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approaches should be considered in developing portfolio strategies and
in  selecting sccurtties  which  appear  undervalued.  Undervalued
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EFFICIENT CAPITAL MARKETS: A REVIEW O THE THEORY

William F. Sharpe

Recent years have seen the rapid development and considerable
acceptance of the subject variously called efficient capital market
theory, beta theory, portfolio theory, random walk theory, etc. Along
with this has come substantial hostility and widespread confusion. This
paper is designed to provide a basis for a continuing discussion of the
merits and drawbacks of this line of inquiry. Modifications of the
theory, criticisms, and empirical tests will be discussed little if at all.
Instead, we will concentrate on the theory in 1ts original form.!

Two ground rules need to be established. First, in the tradition of
modern economic theory, the issue of the relevance of the assumptions
will not be considered directly. The very nature of theorizing requires
the adoption of unrealistic assumptions, for the real world is too
complex for carcful analysis. Instead, one must abstract those few
aspects that appear to be most important. The test of success in this
endeavor is the consistency between the implications of the theory and
the relevant attributes of the real world. The most important questions,
then, are whether the conclusions reached are reasonably consistent
with reality, and how the theory compares with alternative approaches
that are capable of guiding decisions.

Second, 1t 1s important to emphasize that in this discussion, only
subjective estimates of the future, of the type that could be made by
security analysts will be considered. No assumption is made that
historic data processed by computers are necessarily relevant, without
modification by human beings. Efficient market theory 1s almost
completely dependent on the assumption that clever, well-informed
analysts constantly review available information and process it in
relevant ways. This certainly requires computer analysis of past data,
but undoubtedly much more is necded.

’

l()nc modification (the “zero - beta” version) is described in the paper by
Michael Jensen included in this volume.



2 WILIIAM F. SHARPE

Market Efficiency

Phe key idea behind the theory s that of market efficiency. This
was born as “random walk”—a term that has unpleasant connotations
and 18 not even appropriate o oa technical sense. The term “market
efficiency” 18 both more satisfying and more correct. Definition is
difficult, but theidea is that a market is efficient if there are many very
bright, very well-informed analysts constantly searching for securities
that are mispriced, As long as this force Is operative, when information
becomes reasonably public, it will lead to transactions that will shortly
cause prices to reflect the information appropriately. As a result, the
price of a sccurity will rarely diverge significantly for long from its
mtrinsic value, where the latter is defined as the certain present value of
the uncertain future prospects assessed by a clever, well-informed
analyst.

There are, of course, shades and gradations of efficiency. A
hardline view would hold that the market 1s so efficient that prices
virtually always reflect almost all available information. A more
moderate view would hold that widely available information is reflected
in prices quite rapidly. In either case, the relationship between price
and value refers to the latter as ASSCSSC’d at the time. In retrospect, with
hindsight, 1t is possible to show that most securities have been
“mispriced” in some sense. But this involves information not available
at the time. Market elficiency only requires that currently available
information be properly reflected in price.

In the real world, of course, there are differences of opinion and
differences in circumstances (tax situations, legal constraints, etc.). For
purposes of deriving a simple theory, most of these will be ignored.
However, 1t 1s worthwhile to consider brietly the possible interpretation
of market efficiency in these circumstances.

As Jack Treynor has pointed outin a recent issue of the Financial
Analvsts Jowrnal, most investors can reasonably take the price of a
security at anv time as a given. In the absence of restrictions, cach
imvestor should adjust his or her holdings until the marginal value of
cach security equals its price. After this adjustment, evervone would
agree that cvery security was “correctly’” priced, in the sense that one
more or onc less share would be “worth” the same amount to each
investor,

There are some needed qualifications to this statement. Most
importantly, institutional constraints and requirements for short sales
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lead to a range of prices over which a given investor should take neither
a long nor a short position. Even without considering this, however, the
problem of defining “mispriced” securitics remains.

An investor might be said to consider a security “overpriced’ if he
or she chooses to invest less than a market uduc proportion in the
security, and might be said to consider a sccurity uulup;;u(i” if more
than a market-value proportion is mvested. However, some differences
in holdings are attributable to differences in circumstances {tax
considerations, legal constraints, etc.). A potentially more useful
definition might equate a feeling that ¢ security is under- or over-priced
with a decision to invest more or less {(vespectively) in it than would
have been mmvested had the analyst known only 1%@ most rudimentary
facts about 1t (e.g., its vield, sensitivity to market swings, ete.).

Fortunately, resolution of this issuc is not essential for the
material to follow. Let us feave it then, to the semanticists.

Historical Development

Important aspects of etficient market theory can be traced back to
Bachelier, Irving Fisher, Graham and Dodd, and . B. Williams,
However, none of these authors constructed a rigorous theory explicitly
taking uncertainty into account. This task has been accomplished only
in the last 25 years.

Two mujor approaches 1o the subject are currentdy in use. The

more general theory is the timesstate-preference model developed by
Arrow and Debrcu. This is being employed inercasingly m the field of
fimance, greatly incrcasing our understanding of optimal corporate
capttal structure, the cfficiency of linancial markets, cte. However,
most work in investments has thus far relied on the Capilal Assel
Pricing Model {(CAPN) and portfolio theory, [rom which it was derived.
We will {ollow that tradition here.

Three philosophically distinet phases stand out i the development
stial contribution of

ol efficient mzn"i\'(ft theory. The fivst win the

Markowitz in 1952, Markowitz {
constructing an  appropriate poril: sts7 estimates of

possible future returns from scoun 1at both risk and

retin be considered, provided a for measuring both,
s

and showed how relationships ccuitty returns could be taken

wgentially with the

mnto account m the analyvas, Markow i
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question of appropriate estimates and the manner in which security
prices might be determined in the marketplace.

A series of subsequent contributions increased the practicality of
Markowitz’s procedures. Tobin, dealing with a somewhat different issue,
showed that the ability to borrow or lend funds at a riskless rate of
interest makes it possible to separate the portfolio decision into the
determination of a preferred combmation of risky securities and then
the determmation of an appropriate degree of leverage. Others
suggested simplified models of the relationships among securities and
computer algorithms to exploit them. But all this work remained
normative, directed towards actual deciston-making by portfolio
managers, and avoided the issue of price determination in the
marketplace.

The sccond major phase began in 1964 with papers by Sharpe,
Lintner, and Mossin. The focus was positive, rather than
normative—that is, devoted to the question of “what is” rather than
that of ‘“what should be.” Investors were assumed to be equally
well-informed and to be following Markowitz’s recommendations. Given
such a world, what could be said about security prices? What would be
the relationship between risk and return? What types of risk would be
rewarded and what types would not? The Capital Asset Pricing Model
was intended to provide answers to such questions.

The third phase i3 in process today. Given a market almost or
entirely consistent with the implications of the Capital Asset Pricing
Model, what sorts of policies should an investment organization adopt?
In short, what sort of normative rules make sense in the context of a
market consistent with a positive model of market efficiency? A key
contribution along these lines is the recent paper by Treynor and Black.
In a broader sense, almost all informed discussion of investment policy
can be considered part of this phase.

The remainder of this paper is designed to cover the essential
ingredients of the Capital Asset Pricing Model. The approach will be far
from rigorous, and a number of corners will be cut in the interests of
clarity and simplicity. But hopefully it will provide the desired base for

further discussions.
The Capital Asset Pricing Model

To begin, we need to concentrate on some holding period. For
concreteness, assume 90 days. We are going to focus on analysts’
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expectations concerning rate of return over the holding period—i.c.,
vield plus price change. To keep matters simple, we will disregard tax
considerations, institutional restrictions on spending out of capital
gains, ete.

Two t‘ypf’, ol investment play an important role in the analysis.
The first is a riskless investment, which gives some rate of return with
certainty. For a 90-dav holding period, a treasury bill would be
appropriate. Oi’ course, this 1s riskless only m dollar terms, but agamn, to

keep things simple, we will avoid the problems having to do with real

versus doliar values

When analyzing a sisky investrnent, it is important to remember
that there 1s a riskless alternative. Thus the actual retwn on a risky
investment should be compared to that which could have been obtained
on a nskless investment. To cmphasize this comparison, it s useful to
deal in excess return--the return over and above (if positive) or below
(if negative) the interest rate on, say, treasury bills. Owr analysis will use

this measure.

The second key mvestment is termed “the market portfolio.”
Formally, it represents a portfolio ol all available investments, each
held in proportion to its total dollar value ontstanding (at market). As a
practical matter, we often use a measure such as Standard and Poor’s
500-stock index as a swrogate. However, we will deal with the more
all-inclusive concept here.

The market portfolio is especially tmportant because 1t represents
the ultimate in attainable diversification. It follows that the risk
associated with the market portfolio is all unavoidable—it cannot be
diversified awav. And this sugrc"ts the kind of risk that is unavoidable
when considering a single stock: the risk that is attributable to muarket
swings.

These considerations suggest that it is useful to think about the
prospects for astock in terms of a characteristic line. Figure 1 shows an
example. This 15 not mmtended to be a picture of something that has

happened. Rather, 1t 15 a picture of an about what

might happen in the future. His or her summarized in

three measures:

1. Alphua--the intercept ol the line: return on the

securl by that anzdysi » markel excess

return were zevo (i, ine market portfolio

equaled the interest rate



017041404 LHUXUVK

NO NEIQIAY SSHIXH w
VHI 1Y >
v1a9
ASTY %
39YABW-UON d
ALIMNDAS NO

NdNLAd S5E0XH

1 $d4NO14



EFFICIENT CAPITAL MARKETS: A REVIEW OF THE THEORY 7

2. Beta—the slope of the line: the extent to which the analyst
believes the security’s excess return will be affected by
changes in the market’s excess retum. A value of 1 means
that the stock is average; a value of less than 1, that it is
defensive; and a value of more than 1, that it is aggressive.

3. Non-market risk—the range around the line within which
actual results are likely to fall. This is a measure of the
analyst’s feelings about all the uncertain factors that can
affect a stock’s return in addition to any influence the
market may have. This includes “business risk” and
“financial risk” as typically defined. And it is by far the
larger part of total risk for most securities (about 70 percent
on the average).

It is important to note that with this procedure the analyst is not
required to make an assessment of the likely return on the market.
Instead, he or she makes a best guess about each of a number of
possible returns on the market (the characteristic line) and indicates his
or her confidence in that set of guesses (the extent of non-market risk).
The task of estimating the likely future of the market can thus be left
to others.

Now, what of portfolios? Just as a security’s prospects can be
summarized with a characteristic line, so, too, can the prospects of a
portfolio. In fact, given analysts’ feelings about securities, the
appropriate feelings about a portfolio can be caleulated directly:

1. The alpha value for a portfolio’s characteristic line 1s simply a
weighted average of the alpha values of its component
securities, with market values used as weights.

2. The beta value for a portfolio’s characteristic line is simply a
weighted average of the beta values of its component
securities, with market values used as weights.

3.  The non-market risk is more complex. In general, the more
diversified a portfolio, the less its non-market risk. For the
kind of portfolio held by the typical open-end mutual fund,
as little as 10 percent of total risk may be attributable to
non-market factors.
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This latter point indicates the importance of both alpha and beta.
While they tell relatively little about the prospects for an individual
security, they tell quite a bit about the prospects for a diversified
portfolio. Thus it is important to get good estimates of alpha and beta
for securities, since they are the components from which portfolio
alphas and betas arc formed.

Now let’s turmn to the muatter of prices in an efficient market. We
will deal with characteristic lines that reflect a “consensus” opinion of
analysts. Let’s begin with the possibility that there may be some bond
that, like a treasury bill, Is considered completely riskless. Imagine that
it is priced to return omore than a treasury bill. What will its
characteristic line look like? Figure 2 provides an answer. No matter
what the return on the market, this bond will give the same positive
excess return. lts characteristic line is thus horizontal and lies above the
characteristic line for a treasury bill (which coincides with the
horizontal axis).

How long could this situation prevail? Not very long, for arbitrage
would swiftly be brought to bear. Investors would shun treasury bills
and flock to buy this clearly underpriced bond. Prices would then
change, under buying and selling pressure, until the two prospects were
brought into balance. The two characteristic lines would then coincide.

A similar situation can be described for a risky security. Consider
the one whose characteristic line is shown in Figure 3. The consensus
opiion is that this security has an alpha of -2% (per quarter) and a beta
of .8, as well as some non-market risk. Is it underpriced, overpriced, or
correctly priced?

Let’s compare 1t with a treasury bill, whose prospects are shown
by the flat characteristic line lying along the horizontal axis. Treasury
bills are less risky, but if the market return is high enough, they will be
out-performed by this security. It is not clear which is better.

Turn next to an mvestiment in the market portfolio. Its
characteristic fine 1s a 45-degree line through the origin, since the excess
return on the market portfolio (vertical axis) must, of course, always
equal the excess return on the market portfolio (horizontal axis). The
value of alpha must thus be zevo, and the value of beta must be one.
Moreover, as indicated eurlier, the market portfolio has no non-market
risk.

Now, is the hypothetical security in Figure 3 better or worse than
investment in the market as a whole? The market portfolio’s return is
more scensitive to market swings and could underperform the security if
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EFFICIENT CAPITAL MARKETS: A REVIEW OF THE THEORY 11

the market falls far enough. On the other hand, the market portfolio
has no non-market risk. Here too, it is not clear which 1s better.

But there is another possibility. An investor could split his funds
between the market portfolio and treasury bills in a manner designed to
give the same level of market risk as that associated with the security.
In this case the appropriate division would result in 80 percent invested
in the market portfolio and 20 percent in treasury bills. This strategy
would have a characteristic line passing through the origin (i.e., an alpha
of zero) with a slope (beta) of .8; and it would clearly dominate the
hypothetical security. Why? Because it would have the same level of
market risk, no non-market risk, and offer an expected advantage of
two percent per quarter, no matter what the market might do. In fact
there is an interesting arbitrage strategy for a case such as this: (1) short
the security and (2) go long the market portfolio and treasury bills. In
any event, no analyst holding the opinion portrayed in Figure 3 would
recommend holding the security.

The result is predictable. The security would be subjected to heavy
selling pressure. Its price would fall, causing its characteristic line to
rise.

A similar argument can be made i a security has a beta greater
than one. In such a case, however, the appropriate strategy for purposes
of comparison requires margined purchase of the market portfolio, the
drawing down of an investor’s savings account, or some other action of
this type. To keep the analysis simple, it is assumed (perhaps
unrealistically) that this can be accomplished at a cost equal to the
return on a riskless security.

In either case, the conclusion is obvious. If the market is efficient,
no security will be priced to have a negative alpha in the opinion of a
well-informed analyst.

But what about the opposite possibility? Might a security have a
positive alpha? Recall that the market portfolio as a whole must have
an alpha of zero. But recall also that this s simply the weighted average
of the alphas of the component securitics, We have just established that
in an efficient market, no security will have a negative alpha. Then how

can the average value be zero? The answer is inescapable: cvery value
must be zero.

We thus reach the denouement: in an efficient market, all
securitics will be priced so that in the consensus opinion, their
characteristic lines pass through the origin-—i.e., they will have alphas ¢

zero. This is shown in Figure 4.
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Now, what can we say about expected returns? First, the
consensus opinion must hold that the market is expected to return
more than treasury bills. Why? Because otherwise risk-averse investors
would be advised to sell off risky investments, causing their prices to
fall and their expected returns to rise. So we can conclude that the
expected excess return on the market is positive: for example, E_ in
Figure 4.

What does this imply for the expected returns from securities?
Figure 4 provides the answer. The higher a security’s beta, the greater
will be its expected return. Treasury bills have a beta of zero and an
expected excess return of zero. The market has a beta of one and an
expected excess retum of E_. A security with a beta of .5 has an
expected excess return halfway between and so on. Thus, if we were to
plot expected excess return versus beta, as in Figure 5, securities would
plot along the line connecting treasury bills (point T) with the market
portfolio (point M). This is called the market line. It says, quite simply,
that (1) expected return and (2) risk (measured by beta) go hand in
hand in an efficient market.

Why is beta a measure of risk? Figure 4 shows the reason quite
forcetully. Although people expect the market to return more than
treasury bills, in any given period it may do worse—perhaps very much
worse. What happens then? The more sensitive stocks fall more. In
other words, the greater a security’s beta, the worse its actual
performance is likely to be.

We have now reached the end of the exercise. The morals are fairly
clear:

1. themost important single measure of risk concerns the extent
to which a security will be affected by future market moves;

2. in an efficient market, this type of risk will be rewarded, on
the average; the market is more likely to go up than down,
and when it docs, more sensitive stocks are likely to go up
more than less sensitive stocks.

What does this mean {or the security analyst? Perhaps most
important, it suggests that he focus on the characteristic line of a
security. All the tools of fundamental analysis can be employed in this
connection, but it is Important to direct them to the most crucial
elements.
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EFFICIENT CAPITAL MARKETS: A REVIEW OF THE THEORY 15

Analysis of past data can be helpful, but one cannot rely on it
entirely. For example, it is useful to plot, say 60 months of data
regarding actual returns on a security and some surrogate for the
market portfolio, as in Figure 6, then fit an “empirical” characteristic
line. The past value of beta, thus estimated, may be useful for
predicting future beta, although it can usually be improved upon by
considering some of the fundamental aspects of the company. On the
other hand, the past value of alpha is virtually useless for predictive
purposes. Recall that alpha indicates the extent to which a security is
underpriced or overpriced. Whether a security was underpriced or
overpriced in the past has almost no bearing on the question of whether
it is underpriced or overpriced now. If predicting alpha is equivalent to
finding underpriced and overpriced securities, no simple analysis of
widely-available data is going to do the job in a market populated by
large numbers of sophisticated and well-informed security analysts.

The Single-Index Model

The essence of the Capital Asset Pricing Model has been described.
However, it seems desirable to discuss one additional issue before
concluding. For purposes of investment decision-making, it is almost
essential to adopt some simplifying assumptions about the relationships
among securities. One rather extreme procedure of this sort involves the
adoption of a single-index model. Since the approach has a number of
attributes in common with the results of the Capital Asset Pricing
Model, people sometimes assume that the two are completely
equivalent. They are not, as this section will show.

This basic equation of a single-index model can be written as
follows:

R, -p=a;+§; (Rm‘p)“L?i

~

where: R, = the return on security i

p = the pure interest rate

R = the return on a market portfolio (or any index)

a; = the security’s alpha value

8.

;. = the security’s beta value
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’E; = the difference between the excess return on
the security and that predicted, given its alpha
and beta and the excess return on the market
portfolio.

Tildes (squiggly lines) have been placed over the values that are
generally not known in advance—i.e., the wvariables subject to
uncertainty.

As written, this is simply the characteristic line of the Capital
Asset Pricing Model. Without loss of generality, one can also hold that
the expected value of every E: is zero. The Capital Asset Pricing Model
adds to this the assertion that all values of alpha are also zero. And that
is all that the Capital Asset Pricing Model adds.

This leaves open the question of interrelationships among security
returns other than those attributable to common relationships with the
market as a whole. The usual normative application of the single index
model makes an extremely strong assumption on this score. It assumes
that no such relationships exist. This is equivalent to assuming that all
the values of the C;’s are uncorrelated with one another. Both common
sense and empirical evidence suggest that this is not so. Practical
applications using this assumption must therefore be considered
carefully. But that is another subject. The important point is that the
Capital Asset Pricing Model makes no such assumption. Evidence
against this aspect of the single index model is not evidence against the
Capital Asset Pricing Model.

Conclusions

Modifications and extensions of the basic Capital Asset Pricing
Model described here are being made almost daily. Moreover, a great
amount of empirical data has been used to estimate the extent to which
the real world really does conform to the associated implications. Not
surprisingly, a number of issues remain cloudy. However, there is
increasing agreement that capital markets in the United States and most
other developed countries are highly (if not completely) efficient.
Investment analysis that fails to take this into account seems likely to
eventually pay the price in inferior performance.



EFFICIENT CAPITAL MARKETS—A PRACTITIONER’S VIEW

Edmund A. Mennis, C.F.A.

Several alternatives are available to a discussant. One is to take an
adversary position and criticize points made by the speaker. Another
alternative is to raise questions, to seek clarification of issues, to discuss
the applicability of the research and perhaps suggest ideas for future
research. I prefer the second approach and will try to present the
problems of this practitioner, at least, in understanding and making use
of the academic research on efficient capital markets.

At the outset it can be stated that a good deal of the academic
research has contributed significantly to our understanding of financial
markets and can be accepted by the practitioner. The random walk
theory, which states that future stock price movements are independent
of past price movements and that past prices cannot be used for
predictive purposes, has very strong statistical support and can be
accepted by most reasonable people.

Subsequent extensions of the random walk have led to the
so-called “‘semi-strong” and “strong” forms of the efficient market
hypothesis. This hypothesis suggests that it is fruitless to examine
public information in order to obtain superior rates of return, because
all that is knowable about stock prices is embedded in the current price
of the stock and therefore capital markets are “efficient”. Because
information is both knowable and immediately reflected, a serious
question is therefore posed as to the usefulness of not just technical
analysis, but of fundamental analysis as well.

The evidence to support the “‘semi-strong” form relates essentially
to the speed of adjustment to new information. Loric and Hamilton
present three studies in support of this thesis. The first indicates that
stock splits do not assure an unusual profit for investors. The second
piece of evidence suggests that secondary offerings depress the market
price of a stock because such offerings imply that knowledgeable
people are sclling the stock. The third study suggests that unusual
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earnings increases are anticipated in the price of the stock before the
company’s earnings for the year are finally reported.

A practitioner would not be surprised by these findings nor would
he find them difficult to accept. Cutting a piece of pie into more pieces
does not make a bigger pie. A practitioner realizes that a large
secondary offering may be based on information that he does not have
and should be examined carefully., Finally, if an analyst does his job
correctly, he should not be surprised by a substantial increase in
carnings of a company before the annual results are relecased to the
press two to three months after the end of the year. Consequently, the
“semi-strong”  form, which argues that certain types of public
information do not produce superior Investment results, seems
reasonable.

However, the other category of the efficient market hypothesis,
the so-called “strong” form, presents a professional investor with some
problems. This form asserts that stock prices reflect not only what is
generally known, but also that superior results are not obtainable from
original insight or from other types of fundamental analysis. Most
professionals would concede that obtaining superior results from
original insights is difficult. A large number of analysts are constantly
engaged in ferreting outinformation or devising new ways of looking at
the same information. Moreover, frequent and rapid communication
among analysts facilitates these adjustments and does have a tendency
to increase their rapidity. As a matter of fact, these efforts on the part
of analysts are cited by believers in the efficient market hypothesis as
the reason for concluding that markets are efficient.

The evidence presented for the strong form is based on an
examination of investment results of a number of institutional
investment organizations. These studies indicate that the performance
of alarge group of mutual funds has not outperformed market averages.
Other studies have indicated similar results for other large institutional
portfolios, such as pension funds and bank common trust funds. Still
other studies have shown that, although some funds are more volatile
than others, on a risk-adjusted basis, the funds do not on average
outperform the market.

The evidence is rather substantial. However, to a practitioner at
least, 1t does raise some questions as to whether it is conclusive. The
most obvious point is that insitutional investors dominate the stock
market, and therefore it is hard to achieve above-average results on
average.
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The next question is whether some institutions produce
consistently superior results. On this question, the evidence is
considerably less satisfactory to conclude that some investment
organizations, at least, do not perform either consistently well or
consistently poorly relative to the market over a period of time. Most
of the evidence deals with annual data and does not indicate
performance during various market cycles. Moreover, the evidence deals
with organizations rather than with individual managers or investment
teams, and anyone familar with the great mobility of personnel in the
investment field might well request further research in this area.

Aside from the evidence presented on this point, the question still
remains: Is it possible to achieve unusual returns? The efficient market
hypothesis answers this question in the negative, because information is
presumably available quickly to all participants and is therefore quickly
discounted in the market. To this practitioner at least, this conclusion
requires considerably more support before it can be accepted.

Information is objective in nature but the interpretation by the
recipients 1s not necessarily uniform. Even assuming rapid
dissemination, the recipient may have different experience, different
investment objectives and a different investment time horizon than
another investor. The action taken by a short-term oriented mutual
fund manager in response to a near-term disappointment in corporate
earnings may be different from that of a trust investment officer who
has a much longer time horizon and who may find as a result of the
same information a buying opportunity he seeks in a stock he has thus
far considered overpriced.

Another point to be made is that all investors do not have
simultaneous access to the same information. Some of them may
receive it on the broad tape, others may receive it in next day’s Wall
Street Journal. Still others may get it in an abbreviated form, if at all, in
the local newspaper, and some may wait until the quarterly or annual
report of the company is finally sent to them. Not only is access not
simultaneous, but the conviction or belief of the investor with respect
to the information may vary. Some investors may take the company
statement at its face value, some may require more mformation to
make a decision, and different interpretations are certainly possible. In
addition, not all investors take action simultaneously. A mutual fund
manager, upon receipt of the information, may instantly reach for the
phone to his trading desk, whereas another portfolio manager may
defer a decision until he locates more information or consults with his
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client. Consequently, it secms more reasonable to expect that a
particular piece of information may not be universally received,
interpreted and acted upon within a relatively short period of time, and
the market consequently may not be as cfficient as academic writers
believe. Failure of institutional investors as a group to achieve
above-average performance is hardly satisfactory evidence to refute
these ohserved actions of investors. Should not further work be done to
explore these areas?

Aside from the argument of the speed and interpretation of
information, the cfficient market hypothesis holds that, although there
arc many independent estimates ol a stock’s value, the correct price of
a stock will have a mean equal to the correct value because some people
will overestimate and others will underestimate value. These over- and
under-estimations will offset each other and force the market price
toward the mean of the estimates. It is difficult to agree with this
conclusion. The price of a stock 1s not set by the estimates of all of
those who make estimates but rather by the estimates of buyers and
sellers.

The buyer is viewing any particular stock in the context of all of
the stocks that he might add to his portfolio as well as those that he
owns. He presumably has some decision model for selection based on
his investment objectives and his desire to improve the performance of
the account. He has presumably prepared a buy list of securities or
would buy from those his research statt has submitted to him, and this
list will probably contain a larger number of securities with
overestimated returns than if he were selecting stocks at random.

The seller, on the other hand, is dealing with a different universe
hecause he is reviewing only those stocks that he already owns. He may
be relying on his own estimates or those of his research staff, but, here
again, a bias probably ¢xists in the selection process because he lists
only those stocks he owns in relative order of attractiveness. The
market price of the stock is determined by the balance between these
two groups of buyers and sellers acting at the margin, not by the
balance between the estimates of the universe of investors and analysts.
The 1ssue becomes even more complex should buyers and sellers be
considering investment alternatives other than just stocks. Do we not
need research to determine the impacts of these two groups on market
prices, and whether therr estimates of values on average result in an
efficient market?
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We now turn to the second part of the discussion which deals with
the construction of efficient portfolios. 1 will pass over in this
discussion such real world problems as tax considerations, transaction
costs, liquidity problems, and portfolio constraints set by law or
customer choice.

Briefly summarized, current theory holds that the stock market is
efficient and that stock prices reflect fully and virtually instanteously
what is knowable about the prospects of companies whose stocks are
traded. Consequently, it is useless to attempt to select securities
considered undervalued, because current price reflects value. My
previous comments have indicated why I have difficulty accepting these
assumptions.

Granting these assumptions, however, the portfolio manager is
expected to construct a well-diversified portfolio having a greater- or
less-than-market risk depending upon the portfolio manager’s view of
the market and the customer’s willingness to accept risk. In the strictest
academic sense, the percent of the portfolio committed to the market
as a whole is varied as market and risk assumptions vary, borrowing or
lending at the nsk-free rate as necessary. Risk is measured by the
historical volatility of a stock relative to the market, or its so-called
beta value. Successful portfolios are therefore achieved by diversifying
away specific risk and exposing the portfolio only to the market risk.

One of the assumptions made is that investors are risk-averse and
therefore should seek to diversify away the specific risk of a security. If
investors were totally nsk-averse they ought to confine their
mvestments to riskless securities. My own observation suggests that
they seek to expose themselves to risk where they believe the
opportunity exists for higher returns than can be obtained from riskless
investments. A more appropriate statement might be that investors seek
to avoid investments that are not expected to provide more than a
risk-free return and to expose themselves to risks where they think they
can obtain a higher return.

Elsewhere I have discussed in more detail my own approach to a
method of exposing a portfolio to specific risk and return and will
mention it here only briefly. A portfolio manager is primarily interested
not in the absolute return but the relative return that can be obtained
from alternative investments. An integrated approach to portfolio
management is recommended, moving from economic projections, both
long and short term, to interest rate expectations, profit estimates,
earnings and probable multiples on stock market averages, and finally
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to industry studies, company analyses and stock selection. A portfolio
should be deliberately exposed to those economic areas where market
returns are expected to be better than average and to avoid those where
the expected returns are expected to be lower. Selection of stocks
within this framework should be concentrated on both long- and
short-term analyses of the level, growth and stability of earnings and an
appropriate valuation of these earnings in the assumed economic and
market framework. In this approach, the critical point is the exposure
of the portfolio to attractive sectors of the market rather than to the
selection of specific securities. Nevertheless, careful security analysis
should provide an incremental return by the selection of stocks at
prices that appear to be different from intrinsic value.

By wuse of an integrated approach—by integrating economic
analysis  with market analysis, industry exposure and company
selection—portfolios can be constructed that differ from the structure
of the market and certainly from consensus beliefs. With so much of a
stock’s performance influenced by the specific risk of the security
rather than by market risk, it seems inappropriate not to attempt to
take advantage of the opportunities afforded by good security analysis.
To the best of my knowledge, academic evidence thus far has not
proven that unique prediction of the specific risks of industries and
stocks is an impossible task.

As an aside, a comment can be made here about the conventional
types of security reports that are most frequently prepared in the
investment community. These reports ordinarily contain a rather
lengthy discussion of the company and its various parts and may relate
the position of the company in the industry in which it operates.
Unfortunately, earnings estimates are usually confined to the next few
calendar quarters or the calendar year, with little or no discussion
devoted to the longer term earning power of the company. Frequently,
carnings estimates are the company’s estimates rather than the
analyst’s. Even more serious, a company is usually treated as if 1t
existed in a vacuum rather than operating in an economic environment
that could have a significant impact on earnings. Worst of all, little or
no effort is devoted to discussing value estimates of the stock or to
discussing why a stock might be considered over- or under-valued. The
paucity of analysts In most security reports could well explain the
inaccuracies  of analysts’ forecasts as uncovered by academic

researchers.
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Turning now to the portfolio approach referred to in the capital
asset pricing model, some further difficulties are encountered by the
practitioner. The first is that risk is equated to the historic volatility of
the stock. Historical volatility 1s suggested as a measure for future
volatility, although on occasion it is suggested that perhaps security
analysts can indicate when future volatility might be different.

The first problem the practitioner encounters is the assumption
that volatility is an acceptable measure of risk without reference to
price. As an example, in January of 1973, IBM, one of the few high
quality first-tier growth stocks then dominating the stock market, was
selling at about 35% times its estimated earnings for 1973. In May of
1974, IBM, at 225 is selling a little over 18 times its estimated earnings
for this year. Whatever measures of historical volatility are used, it is
unlikely that the volatility of IBM has changed materially during the
past 15 months. A practitioner might well consider IBM riskier in
January of 1973 and significantly less risky today. It is difficult for him
intellectually to accept the conclusion that IBM should be considered
of relatively equal “riskiness” at each of these time periods because its
historical volatility was about the same. Can volatility be an acceptable
measure of risk without consideration of current price?

Another problem is using betas as measures of risk because of the
various ways by which they are computed. It is well known that various
services providing beta information on particular stocks do not produce
the same figures for each company. These are not differences of small
magnitude. For example, in one series of computations, Bethlehem
Steel is shown to have a beta of 1.52 and in another a beta of .78. This
hardly is of assistance to a portfolio manager who is attempting to
determine the impact of Bethlehem Steel upon the volatility of his
portfolio! What guidance can be given to a portfolio manager for his
selection of the appropriate set of beta values to use?

Another issue with respect to betas is their stability over time.
Some evidence suggests that stocks with betas below and above one
have a tendency to drift toward one and presumably some statistical
adjustments have to be made for that factor. Other evidence suggests
that betas differ for the same industries and presumably for the same
stocks over various time periods. Another problem in the use of betas is
the extent to which the movement of the stock historically has been
influenced by the specific risk of the stock and the extent to which it is
influenced by market movements. The RZ and the non-market risk
varies considerably from stock to stock, although it is conceded that



26 EDMUND A. MENNIS

this factor decreases significantly in importance when a group of stocks
are assembled in a portfolio. Nevertheless, should a portfolio manager
avoid all stocks that are not highly correlated with the market? To what
extent can the portfolio manager rely upon historical or projected
betas in making portfolio shifts, hoping that this will improve his
portfolio performance?

One final difficudty with the capital market pricing model still
remains. The determination of the future market level becomes critical
m order to determine whether greater or lesser risk should be assumed
in a portfolio. Predicting future market levels can indeed be a hazardous
occupation, as anyone who has tried to do it professionally over a
period of time well recognizes. The portiolio manager might follow the
recommendations of the academician quite carefully and construct
portfolios that should perform somewhat better than the market, but
can he or his organization get some guidance in the factors that
influence the market, both long- and short-term?

I have tried in this discussion to raise a number of questions that
have made acceptance of much of the academic research difficult for a
practitioner. 1 do not mean te imply that the work done should be
disregarded or that portions of it cannot be used successfully and
beneficially by professional money managers. However, I do suggest
that more consideration of the practical problems of money
management and additional research are needed. Both the academician
and the practicing financial analyst should work together more closely
in an attempt to serve their customers and the capital markets more
effectively.
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TESTS OF CAPITAL MARKET THEORY AND
IMPLICATIONS OF THE EVIDENCE

Michael C. Jensen

This paper will review the empirical evidence on the market model
and discuss its implications for security analysis. To begin this
discussion, let me point out that the Market Model, or what Sharpe
[1963] originally called the diagonal model, and the Capital Asset
Pricing Model are very distinct models. Neither one depends in any way
on the other. Many people confuse these two models but they refer to
quite different concepts and it is well to keep the distinction clearly in
mind. This paper will consider the major characteristics of the Market
Model, provide some illustrative examples and briefly summarize the
evidence. A Technical Paper prepared in connection with this paper
considers the major characteristics of the Asset Pricing Model and a
discussion of the theoretical and empirical content of the Two Factor

Model. *
THE MARKET MODEL

The Assumptions and Interpretation of the Market Model

The market model hypothesizes that we can represent the returns
on an individual security (or portfolio) as a linear function of an index
of market returns. That is, if we let:

Rjt = Returns on security j for period t including both
dividends and capital gains expressed as a fraction of the
beginning of period price.

Ryt =  Returns on a market index for period t including both
dividends and capital gains expressed as a fraction of the
beginning of period price.

%
Copies of Dr. Jensen’s complete research paper may be obtained from: The
Financial Analysts Research Foundation, University of Virginia, Post Office
Box 3668, Charlottesville, Virginia 22903. Please include payment of $3.00
with your order.
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Then the market model says that the relationship between the returns
on security j and the market index is given by

Rig = a = KRy, * ¢ (1)

where ey and 8; are constants specific to security j. e is a random
error term specific to the j’th security for period t, and is assumed to be
uncorrelated with the market returns and the error terms for all other
securities. I emphasize the fact that there is no theory behind the
market model given by (1). It is simply a statement about the empirical
relationship between security and market returns and tells us nothing
about what causes returns to be what they are in any period. It
hypothesizes only that there is a systematic linear association between
the returns on individual securities and the market index, and empirical
tests confirm this characteristic of the model.

An example of the relationship between the monthly returns on
Xerox and the market returns over the 107 month period from August
1961 to June 1970 is given in Figure 1. Each point denotes the return
earned on Xerox for some month in this time interval and the
corresponding return carned that month on the market index. The
market index returns were calculated as the average return on all
securities listed on the NYSE for each month during this period.1
(Single data points are represented by an asterisk and multiple data
points at the same location are plotted with a numeral representing the
number of points at that location. M denotes the point of means.) The
estimated regression or “characteristic” line given by equation (1) with
intercept, a = .018, and slope, § = .97, 1s drawn on the scatter diagram.
(The standard errors of estimates of the coefficients and the correlation
coefticient, which for Xerox is 488, are given in Table 1 along with
those for several other securities.)

The regression or characteristic line of the market model describes
what return Xerox will earn on the average given any particular return
on the market index. The slope coefficient §, the slope of the line
drawn in Figure 1 (which for Xerox is .97) is often called the measure
of “volatility” or “market sensitivity” or “systematic risk.” In this case
it tells us that when the market return for a given month is 1% above its
mean, the returns of Xerox will on the average be .97% higher than its
mean return and vice versa when the market return is 1% below its
mean. Obviously, the return on Xerox is not always exactly .97% above
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its mean in such months, since if that were true all the points in the
graph would lic exactly on the regression line. The vertical distance
between each point and the regression line represents the error term,
€0 in equation (1)—also illustrated in Figure 1. The intercept, a = .018,
tells us that we expect Xerox to earn 1.8 percent per month on the average
when the returns on the market are zero. These coefficients, thus, have
very simple and intuitive interpretations. Furthermore, we also know
that the average intercept and slope coefficients for all securities are
respectively zero and one given our definition of the market index.?
Thus, securities with betas greater than one are more volatile or more
sensitive to general market conditions than the average and vice versa
for securities with betas of less than one. The market model given by
equation (1) can be applied to bonds as well, and Sharpe [1973] shows
that the beta for bonds over the period 1946-1971 was .252. He used
quarterly returns on the Keystone B-2 bond fund and the Dow Jones
Industrial Average to obtain these estimates.

Several other examples of estimates of the Market Model for
securities with widely different characteristics are given in Figures 2, 3
and 4. The time periods used are July 1960-June 1970 or the period of
listing on the NYSE, whichever is shorter. The securities and their
regression statistics are also given in Table 1. As the reader can see the
utility and gold stocks represented by Consolidated Edison and
Homestake Mining are far less sensitive to market movements (i.e., low
betas) than Xerox, and Teledyne is far more sensitive (i.e., high beta).

In addition, Figure 5 portrays the market model for a portfolio
made up of an equal dollar investment in the following 17 stocks, all of
which are contained in the Dow Jones Index:

U.S. Steel Eastman Kodak
General Electric Union Carbide
International Paper Allied Chemical
American Brands Sears, Roebuck
General Foods General Motors
Procter & Gamble Goodyear

Texaco International Harvester
International Nickle Owens-1llinois
Johns-Manville

The intercept and beta for this portfolio are respectively .001 and .672.
The major difference between the model as applied to the portfolio and
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36 MICHAEL C. JENSEN

TABLE 1

IHustrative Regression Estimates of the Market

Mode! Obtained from Monthly Data

R =a F ﬁjRMt T

(Standard error of estimate in parentheses.)

Correlation Time Period

“Security” Intercept Slope Coefficient and Sample
a; Bj Size

Xerox 018 974 488 8/61-6/70
(.008) (.170) 107

Consolidated Edison - .008 438 277 7/60-6/70
(.007) (.140) 120

Homestake Mining .003 137 770 7/60-6/70
(.008) (.163) 120

Teledyne -.015 1.789 .675 6/66-6/70
(.016) (.286) 49

17 Security Portfolio  -.001 672 .860 7/60-6/70

(.018) (.037) 120
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the individu:

uritics is the very noticeable reduction of the scatter

s a direct reflection of

around the regression or characteristic Hne.
the effects of diversification—the errors are on the average rauch smaller
than (or individual sccuritics while the interrﬁpz and beta are just the
average of the coefficients for the mdividual sccuritics. This
diversification effect is also reflected in the corrcizmzm coetficient of
.86 which 18 much higher than the sverage of .53 that Blume [1971]
finds for individual securities over approximately this period.

Empirical Texts of the Market Model

There has been considerable testing of the Market Model 3 and the
major conclusion of these tests is that the model is in general well
specified. Empirical estimates of the intercept and beta coefficients do,
of course, contain errors, but the evidence indicates that the beta
coefficients are relatively stationary over time (especially  for
portfolios). This 1s an important result since these coefficients play an
imporiant role as the measure of systematic risk in the Capital Asset
Pricing Model (as we shall see below). Blume [ 1970] demonstrates that
the market model can be very useful in assessing the outcomes of
security returns; especially forecasts of portfolio returns conditional on
forecasts of future market conditions.

I the market is rising 1t would clearly be desirable to hold those
securitics with high betas and vice versa in periods in which the market
1s talling. In addition it would be desirable to find and use as investment
vehicles those securities whose betas were high in bull markets and low
in bear markets, However, as the graphs indicate, there is no difference
in the slope of the scatter between periods of positive and negative
market returns. Systematic testing of this proposition indicates that
there are apparently no sccurities which possess this desirable

characteristic, i.e., the betas of securities appear to be unchanged in up
and down markets.
In addition Blume [1971

9741 has examined the question of the
stationarity of the historially Gsls.m;uf:d heta coefficients over time in
some detail. Table 2 oives the correlation coetficients between the
estimated beta coefficients {or portfolios of size N = 1,2, 4,7, 10, 20,
35, and b0 securities for pairs of seven year time mt(xvaia in the period
July 1926 through June 196

there was complete monthly data on the CRSP Price Relative File from
1926 to 1968, The number of securities ranged from 415 1o 890 in his

38, He used data on all securities for which
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six subperiods. He constructed the portfolios by estimating the betas of
individual securities, ranking them from high to low and then forming
portfolios containing the first N securities, the second N securities, etc.
The portfolio returns were then estimated in the first period and in the
second period noted in the column headings of Table 2. The portfolio
returns in these periods were then regressed on a market index to
obtain a portfolio beta for the first period (for example 7/26-6/33) and
similarly for the same portfolios in the second period (i.e., 7/33-6/40).
These beta coefficients for each portfolio of size N were then correlated
with each other to obtain a measure of the accuracy of the historical
beta as an estimator of the future beta. As can be seen from Table 2,
these correlations are quite high, ranging from .59 to .99 —especially for
portfolios containing 10 or more securities. Note that the squared
correlation coefficient measures the percentage of variation in the
future estimates of betas explained by the histortical betas. Thus
roughly 36 percent of the variation in future individual security betas is
explained by the historical betas and 96 percent of the variation in
betas for portfolios of 50 securities is explained by the historical betas.
Thus, simple extrapolations of past betas appear to provide very good
forecasts of future betas for large portfolios but somewhat poorer
forecasts for individual securities and small portfolios.

Blume [1971, 1974] also provides evidence that the betas tend to
regress towards the overall mean beta of 1.0. That is, securities with
estimated betas greater than unity in one period have betas greater than
unity in a future period but the future beta tends to be closer to unity
and vice versa for low beta stocks. One can adjust for this regression
tendency in making forecasts of § and Figure 6 provides a graphical
tllustration of the accuracy of the historical portfolio beta estimated
from three years of past monthly data (for portfolios of 30 stocks) as a
predictor of the beta over the subsequent year. Levitz [1974] studied
the predictability of future portfolio betas for portfolios of 30 and 40
securities over the priod 2/63-1/71 for 800 stocks and Figure 6
characterizes the results he obtained from using past betas adjusted for
the regression tendency for three different subperiods and two
portfolio sizes. Levitz used an approximation to Blume’s [1971]
estimates of the regression tendency to obtain an adjusted beta. The
equation used was: 4

N
B, = 30 + 758,
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FIGURE 6

The Accuracy of the Adjusted Betas of 24 30-Stock
Portfolios in Predicting Thelr Betas During the Subssquent Year
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where g, is the beta estimated from the previous three years of
m<>nﬂ‘z}'y‘ portfolio retums and ',3: s the adjusted forecast of the
portfolio beta over the next year (obtained from weekly data). Figure 6
presents a plot of the actuai beta for the pertod 2/71 - 1/72 (estimated
from weekly data), ﬁ“ 70 V8. 568 7], the adjusted beta estimated from
monthly data in the period 2/68 - 1/71, Perfect forecasts would, of
course, lie on the 45° line and as one can see, the forecasts were very
good with a correlation of .97 with the future beta.

In addition to this evidence regarding the predictability of
individual security betas and the betas of portfolios of constant
composition, Jensen [1969] and Pogue and Conway [1972] have
examined the predictability of the betas of managed portfolios such as
mutual funds. kven if the betas of mdividual securities are stationary
through time there 1s no a priore reason for the betas of managed funds
to remain constant. The manager can change 1t easily by making
systematic changes in the portfolio composition. However, the evidence
indicates the systematic risk levels of portfolios are fairly constant over
time indicating that managers tend to follow relatively constant risk
policies. Figure 7 s a plot of the beta coefficients estimated from
amual data on 56 mutual funds in the 10-year period 1955-1964 versus
the betas for the same funds estimated in the period 1945-1954
presented by Jensen [1969]. The correfation between the two samples
was 0.74. Pogue and Conway [1972] performed similar tests on a
sample of 90 mutual funds in the periods 6/70 - 10/71 vs. 1/69 - 5/70.
They estimated the betas over the two intervals on daily, weekly and
monthly fund returns. The correlations beiween the betas were
respectively .G15, 895 and .703 for the daily, weekly and monthly
betas. This i1s consistent with the Jensen results and also provides
evidence of the benefits obtained by estimating the betas over shorter
as opposed to longer differing intervals. As the frequency of
observation of the returns increases f{ie., weekly as opposed to
monthly) for a gven total time interval, the number of return
observations used in estimating betas increases. This decreases the
measurement error in the estimates and thus increases the precision of
the estimates.® Since some of the prediction error is due to this pure
measurement  error, this  mereased precision will also increase the
correlation of the estimates between present and future betas.

The major assumption of the Market Model which is not
confirmed by the tests is the assumed independence of the ervor terms,
¢, among all secunties. King [1966] demonstrates that these errors are
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correlated across securities for a given time period and that these
correlations can be related to industry effects. Friend and Blume
[1970], Black, Jensen and Scholes {1972}, and Fama and MacBeth

[1973] also present indirect evidence of the non-independence of these
€ITOrS.
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(6]

NOTES

The data were obtained from the Center for Research in Security
Price (CRSP) monthly price relative file at the University of
Rochester.

To see this note that the returns on the market index Ry, for
month t are defined to be the average return for all securities
(represented by N) for that month. Using this definition and
substituting from (1) we have

—

Loy y oL
Ry, =N Z R, = .2 N (aj+ﬁjRMt+€jt)

=at i Ry T
where a, B, and e, are respectively the average intercept and slope
coefficients and average error term. Since Ryy, must equal itself
we see from this equation that a must be 0, § mustbe 1.0 and ¢,
must be 0. (See Fama [1968] for a more detailed discussion of

this point.)

See, for example, King [1966], Fama, Fisher, Jensen and Roll
[1969], and Blume [1970, 1971}.

While the adjustment equation used by Levitz seems to work fairly
well it has the undesirable property that it will cause the adjusted
B for estimates slightly less than 1.0 to be greater than 1.0, and
will increase the § (and therefore move it away from the mean) for
estimates in the range 1.0 to 1.2. This is inconsistent with the
observed evidence that the betas tend to regress towards the mean
over time. In order to be consistent with this observation the
coefficients in the adjustment equation should sum to 1.0.

Note, however, that the degree of precision of the estimated mean
return for a portfolio or security depends on the total length of
the time interval of observation and not on the frequency of the
observations within the interval.
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CAPITAL MARKET THEORY AND IMPLICATIONS
OF THE EVIDENCE—-CRITIQUE

Frank E. Block, C.F.A.

Professor Jensen has reviewed the market model and some of the
evidence supporting it in a most concise and lucid manner. We have no
quarrel with what he has said, but we do have some reservations about
the model itself.

Perhaps a good deal of the financial analyst’s intuitive rejection of
the academic model is a feeling that (1) the model is not expressed in
terms with which the practitioner can easily identify and (2) the
suspicion that academia is saying that the return from stocks is a result
of the return of the market itself (Professor Jensen is careful to avoid
this error in his paper). The truth, of course, is that market returns are
simply the weighted average of the returns of stocks, and not the other
way around. The association of a stock return with market returns
exists only to the extent that it is influenced by the same external
factors that dominate stock returns generally—such factors as interest
rates, inflation, confidence, demographics, tax rates, and the like.

Over a long period of history the stock market itself has provided
a return of perhaps eight or nine percent. The market model for an
individual stock says that, on average, we will receive a return of beta
times whatever return the market offers for that period of time, plus
(or minus) alpha. If the market does nothing (that is, provides a zero
return) then we are still entitled to a return of alpha.

The problem is that a stock with a beta of 1.5, seems to be
promising a long-term systematic return of 1.5 times, say, nine percent,
or 13.5 percent. Yet when we review the list of companies having 1.5
betas, we find a mixture of (1) volatile and cyclical stocks which have
had no history of such large returns and (2) growth stocks. The
cyclicals generally tumn out to have large negative alphas, particularly if
the betas were calculated properly—i.e., peak-to-peak or
trough-to-trough over one or more market cycles. Even the growth
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stocks are likely to have negative alphas, although the pattern is less
clear. A good example is shown in Cohen, Zinbarg and Zeikel’s
Investment Analysis and Portfolio Management, on page 768. Ninety
NYSE and ASE stocks having the highest 52-week betas are shown.
Seventy-eight have negative alphas!

The opposite phenomenon appears on low beta stocks. Positive
alphas show up far too frequently. The problem is that market model
beta magnifies the underlying market return as well as the variations in
market returns. Conceptually, the risk adjustment should be from a
normal return, rather than from a zero market return.

The market model can be expressed diagrammatically as follows:

Market Model

Expected Return | _ |Specific | , | Return for | Random
from a Stock Return Risk Bearing Noise
Rjt = ocJ- + 8 ant + ej ¢

The specific return, of course, is alpha, Each alpha is unique to a
given stock, and the average of all alphas has to be zero. The second
element on the right-hand side of the equation is the systematic return,
or simply beta multiplied by the return from the stock market for the
period. The final item is random noise with an average expected value
of zero.

We would like to suggest an amendment which would parallel the
work that analysts do already and therefore makes the market model
intuitively more pleasing to practitioners as a whole. This model would

read as follows:
Amended Market Model

Expected Return| _ |Different Kind of |, Adjustmen.t for | , Ranc.lom
from a Stock Specific Return Market Risk | Noise
Rjt = [Ocj +B(Ry)] + B(Rm¢-Ry) €t

Consider how an analyst typically predicts retums for common
stocks. He calculates the likely return as (approximately) the sum of
the growth rate,the yield, and the rate of change in the multiple. This
total rate of return is calculated over some useful time horizon on every



CAPITAL MARKET THEORY AND IMPLICATIONS 51

stock being considered for use by his institution. This return is already
in his files, but would provide a much larger “alpha” component (or,
specific return) than the one used in the academic market model. In
effect, it would be the total return expected from the stock.

How much would this new alpha exceed the old one? To answer
the question, a number we need is the expected normal longer term
return from the market itself. One would be inclined to select a number
that considered historial market returns and any reasonable arguments
for expecting the future to be different from the past. For purposes of
discussion let us assume that, say, nine percent is the expected future rate
of return for the stock market generally. With this as a bench mark, the
new alpha, or specific return, would exceed the old one by an amount
equal to the beta for the particular stock multiplied by nine percent.

Having added beta times nine percent to the first element on the
right-hand side of the equation, it must be substracted somewhere else.
It makes no sense to subtract it from the random noise, which we don’t
really need much anyway. Therefore let us subtract it from the second
component on the right-hand side of the equation. Thus, the second
component would now read 8 (R - Ry), or 8 (Ry, - nine percent),
where R, is the expected rate of return from the market over the
same period for which the (new) alpha was projected, and R, , the nine
percent of course, is the long-term expected return from the market.

What does the second component of the equation, as amended,
now provide?—simply that portion of the return that can be attributed
to expected departures from the normal level of market return. Thus,
the second component is no longer a mixture of return and risk, but
rather a simple risk or variability measure. The analyst may or may not
choose to estimate this element. Over very long time horizons, it will be
zero. If an opinion is held on the market returm for the appropriate
time horizon, the Amended Market Model provides an absolute return
forecast for that time period. If the market return is arbitrarily assumed
to be normal, the second element becomes zero and the equation
becomes an estimate of returmn relative to the market. Over the shorter
time periods, if no strong opinion is held about market returns, the
analyst could simply substitute, say, plus or minus one standard
deviation. The opportunities to manipulate the Amended Market Model
are expanded by its similarity to the sort of relative and absolute
forecasts which analysts are already making. The conventional model is
clumsy in this respect.
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Lest we upset some of our friends in academia, it should be
pointed out that all we have really done to the graph of the
characteristic line is to move the vertical axis (zero) to the right by nine
percentage points, or so. (At that point, the vertical axis should fall
approximately on the center of moment, thereby removing some of the
statistical problems concerning the reliability of estimated alphas.) All
of the points representing observations would be plotted in their same
relative position to the line, and the slope of the line (8) would remain
unchanged.

We would submit that the amended market model is more useful
in terms of the sort of return and risk estimates currently made by
practitioners than is the academic market model, and that it therefore
deserves some study for possible use in developing theoretical
constructs, as well as possible practical applications in such areas as
performance measurement.



LONG TERM INVESTING

Jack L. Treynor

The investor who would attempt to improve his portfolio
performance through unconventional, innovative research is currently
being challenged on three fronts: (1) The efficient marketers say he will
be unable to find any ideas that haven’t been properly discounted by
the market; (2) Lord Keynes says that even if he finds these ideas his
portfolio will be viewed as “eccentric” and “‘rash” by conventionally
minded clients (and by his professional peers); and (3) finally, the
investment Philistine says that even if he stands by his ideas he won’t be
rewarded because actual price movements are governed by conventional
thinking, which is immune to these ideas.

1. Successtul response to the first challenge lies in distinguishing
between two kinds of investment ideas: (a) those whose implications
are straightforward and obvious, take relatively little education or
special expertise to evaluate, and consequently travel quickly (e.g., “hot
stocks”); and (b) those that require reflection, judgment, special
expertise, etc., for their evaluation, and consequently travel slowly. (In
practice, of course, actual investment ideas lie along a continuous
spectrum between these two polar extremes, but we can avoid some
circumlocution by focusing on the extremes.) Pursuit of the second
kind of idea—rather than the obvious, hence quickly discounted, insight
relating to  “long-term” developments—is, of course, the only
meaningful definition for “long-term investing.”

According to Professor Eugene Fama, ‘“‘disagreement among
investors about the implications of given information does not in itself
imply market inefficiency wunless there are investors who can
consistently make better evaluations of available information than are
implicit in market prices.” Thus when one talks about market
efficiency it is important to distinguish between ideas that require
thoughtful analysis and ideas that don’t: if the market is inefficient, it
is not going to be Inefficient with respect to ideas understood with a
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minimum of education or special training, since, by definition, these
ideas are unlikely to be misevaluated by the great mass of investors.

Under what circumstances will investors’ errors in appraising
information available to all lead to investment opportunities for some?
If investors disagree on the value of a security even when they have the
same information, their differences in opinion must be due to errors in
analysis. If investors err independently, then a kind of law of averages
operates on the resulting error in the market consensus. If enough
independent opinions bear on the determination of the consensus price,
the law of “large numbers” effect will be very powerful, and the error
implicit in the consensus will be small compared to errors made on the
average by the individual investors contributing to the consensus.

The key, however, to the averaging process underlying an accurate
consensus is the assumption of independence. If all—or even a
substantial fraction—of these investors make the same error, then the
independence assumption is violated and the consensus can diverge
significantly from true value, and the market ceases to be efficient in
the sense of pricing available information correctly. I see nothing in the
arguments of Fama or the other efficient markets advocations to
suggest that large groups of investors may not make the same error,
particularly in appraising the kind of abstract ideas that take special
expertise to understand and evaluate, and that consequently travel
relatively slowly.

Thus Fama’s statement can best be revised to read: “Disagreement
among investors due to independent errors in analysis does not
necessarily lead to market inefficiency.” If the independence
assumption is violated in practice, every violation represents a potential
opportunity for fundamental analysis.

2. The assertion that the great bulk of practicing investors find
long-term investing impractical was set forth almost forty years ago by
Lord Keynes:

Most of these persons are in fact largely concerned not with
most superior long-term forecasts of the probable yield of an
investment over its whole life, but with foreseeing changes in
the conventional basts of evaluation a short time ahead of the
general public. They are concerned not with what an
investment is really worth to a man who buys it for keeps,
but with what the market will evaluate it at under the
influence of mass psychology three months or a year hence.
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Obviously, if an investor is concerned with how the ““mass psychology”
appraisal of an investment will change over the next three months, he is
concerned with the propagation of ideas that can be apprehended with
very little analysis and that consequently travel fast.

On the other hand, the investment opportunity offered by market
inefficiency is most likely to arise with investment ideas that propagate
slowly, or hardly at all. Keynes went on to explain why practical
investors are not interested in such ideas:

It is the long-term investor, he who most promotes the public
mterest, who will in practice come in {or the most criticism,
wherever mvestment funds are managed by committees or
boards or banks. For it is in the cssence of his behavior that
he should be eccentric, unconventional and rash in the

confirm the general belief in his rashness; and if in the short
run he is unsuccessful, which is very likely, he will not receive
much mercy. Worldly widom teaches that it is better for
reputation to fail conventionally than to succeed
unconventionally.

Thus Keynes not only described accurately the way most professional
mvestors still behave; he also supplied their reasons for so behaving. It is
noteworthy, however, that he was careful never to say that the
long-term investor who sticks by his guns will not be rewarded.

But is the price of unconventional holdings as high as Keynes
alleges? Modern portfohio theory says that the holding of an individual
security can be assessed only 1n the context of the overall portfolio: So
fong as the overall portfolio has a reasonable level of market sensitivity
and 1s reasonably well diversified, the beneficiary has nothing to fear

X3

from “‘unconventional” holdings—and still less to fear from
conventional holdings bought for unconventional reasons. There is, of
course, marketing advantage in holding securities enjoying wide popular
esteem but, as investors as a class become more sophisticated,
professional investors are less likely to be challenged on specific
holdings.

3. There is finally a widely held school of thought that asserts
that  research directed toward improving our analytical tools is
automatically impractical because it does not describe the behavior of a
market consensus based on opinions of investors unfamiliar with these
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tools. This line of argument puts a premium on investment ideas that
have broad appeal or are readily persuasive, while rejecting the ideas
that capture abstract economic truths in terms too recondite to appeal
to the mass of investors.

The investment Philistine who asserts that it is impossible to
benefit from superior approaches to investment analysis if the market
consensus 18 not based on these approaches misunderstands what
appraisal of a security means: An analyst’s opinion of the value of a
security is an estimate of the price at which, risk-adjusted, the return on
the security is competitve with the returns on other securities available
in the market. A superior method for identifying undervalued securities
is therefore tantamount to a method of identifying securities which at
their present prices offer superior long-term returns. The mere inclusion
of such securities in a portfolio will guarantee a superior tnvestment
performance.

Suppose, for example, that the investor identifies a stock for
which the market persistently underestimates actual earnings. We can
formalize this idea by appealing to a standard stock valuation model
such as the Gordon-Shapiro model. For simplicity, the Gordon-Shapiro
model assumes that: (1) the future dividend payout ratio will be
constant over time; and (2) the percentage rate g at which earnings
(hence, given (1), dividends) grow will be constant over time. The value
of the stock equals the present worth of the growing stream of
dividends, discounted at rate p (i.e., the “cost of capital”).

Let the ratio A of the consensus forecast of earnings at any point
in time to true earnings (which, assuming the consensus correctly
anticipates the constant payout rate, will also be the ratio of the
consensus forecast of dividends to true dividends) also be constant over
time. Then true earnings, true dividends, the consensus forecast of
earnings, and the consensus forecast of dividends will all grow at the
same rate g. If A equals one (i.e., if the consensus correctly anticipates
future earnings), return (dividends and appreciation combined) to the
shareholder p” will equal p, the cost of capital. If X is less than one (i.e.,
if the consensus consistently underestimates future earings), the return
to the shareholder p” will exceed the cost of capital. The difference,p’ -
p, is the shareholder’s reward for being right when the consensus is
wrong. If the consensus continues to be wrong indefinitely his reward
will continue indefinitely.

The table below provides a rough basis for estimating how big the
return differential »’ - p from holding undervalued stocks will be under
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the assumption that the general mass of investors never come around to
forecasting earnings correctly (see Appendix A). It should be noted that
these are retums per annum. The trading rate required to realize these
returns is obviously very low.

TABLE
assume p = 10%
g A p-p
0 0.5 10%
5% 0.5 5%
0 0.67 5%
5% 0.67 2.5%
g = rate of growth in earnings and
dividends
A = ratio of market-consensus

estimate of magnitude of future
earnings to true mar-magnitude

abnormal rate of return that will
be realized by holding stock indef-
initely, even if market continues to
underestimate true earnings.

S
©
il

Summary

To the threefold challenge, we have offered a threefold reply: (1)
the efficient marketer’s assertion that no improperly or adequately
discounted ideas exist is both unproved and unlikely; (2) Keynes’
suggestion that unconventional investing is impractical ignores the
wisdom of modern portfolic theory (quite understandably, since MPT
is a post-war development); and (3) the investment Philistine who says
good ideas that can’t persuade the great mass of investors have no
investment value 1s simply wrong.

We can sum up our case by asking the following question: If a
portfolio manager consistently exhibited the kind of abnormal returns
suggested in the Table, while maintaining reasonable levels of market
sensitivity and diversification, how long would it be before his
investment record began to outweigh, in the eyes of his clients, the
unconventionality of his portfolio holdings?
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APPENDIX A

Let E(t) be earnings of the firm at time t, be the dividend payout
ratio, p the market discount rate (the cost of capital) and g the
projected growth rate. If, for the sake of argument, we define *“‘correct”
pricing of the company in terms of the well known Gordon-Shapiro
formula, we have for the intrinsic value v.

bE(t)

Vv = p_g

If the internal return on reinvested funds is 7, we have

E(t)=T(l-b) {tE(T)dT :gé’tE(T)dT =Ege8t .

If priced correctly, we have for price as a function of time,

al gt
o(t) = bE e
p-8
If underpriced by factor A, we have
?\onegT
vit) = ————
p-8

Differentiating, we obtain the rate of price appreciation
dv _ B gt
dr =MbE, ;g o8
From previous considerations we know that the dividend is given by

bE, 8t

For the price change and dividend together we have

Ag+p -
gt ABTD 8
bE,e p-g
price + dividend Ag+p-g¢
rate of return = price a A
= -g - g_
A

The return differential realized by holding a stock underpriced by a
factor A is therefore .
L-8 1
plp=n —(-9)=(-gK-1 -
But since L is always positive, we have p’-p > 0.
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APPENDIX B

How would the price of a mispriced security have to behave in the
future to prevent its holder from realizing an extraordinary return?

Ordinary return is p. If we replace A in the previous model by A (t), we
can state the condition as:

L bEoet' | o8t = pr (1) bioe

dt p-g p-g
The left-hand side is the return from a mispriced security in the more
general case in which the value of X is changing over time. The
right-hand side is the normal return on the actual (mispriced) market
price. We ask: How must A change over time if the investor is to realize
only a normal return on the mispriced security f{ie., A F 1)?
Differentiating, we have:

¥ 8 Nexs
A(t)bE, —8& 8l + d\ bFo el 4 pp o8t py (UbFoest
p-g dt  p-g p-g

This can be simplified as follows:
Mog+ 9+ (o - g) = oM (1),

(g-p (1) + P =g

The solution is:
Mt) = Agele -8t 4 1,

When t = 0, we have:
7\(0) = Ay + L.

Hence, if X (0) < 1, we have Xy =X (0)-1 < 0.

Since the exponent p - g > 0, market price must fall faster and faster to
prevent investors {rom realizing an extraordinary return on an
underpriced stock (see table following).
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TABLE
A(0) = 0.5 => A, = -0.5
p-g=5% p-g=10%
(b -ght | Mty ) (e-g)t | A(Y)
0 0 0.5 0 0.5
1 | 0.05 0.474 0.10 0.448
2 10.10 0.448 0.20 0.390
4 10.20 0.390 0.40 0.254
8 1040 0.254 0.80 negative
16 | 0.80 negative




THE CAPITAL ASSET PRICING MODEL FROM
A PROFESSIONAL’S POINT OF VIEW

Jerome L. Valentine, C.F.A.

The papers presented earlier were more than sufficient to explain
the assertions of the Capital Asset Pricing Model. This paper attempts
to discuss only two points from the standpoint of the practicing
analyst. First, what findings in the model are useful to current practice,
and to what extent are the findings unrealistic. Second, what practical
complexities in the market might limit the application of the model in
realistic applications.

The model implies that the best portfolio will be some
combination of the *“market portfolio” and the risk-free asset (which
could be approximated by T-bills). Even if there were not a perfect
agreement among investors, each investor would have his own “best
portfolio” of risky assets and then either increase or decrease his risk by
borrowing or by buying T-bills. This argument is useful to the
practitioner because it does not presuppose the belief that investors
agree. It implies that we should re-think the idea that risk-adverse
accounts should be in a different set of securities from accounts willing
to accept a high level of risk. It may very well be the case that both
types of accounts should have the same stock portfolio, but the former
should have a high percentage of assets in cash equivalents in order to
reduce risk. This concept has some intuitve appeal, for it places all
accounts in the “best” set of stocks, and separates the risk adjustment
part of the problem from the problem of equity selection, placing it in
the realm of the cash-bond-equity mix decision.

Another possible benefit of the model stems from the numerous
tests of the theories implying short-term randomness in security price
movement. Since there is now little doubt that hourly or daily
movements in prices are not predictable, the trading desk activity at
institutions may need to be restructured to some extent. It is fairly
common practice for traders to attempt to anticipate market behavior,
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On occasion this may cause the orders from portfolio managers to be
delayed on the trading desk for quite some time. If fundamental
analysis was valuable and short-term price prediction fruitless, this
situation obviously should be altered.

The problem is that capital asset pricing theory, if taken literally,
implies that fundamental analysis is not useful. The impact of the
theory on the value of analysts is obvious. Seme conceptual problems
that T have in relating the theory to the actual practice of investment
professionals have already been presented in a Financial Analysts
Research Foundation working paper. At this time, [ would like to
restrict consideration to only one problem in the theory—the problem
of market structure. Analysts have always held that the market’s
behavior is highly complex, whereas the capital market theory asserts
that it is describable by a fairly simple equation refating the “market”
change and the change in the price of individual securitics. The balance

66

of this paper presents some preliminary findings on a set of companies
constituting over 50 percent of the market value of the 5 & P 425.
Historical {or ‘“‘ex post”) returns were used, and the capital market
theory is theory of expectations (or “ex ante”) theory. Nevertheless,
Jensen (in a paper published in the Bell Journal) has shown that the ex
ante theory implies ex post returns which follow the “beta” equation
and hence that the theory can be subjected to empirical testing. The
following empirical evidence relates to the “market” concept treated as
a single variable in the most fundamental portions of the thory.

The Capital Asset Pricing Model and beta theory frequently discuss
the “‘market” as if it were a single entity easily recognized and
measured by investment professionals. Actually, of course, “market
behavior” s some logical construct which is known only by its
footprints—its impact on individual stocks. It is possible, of course, to
evaluate a number of the footprints in order to gain some msight into
its path, and this is what the standard market indices attempt to do.
These indices aggregate the behavior of a number of stocks in order to
portray with some degree of accuracy the behavior of the “market”
that hes behind each of the companies as a “common factor”
influencing all companies.

A problem occurs immediately, however, since each index is an
approximation of the common factor, and it is not clear which
“market” index to use. Since the popular indices show quite different
performances over time, it is not clear whether the beta based on one
index should be preferred to the beta based on another.



THE CAPITAL ASSET PRICING MODEL 63

A more fundamental problem is whether the variations in this
common factor that we call the “market” can be described by only one
index. It is at least logically possible that two independent indices (two
common factors) would be needed to adequately describe the behavior
pattern of stocks. A statistical technique known as factor analysis can
be used to determine the number of common factors influencing stock
price behavior. If this type of analysis is applied to market swings as
variables, it produces the number of “common factors” required to
explain the pattern of behavior present in bull market and bear market
swings.If the Capital Asset Pricing Model is correct, then one factor {the
general market) could explain this entire structure, If one factor is all
that is needed to predict a company’s return, then the “beta” approach
is a straight-forward way to perform the prediction. The possibility that
this situation may in fact be the case in actual market behavior can be
directly explored by using factor analysis with market swings as
variables. The number of factors shown in this type of study can be
interpreted as the number of independent characteristics of companies’
relations to the market needed to describe their market behavior.

Table I lists the companies used in the study, and Table II
identifies the beginning and ending points for the time periods chosen
for the market swings. Table Il shows the beta coefficients and
standard errors for the companies involved. The basic results of the
study can be shown for two different types of factor analysis which
exhibit comparable findings. Only the results for the first six factors are
shown, but the study indicated that all six of these are significant even
though beta theory implies only one.

Alpha Factor Analysis Principle Components Analysis

% of Explainable Variation % of Total Variation

Factor Number Explained by Factor Explained by Factor
27.6 19.6
2 22.3 18.2
3 15.4 11.5
4 14.2 10.1
) 12.7 9.7
6 7.9 7.4

These results show that these is no tendency for the information
to be strongly forced into a single factor. In fact, if a statistician
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JEROME L. VALENTINE
TABLE I
Data Cases
Identification of Firms

American Home Products 25. Johnson & Johnson

. Atlantic-Richfield (ARCO)? 26. Kresge
American Tel & Tel 27. Merck
Avon Products 28. Minnesota Mining & Manufac-
Burroughs turing

. Caterpillar Tractor 29. Mobil Oil (Socony)?
Coca-Cola 30. Pfizer
Continental Ol 31. Philip Morris
Dow Chemical 32. Phillips Petroleum
Du Pont 33. Polaroid
Fastman Kodak 34. Procter & Gamble
Eli-Lilly 35. Royal Dutch
Exxon (Standard Oil of 36. Schering-Plough (Schcring)?’
New Jersey) 37. Schlumbergcr4
Ford 38. Sears-Roebuck
General Electric 39. Shell O
General Motors 40. Standard Oil of California
Getty Oil 41. Standard Oil of Indiana
Gulf Oil 42. Sun Oil
Halliburton 43. Texaco®
IBM 44. Texas Instruments
Interational Nickel 45. Union Carbide
International Tel & Tel 46. Warner-Lambert
International Paper 47. Westinghouse
J. C. Penney 48. Xerox®

NOTES

Taken as Atlantic Refining until merger with Richfield Oil. First joint

observation: 10/7/66.

Taken as Socony Oil until Mobil Oil formed. First observation as Mobil:
10/7/66.

Taken as Schering until merger with Plough. First joint observation: 4/28/71.
Taken as Daystrom until Schlumberger formed. First observation as
Schiumberger: 6/26/62. )

Taken as Texas Company until Texaco formed. First observation as Texaco:
8/3/59.

Taken as Halowd until Haloid Xerox formed; taken as Haloid Xerox until
Xerox formed. First observation of Haloid Xerox: 8/3/59; first observation of
Xerox: 12/12/61.
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TABLE I1

Time Periods

Fifteen market swings over the period from July 15, 1957 to
November 30, 1973 were studied. Each date delimiting a rise or fall was
selected as the highest or lowest point in the respective swing. Data on
stock prices as of a given day were acquired from microfilm records of
the Wall Street Journal. When only bid-ask spreads were quoted, the bid
prices were recorded and used in subsequent calculations. Several of the
stocks in the studies, in the earlier part of the period, were traded
over-the-counter and only bid-ask spreads were available. Information
regarding stock splits and payment of dividends was obtained from the
1973 edition of Meodv’s Industrial Manual. Rates of return for each
stock were calculated for each market swing taking account of price
change, stock splits, stock dividends, and cash dividends. The exact
dates delimiting the chosen swing pexiods are as {ollows:

July 15,1957
October 22,1957
August 3, 1959
October 25, 1960
December 12, 1961
June 26, 1962
February 9, 1966
October 7, 1966
October 9, 1967
March 5, 1968

11. November 29, 1968
12. May 26, 1970

13. Aprl 28, 1971

14, November 23, 1971
15. January §, 1973
16. November 30, 1973

© 0~ O U B G0 N e

_
@

The analytic procedure followed was a Factor Analysis of 48 cases (48

firms) by 15 variables (rates of return for 15 market swings).
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TABLE 1l
BETA STANDARD

COMPANY COEFFICIENT ERROR
American Home Products 0.78 5.6
Atlantic Richfield 1.11 12.4
American Tel & Tel 0.67 6.2
Avon Products 1.03 8.7
Burroughs 1.01 9.3
Caterpillar Tractor 1.35 8.3
Coca-Cola 0.86 6.0
Continental O1l 1.09 14.5
Dow Chemical 0.91 5.9
Du Pont 0.80 7.9
Eastman-Kodak 0.97 7.1
Eli-Lilly 0.88 8.4
Exxon (Standard Oil of N.J.) 0.64 7.1
Ford 1.13 8.7
General Electric 1.06 6.4
General Motors 0.99 5.8
Getty O1l 1.11 11.5
Gulf Oil 0.90 7.8
Halliburton 1.23 10.0
IBM 1.09 7.4
International Nickel 0.82 9.8
International Tel & Tel 1.77 8.7
International Paper 0.92 8.3
J. C. Penney 1.28 5.2
Johnson & Johnson 1.01 8.9
Kresge 1.51 8.8
Merck 0.88 6.8
Minnesota Mining & Man. 1.12 5.3
Mobil Oil (Socony) 0.90 10.0
Plizer 0.70 8.1
Philip Morris 0.98 11.1

Phillips Petroleum 0.88 11.8
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TABLE 111 (Continued)

BETA
COMPANY COEFFICIENT
Polaroid 1.78
Procter & Gamble 0.83
Royal Dutch 0.78
Schering-Plough (Schering) 0.76
Schlumberger 1.27
Sears-Roebuck 1.03
Shell Oil 0.99
Standard Oil of Calif. 1.04
Standard Oil of Indiana 0.83
Sun Oil 0.65
Texaco 0.87
Texas Instruments 1.43
Union Carbide 1.03
Warner-Lambert 0.93
Westinghouse 0.86
Xerox 1.05

67

STANDARD
ERROR

16.2
6.7
9.1
6.7

10.9
5.5
9.2
7.5
5.2
9.1
8.4

11.6
7.5
7.6
9.7
6.6
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wishing 1o explain companies’ returns using the behavior of the
“market” factors to characterize each company’s behavior, chose only
two, he would lose half ol his already limited explanatory power. If he
used only one, he would lose three-fourths of his power. Beta theory
uses a one variable equation to move from a market return to a
company return, with the company characterized by only one number
and the “market” approximated by only one mdex of doubtful
reliability. It is not hard to understand why beta-based predictions of
the return of individual companies are not highly reliable.

The rvesults were so sharply at odds with the theory that a number
ol cross-checks were made to attempt to locate some logical flow in the
study. Table IV shows alpha factor analysis results (a type of factor
analysis that assumes that the market swings were randomly sampled
from the set of all possible swings) on the actual company price
relatives (I), the logs of the price relatives (IT), and the price relatives
annualized (IIT). This might help to show whether the results stemmed
from some inadequate way of presenting the company returns. As can
be seen from the table, the importance of the many factors was not
reduced. The middle portion of the table shows the “communalities” of
the market swings—the proportion of each swing’s variation that could
be explained by the factors. These communalities were about the same
using each of the variable types.

Table V presents the results of studies using three types of factor
analysis. “PA1” refers to the principle components analysis, “PA2” to
common factor analysis, and “Alpha’” to alpha factor analysis. It is not
necessary to discuss the features of the techniques here. The important
point is that the bottom of the table shows that multiple factors appear
regardless of technique. The factor loadings in the upper portion of the
table are the correlation coefficients of each of the market swings to
each of the first three factors.

Table VI shows the results of the actual alpha factor analysis in
Section 1. Section II shows what the results would have been if the
companies had behaved in accordance with their beta coefficient and a
nominal standard error. Section Il shows the results (by a monte carlo
simulation) if they had behaved in accordance with both their beta and
their standard error. Notice that Section II has only one factor
explaining 100 percent of the behavior. Section III has the companies’
actual standard error and shows 65 percent of the behavior explained
by the data. These values compare to 27.6 percent for the first factor
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using the actual behavior of companies. In other words, the table
clearly shows that the actual results are at odds with the theory.

One of the problems of factor analysis is that it tends to become
too theoretical-moving too far away from the analyst’s ability to
understand intuitively what is happening. Graph 1, 2, 3 and 4 are an
attempt to help avoid this difficulty to some extent. Each chart shows
companies’ ticker symbols in a scatter diagram of their scores on the
two most important factors of one of the studies. Companies located
close together would display similar price patterns. The first two charts
show data for the entire time period using two different factoring
techniques. The last two graphs show two different subsets of the time
period in the overall study.

Graphs 5, 6, and 7 show the behavior of market swings on the
factors from three different ‘‘angles” or “‘points of view.” Swings
located close to each other could be regarded as having been similar in
the structure of their companies’ movement.

The result of all of this probing presented in the various tables is
that the structure of the market’s actual behavior is substantially more
complex than postulated by beta theory. Unfortunately, this is only a
beginning, for how this complexity can be related to the traditional
forms of fundamental analysis is a question that must be left to future
research. Until additiona answers are developed and incorporated into
capital asset pricing theory, however, the practicing professional would
probably be well advised to continue the use of fundamental
techniques. The theory to date has provided a number of practical
results, but it will probably be some time before academicians or
professionals will be able to capture the richness of the structure of
security price movements. One number, as we have seen, is not
sufficient.
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DISCUSSION OF CAPITAL MARKET THECORY

Neil Wright

These comments will be divided into three sections: a concession,
a warning, and a strategy discussion. The concession is clear. Individual
mvestors or managers who are unusually cunning can clearly make extra
returns in the market over time. For example, the data on mutual funds
or aggregate institutions in general does not climinate the possibility
that we could have some financial analyst here who was cunning
enough to be worth a million dollars a vear. All of us probably can
think of examples where people have been systematically cunning or
systematically unwise. A few years ago, for example, the stock market
systematically overvalued conglomerates because it accepted earnings
growth, even when that earnings growth was generated by one company
buying others with a lower price earnings ratio. I’'m not certain thatis
quite as comforting to the financial analyst with regard to his job
security, job position, and his worth to the investors who use him or to
the firm that hires him as it sounds. The fact that there are few analysts
out there making a fortune says very little about what the average
analyst is going to be worth over time. I am reminded of stories in the
Wall Street Journal that divided investors into two groups: On one hand
there were all the little mvestors who were “stupid” and who
systematically misinvested in the stock market. On the other hand there
were the “professionals” who came in and brought the stock market
back into line, although presumably not completely into line, and in
the process made money. When one looked at that category of investors
called “professionals” he would find that they had a return greater than
that of a random market portfolio. And then, of course presumably, if
one looked at the amateur investors he would find a return Iess than that
of a random market portfolio. At least that was the conclusion in the
newspaper stories.
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Jerry Valentine’s paper, however, does not necessarily lead us to
that type of conclusion. Studies on the mutual funds, such as the one
by Jensen, suggest that professional investors as a whole are not doing
better than the market on the average. This means that if you simply
selected a fiancial analyst from the FAF Directory and didn’t know
anything about him, his expected value would be zero. That’s a fairly
serious problem for analysts to face. If analysts as a whole arc just
getting normal returns there might be some smart analysts getting above
normal results while others are getting below normal results.

Let’s take a situation where a superior analyst starts bidding up
the price of certain securities that are in fact especially desirable.
Holders who use standardized information automatically think they are
overpriced and immediately start selling. If in fact they knew the extra
information and analysis that the superior analyst knew, they would
consider them underpriced. Obviously these holders did the wrong
thing by selling. Success can’t be as simple as mercly copying the
crowd. However, doing cxactly the opposite of what the conventional
wisdom is in Wall Street does not always result in success either,

Let’s examine the kind of strategy these considerations suggest.
The efficient markets hypothesis suggests that you must have genuinely
superior analysis in order to come out ahead. The best way to do this is
to try to generate somcthing that’s unique and speciad—not mercly
run-of-the-mill industry studies and phone contacts with other analysts
that keep your predications within the consensus range. Suppose, for
example, we have an oil crisis and the stock market is gyrating wildly.
Since the impact on the economy would be very hard to analyze, if 1
were an analyst for the duration of the crisis I would work 16 hours a
day. If I were managing analysts I would work them 16 hours a day.
Then when the crisis settled down I would tell everyone to go home
and take a month off to compensate for the extra effort during the
crisis period. Also, I would not expect the analysts to churn out lots of
company reports. It seems unlikely that they are going to come up with
special nsights on 30 companies a year if it’s hard to come up with any
insights at all. I would encourage them to spend more time
concentrating on a single firm until they knew what was really going on
in the firm and in its industry.

Let me go on to the problem that Dr. Valentine raised relating to
rank order bias. The problem is that if in retrospect you look over your
own projections of what stocks were going to do, you will notice that
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on average they didn’t come out quite as well as you expected. (I've
noticed this problem in my own investing.)

It was suggested that this type of rank order bias could also apply
in measuring betas. Suppose we wish to get as high a beta portfolio as
possible with direct investments, rather than by levering with borrowing
money. In that case, if we take a set of estimates of beta we will really
not have as high a beta portfolio as we thought. For instance a 3.0 beta
estimate might turn out to be a 2.7 beta at the end of the year. Dr.
Jensen mentioned this in another context. I would like to make two
observations. One is that it wouldn’t occur if we were following the
strategy of buying a market portfolio with beta close to one and then
either by treasury bills or borrowed money sought to change our betas.
This wouldn’t occur because this rank order bias depends on there
being a semblance of asymmetry in the securities which one is
considering. If you are picking a beta around one you won’t be
disappointed on the average because you have as many securities with a
beta above you as below you and the rank order bias would be very
mild. It will only be a serious problem when you’re dealing with betas
or an extreme value, which as far as I can tell not many institutions do.
There are very few mutual funds, for instance, that will pick stocks
with betas up in the two range.

The third thing I wanted to speak of 1s the issue of factor analysis.
I must confess that when I read it, it produced amazing results to me in
the sense that six factors were found in the analysis of 48 companies.
Intuitively, that means for each company, you need a marketindex of
all 48 companies and then some market index which was a subset of
that (say 25 of the 48 companies), and then some other index of a
subset of companies (perhaps 15}, and then another subset of 10 and
another subset of 7 and another subset of 4. That is, you would need a
variety of indices so that, for instance, in describing a company you
might say it’s in the American Stock Market; it’s a steel company; a
steel company in the Eastern part of the country; a steel company in
the Eastern part of the country that sells to consumers that uses some
railroad system, etc. Well, if you consider 48 companies, each in
different industries, etc., it becomes very difficult to understand what
those six factors would have meant. Further, I'm surprised in the sense
of similar studies in the past, no one has results quite like Valentine’s
study. King and Feenan and Hester have done the same thing and found
that the first factor was more significant than the results that we have



84 NEIL WRIGHT

heard here today. That first factor being the one that would associate
with beta. Thus, further work should be done before we can analyze
just how many factors there are and what weight they have in
individual security movements.

Finally, I would like to mention that for the present as long as we
can put together portfolios that act as if beta is the one thing that
matters then it really doesn’t make any difference if there are six
factors underncath what the stocks are doing. It may make some
difference if you’re trying to do some analysis on rate of return, which
can be very important. In terms of portfolio management, however, we
can concentrate on heta and not worry about other factors.
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