 1995): 33-52.

EXHIBIT 8.24

THE AVERAGE EXPECTED RETURNS FOR STOCKS IN THE DJIA BASED ON DIFFERENT
BETAS AND SECURITY MARKET LINES DERIVED WITH ALTERNATIVE BENCHMARKS

MEAN EXPECTED RATE OF RETURN

TiME PerioD S&P 500 M-S WorLb Brinson GSMI
1983-1988 16.41 17.72 20.75
1989-1994 13.00 5.40 11.36

Source: Frank K. Reilly and Rashid A. Akhtar, “The Benchmark Error Problem with Global Capital Markets,” Journal
of Portfolio Management 22, no. 1 (Fall 1995): 33-52.

There also was a difference in the SMLs implied by each of the market proxies. Exhibit 8.23
contains the average RFR, the market returns, and the slope of the SML during the three time
periods for the three indexes and for market series from Japan (Nikkei), Germany (FAZ), and the
United Kingdom (FT All-Share). Clearly, the slopes differ dramatically among the alternative
indexes and over time. Needless to say, the benchmark used does make a difference.

Finally, it is necessary to combine the estimate of systematic risk (beta) with the estimated
SML to determine the combined effect on the required rate of return for an asset. Exhibit 8.24
shows that during specific time periods the difference between the highest and the lowest
expected (required) return ranges from about 4 percent to 7.5 percent, with the highest expected
returns when the market proxy was the Brinson GSMI because of the high betas. There were also
large differences in the expected (required) returns for individual stocks (i.e., a range of about 4
to 5 percent), which can have a substantial impact on valuation.

In summary, an incorrect market proxy will affect both the beta risk measures and the position
and slope of the SML that is used to evaluate portfolio performance. In general, the errors will tend
to overestimate the performance of portfolio managers because the proxy used for the market port-
folio is probably not as efficient as the true market portfolio, so the slope of the SML will be under-
estimated. Also, the beta measure generally will be underestimated because the true market port-
folio will have a lower variance than the typical market proxy due to greater diversification.

Roll’s benchmark problems, however, do not invalidate the value of the CAPM as a norma-
tive model of asset pricing,; they only indicate a problem in measurement when attempting to test
the theory and when using this model for evaluating portfolio performance. Therefore, it is nec-
essary to develop a better market portfolio proxy similar to the Brinson GSMI and/or adjust the
portfolio performance measures to reflect this measurement problem.
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At this point, we have discussed the basic theory of the CAPM, the impact of changing some of
its major assumptions, the empirical evidence that does and does not support the theory, and its
dependence on a market portfolio of all risky assets. In addition, the model assumes that
investors have quadratic utility functions and that the distribution of security prices is normal
(symmetrically distributed), with a variance term that can be estimated.

The tests of the CAPM indicated that the beta coefficients for individual securities were not
stable, but the portfolio betas generally were stable assuming long enough sample periods and
adequate trading volume. There was mixed support for a positive linear relationship between
rates of return and systematic risk for portfolios of stock, with some recent evidence indicating
the need to consider additional risk variables or a need for different risk proxies. In addition, sev-
eral papers have criticized the tests of the model and the usefulness of the model in portfolio
evaluation because of its dependence on a market portfolio of risky assets that is not currently
available.

Consequently, the academic community has considered alternative asset pricing models,
which are considered in the following chapter.

The Internet /nvestments Online

Asset pricing models show how risk measures or
underlying return-generating factors will affect
asset returns. Estimates from such models are
usually proprietary and are available from
providers only by buying their research. Of course,
users can always purchase their raw data else-
where (see some of our earlier Internet discus-
sions) and develop their own estimates of beta
and factor sensitivities.
http://www.valueline.com The Value Line
Investment Survey has been a longtime favorite of
investors and many local and college/university
libraries subscribe to it. It is a popular source of
finding a stock’s beta. Value Line Publishing, Inc's
Web site contains useful information for the
online researcher and student of investments. Its
site features investment-related articles, sample
pages from the ValueLine Investment Survey, and
a product directory that lists the venerable invest-
ment survey as well as Value Line's mutual fund,
options, and convertibles survey.
http://www.barra.com For subscribers,
Barra's Web site offers a gold mine of data and
analytical analysis. Links offer information on portfo-
lio management, investment data, market indices,
and research. Barra offers its clients data, software,
consulting, as well as money management services

for equity, fixed income, currency, and other global
financial instruments. Barra estimates multiple fac-
tor models and their global and single country
equity models provide risk analysis on over 25,000
globally traded securities, including predicted and
historical beta values. Explore this data to discover
its data resources, charts, and graphs.
http://www.wsharpe.com William F.
Sharpe, the 1990 winner of the Nobel prize in
Economics because of his development of the
Capital Asset Pricing Model, has a home page on
the Internet. Web surfers can read drafts of a
sophisticated textbook in progress, some of his
published papers, and case studies he has written.
Sharpe's site offers monthly returns data on a
number of mutual funds, stock indices, and bond
indices, and links to other finance sites.
http://gsb.uchicago.edu/fac/eugene.
fama/ The home page of Eugena Fama, whose
empirical work first found support . . . and then
lack of support . . . for beta as a risk measure.
http://www.moneychimp.com This is an
informative education site on investments and
includes CAPM calculators for estimating a stock’s
return and a “market simulator” to show the effect
of randomness on a portfolio’s return over time.
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Summary

* The assumptions of capital market theory expand on those of the Markowitz portfolio model and
include consideration of the risk-free rate of return. The correlation and covariance of any asset with a
risk-free asset are zero, so that any combination of an asset or portfolio with the risk-free asset gener-
ates a linear return and risk function. Therefore, when you combine the risk-free asset with any risky
asset on the Markowitz efficient frontier, you derive a set of straight-line portfolio possibilities.

* The dominant line is the one that is tangent to the efficient frontier. This dominant line is referred to as
the capital market line (CML), and all investors should target points along this line depending on their
risk preferences.

* Because all investors want to invest in the risky portfolio at the point of tangency, this portfolio—
referred to as the market portfolio—must contain all risky assets in proportion to their relative market
values. Moreover, the investment decision and the financing decision can be separated because,
although everyone will want to invest in the market portfolio, investors will make different financing
decisions about whether to lend or borrow based on their individual risk preferences.

* Given the CML and the dominance of the market portfolio, the relevant risk measure for an individual
risky asset is its covariance with the market portfolio, that is, its systematic risk. When this covariance
is standardized by the covariance for the market portfolio, we derive the well-known beta measure of
systematic risk and a security market line (SML) that relates the expected or required rate of return for
an asset to its beta. Because all individual securities and portfolios should plot on this SML, you can
determine the expected (required) return on a security based on its systematic risk (its beta).

* Alternatively, assuming security markets are not always completely efficient, you can identify underval-
ued and overvalued securities by comparing your estimate of the rate of return to be earned on an
investment to its expected (required) rate of return. The systematic risk variable (beta) for an individual
risky asset is computed using a regression model that generates an equation referred to as the asset’s
characteristic line.

* When we relax several of the major assumptions of the CAPM, the required modifications are reason-
ably minor and do not change the overall concept of the model. Empirical studies have indicated stable
portfolio betas, especially when enough observations were used to derive the betas and there was ade-
quate volume. Although the early tests confirmed the expected relationship between returns and sys-
tematic risk (with allowance for the zero-beta model), several subsequent studies indicated that the uni-
variate beta model needed to be supplemented with additional variables that considered skewness, size,
P/E, leverage, and the book value/market value ratio. A study by Fama and French contended that dur-
ing the period 1963 to 1990, beta was not relevant. In their study, the most significant variables were
book-to-market value (BE/ME) and size. Subsequent studies both supported their findings and differed
with them because some more recent authors have found a significant relationship between beta and
rates of return on stocks.

* Another problem has been raised by Roll, who contends that it is not possible to empirically derive a true
market portfolio, so it is not possible to test the CAPM model properly or to use the model to evaluate
portfolio performance. A study by Reilly and Akhtar provided empirical support for this contention by
demonstrating significant differences in betas, SMLs, and expected returns with alternative benchmarks.

Questions

1. Explain why the set of points between the risk-free asset and a portfolio on the Markowitz efficient
frontier is a straight line.

2. Draw a graph that shows what happens to the Markowitz efficient frontier when you combine a risk-
free asset with alternative risky asset portfolios on the Markowitz efficient frontier. Explain this
graph.

3. Draw and explain why the line from the RFR that is tangent to the efficient frontier defines the domi-
nant set of portfolio possibilities.

4. Discuss what risky assets are in Portfolio M and why they are in it.

. Discuss leverage and its effect on the CML.

6. Discuss and justify a measure of diversification for a portfolio in terms of capital market theory.

W
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. What changes would you expect in the standard deviation for a portfolio of between 4 and 10 stocks,

between 10 and 20 stocks, and between 50 and 100 stocks?

. Discuss why the investment and financing decisions are separate when you have a CML.
. Given the CML, discuss and justify the relevant measure of risk for an individual security.
. Capital market theory divides the variance of returns for a security into systematic variance and

unsystematic or unique variance. Describe each of these terms.

The capital asset pricing model (CAPM) contends that there is systematic and unsystematic risk for
an individual security. Which is the relevant risk variable and why is it relevant? Why is the other
risk variable not relevant?

How does the SML differ from the CML?

CFA Examination Level I

Identify and briefly discuss three criticisms of beta as used in the capital asset pricing model
(CAPM). [6 minutes]

Briefly explain whether investors should expect a higher return from holding Portfolio A versus Port-
folio B under capital asset pricing theory (CAPM). Assume that both portfolios are fully diversified.
[6 minutes]

Portfolio A Portfolio B
Systematic risk (beta) 1.0 1.0
Specific risk for each individual security High Low

. CFA Examination Level Il

You have recently been appointed chief investment officer of a major charitable foundation. Its large
endowment fund is currently invested in a broadly diversified portfolio of stocks (60 percent) and
bonds (40 percent). The foundation’s board of trustees is a group of prominent individuals whose
knowledge of modern investment theory and practice is superficial. You decide a discussion of basic
investment principles would be helpful.

a. Explain the concepts of specific risk, systematic risk, variance, covariance, standard deviation,

and beta as they relate to investment management. [12 minutes]

You believe that the addition of other asset classes to the endowment portfolio would improve the
portfolio by reducing risk and enhancing return. You are aware that depressed conditions in U.S. real
estate markets are providing opportunities for property acquisition at levels of expected return that
are unusually high by historical standards. You believe that an investment in U.S. real estate would be
both appropriate and timely, and have decided to recommend a 20 percent position be established
with funds taken equally from stocks and bonds.

Preliminary discussions revealed that several trustees believe real estate is too risky to include in
the portfolio. The board chairman, however, has scheduled a special meeting for further discussion of
the matter and has asked you to provide background information that will clarify the risk issue.

To assist you, the following expectational data have been developed:

CORRELATION MATRIX

Standard U.S. U.S. U.S. U.S.
Asset Class Return Deviation Stocks Bonds Real Estate T-Bills
U.S. Stocks 12.0% 21.0% 1.00
U.S. Bonds 8.0 10.5 0.14 1.00
U.S. Real Estate 12.0 9.0 -0.04 -0.03 1.00

U.S. Treasury Bills 4.0 0.0 -0.05 -0.03 0.25 1.00
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Problems

b. Explain the effect on both portfolio risk and return that would result from the addition of U.S. real
estate. Include in your answer rwo reasons for any change you expect in portfolio risk. (Note: It is
not necessary to compute expected risk and return.) [§ minutes]

c¢. Your understanding of capital market theory causes you to doubt the validity of the expected
return and risk for U.S. real estate. Justify your skepticism. [S minutes]

16. In the empirical testing of the CAPM, what are two major concerns? Why are they important?

17. Briefly discuss why it is important for beta coefficients to be stationary over time.

18. Discuss the empirical results relative to beta stability for individual stocks and portfolios of stocks.

19. In the tests of the relationship between systematic risk (beta) and return, what are you looking for?

20. Draw an ideal SML. Based on the early empirical results, what did the actual risk-return relationship
look like relative to the ideal relationship implied by the CAPM?

21. According to the CAPM, what assets are included in the market portfolio, and what are the relative
weightings? In empirical studies of the CAPM, what are the typical proxies used for the market
portfolio?

22. Assuming that the empirical proxy for the market portfolio is not a good proxy, what factors related
to the CAPM will be affected?

23. Some studies related to the efficient market hypothesis generated results that implied additional fac-
tors beyond beta should be considered to estimate expected returns. What are these other variables
and why should they be considered?

24. According to the Fama-French study, discuss what variables you should consider when selecting a
cross section of stocks.

1. Assume that you expect the economy’s rate of inflation to be 3 percent, giving an RFR of 6 percent
and a market return (Ry,) of 12 percent.
a. Draw the SML under these assumptions.
b. Subsequently, you expect the rate of inflation to increase from 3 percent to 6 percent. What effect
would this have on the RFR and the Ry? Draw another SML on the graph from Part a.
c. Draw an SML on the same graph to reflect an RFR of 9 percent and an Ry of 17 percent. How
does this SML differ from that derived in Part b? Explain what has transpired.
2. You expect an RFR of 10 percent and the market return (Ryy) of 14 percent. Compute the expected
(required) return for the following stocks, and plot them on an SML graph.

Stock Beta E(R)
U 0.85
N 1.25
D -0.20

3. You ask a stockbroker what the firm’s research department expects for the three stocks in Problem 2.
The broker responds with the following information:

Stock Current Price Expected Price Expected Dividend
U 22 24 0.75
N 48 51 2.00
D 37 40 1.25

Plot your estimated returns on the graph from Problem 2 and indicate what actions you would take
with regard to these stocks. Discuss your decisions.

4. Select a stock from the NYSE and collect its month-end prices for the latest 13 months to compute
12 monthly percentage of price changes ignoring dividends. Do the same for the S&P 500 series.
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Prepare a scatter plot of these series on a graph and draw a visual characteristic line of best fit (the

line that minimizes the deviations from the line). Compute the slope of this line from the graph.

Given the returns derived in Problem 4, compute the beta coefficient using the formula and tech-

niques employed in Exhibit 8.11. How many negative products did you have for the covariance?

How does this computed beta compare to the visual beta derived in Problem 4?

Look up the index values and compute the monthly rates of return for either the FT World Index or

the Morgan Stanley World Index.

a. Compute the beta for your NYSE stock from Problem 4 using one of these world stock indexes as
the proxy for the market portfolio.

b. How does this world stock index beta compare to your S&P beta? Discuss the difference.

Look up this stock in Value Line and record the beta derived by VL. How does this VL beta compare

to the beta you computed using the S&P 500? Discuss reasons why the betas might differ.

Select a stock that is listed on Nasdaq and plot the returns during the past 12 months relative to the

S&P 500. Compute the beta coefficient. Did you expect this stock to have a higher or lower beta than

the NYSE stock? Explain your answer.

Given the returns for the Nasdaq stock in Problem 8, plot the stock returns relative to monthly rates of

return for the Nasdaq composite index and compute the beta coefficient. Does this beta differ from that

derived in Problem 8? If so, how can you explain this? (Hint: Analyze the specific components of the

formula for the beta coefficient. How did the components differ between Problems 8 and 9?)

Using the data from the prior questions, compute the beta coefficient for the Nasdaq composite index

relative to the S&P 500 Index. A priori, would you expect a beta less than or greater than 1.00? Dis-

cuss your expectations and the actual results.

. Based on five years of monthly data, you derive the following information for the companies listed:

Company a; (Intercept) o; r'm

Intel 0.22 12.10% 0.72
Ford 0.10 14.60 0.33
Anheuser Busch 0.17 7.60 0.55
Merck 0.05 10.20 0.60
S&P 500 0.00 5.50 1.00

a. Compute the beta coefficient for each stock.

b. Assuming a risk-free rate of 8 percent and an expected return for the market portfolio of 15 per-
cent, compute the expected (required) return for all the stocks and plot them on the SML.

c. Plot the following estimated returns for the next year on the SML and indicate which stocks are
undervalued or overvalued.

* Intel—20 percent

* Ford—15 perent

* Anheuser Busch—19 percent
* Merck—10 percent

Calculate the expected (required) return for each of the following stocks when the risk-free rate is
0.08 and you expect the market return to be 0.14.

Stock Beta

1.72
1.14
0.76
0.44
0.03
-0.79

TmoQw >
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13. The following are the historic returns for the Chelle Computer Company:

Year Chelle Computer General Index
1 37 15
2 9 13
3 -11 14
4 8 -9
5 11 12
6 4 9

Based on this information, compute the following:
a. The correlation coefficient between Chelle Computer and the General Index.
b. The standard deviation for the company and the index.
c. The beta for the Chelle Computer Company.
14. CFA Examination Level I1
The following information describes the expected return and risk relationship for the stocks of two of
WAH’s competitors.

Expected Return Standard Deviation Beta
Stock X 12.0% 20% 1.3
Stock Y 9.0 15 0.7
Market Index 10.0 12 1.0
Risk-free rate 5.0

Using only the data shown in the preceding table:

a. Draw and label a graph showing the security market line and position stocks X and Y relative
to it. [5 minutes]

b. Compute the alphas both for Stock X and for Stock Y. Show your work. [4 minutes]

c. Assume that the risk-free rate increases to 7 percent with the other data in the preceding matrix
remaining unchanged. Select the stock providing the higher expected risk-adjusted return and jus-
tify your selection. Show your calculations. [6 minutes]

15. CFA Examination Level 11

An analyst expects a risk-free return of 4.5 percent, a market return of 14.5 percent, and the returns

for Stocks A and B that are shown in the following table.

Stock INFORMATION

Stock Beta Analyst’s Estimated Return
A 1.2 16%
B 0.8 14%

a. Show on the graph provided in the answer book:
(1) Where Stock A and B would plot on the security market line (SML) if they were fairly valued
using the capital asset pricing model (CAPM)
(2) Where Stock A and B actually plot on the same graph according to the returns estimated by
the analyst and shown in the table [6 minutes]
b. State whether Stock A and B are undervalued or overvalued if the analyst uses the SML for strate-
gic investment decisions. [4 minutes]
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Given the following results, indicate what will happen to the beta for Stock E, relative to the market
proxy, compared to the beta relative to the true market portfolio:

YeARLY RATES OF RETURN

Stock E Market Proxy True Market
Year (Percent) (Percent) (Percent)
1 10 8 6
2 20 14 11
3 -14 -10 -7
4 =20 -18 -12
5 15 12 10

Discuss the reason for the differences in measured beta. Does the suggested relationship appear rea-
sonable? Why or why not?

Draw the implied SMLs for the following two sets of conditions:

a. RFR=0.07; Ry (S + P 500) =0.16

b. R.=0.09; Ry (True) =0.18

Under which set of conditions would it be more difficult for a portfolio manager to be superior?
Using the graph and equations from Problem 17, which of the following portfolios would be
superior?

a. R,=11%; p =0.09

b. R, = 14%; B =1.00

c. R.=12%; p=-0.40

d. R;=20%; B =1.10

Does it matter which SML you use?

. Draw the security market line for each of the following conditions:

a. (1) RFR=0.08 Ry(proxy)=0.12
(2) R,=0.06 Ry(true) =0.15

b. Rader Tire has the following results for the last six periods. Calculate and compare the betas using
each index.

Return of Rader Proxy Specific Index True General Index
Period (Percent) (Percent) (Percent)
1 29 12 15
2 12 10 13
3 -12 -9 -8
4 17 14 18
5 20 25 28
6 -5 -10 0

c. If the current period return for the market is 12 percent and for Rader is 11 percent, are superior
results being obtained for either index beta?

Black, Fischer. “Capital Market Equilibrium with Restricted Borrowing.” Journal of Business 45, no. 3

(July 1972).

Brinson, Gary P, Jeffrey J. Diermeier, and Gary Schlarbaum. “A Composite Portfolio Benchmark for

Pension Plans.” Financial Analysts Journal 42, no. 2 (March—April 1986).



278 CHAPTER 8 AN INTRODUCTION TO ASSET PRICING MODELS

Campbell, John Y., and John Ammer. “What Moves the Stock and Bond Markets? A Variance Decompo-
sition for Long-Term Asset Returns.” Journal of Finance 48, no. 1 (March 1993).

Elton, Edwin J., and Martin J. Gruber. Modern Portfolio Theory and Investment Analysis, 5th ed. New
York: John Wiley & Sons, 1995.

Farrell, James L., Jr. Portfolio Management Theory and Application, 2d ed. New York: McGraw-Hill,
1997.

Handa, Puneet, S. P. Kothari, and Charles Wasley. “The Relation between the Return Interval and Betas:
Implications of the Size Effect.” Journal of Financial Economics 23, no. 1 (June 1989).

Hawawini, Gabriel A. “Why Beta Shifts as the Return Interval Changes.” Financial Analysts Journal 39,
no. 3 (May—June 1983).

Reilly, Frank K., and Rashid A. Akhtar. “The Benchmark Error Problem with Global Capital Markets.”
Journal of Portfolio Management 22, no. 1 (Fall 1995).



Chapter 9 Multifactor
Models of Risk

and Return

After you read this chapter, you should be able to answer the following questions:

What are the deficiencies of the capital asset pricing model (CAPM) as an explanation of
the relationship between risk and expected asset returns?

What is the arbitrage pricing theory (APT) and what are its similarities and differences rel-
ative to the CAPM?

What are the major assumptions not required by the APT model compared to the CAPM?
What are the strengths and weaknesses of the APT as a theory of how risk and expected
return are related?

How can the APT be used in the security valuation process?

How do you test the APT by examining anomalies found with the CAPM and why do some
authors contend that the APT model is untestable?

What are multifactor models and how are they related to the APT?

What are the steps necessary in developing a usable multifactor model?

What are the two primary approaches employed in defining common risk factors?

What are the main macroeconomic variables used in practice as risk factors?

What are the main security characteristic-oriented variables used in practice as risk factors?
How can multifactor models be used to identify the investment “bets” that an active portfo-
lio manager is making relative to a benchmark?

How are multifactor models used to estimate the expected risk premium of a security

or portfolio?

Y YYYYYY VYY VYY VYV Y

Chapter 7 and Chapter 8 introduced in detail the Markowitz portfolio theory and the capital
asset pricing model (CAPM), which collectively represent the foundation for understanding the
connection between risk and expected return in financial markets. This chapter considers several
important extensions of this framework. Specifically, whereas the CAPM designated a single
risk factor to account for the volatility inherent in an individual security or portfolio of securi-
ties, in this chapter we develop the intuition and application of multifactor explanations of risk
and return. In particular, we begin with an explanation of the leading alternative to the CAPM—
the arbitrage pricing theory (APT), which was developed by Stephen Ross. The chief difference
between the CAPM and the APT is that the latter specifies several risk factors, thereby allowing
for a more expansive definition of systematic investment risk than that implied by the CAPM’s
single market portfolio.

After developing the conceptual basis for the APT in the next section and contrasting its
major assumptions with those of the CAPM, we also examine the empirical evidence support-
ing the theory. Despite several appealing features, one of the practical challenges that an
investor faces when attempting to implement the APT is that the risk factors in the model are
not defined in terms of their quantity (i.e., how many there are) or their identity (i.e., what they
are). We conclude the chapter by discussing how investors use multifactor models, which can

279
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be viewed as attempts to convert the APT into a tractable working tool in the area of security
analysis, thus turning theory into practice. A wide variety of factor models are currently in use.
These models differ primarily in how they define the risk factors and can be grouped broadly
into those models that use macroeconomic factor definitions and those that specify microeco-
nomic factors. Several examples of the different approaches that have been taken in developing
multifactor explanations of risk and return are given to illustrate the myriad forms these impor-
tant models can assume.

The last chapter highlighted many of the ways in which the CAPM has contributed to the invest-
ment management field. Indeed, in many respects, the CAPM has been one of the most useful—
and frequently used—financial economic theories ever developed. However, many of the empir-
ical studies cited also point out some of the deficiencies in the model as an explanation of the
link between risk and return. For example, tests of the CAPM indicated that the beta coefficients
for individual securities were not stable but that portfolio betas generally were stable assuming
long enough sample periods and adequate trading volume. There was mixed support for a posi-
tive linear relationship between rates of return and systematic risk for portfolios of stock, with
some recent evidence indicating the need to consider additional risk variables or a need for dif-
ferent risk proxies. In addition, several papers criticized the tests of the model and the usefulness
of the model in portfolio evaluation because of its dependence on a market portfolio of risky
assets that is not currently available.

One especially compelling challenge to the efficacy of the CAPM was the set of results sug-
gesting that it is possible to use knowledge of certain firm or security characteristics to develop
profitable trading strategies, even after adjusting for investment risk as measured by beta. Typi-
cal of this work were the findings of Banz, who showed that portfolios of stocks with low mar-
ket capitalizations (i.e., “small” stocks) outperformed “large” stock portfolios on a risk-adjusted
basis, and Basu, who documented that stocks with low price-earnings (P-E) ratios similarly out-
performed high P-E stocks.! More recent work by Fama and French also demonstrates that
“value” stocks (i.e., those with high book value-to-market price ratios) tend to produce larger
risk-adjusted returns than “growth” stocks (i.e., those with low book-to-market ratios).> Of
course, in an efficient market, these return differentials should not occur, which in turn leads to
one of two conclusions: (1) markets are not particularly efficient for extended periods of time
(i.e., investors have been ignoring profitable investment opportunities for decades), or (2) mar-
ket prices are efficient but there is something wrong with the way the single-factor models such
as the CAPM measure risk.

Given the implausibility of the first possibility, in the early 1970s, financial economists began
to consider in earnest the implications of the second. In particular, the academic community
searched for an alternative asset pricing theory to the CAPM that was reasonably intuitive,
required only limited assumptions, and allowed for multiple dimensions of investment risk. The

!See R. W. Banz, “The Relationship between Return and Market Value of Common Stocks,” Journal of Financial Eco-
nomics 9, no. 1 (March 1981): 3-18; and S. Basu, “Investment Performance of Common Stocks in Relation to Their
Price-Earnings Ratios: A Test of the Efficient Market Hypothesis,” Journal of Finance 32, no. 3 (June 1977): 663-682.
’Eugene F. Fama and Kenneth French, “The Cross Section of Expected Stock Returns,” Journal of Finance 47, no. 2
(June 1992): 427-465.



ARBITRAGE PricING THEORY 281

result was the arbitrage pricing theory (APT), which was developed by Ross in the mid-1970s
and has three major assumptions:?

1. Capital markets are perfectly competitive.

2. Investors always prefer more wealth to less wealth with certainty.

3. The stochastic process generating asset returns can be expressed as a linear function of a
set of K risk factors (or indexes).

Equally important, the following major assumptions—which were used in the development of
the CAPM—are not required: (1) Investors possess quadratic utility functions, (2) normally dis-
tributed security returns, and (3) a market portfolio that contains all risky assets and is mean-
variance efficient. Obviously, if such a model is both simpler and can explain differential secu-
rity prices, it will be considered a superior theory to the CAPM.

Prior to discussing the empirical tests of the APT, we provide a brief review of the basics of
the model. As noted, the theory assumes that the stochastic process generating asset returns can
be represented as a K factor model of the form:

>»9.1 R =ER)+ b0, +b0,+ . . .+byd,+¢ fori=1ton

where:

R; = the actual return on asset i during a specified time period,i=1,2,3,. . . n
E(R;) = the expected return for asset i if all the risk factors have zero changes

b; = the reaction in asset i’s returns to movements in a common risk factor j

&, = a set of common factors or indexes with a zero mean that influences the returns on all
assets

€; = a unique effect on asset i’s return (i.e., a random error term that, by assumption, is
completely diversifiable in large portfolios and has a mean of zero)

n = number of assets

Two terms require elaboration: §; and b;. As indicated, & terms are the multiple risk factors
expected to have an impact on the returns of all assets. Examples of these factors might include
inflation, growth in gross domestic product (GDP), major political upheavals, or changes in
interest rates. The APT contends that there are many such factors that affect returns, in contrast
to the CAPM, where the only relevant risk to measure is the covariance of the asset with the mar-
ket portfolio (i.e., the asset’s beta).

Given these common factors, the b; terms determine how each asset reacts to the jth particu-
lar common factor. To extend the earlier intuition, although all assets may be affected by growth
in GDP, the impact (i.e., reaction) to a factor will differ. For example, stocks of cyclical firms
will have larger b;; terms for the “growth in GDP” factor than will noncyclical firms, such as gro-
cery store chains. Likewise, you will hear discussions about interest-sensitive stocks. All stocks
are affected by changes in interest rates; however, some experience larger impacts. For example,
an interest-sensitive stock would have a b; interest of 2.0 or more, whereas a stock that is rela-
tively insensitive to interest rates would have a b; of 0.5. Other examples of common factors
include changes in unemployment rates, exchange rates, and yield curve shifts. It is important to
note, however, that when we apply the theory, the factors are not identified. That is, when we

3Stephen Ross, “The Arbitrage Theory of Capital Asset Pricing,” Journal of Economic Theory 13, no. 2 (December
1976): 341-360; and Stephen Ross, “Return, Risk, and Arbitrage,” in Risk and Return in Finance, edited by 1. Friend and
J. Bicksler (Cambridge: Ballinger, 1977), 189-218.
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CHAPTER 9 MUuLTIFACTOR MODELS OF RisK AND RETURN

COMPARING THE CAPITAL ASSET PRICING MODEL (CAPM) AND THE ARBITRAGE
PRICING THEORY (APT)

CAPM APT
Form of Equation Linear Linear
Number of Risk Factors 1 K1)
Factor Risk Premium [E(R,) — RFR] {A\}
Factor Risk Sensitivity B {b;}
“Zero-Beta” Return RFR Mo

discuss the empirical studies of the APT, the investigators will note that they found three, four,
or five factors that affect security returns, but they will give no indication of what these factors
represent.

Similar to the CAPM model, the APT assumes that the unique effects (g;) are independent and
will be diversified away in a large portfolio. Specifically, the APT requires that in equilibrium
the return on a zero-investment, zero-systematic-risk portfolio is zero when the unique effects
are diversified away. This assumption (and some theoretical manipulation using linear algebra)
implies that the expected return on any asset i (i.e., E(R;)), can be expressed as:

ER) =Ao+ Mbiyy + Mobi + . .

A+ My (APT)

where:

Ao = the expected return on an asset with zero systematic risk

A; = the risk premium related to the jth common risk factor

b; = the pricing relationship between the risk premium and the asset; that is, how responsive
asset i is to the jth common factor. (These are called factor betas or factor loadings.)

This equation represents the fundamental result of the APT. It is useful to compare the form of

the APT’s specification of the expected return-risk relationship with that of the CAPM. Recall

from Chapter 8 that the comparable result for the CAPM is:
E(R) = RFR + B[ER,) — RFR] (CAPM)

Exhibit 9.1 compares the relevant features of the two models. From this summary, it should
be clear that the ultimate difference between these two theories lies in the way systematic invest-
ment risk is defined: a single, market-wide risk factor for the CAPM versus a few (or several)
factors in the APT that capture the salient nuances of that market-wide risk. It is important to rec-
ognize, though, that both theories specify linear models based on the common belief that
investors are compensated for performing two functions: committing capital and bearing risk.
Finally, notice that the equation for the APT suggests a relationship that is analogous to the secu-
rity market line associated with the CAPM. However, instead of a line connecting risk and
expected return, the APT implies a security market plane with (K + 1) dimensions—K risk fac-
tors and one additional dimension for the security’s expected return. Exhibit 9.2 illustrates this
relationship for two risk factors (i.e., K = 2).

As noted earlier, the primary challenge in using the APT in security valuation involves the iden-
tification of the risk factors. The complexities of this issue are addressed later, so in order to illus-
trate how the model works we will assume that there are two common factors: one related to unex-
pected changes in the level of inflation and another related to unanticipated changes in the real
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THE RELATIONSHIP BETWEEN EXPECTED RETURN AND TWO COMMON RISK FACTORS
(}\.0 = 4%, 7\,] = 2%, }\42 = 3%)
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level of GDP. If we further assume that the risk premium related to GDP sensitivity is 0.03 and a
stock that is sensitive to GDP has a b; (where j represents the GDP factor) of 1.5, this means that
this factor would cause the stock’s expected return to increase by 4.5 percent (= 1.5 x 0.03).

To develop this notion further, consider the following example of two stocks and a two-
factor model. First, consider these risk factor definitions and sensitivities:

8, = unanticipated changes in the rate of inflation. The risk premium related to this factor is
2 percent for every 1 percent change in the rate (A, = 0.02)

O, = unexpected changes in the growth rate of real GDP. The average risk premium related to
this factor is 3 percent for every 1 percent change in the rate of growth (A, = 0.03)

Ao = the rate of return on a zero-systematic risk asset (i.e., zero beta) is 4 percent (A, = 0.04)

Assume also that there are two assets (x and y) that have the following response coefficients to
these common risk factors:

b,; = the response of asset x to changes in the inflation factor is 0.50 (b,; = 0.50)
by, = the response of asset x to changes in the GDP factor is 1.50 (b,, = 1.50)
by, = the response of asset y to changes in the inflation factor is 2.00 (b,; = 2.00)
by, = the response of asset y to changes in the GDP factor is 1.75 (b,, = 1.75)

These factor sensitivities can be interpreted in much the same way as beta in the CAPM; that is,
the higher the level of b, the greater the sensitivity of asset i to changes in the jth risk factor.
Thus, the response coefficients listed indicate that if these are the major factors influencing asset
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returns, asset y is a higher risk asset than asset x, and, therefore, its expected return should be
greater. The overall expected return equation will be:

E(R) = Lo+ by + Mobyp
=0.04 + (0.02)b;, + (0.03)b;,

Therefore, for assets x and y:

E(Ry) = 0.04 + (0.02)(0.50) + (0.03)(1.50)
=0.0950 = 9.50%

and

E(R,) = 0.04 + (0.02)(2.00) + (0.03)(1.75)
=0.1325=13.25%

The positions of the factor loadings and expected returns for these two assets are illustrated in
Exhibit 9.2. If the prices of the two assets do not reflect these expected returns, we would expect
investors to enter into arbitrage arrangements whereby they would sell overpriced assets short
and use the proceeds to purchase the underpriced assets until the relevant prices were corrected.
Given these linear relationships, it should be possible to find an asset or a combination of assets
with equal risk to the mispriced asset, yet providing a higher expected return. A detailed exam-
ple of how the APT can be used in the security valuation process follows.

Suppose that three stocks (A, B, and C) and two common systematic risk factors (1 and 2) have
the following relationship (for simplicity, it is assumed that the zero-beta return (A,) equals zero):

E(R,) = (0.80) A, + (0.90) A,
E(Rg) = (-0.20) A, + (1.30) A,
E(Rc) = (1.80) A, + (0.50) A,

If A, = 4% and A, = 5%, then the returns expected by the market over the next year can be
expressed:

E(R,) = (0.80) (4%) + (0.90) (5%) =1.7%
E(Rp) = (-0.20) (4%) + (1.30) (5%) =5.7%
E(Rc) = (1.80) (4%) + (0.50) (5%) = 9.7%

which, assuming that all three stocks are currently priced at $35 and will not pay a dividend over
the next year, implies the following expected prices a year from now:

E(P,) = $35 (1.077) = $37.70
E(Pg) = $35 (1.057) = $37.00
E(P¢) = $35 (1.097) = $38.40

Now, suppose you “know” that in one year the actual prices of stocks A, B, and C will be $37.20,
$37.80, and $38.50. How can you best take advantage of what you consider to be a market
mispricing?
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The first thing to note is that, according to your forecasts of future prices, Stock A will not
achieve a price level in one year consistent with investor return expectations. Accordingly, you
conclude that at a current price of $35 a share, Stock A is overvalued. Similarly, Stock B is
undervalued and Stock C is (slightly) undervalued. Consequently, any investment strategy
designed to take advantage of these discrepancies will, at the very least, need to consider pur-
chasing Stocks B and C while short selling Stock A.

The idea of riskless arbitrage is to assemble a portfolio that: (1) requires no net wealth
invested initially and (2) will bear no systematic or unsystematic risk but (3) still earns a profit.
Letting w; represent the percentage investment in security /, the conditions that must be satisfied
can be written formally as follows:

1. X, w; = 0 [i.e., no net wealth invested]

2. w; b; = 0 for all K factors [i.e., no systematic risk]
and w; is “small” for all i [i.e., unsystematic risk is fully diversified]

3. Y w; R; >0 [i.e., the actual portfolio return is positive]

In this example, since Stock A is the only one that is overvalued, assume that it is the only one
that actually is short sold. The proceeds from the short sale of Stock A can then be used to pur-
chase the two undervalued securities, Stocks B and C. To illustrate this process, consider the fol-
lowing investment proportions:

Wa = -1.0
W = +0.5
we =405

These investment weights imply the creation of a portfolio that is short two shares of Stock A for
each one share of Stock B and one share of Stock C held long. Notice that this portfolio meets
the net investment and risk mandates of an arbitrage-based trade:

Net Initial Investment:

Short 2 shares of A: +70
Purchase 1 share of B: -35
Purchase 1 share of C: =35

Net investment: _O

Net Exposure to Risk Factors:

Factor 1 Factor 2
Weighted exposure from Stock A: (-1.0)(0.8) (-1.0)(0.9)
Weighted exposure from Stock B: (0.5)(-0.2) (0.5)(1.3)
Weighted exposure from Stock C: (0.5)(1.8) (0.5)(0.5)
Net risk exposure: 0 0

Assuming prices in one year actually rise to the levels that you initially “knew” they would, your
net profit from covering the short position and liquidating the two long holdings will be:

Net Profit:

[2(35) - 2(37.20)] + [37.80 — 35] + [38.50 — 35] = $1.90
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Thus, from a portfolio in which you invested no net wealth and assumed no net risk, you have
realized a positive profit. This is the essence of arbitrage investing and is an example of the
“long-short” trading strategies often employed by hedge funds.

Finally, if everyone else in the market today begins to believe the way you do about the future
price levels of A, B, and C—but do not revise their forecasts about the expected factor returns or
factor betas for the individual stocks—then the current prices for the three stocks will be adjusted
by the resulting volume of arbitrage trading to:

P, =($37.20) + (1.077) = $34.54
Py = ($37.80) + (1.057) = $35.76
Pc=($38.50) + (1.097) = $35.10

Thus, the price of Stock A will be bid down while the prices of Stocks B and C will be bid up
until arbitrage trading in the current market is no longer profitable.

Although the APT is considerably newer than the CAPM, it has undergone numerous empirical
studies. Before we begin discussing the empirical tests, remember the crucial earlier caveat that
when applying the theory, we do not know what the factors generated by the formal model actu-
ally represent. This becomes a major point in some discussions of test results.

Roll-Ross Study Roll and Ross produced one of the first large-scale empirical tests of the
APT.* Their methodology followed a two-step procedure:

1. Estimate the expected returns and the factor coefficients from time-series data on individ-
ual asset returns.

2. Use these estimates to test the basic cross-sectional pricing conclusion implied by the
APT. Specifically, are the expected returns for these assets consistent with the common
factors derived in Step 1?

In particular, the authors tested the following pricing relationship:

H,. There exist nonzero constants (Ag, A;, . . . A;) such that for any asset i:
[E(R,) - }\10] = A‘lbil + }\'ZbiZ +. ..+ lkbik

The specific b; coefficients were estimated using the statistical technique of factor analysis. The
authors pointed out that the estimation procedure was generally appropriate for the model
involved, but there is very little known about the small sample properties of the results. There-
fore, they emphasized the tentative nature of the conclusions.

Their database consisted of daily returns for the period from 1962 through 1972. Stocks were
put into 42 portfolios of 30 stocks each (1,260 stocks) by alphabetical order. The initial estima-
tion of the factor model indicated that the maximum reasonable number of factors was five. The
factors derived were applied to all 42 portfolios, with the understanding that the importance of
the various factors might differ among portfolios (e.g., the first factor in Portfolio A might not
be first in Portfolio B). Assuming a risk-free rate of 6 percent (A, = 0.06), the subsequent analy-
sis revealed the existence of at least three meaningful factors but probably not more than four.
However, when they allowed the model to estimate the risk-free rate (A,), only two factors were
consistently significant.

“Richard Roll and Stephen A. Ross, “An Empirical Investigation of the Arbitrage Pricing Theory,” Journal of Finance 35,
no. 5 (December 1980): 1073-1103.
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A subsequent test related returns to a security’s own standard deviation, which should not
affect expected return if the APT is valid because a security’s unsystematic component would be
eliminated by diversification, and the nondiversifiable components should be explained by the
factor sensitivities (or “loadings”). The test analyzed returns against the five factors plus the
security’s own standard deviation. The primary results showed that the security’s own standard
deviation was statistically significant, which provided evidence against the APT. Subsequently,
they adjusted the results for skewness and found that the security’s own standard deviation was
insignificant, which supports the APT.

Finally, Roll and Ross tested whether the three or four factors that affect Group A were the
same as the factors that affect Group B. The analysis involved testing for cross-sectional consis-
tency by examining whether the A, terms for the 42 groups are similar. The results yielded no
evidence that the intercept terms were different, although the test was admittedly weak. The
authors concluded that the evidence generally supported the APT but acknowledged that their
tests were not conclusive.

Extensions of the Roll-Ross Tests Cho, Elton, and Gruber tested the APT by examining
the number of factors in the return-generating process that were priced.’ Because the APT model
contends that more factors affect stock returns than are implied by the CAPM, they examined
different sets of data to determine what happened to the number of factors priced in the model
compared to prior studies that found between three and five significant factors. They simulated
returns using the zero-beta CAPM with betas derived from Wilshire’s fundamental beta esti-
mates and with betas derived from historical data. They found that five factors were required
using the Roll-Ross procedures, six factors were present when using historical beta, and the fun-
damental betas indicated a need for three factors. The authors concluded that even when returns
were generated by a two-factor model, two or three factors are required to explain the returns.
These results support the APT model because it allows for the consideration of these additional
factors, which is not possible with the classical CAPM.

Dhrymes, Friend, and Gultekin reexamined the techniques used in prior studies and con-
tended that these techniques have several major limitations.® Although the division of the total
sample of stocks into numerous portfolios of 30 stocks was necessary because of computer lim-
itations, this practical constraint produced results that differed from large-sample results, espe-
cially for the total sample of over 1,000 stocks. Specifically, they found ro relationship between
the factor loadings for groups of 30 stocks and for a group of 240 stocks. Also, they could not
identify the actual number of factors that characterize the return-generating process. When they
applied the model to portfolios of different sizes, the number of factors changed. For example,
for 15 securities, it is a two-factor model; for 30 securities, a three-factor model; for 45, a four-
factor model; for 60, a six-factor model; and for 90, a nine-factor model.

Roll and Ross acknowledged that the number of risk factors differ with 30 stocks versus 240
but contended that the important consideration is whether the resulting estimates are consistent
because it is not feasible to consider all of the stocks together.” When they tested for consistency,
the APT was generally supported. They point out that the number of factors is a secondary issue
compared to how well the model explains expected security returns compared to alternative

D. Chinhyung Cho, Edwin J. Elton, and Martin J. Gruber, “On the Robustness of the Roll and Ross Arbitrage Pricing
Theory,” Journal of Financial and Quantitative Analysis 19, no. 1 (March 1984): 1-10.

®Phoebus J. Dhrymes, Irwin Friend, and N. Bulent Gultekin, “A Critical Re-Examination of the Empirical Evidence on
the Arbitrage Pricing Theory,” Journal of Finance 39, no. 2 (June 1984): 323-346.

Richard Roll and Stephen A. Ross, “A Critical Re-Examination of the Empirical Evidence on the Arbitrage Pricing The-
ory,” Journal of Finance 39, no. 2 (June 1984): 347-350.
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models. Also, one would expect the number of factors to increase with the sample size because
more potential relationships would arise (e.g., you would introduce industry effects). The rele-
vant question is: How many of these factors are significant in a diversified portfolio?

Dhrymes, Friend, Gultekin, and Gultekin repeated the prior tests for larger groups of securi-
ties.® When they increased the number of securities in each group (30, 60, and 90 securities),
both the number of factors that entered the model and the number of statistically significant (i.e.,
“priced”) factors increased, although most factors are not priced. These results confirmed their
results. In addition, they found that the unique or total standard deviation for a period was as
good at predicting subsequent returns as the factor loadings. Also, the number of time-series
observations affected the number of factors discovered, and the group size of securities affected
the model’s intercept. These findings are not favorable to the empirical relevance of APT because
they indicate extreme instability in the relationships and suggest that the risk-free rate implied
by the model depends on group size and the number of observations.

Finally, Connor and Korajczyk argued that most tests for the number of priced risk factors are
valid only for strict factor models in which diversifiable returns are uncorrelated across the set
of stocks in the sample.” They developed a test that identifies the number of factors in a less-
restrictive model that does allow the unsystematic components of risk to be correlated across
assets. Using this framework, they showed that between one and six priced factors exist in their
sample of stock returns for NYSE- and ASE-listed stocks.

The APT and Stock Market Anomalies An alternative set of tests of the APT considers
how well the theory explains pricing anomalies that are not explained by a competing model
(i.e., the CAPM). Two anomalies considered are the small-firm effect and the January effect.

APT Tests of the Small-Firm Effect Reinganum addressed the APT’s ability to account for
the differences in average returns between small firms and large firms.'° He contended that this
anomaly, which could not be explained by the CAPM, should be explained by the APT if the lat-
ter was to be considered a superior theory. Reinganum’s test is conducted in two stages:

1. During Year Y-1, factor loadings are estimated for all securities, and securities with similar
factor loadings are put into common control portfolios. (The author tests models with
three, four, and five factors.) During Year Y, excess security returns are derived for each
control portfolio from the daily returns of the individual stocks in the portfolio. Assuming
that all stocks within a control portfolio have equal risk according to the APT, they should
have similar average returns and the average excess returns should be zero.

2. All the stocks were ranked on the basis of their market value at the end of Year Y-1, and
the excess returns of the firms in the bottom 10 percent of the size distribution were com-
bined (equal weights) to form the average excess returns for Portfolio MV 1. Similarly,
nine other portfolios were formed, with MV 10 containing excess returns for the largest
firms. These size portfolios were rebalanced annually.

According to the APT, the 10 size-based portfolios should possess identical average excess
returns, which should be insignificantly different from zero. If the 10 portfolios do not have iden-
tical average excess returns, this evidence would be inconsistent with the APT.

8Phoebus J. Dhrymes, Irwin Friend, Mustofa N. Gultekin, and N. Bulent Gultekin, “New Tests of the APT and Their
Implications,” Journal of Finance 40, no. 3 (July 1985): 659-674.

°Gregory Connor and Robert A. Korajczyk, “A Test for the Number of Factors in an Approximate Factor Model,” Jour-
nal of Finance 48, no. 4 (September 1993): 1263-1291.

"Mark R. Reinganum, “The Arbitrage Pricing Theory: Some Empirical Results,” Journal of Finance 36, no. 2 (May
1981): 313-321.
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The test results were clearly inconsistent with the APT. Specifically, the average excess
returns of the 10 portfolios were not equal to zero for either a three-, four-, or five-factor model.
The small-firm portfolio, MV1, experienced a positive and statistically significant average
excess return, whereas Portfolio MV10 had a statistically significant negative average excess
return. The mean difference in excess returns between the small and large firms was about
25 percent a year. Also, the mean excess returns of MV 1 through MV 10 were perfectly inversely
ordered with firm size.

Reinganum also tested for significant differences between individual portfolio returns and the
difference between the high and low portfolio each year. Both tests confirmed that the low-
market-value portfolios outperformed the high-market-value portfolios regardless of whether
excess returns were derived from the three-, four-, or five-factor model. The author concluded
that these results did not support the APT, but he acknowledged that the analysis involved a joint
test of several hypotheses implicit in the theory and that it was impossible to pinpoint the error.

In contrast to Reinganum’s work, Chen compared the APT model to the CAPM and provided
contrary evidence related to the small-firm effect.!! Prior to discussing the tests, the author con-
tended that problems caused by the need for a limited sample and the existence of multiple fac-
tors were related to the festing of the theory and should not reflect on the theory itself. The analy-
sis employed 180 stocks and 5 factors. The cross-sectional results indicated that the first factor
was highly correlated with the CAPM beta. Chen’s test of the two models for performance mea-
surement was based on the contention that if the CAPM does not capture all the information
related to returns, this remaining information will be in the residual series. In turn, if the APT
can provide factors to explain these residual returns, it will be superior. He concluded that the
CAPM was misspecified and that the missing price information was picked up by the APT.

The final tests Chen produced examined whether some major variables have explanatory
power after the factor loadings from the APT model. If so, it would cause one to reject the APT.
The two variables considered based on prior CAPM studies were a stock’s own variance and firm
size. The results supported the APT because neither a stock’s own variance nor a firm’s size had
explanatory power after adjusting for risk based on factor loadings. Again, these results are in
contrast to the earlier results by Reinganum.

APT Tests of the January Effect Given the so-called January effect, where returns in Janu-
ary are significantly larger than in any other month, Gultekin and Gultekin tested the ability of the
APT model to adjust for this anomaly.'? The APT model was estimated separately for each month,
and risk premia were always significant in January but rarely priced in other months. It was con-
cluded that the APT model, like the CAPM, can explain the risk-return relation only in January,
which indicates that the APT model does not explain this anomaly any better than the CAPM.

Burmeister and McElroy estimated a linear factor model (LFM), the APT, and a CAPM."
They found a significant January effect that was not captured by any of the models. When they
moved beyond the January effect, however, they rejected the CAPM in favor of the APT. More
recently, Kramer shows that an empirical form of the APT accounts for the January seasonal
effect in average stock returns while the CAPM cannot.'

"Nai-fu Chen, “Some Empirical Tests of the Theory of Arbitrage Pricing,” Journal of Finance 38, no. 5 (December
1983): 1393-1414.

?Mustofa N. Gultekin and N. Bulent Gultekin, “Stock Return Anomalies and the Tests of APT,” Journal of Finance 42,
no. 5 (December 1987): 1213-1224.

BEdwin Burmeister and Marjorie B. McElroy, “Joint Estimation of Factor Sensitivities and Risk Premia for the Arbi-
trage Pricing Theory,” Journal of Finance 43, no. 3 (July 1988): 721-733.

“Charles Kramer, “Macroeconomic Seasonality and the January Effect,” Journal of Finance 49, no. 5 (December 1994):
1883-1891.
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Is the APT Even Testable? Similar to Roll’s critique of the CAPM, Shanken challenged
whether it is possible for the APT to be empirically verified at all.'> Rather than question spe-
cific tests or methods, Shanken questioned whether the APT is more susceptible to testing than
the CAPM based on the usual empirical test that determines whether asset returns conform to a
K factor model. One problem is that if stock returns are not explained by such a model, it is not
considered a rejection of the model; however, if the factors do explain returns, it is considered
support. Also, it is contended that APT has no advantage because the factors need not be observ-
able, which means that equivalent sets of securities may conform to different factor structures.
Therefore, the empirical formulation of the APT may yield different implications regarding the
expected returns for a given set of securities. Unfortunately, this implies that the theory cannot
explain differential returns between securities because it cannot identify the relevant factor struc-
ture that explains the differential returns. This need to identify the relevant factor structure that
affects asset returns is similar to the CAPM benchmark problem. In summary, each of the mod-
els has a problem with testing. Specifically, before you can test the CAPM, you must identify
and use the true market portfolio; whereas, before you can test the APT, you must identify the
relevant factor structure that affects security returns.

Dybvig and Ross replied by suggesting that the APT is testable as an equality rather than the
“empirical APT” proposed by Shanken.!® Shanken responded that what has developed is a set of
equilibrium APT pricing models that are testable but that arbitrage-based models are not testable
as originally specified.!”

Alternative Techniques for Testing the APT In addition to the test procedures just
described, several other articles have proposed alternative statistical techniques for testing the
APT model. Jobson proposes that the APT be tested using a multivariate linear regression
model.'®* Brown and Weinstein propose an approach to estimating and testing asset pricing mod-
els using a bilinear paradigm.'® Geweke and Zhou produce an exact Bayesian framework for test-
ing the APT and conclude that there is little reduction in pricing error from including additional
factors beyond the first one.?® A number of subsequent papers have proposed new methodologies
for testing the APT.”!

Jay Shanken, “The Arbitrage Pricing Theory: Is It Testable?” Journal of Finance 37, no. 5 (December 1982:
1129-1140.
!%Philip H. Dybvig and Stephen A. Ross, “Yes, The APT Is Testable,” Journal of Finance 40, no. 4 (September 1985):
1173-1188.

"Jay Shanken, “Multi-Beta CAPM or Equilibrium APT?: A Reply,” Journal of Finance 40, no. 4 (September 1985):
1189-1196.

18], D. Jobson, “A Multivariate Linear Regression Test for the Arbitrage Pricing Theory,” Journal of Finance 37, no. 4
(September 1982): 1037-1042.

1Stephen J. Brown and Mark I. Weinstein, “A New Approach to Testing Asset Pricing Models: The Bilinear Paradigm,”
Journal of Finance 38, no. 3 (June 1983): 711-743.

2John Geweke and Guofu Zhou, “Measuring the Price of the Arbitrage Pricing Theory,” Review of Financial Studies 9,
no. 2 (Summer 1996): 557-587.

2! Among the papers are Chinhyang Cho, “On Testing the Arbitrage Pricing Theory: Inter-Battery Factor Analysis,” Jour-
nal of Finance 39, no. 5 (December 1984): 1485-1502; Robert McCulloch and Peter Rossi, “Posterior, Predictive, and
Utility-Based Approaches to Testing the Arbitrage Pricing Theory,” Journal of Financial Economics 28, no. 1 and 2
(November-December 1990): 7-38; and Ravi Shakla and Charles Trzcinka, “Sequential Tests of the Arbitrage Pricing
Theory: A Comparison of Principle Components and Maximum Likelihood Factors,” Journal of Finance 45, no. 5
(December 1990): 1542-1564.
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When it comes to putting theory into practice, one advantage of the CAPM framework is that the
identity of the single risk factor (i.e., the excess return to the market portfolio) is well specified.
Thus, as noted earlier, the empirical challenge in implementing the CAPM successfully is to
accurately estimate the market portfolio, a process that first requires identifying the relevant
investment universe. As we saw in the last chapter, however, this is not a trivial problem as an
improperly chosen proxy for the market portfolio (e.g., using the S&P 500 index to represent the
market when evaluating a fixed-income portfolio) can lead to erroneous judgments. However, we
also saw that once the returns to an acceptable surrogate for the market portfolio are identified
(i.e., R,), the process for estimating the parameters of the CAPM is straightforward and can be
accomplished by either of the following regression equations:

1. A security or portfolio’s characteristic line can be estimated via regression techniques
using the single-index market model:

Ry=a;+ bR, +e

2. Alternatively, this equation can also be estimated in excess return form by netting the risk-
free rate from the period 7 returns to security i and the market portfolio:

(Ri— RFR/) =o;t+ b[(le - RFR/) + ey

In contrast to the CAPM, we have seen that the primary practical problem associated with
implementing the APT is that neither the identity nor the exact number of the underlying risk
factors are developed by theory and therefore must be specified in an ad hoc manner. Said dif-
ferently, before the APT can be used to value securities or measure investment performance, the
investor must fill in a considerable amount of missing information about the fundamental rela-
tionship between risk and expected return.

As discussed earlier, the first attempts to implement a usable form of the APT relied on mul-
tivariate statistical techniques, wherein many periods of realized returns for a large number of
securities are analyzed simultaneously in order to detect recognizable patterns of behavior.?? A
consistent finding of these studies is that there appear to be as many as three or four “priced”
(i.e., statistically significant) factors, although researchers were not able to establish that the
same set of factors was generated by different subsets of their sample. Indeed, we also saw that
other researchers noted that the inability to identify the risk factors is a major limitation to the
usefulness of the APT.*

A different approach to developing an empirical model that captures the essence of the APT
relies on the direct specification of the form of the relationship to be estimated. That is, in a mul-
tifactor model, the investor chooses the exact number and identity of risk factors in the follow-
ing equation:

»9.2 R,=a;+ [byF\,,+ by Fyy+ . . . +bix Fx] + ¢,

2See, for instance, Richard Roll and Stephen A. Ross, “An Empirical Investigation of the Arbitrage Pricing Theory,”
Journal of Finance 35, no. 5 (December 1980): 1073—1103; and Nai-fu Chen, “Some Empirical Tests of the Arbitrage
Pricing Theory,” Journal of Finance 38, no. 5 (December 1983): 1393-1414.

ZSee Jay Shanken, “The Arbitrage Pricing Theory: Is It Testable,” Journal of Finance 37, no. 5 (December 1982):
1129-1140.
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Multifactor Models
in Practice

where Fj, is the period ¢ return to the jth designated risk factor and R;, can be measured as either
a nominal or excess return to security i. The advantage of this approach, of course, is that the
investor knows precisely how many and what things need to be estimated to fit the regression
equation. On the other hand, the major disadvantage of a multifactor model is that it is developed
with little theoretical guidance as to the true nature of the risk-return relationship. In this sense,
developing a useful factor model is as much an art form as it is a theoretical exercise.

A wide variety of empirical factor specifications have been employed in practice. A hallmark of
each alternative model that has been developed is that it attempts to identify a set of economic
influences that is simultaneously broad enough to capture the major nuances of investment risk
but small enough to provide a workable solution to the analyst or investor. Two general
approaches have been employed in this factor identification process. First, risk factors can be
macroeconomic in nature; that is, they can attempt to capture variations in the underlying reasons
an asset’s cash flows and investment returns might change over time (e.g., changes in inflation or
real GDP growth in the example discussed earlier). On the other hand, risk factors can also be
identified at a microeconomic level by focusing on relevant characteristics of the securities them-
selves, such as the size of the firm in question or some of its financial ratios. A few examples rep-
resentative of both of these approaches to the problem are discussed in the following sections.

Macroeconomic-Based Risk Factor Models One particularly influential model was
developed by Chen, Roll, and Ross, who hypothesized that security returns are governed by a set
of broad economic influences in the following fashion:*

»9.3 R,=a;+ [byR,; + by MP,+ b;; DEI, + b,y Ul, + b;s UPR, + bcUTS|] + e,

where:

R,, = the return on a value-weighted index of NYSE-listed stocks
MP = the monthly growth rate in U.S. industrial production
DEI = the change in inflation, measured by the U.S. consumer price index
UI = the difference between actual and expected levels of inflation
UPR = the unanticipated change in the bond credit spread (Baa yield - RFR)
UTS = the unanticipated term structure shift (long-term less short-term RFR)

In estimating this model, the authors used a series of monthly returns for a large collection of
securities from the Center for Research in Security Prices (CRSP) database over the period
1958-1984. Exhibit 9.3 shows the factor sensitivities (along with the associated z-statistics in
parentheses) that they established. Notice two things about these findings. First, the economic
significance of the designated risk factors changed dramatically over time. For instance, the
inflation factors (DEI and UI) appear to only be relevant during the 1968—1977 period. Second,
the parameter on the stock market proxy is never significant, suggesting that it contributes little
to the explanation beyond the information contained in the other macroeconomic risk factors.
Burmeister, Roll, and Ross analyzed the predictive ability of a model based on a different set
of macroeconomic factors.? Specifically, they define the following five risk exposures: (1) con-

2Nai-fu Chen, Richard Roll, and Stephen A. Ross, “Economic Forces and the Stock Market,” Journal of Business 59,
no. 3 (April 1986): 383-404.

BEdwin Burmeister, Richard Roll, and Stephen A. Ross, “A Practitioner’s Guide to Arbitrage Pricing Theory,” in John
Peavy, ed., A Practitioner’s Guide to Factor Models (Charlottesville, Va.: Research Foundation of the Institute of Char-
tered Financial Analysts, 1994.
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ESTIMATING A MULTIFACTOR MODEL WITH MACROECONOMIC RISK FACTORS

PeriOD CONSTANT R, MP DEI ul UPR uTsS
1958-84 10.71 -2.40 11.76 -0.12 -0.80 8.27 -5.91
(2.76) (-0.63) (3.05) (-1.60) (-2.38) (2.97) (-1.88)
1958-67 9.53 1.36 12.39 0.01 -0.21 5.20 -0.09
(1.98) (0.28) (1.79) (0.06) (-0.42) (1.82) (-0.04)
1968-77 8.58 -5.27 13.47 -0.26 -1.42 12.90 -11.71
(1.17) (-0.72) (2.04) (-3.24) (-3.11) (2.96) (-2.30)
1978-84 15.45 -3.68 8.40 -0.12 -0.74 6.06 -5.93
(1.87) (-0.49) (1.43) (-0.46) (-0.87) (0.78) (-0.64)

Source: Nai-fu Chen, Richard Roll, and Stephen A. Ross, “Economic Forces and the Stock Market,” Journal of
Business 59, no. 3 (April 1986).

fidence risk, based on unanticipated changes in the willingness of investors to take on investment
risk; (2) time horizon risk, which is the unanticipated changes in investors’ desired time to
receive payouts; (3) inflation risk, based on a combination of the unexpected components of
short-term and long-term inflation rates; (4) business cycle risk, which represents unanticipated
changes in the level of overall business activity; and (5) market-timing risk, defined as the part
of the Standard & Poor’s 500 total return that is not explained by the other four macroeconomic
factors. Using monthly data through the first quarter of 1992, the authors estimated risk premia
(i.e. the market “price” of risk) for these factors:

Risk Factor Risk PREMIUM
Confidence 2.59%
Time horizon —0.66
Inflation -4.32
Business cycle 1.49
Market timing 3.61

They also compared the factor sensitivities for several different individual stocks and stock port-
folios. Panel A and Panel B of Exhibit 9.4 show these factor beta estimates for a particular stock
(Reebok International Ltd.) versus the S&P 500 index and for a portfolio of small-cap firms ver-
sus a portfolio of large-cap firms. Also included in these graphs is the security’s or portfolio’s
exposure to the BIRR composite risk index, which is designed to indicate which position has the
most overall systematic risk. These comparisons highlight how a multifactor model can help
investors distinguish the nature of the risk they are assuming when they hold with a particular
position. For instance, notice that Reebok has greater exposures to all sources of risk than the
S&P 500, with the incremental difference in the business cycle exposure being particularly dra-
matic. Additionally, smaller firms are more exposed to business cycle and confidence risk than
larger firms but less exposed to horizon risk.

Microeconomic-Based Risk Factor Models In contrast to macroeconomic-based
explanations of the connection between risk and expected return, it is also possible to specify
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EXHIBIT 9.4 MACROECONOMIC RISK EXPOSURE PROFILES

A. Reebok International LTD. versus S&P 500 Index
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Copyright 1994, The Research Foundation of the Institute of Chartered Financial Analysts. Reproduced and republished
from A Practitioner’s Guide to Arbitrage Pricing Theory with permission from The Research Foundation of the
Association for Investment Management and Research. All Rights Reserved.
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ESTIMATING A MULTIFACTOR MODEL WITH CHARACTERISTIC-BASED RISK FACTORS

PorTtroLio CONSTANT MARKET SMB HML R?
(1) SINGLE-INDEX MODEL
Lowest P-E 0.46 0.94 — — 0.78
(3.69) (34.73)
Highest P-E -0.20 1.10 — — 0.91
(=2.35) (57.42)
(2) MULTIFACTOR MODEL
Lowest P-E 0.08 1.03 0.24 0.67 0.91
(1.01) (51.56) (8.34) (19.62)
Highest P-E 0.04 0.99 -0.01 -0.50 0.96
(0.70) (66.78) (-0.55) (-19.73)

Reprinted from Eugene F. Fama and Kenneth R. French, “Common Risk Factors in the Returns on Stocks and Bonds,” Journal of Financial Economics 33,
no. 1 (January 1993), with permission from Elsevier Science.

risk in microeconomic terms using certain characteristics of the underlying sample of securities.
Typical of this characteristic-based approach to forming a multifactor model is the work of
Fama and French, who use the following functional form:?

»9.4 (Ri— RFR)) = o; + b;; (R,;, — RFR,) + b,SMB, + bsHML, + ¢;

where, in addition to the excess return on a stock market portfolio, two other risk factors are
defined:

SMB (i.e., small minus big) is the return to a portfolio of small capitalization stocks less the
return to a portfolio of large capitalization stocks

HML (i.e., high minus low) is the return to a portfolio of stocks with high ratios of book-to-
market values less the return to a portfolio of low book-to-market value stocks

In this specification, SMB is designed to capture elements of risk associated with firm size while
HML is intended to distinguish risk differentials associated with “growth” (i.e., low book-to-
market ratio) and “value” (i.e., high book-to-market) firms. As we saw earlier, these are two
dimensions of a security—or portfolio of securities—that have consistently been shown to mat-
ter when evaluating investment performance. Also, notice that without the SMB and HML fac-
tors this model simply reduces to the excess returns form of the single-index market model.

As part of their analysis of the role that SMB and HML play in the return-generating process,
Fama and French examined the behavior of a broad sample of stocks grouped into quintile port-
folios by their price-earnings (P-E) ratios on a yearly basis over the period from July 1963 to
December 1991. The results for both the single-index and multifactor versions of the model for
the two extreme quintiles are shown in Exhibit 9.5 (#-statistics for the estimated coefficients are
listed parenthetically). There are several important things to note about these findings. First,
while the estimated beta from the single-factor model indicates that there are substantial differ-
ences between low and high P-E stocks (i.e., 0.94 versus 1.10), this gap is dramatically reduced

*FEugene F. Fama and Kenneth R. French, “Common Risk Factors in the Returns on Stocks and Bonds,” Journal of
Financial Economics 33, no. 1 (January 1993): 3-56.
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in the multifactor specification (i.e., 1.03 versus 0.99). This suggests that the market portfolio in
a one-factor model serves as a proxy for some, but not all, of the additional risk dimensions pro-
vided by SMB and HML. Second, it is apparent that low P-E stocks tend to be positively corre-
lated with the small-firm premium, but the reverse is not reliably true for high P-E stocks.
Finally, low P-E stocks also tend to have high book-to-market ratios while high P-E stocks tend
to have low book-to-market ratios (i.e., estimated HML parameters of 0.67 and —0.50, respec-
tively). Not surprisingly, relative levels of P-E and book-to-market ratios are both commonly
employed in practice to classify growth and value stocks.

Extensions of Characteristic-Based Risk Factor Models There have been other
interesting characteristic-based approaches to estimating a multifactor model of risk and return.
Three of those approaches are described here. First, Carhart directly extends the Fama-French
three-factor model by including a fourth common risk factor that accounts for the tendency for
firms with positive (negative) past returns to produce positive (negative) future returns.”’ He calls
this additional risk dimension a momentum factor and estimates it by taking the average return
to a set of stocks with the best performance over the prior year minus the average return to stocks
with the worst returns. In this fashion, Carhart defines the momentum factor—which he labels
PR1YR—in a fashion similar to SMB and HML. Formally, the model he proposes is:

»9.5 (R, — RFR) = 0 + by(R,y — RFR,) + boSMB, + bysHML, + byPR1YR, + ¢;

He demonstrates that the typical factor sensitivity (i.e., factor beta) for the momentum variable
is positive and its inclusion into the Fama-French model increases explanatory power by as much
as 15 percent.

A second type of security characteristic-based method for defining systematic risk exposures
involves the use of index portfolios (e.g., S&P 500, Wilshire 5000) as common factors. The intu-
ition behind this approach is that, if the indexes themselves are designed to emphasize certain
investment characteristics, they can act as proxies for the underlying exposure that determines
returns to that characteristic. Examples of this include the Russell 1000 Growth index, which
emphasizes large-cap stocks with low book-to-market ratios, or the EAFE (Europe, Australia,
and the Far East) index that selects a variety of companies that are domiciled outside the United
States. Typical of these index-based factor models is the work of Elton, Gruber, and Blake, who
rely on four indexes: the S&P 500, the Lehman Brothers aggregate bond index, the Prudential
Bache index of the difference between large- and small-cap stocks, and the Prudential Bache
index of the difference between value and growth stocks.” Ferson and Schadt have developed an
interesting variation on this approach, which, in addition to using stock and bond indexes as risk
factors, also includes other “public information” variables, such as the shape of the yield curve
and dividend payouts.”

BARRA, a leading risk forecasting and investment consulting firm, provides a final example of the
microeconomic approach to building a multifactor model. In its most expansive form, the BARRA
model for analyzing U.S. equities includes as risk factors 13 characteristic-based variables and
more than 50 industry indexes.*® Exhibit 9.6 provides a brief description of the 13 characteristic-

Y"Mark M. Carhart, “On Persistence in Mutual Fund Performance,” Journal of Finance 52, no. 1 (March 1997): 57-82.
Edwin J. Elton, Martin J. Gruber, and Christopher R. Blake, “The Persistence of Risk-Adjusted Mutual Fund Perfor-
mance,” Journal of Business 69, no. 2 (April 1996): 133-157.

PWayne R. Ferson and Rudi W. Schadt, “Measuring Fund Strategy and Performance in Changing Economic Conditions,”
Journal of Finance 51, no. 2 (June 1996): 425-462.

%A more complete description of the BARRA approach to analyzing investment risk can be found in Richard Grinold
and Ronald N. Kahn, “Multiple-Factor Models for Portfolio Risk,” in John Peavy, ed., A Practitioner’s Guide to Factor
Models (Charlottesville, Va.: Research Foundation of the Institute of Chartered Financial Analysts, 1994.
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EXHIBIT 9.6 DESCRIPTION OF BARRA CHARACTERISTIC-BASED RISK FACTORS

Volatility (VOL) Captures both long-term and short-term dimensions of relative return
variability

* Momentum (MOM) Differentiates between stocks with positive and negative excess returns in
the recent past

Size (SIZ) Based on a firm’s relative market capitalization

¢ Size Nonlinearity (SNL) Captures deviations from linearity in the relationship between returns
and firm size

* Trading Activity (TRA) Measures the relative trading in a stock, based on the premise that

more actively traded stocks are more likely to be those with greater interest from institutional

investors

Growth (GRO) Uses historical growth and profitability measures to predict future earnings
growth

* Earnings Yield (EYL) Combines current and historical earnings-to-price ratios with analyst
forecasts under the assumption that stocks with similar earnings yields produce similar returns

Value (VAL) Based on relative book-to-market ratios

* Earnings Variability (EVR) Measures the variability in earnings and cash flows using both
historical values and analyst forecasts

Leverage (LEV) Measures the relative financial leverage of a company

Currency Sensitivity (CUR) Based on the relative sensitivity of a company’s stock return to
movements in a basket of foreign currencies

Dividend Yield (YLD) Computes a measure of the predicted dividend yield using a firm’s past
dividend and stock price history

Nonestimation Indicator (NEU) Uses returns to firms outside the equity universe to account
for risk dimensions not captured by the other risk factors

Source: BARRA.

based factors that form the heart of the BARRA approach to decomposing investment risk. One use-
ful application for this model is to understand where the investment “bets” in an actively managed
portfolio are being placed relative to a performance benchmark. Exhibit 9.7 illustrates this sort of
comparison for a small-cap-oriented mutual fund (POOL2) versus the S&P 500 index (SAP500). As
you would expect, there are dramatic differences between the fund and the benchmark in terms of
the firm-size risk factors (i.e., size, SIZ, and size nonlinearity, SNL). However, it also appears that
POOL2 contains more highly leveraged companies (LEV) with more emphasis on earnings momen-
tum (MOM).

Conner has analyzed the ability of the BARRA model to explain the returns generated by a
sample of U.S. stocks over the period from 1985 to 1993.*! Interestingly, he found that the indus-
try indexes, taken collectively, provided about four times the explanatory power as any single
characteristic-based factor, followed in importance by volatility, growth, dividend yield, and
momentum. Overall, the BARRA model was able to explain slightly more return variability than
the other models to which it was compared, in part because of the large number of factors it
employs.

31Gregory Connor, “The Three Types of Factor Models: A Comparison of Their Explanatory Power,” Financial Analysts
Journal 51, no. 3 (May/June 1995): 42-46.
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Estimating Risk
in a Multifactor
Setting: Examples

BARRA RISK DECOMPOSITION FOR A SMALL-CAP FUND VERSUS S&P 500

Risk Index Exposures
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Estimating Expected Returns for Individual Stocks One direct way in which to
employ a multifactor risk model is to use it to estimate the expected return for an individual stock
position. In order to accomplish this task, the following steps must be taken: (1) a specific set of
K common risk factors must be identified, (2) the risk premia (F}) for the factors must be esti-
mated, (3) the sensitivities (b;) of the ith stock to each of those K factors must be estimated, and
(4) the expected returns can be calculated by combining the results of the previous steps in the
appropriate way.

As an example of this process, we will use the Fama-French model discussed earlier. This
immediately solves the first step by designating the following three common risk factors: the
excess return on the market portfolio (R,,), the return differential between small and large capi-
talization stocks (SMB), and the return differential between high and low book-to-market stocks
(HML). The second step is often addressed in practice by using historical return data to calculate
the average values for each of the risk factors. However, it is important to recognize that these
averages can vary tremendously depending on the time period the investor selects. For example,
for the three-factor model, the top panel of Exhibit 9.8 lists the average annual risk premia over
three different time frames: a five-year period ending in June 2000, a 20-year period ending in
December 2000, and a 73-year period ending in December 2000.*? Notice that, while data for the
longest time frame confirm that small stocks earn higher returns than large stocks and value
stocks outperform growth stocks (i.e., positive risk premia for the SMB and HML factors), this
is not true over shorter periods. In particular, during the most recent five years, the opposite
occurred in both cases.

To illustrate the final steps involved in estimating expected stock returns, risk factor sensitiv-
ities were estimated by regression analysis for three different stocks using monthly return data

2The data used in these calculations are available from Professor Kenneth French’s Web site at http://mba.tuck.
dartmouth.edu/pages/faculty/ken.french
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EXHIBIT 9.8 ESTIMATES FOR RISK FACTOR PREMIA AND FACTOR SENSITIVITIES

A. Risk Factor Premia Estimates Using Historical Data
RISK PREMIUM ESTIMATE

Risk Factor 1996-2000 1981-2000 1928-2000
Market 11.50% 9.09% 7.02%
SMB —-1.44 -1.10 3.09
HML -5.40 4.48 4.39
B. Regression Estimates of Risk Factor Sensitivities
Stock MARKET SMB HML
INTC 0.615 -0.640 -1.476
(1.63) (-1.74) (-2.55)
JPM 1.366 -0.387 0.577
(7.15) (=2.07) (1.96)
WEFMI 1.928 0.817 1.684
(4.33) (1.88) (2.46)

over the period from July 1995 to June 2000. The three stocks were Intel (INTC), a large semi-
conductor manufacturer; JP Morgan Chase (JPM), a large global banking firm; and Whole Foods
Market (WFMI), a small specialty food retailer. The estimated factor betas are listed in Panel B
of Exhibit 9.8, with the r-statistics associated with the various sensitivities estimates reported in
parentheses. These factor betas provide some interesting comparisons between the three stocks.
First, the positive coefficients on the market factor indicate that all of these stocks are positively
correlated with general movement in the stock market. The coefficients on the SMB factor con-
firm that JPM and INTC produce returns consistent with large-cap stocks (i.e, negative SMB
exposures), while WFMI acts like a small-cap stock. Finally, JPM and WFMI are more likely to
be considered value stocks (i.e., positive HML exposures) while the technology company INTC
can be considered a growth-oriented stock.

Whichever specific factor risk estimates are used, the expected return for any stock in excess
of the risk-free rate (i.e., the expected risk premium) can be calculated with the formula:

»9.6 [E(R) — RFR] = by + bisus Asvs + b, M-

Using the data for the most recent five-year period reported in Exhibit 9.8, the expected excess
returns for the three stocks are as follows:

INTC: [E(R) — RFR] = (0.615)(11.50) + (—0.640)(-1.44) + (-1.476)(-5.40)

=15.96%
JPM: [E(R) — RFR] = (1.366)(11.50) + (~0.387)(~1.44) + (0.577)(=5.40)
=13.15%
WEML: [E(R) — RFR] = (1.928)(11.50) + (0.817)(=1.44) + (1.684)(~5.40)
=11.90%

Notice that while these values are high relative to longer-term historical norms—especially the
market factor premium—they reflect the conditions that prevailed in the capital markets at
the time.



300 CHAPTER 9 MuLriFACTOR MODELS OF Risk AND RETURN

Comparing Mutual Fund Risk Exposures To get a better sense of how risk factor sen-
sitivity is estimated at the portfolio level, consider the returns produced by two popular mutual
funds: Fidelity’s Magellan Fund (FMAGX) and Gabelli’s Asset Fund (GABAX). Morningstar
Inc., an independent stock and mutual fund advisory service, classifies FMAGX’s investment
style into the large-cap blend category. This means that the typical equity holding of FMAGX is
characterized as a large-market capitalization firm whose P-E and book-to-market ratios place it
somewhere in the spectrum between a value and a growth company. Exhibit 9.9 shows a sample
page for FMAGX from Morningstar’s public-access Web site and shows graphically where
the fund fits into the investment “style box” as of August 2001. Conversely, as shown in
Exhibit 9.10, Morningstar puts GABAX into the mid-cap blend category, meaning that the fund
generally emphasizes smaller companies than does FMAGX. This implies that, assuming Morn-
ingstar’s classification system makes a meaningful distinction, there should be measurable dif-
ferences in the relative sensitivities on the SMB factor.

Using monthly returns over the period July 1995 to June 2000, the risk parameters for both
funds were estimated relative to three different specifications: (1) a single-factor model using the
Standard & Poor’s 500 index as proxy for the market portfolio, (2) a single-factor model using
a broader composite index of the U.S. stock market as a market proxy, and (3) the Fama-French
three-factor model using the U.S. market composite. The results of these estimations are sum-
marized in Exhibit 9.11.

Looking first at the findings for the two versions of the one-factor market model, it is apparent
that there are important differences in the systematic risk levels of FMAGX and GABAX. In par-
ticular, the beta coefficient of FMAGX is essentially identical to that of the overall market (i.e.,
1.00). Given its size, this is not particularly surprising: with more than $75 billion in assets under
management as of August 2001, it is necessarily a broad-based, well-diversified portfolio. On the
other hand, with just under $2 billion of assets, GABAX’s manager has more flexibility to imple-
ment his active stock and sector selection decisions. A consequence of this flexibility is a portfolio
beta that can differ from the market average; 18 percent lower (i.e., 0.82) in this case. Additionally,
notice that during the July 1995-June 2000 sample period, the beta estimates for the two funds do
not vary appreciably when estimated relative to different proxies of the market portfolio.

The multifactor model gives a much better sense of how the risk exposures of the FMAGX
and GABAX portfolios actually differ from one another. First, notice that once the additional
explanatory power of the SMB and HML factors is added, the systematic market risks of these
funds are basically the same (i.e., 0.97 and 0.96, respectively). This indicates that the difference
in beta levels from the single-factor model is itself “explained” by the size and book-to-market
risk variables in the three-factor specification.

A second implication of the multifactor equation involves the differential sensitivities to the
SML variable. As suggested by the Morningstar style categories, FMAGX is more oriented
toward large capitalization stocks; its SMB sensitivity of —0.16 is statistically significant and
shows that FMAGX’s returns move inversely to a risk factor that, by its construction, is implic-
itly long in small-cap stocks and short in large-cap stocks. Conversely, the SMB coefficient is
positive (i.e., 0.07) but of marginal statistical reliability, which is as expected for a fund that
tends to hold stocks that are neither overly small nor overly large.

Finally, although not implied by the Morningstar classification system that places them both
in the blend category, FMAGX and GABAX also differ in their sensitivity to the HML risk fac-
tor. Specifically, while not significant at conventional levels, the negative parameter for FMAGX
(i.e., —0.10) indicates that the portfolio is slightly tilted toward stocks that have lower book-to-
market ratios. Recall that a low book-to-market ratio, like a high P-E ratio, is a characteristic of
a growth-oriented stock. GABAX’s sensitivity to the HML risk factor shows the opposite ten-
dency in that its estimated parameter is positive (i.e., 0.30) and significant. This suggests that, on
balance, the GABAX portfolio is tilted toward value-oriented stocks that have higher book-to-
market—and lower P-E—ratios.
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MORNINGSTAR REPORT FOR FIDELITY MAGELLAN (FMAGX) FUND

Snapshot
Fidelity Magellan FMAGX

How Has This Fund Performed?
Growth of $10,000
© Fund: Fidelity Magellan
@ Category: Large Blend
O Index: S&P 500

13.0

10.0 -

1998 1999 2000 2001

Annual Returns

1998 1999 2000
Fund 33.6 24.0 -9.3
+/— Cat 11.5 4.0 2.7 1.4
+/— Index 5.1 3.0 -0.2 -0.2

Data through 08-31-01

View additional performance information

Category Rating What is this?

Return

9@ 4 Above Avg
o 6 Risk

Worst Best
Average

Data through 08-31-01

Fund Details
Sales Charge %
Front: Closed
Deferred Closed
Expense Ratio% 0.89

Manager Name: Robert E. Stansky
Manager Start Date: 06-03-96

View additional fund details

08-01
-13.5

Quick Stats
NAV (09-28-01) $94.03
Day Change $2.01
YTD Return —20.53%
Morningstar Rating ***
Morningstar Category Large Blend
Net Assets ($mil) 78,834

View ratings details

Inside Scoop

As the largest mutual fund around, this
isn't a nimble portfolio. But
management has used solid stock-
picking and well-timed sector calls to
put up good numbers here. With low
expenses and a broadly diversified
portfolio, this is a great core holding

E> Read full analysis

What Does This Fund Own?

Style Box What is this?

Compare investment-style returns

Size
Large
Medium
Small
S 2 T Investment
g % (% Valuation

Style Box as of 03-31-01
View Style Box details

Asset allocation %

Top 3 Stock Sectors %

Cash 5.6 Financials 21.7
Stocks 94.4 Technology 14.4
Bonds 0.0 Health 13.7
Other 0.0

Asset data through 03-31-01
Sector data through 03-31-01

Source: Morningstar.com, October 1, 2001.
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EXHIBIT 9.10

Snapshot
Gabelli Asset GABAX

How Has This Fund Performed?
Growth of $10,000

@ Fund: Gabelli Asset
@ Category: Mid-Cap Blend
O Index: S&P 500
17.0
14.0 A/
12.0 N\
100 /7
0.0
1998 1999 2000 2001

Annual Returns
1998 1999 2000 08-01

Fund 15.9 28.5 —2.4 -0.9
+/— Cat 9.0 6.7 -5.3 7.7
+/— Index -12.6 7.5 —6.7 -14.3

Data through 08-31-01

View additional performance information

Category Rating What is this?

Return

99 4 Above Avg
0 6 Risk

Worst Best
Average

Data through 08-31-01

Fund Details
Sales Charge %
Front: None
Deferred None
Expense Ratio% 0.77

Manager Name: Mario J Gabelli
Manager Start Date: 03-03-86

View additional fund details

MORNINGSTAR REPORT FOR GABELLI ASSET (GABAX) FUND

Quick Stats
NAV (09-28-01) $30.70
Day Change $0.66
YTD Return —9.44%
Morningstar Rating *****
Morningstar Category Mid-Cap Blend
Net Assets ($mil) 1,938

View ratings details

Inside Scoop
Among its mid-blend rivals, this fund is
tough to beat. A value approach and
diversification across names helps limit
risk. Great stock picking and a
willingness to play bold themes also
make for top-notch returns. Can have

dry spells, but is well worth it B> Read
full analysis

What Does This Fund Own?

Style Box What is this?
Compare investment-style returns

Size
Large
. Medium
Small
S 2 5 Investment
g % ° Valuation
©)

Style Box as of 03-31-01
View Style Box details

Asset allocation % Top 3 Stock Sectors %

Cash 71 Financials 35.3
Stocks 89.2 Technology 20.3
Bonds 0.0 Health 15.4
Other 3.7

Asset data through 08-31-01
Sector data through 08-31-01

Source: Morningstar.com, October 1, 2001.
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RISK FACTOR ESTIMATES FOR FMAGX AND GABAX

CONSTANT MARKET

SMB HML R?

(1) SINGLE-INDEX MODEL (MARKET = S&P 500)

FMAGX -0.23 1.00 — 0.91
(-1.18) (23.71)
GABAX 0.00 0.82 — 0.83
(0.01) (16.60)
(2) SINGLE-INDEX MODEL (MARKET = U.S. COMPOSITE)
FMAGX -0.09 0.99 — 0.91
(-0.49) (24.27)
GABAX 0.09 0.82 — 0.86
(0.46) (18.90)
(3) MULTIFACTOR MODEL (MARKET = U.S. COMPOSITE)
FMAGX -0.13 0.97 -0.16 -0.10 0.93
(-0.77) (20.82) (-3.58) (-1.45)
GABAX 0.05 0.96 0.07 0.30 0.90
(0.29) (20.38) (1.57) (4.36)

The Internet

Asset pricing models show how risk measures or
underlying return-generating factors will affect
asset returns. Estimates from such models are
usually proprietary and are available from
providers by buying their research. Of course,
users can always acquire the raw data elsewhere
(see, for instance, some of our earlier Internet dis-
cussions) and develop their own factor definitions
and sensitivity estimates.

http://www.barra.com For subscribers,
Barra's Web site offers extensive data and analyti-
cal tools. Links offer information on portfolio man-
agement, investment data, market indices, risk
estimation, and research. Barra offers its clients
data, software, and consulting, as well as money
management services for equity, fixed income,
currency, and global financial instruments. Barra
estimates multiple-factor models, and its global
and country-specific models provide risk analysis
on thousands of globally traded securities, includ-
ing historical and predicted factor betas.

Investments Online

http://www.economy.com/dismal The
Web site of The Dismal Scientist at Economy.com,
which is the leading provider of economic infor-
mation on the Internet, offering thorough and
timely analysis, data, tools, and other features con-
cerning macroeconomic trends and events. This is
an excellent source of the type of raw data that
would be necessary to construct a comprehensive
set of macroeconomic risk factors.

http://www.federalreserve.gov/rnd.htm
This link on the main Web site for the Federal
Reserve Board permits access to a tremendous
amount of staff research and raw data on the
macroeconomy. The statistical releases that are
available include daily, monthly, quarterly, and
annual data on interest rates (e.g., Treasury bills,
notes, and bonds; commercial paper), foreign
exchange rates, monetary aggregates, industrial
production, and consumer credit.

(continued)
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The Internet /nvestments Online (cont,)

http://www.mba.tuck.dartmouth.edu/ excellent documentation as to how the risk factor
pages/faculty/ken.french Maintained by Pro- portfolios are constructed and maintained. The
fessor Kenneth French, this Web site gives users data are offered in a downloadable format, mak-
access to monthly, quarterly, and annual data ing it easy for the user to customize the three-
series on the three Fama-French risk factors: the factor characteristic-based risk model to his or her
excess market return, the SMB factor return, and OWN puUrposes.

the HML factor return. The site also provides

Summary

* Although the CAPM is an elegant and appealing explanation for the way in which investment risk and
expected return are related, a number of empirical anomalies—such as the small-firm effect—have
caused financial economists to seek other answers. Ross subsequently devised an alternative asset pric-
ing model—the APT—that makes fewer assumptions than the CAPM and does not specifically require
the designation of a market portfolio. Instead, the APT posits that expected security returns are related
in a linear fashion to multiple common risk factors. Unfortunately, however, the theory does not offer
guidance as to how many factors exist or what their identities might be. The results from the empirical
tests of the APT have thus far been mixed. On one hand, it appears that there are at least three risk fac-
tors that appear to be consistently “priced” by the capital markets. On the other hand, these factors may
not be the same ones from one period to the next; and Shanken contends that the nature of many of the
tests makes it impossible to credibly test the theory at all.

Given that the common risk factors are not identified, the APT is difficult to put into practice in a theo-
retically rigorous fashion. Multifactor models of risk and return attempt to bridge this gap between the-
ory and practice by specifying a set of variables that are thought to capture the essence of the system-
atic risk exposures that exist in the capital market. Over the past two decades, there have been a
number of alternative risk factors suggested and tested by financial researchers. One general approach
that has been adopted successfully has been to use macroeconomic variables—such as unexpected
inflation, changes in consumer confidence, unanticipated shifts in the yield curve, or unexpected
changes in real GDP—as surrogates for the types of exposures that will have an impact on all securi-
ties. Once selected, historical data are often employed to determine the risk premium (i.e., market
“price”) for each common factor.

An equally successful second approach to identifying the risk exposures in a multifactor model has
focused on the characteristics of the securities themselves. Typica