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1
Are Financial Markets Efficient?

THE efficient markets hypothesis (EMH) has been the central
proposition of finance for nearly thirty years. In his classic state-
ment of this hypothesis, Fama (1970) defined an efficient financial
market as one in which security prices always fully reflect the
available information. The efficient markets hypothesis then states
that real-world financial markets, such as the U.S. bond or stock
market, are actually efficient according to this definition. The
power of this statement is dazzling. Perhaps most radically, the
EMH ‘rules out the possibility of trading systems based only on
currently available information that have expected profits or
returns in excess of equilibrium expected profit or return’ (Fama
1970). In plain English, an average investor—whether an individ-
ual, a pension fund, or a mutual fund—cannot hope to consistently
beat the market, and the vast resources that such investors dedi-
cate to analyzing, picking, and trading securities are wasted. Better
to passively hold the market portfolio, and to forget active money
management altogether. If the EMH holds, the market truly knows
best.

In the first decade after its conception in the 1960s, the EMH
turned into an enormous theoretical and empirical success.
Academics developed powerful theoretical reasons why the
hypothesis should hold. More impressively, a vast array of empiri-
cal findings quickly emerged—nearly all of them supporting the
hypothesis. Indeed, the field of academic finance in general, and
security analysis in particular, was created on the basis of the EMH
and its applications. The University of Chicago, where the EMH
wasinvented, justly became the world’s center of academic finance.
In 1978, Michael Jensen—a Chicago graduate and one of the cre-
ators of the EMH-—declared that ‘there is no other proposition in
economics which has more solid empirical evidence supporting it
than the Efficient Markets Hypothesis’ (Jensen 1978, p. 95).

Such strong statements portend reversals, and the EMH is no
exception. In the last twenty years, both the theoretical foundations
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of the EMH and the empirical evidence purporting to support it
have been challenged. The key forces by which markets are sup-
posed to attain efficiency, such as arbitrage, are likely to be much
weaker and more limited than the efficient markets theorists have
supposed. Moreover, new studies of security prices have reversed
some of the earlier evidence favoring the EMH. With the new theory
and evidence, behavioral finance has emerged as an alternative
view of financial markets. In this view, economic theory does not
lead us to expect financial markets to be efficient. Rather, systematic
and significant deviations from efficiency are expected to persist for
long periods of time. Empirically, behavioral finance both explains
the evidence that appears anomalous from the efficient markets
perspective, and generates new predictions that have been con-
firmed in the data.

This book introduces the research in behavioral finance. In this
opening chapter, we describe both the theoretical and the empir-
ical foundations of the EMH, as well as some of the cracks that
have emerged in these foundations.

The theoretical foundations of the EMH

The basic theoretical case for the EMH rests on three arguments
which rely on progressively weaker assumptions. First, investors
are assumed to be rational and hence to value securities ratio-
nally. Second, to the extent that some investors are not rational,
their trades are random and therefore cancel each other out with-
out affecting prices. Third, to the extent that investors are irra-
tional in similar ways, they are met in the market by rational
arbitrageurs who eliminate their influence on prices.

When investors are rational, they value each security for its
fundamental value: the net present value of its future cash flows,
discounted using their risk characteristics. When investors learn
something about fundamental values of securities, they quickly
respond to the new information by bidding up prices when the
news is good and bidding them down when the news is bad. As
a consequence, security prices incorporate all the available infor-
mation almost immediately and prices adjust to new levels corre-
sponding to the new net present values of cash flows. Samuelson
(1965) and Mandelbrot (1966) proved some of the first theorems
showing how, in competitive markets with rational risk-neutral
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investors, returns are unpredictable—security values and prices
follow random walks. Since then, economists have characterized
efficient securities prices for risk-averse investors, with both vary-
ing levels of risk over time and varying tolerances toward risk. In
these more complicated models security prices are no longer pre-
dicted to follow random walks. Still, investor rationality implies
the impossibility of earning superior risk-adjusted returns, just as
Fama wrote in 1970. The EMH is thus first and foremost a conse-
quence of equilibrium in competitive markets with fully rational
investors.

But remarkably, the EMH does not live or die by investor ratio-
nality. In many scenarios where some investors are not fully ratio-
nal, markets are still predicted to be efficient. In one commonly
discussed case, the irrational investors in the market trade ran-
domly. When there are large numbers of such investors, and
when their trading strategies are uncorrelated, their trades are
likely to cancel each other out. In such a market, there will be sub-
stantial trading volume as the irrational investors exchange secu-
rities with each other, but the prices are nonetheless close to
fundamental values. This argument relies crucially on the lack of
correlation in the strategies of the irrational investors, and, for
that reason, is quite limited. The case for the EMH, however, can
be made even in situations where the trading strategies of
investors are correlated.

This case, as made by Milton Friedman (1953) and Fama (1965),
is based on arbitrage. It is one of the most intuitively appealing
and plausible arguments in all of economics. A textbook defini-
tion (Sharpe and Alexander 1990) defines arbitrage as ‘the simul-
taneous purchase and sale of the same, or essentially similar,
security in two different markets at advantageously different
prices.” Suppose that some security, say a stock, becomes over-
priced in a market relative to its fundamental value as a result of
correlated purchases by unsophisticated, or irrational, investors.
This security now represents a bad buy, since its price exceeds
the properly risk adjusted net present value of its cash flows or
dividends. Noting this overpncmg, smart investors, or arbi-
trageurs, would sell or even QIT shopt this expensive security and
simultaneously purchase other, “essentially similar,’ securities to
hedge their risks. If such substitute securities are available and
arbitrageurs are able to trade them, they can earn a profit, since
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they are short expensive securities and long the same, or very
similar, but cheaper securities. The effect of this selling by arbi-
trageurs is to bring the price of the overpriced security down to
its fundamental value. In fact, if arbitrage is quick and effective
enough because substitute securities are readily available and the
arbitrageurs are competing with each other to earn profits, the
price of a security can never get far away from its fundamental
value, and indeed arbitrageurs themselves are unable to earn
much of an abnormal return. A similar argument applies to an
undervalued security. To earn a profit, arbitrageurs would
buy underpriced securities and sell shot} essentially similar secu-
rities to hedge their risk, thereby preventing the underpricing
from being either substantial or very long-lasting. The process of
arbitrage brings security prices in line with their fundamental
values even when some investors are not fully rational and
their demands are correlated, as long as securities have close
substitutes.

Arbitrage has a further implication. To the extent that the secu-
rities that the irrational investors are buying are overpriced and
the securities they are getting rid of are underpriced, such
investors earn lower returns than either passive investors or arbi-
trageurs. Relative to their peers, irrational investors lose money.
As Friedman (1953) points out, they cannot lose money forever:
they must become much less wealthy and eventually disappear
from the market. If arbitrage does not eliminate their influence on
asset prices instantaneously, market forces eliminate their wealth.
In the long run, market efficiency prevails because of competitive
selection and arbitrage.

It is difficult not to be impressed with the full range and power
of the theoretical arguments for efficient markets. When people
are rational, markets are efficient by definition. When some
people are irrational, much or all of their trading is with each
other, and hence has only a limited influence on prices even with-
out countervailing trading by the rational investors. But such
countervailing trading does exist and works to bring prices closer
to fundamental values. Competition between arbitrageurs: for
superior returns ensures that the adjustment of prices to funda-
mental values is very quick. Finally, to the extent that the irra-
tional investors do manage to transact at prices that are different
from fundamental values, they only hurt themselves and bring
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about their own demise. Not only investor rationality, but market
forces themselves bring about the efficiency of financial markets.

The empirical foundations of the EMH

Strong as the theoretical case for the EMH may seem, the empiri-
cal evidence that appeared in the 1960s and the 1970s was even
more overwhelming. At the most general level, the empirical pre-
dictions of the EMH can be divided into two broad categories.
First, when news about the value of a security hits the market, its
price should react and incorporate this news both quickly and
correctly. The ‘quickly’ part means that those who receive the
news late—for instance by reading it in the newspapers or in
company reports—should not be able to profit from this informa-
tion. The ‘correctly’ part means that the price adjustment in
response to the news should be accurate on average: the prices
should neither underreact nor overreact to particular news
announcements. There should be neither price trends nor price
reversals following the initial impact of the news. Second, since a
security’s price must be equal to its value, prices should not move
without any news about the value of the security. That is, prices
should not react to changes in demand or supply of a security
that are not accompanied by news about its fundamental value.
The quick and accurate reaction of security prices to information,
as well as the non-reaction to non-information, are the two broad
predictions of the efficient markets hypothesis.

The principal hypothesis following from quick and accurate
reaction of prices to new information is that stale information is
of no value in making money, as Fama (1970) points out. To eval-
uate this hypothesis empirically, researchers needed to define
‘stale information” and ‘making money.” The first definition turns
out to be relatively straightforward. Defining ‘making money,’ in
contrast, is enormously controversial. The reason is that ‘making
money’ in finance means making a superior return after an
adjustment for risk. Showing that a particular strategy based on
exploiting stale information on average earns a positive cash flow
over some period of time is not, therefore, by itself evidence of
market inefficiency. To earn this profit, an investor may have to
bear risk and his profit may just be a fair market compensation for
risk-bearing. The frouble is that measuring the risk of a particular
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investment strategy is both difficult and controversial, and
requires a model of the fair relationship between risk and return.
One widely-accepted model is the Capital Asset Pricing Model
(Sharpe 1964), but it is not the only possibility. The dependence of
most tests of market efficiency on a model of risk and expected
return is Fama’s (1970) deepest insight, which has pervaded the
debates in empirical finance ever since. Whenever researchers
have found a money-making opportunity resulting from trading
on stale information, critics have been quick to suggest a model
of risk—convincing or otherwise—that would reduce these prof-
its to a fair compensation for risk-taking.

The definition of stale information is far less controversial.
Fama distinguishes between three types of stale information, giv-
ing rise to three forms of the EMH. For the so-called weak form
efficiency, the relevant stale information is past prices and
returns. The weak form EMH posits that it is impossible to earn
superior risk-adjusted profits based on the knowledge of past
prices and returns. Under the assumption of risk neutrality, this
version of the EMH reduces to the random walk hypothesis, the
statement that stock returns are entirely unpredictable based on
past returns (Fama 1965).

Past returns are not the only stale information that investors
have. The semi-strong form of the EMH states that investors cannot
earn superior risk-adjusted returns using any publicly available
information. Put differently, as soon as information becomes pub-
lic, it is immediately incorporated into prices, and hence an
investor cannot gain by using this information to predict returns.
A semi-strong form efficient market is obviously weak form effi-
cient as well, since past prices and returns are a proper subset of
the publicly available information about a security.

It is still possible that while an investor cannot profit from trad-
ing on publicly available information, he can still earn abnormal
risk-adjusted profits by trading on information that is not yet
known to market participants, sometimes described as inside
information. The strong form of the EMH states that even these
profits are impossible because the insiders’ information quickly
leaks out and is incorporated into prices. To be fair, most evalua-
tions of the EMH have focused on weak and semi-strong form
efficiency, and have not taken the extreme position that there is no
such thing as profitable insider trading, as would be required if
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the strong form EMH were to hold. Indeed, the insider traders
occupying minimum security prisons for making illegal profits
themselves represent some evidence against the strong form
EMH. But there is more systematic evidence as well that insiders
earn some abnormal returns even when they trade completely
legally (Seyhun 1998, Jeng et al. 1999).

When economists have set out to test these predictions, their
evidence was broadly supportive of the EMH. With respect to
weak form efficiency, Fama (1965) finds that stock prices indeed
approkimately follow random walks. He finds no systematic evi-
dence of profitability of ‘technical’ trading strategies, such as buy-
ing stocks when their prices just went up or selling them when
their prices just went down. On a given day, the price of a stock
is as likely to rise after a previous day’s increase as after a previ-
ous day’s decline. Early tests of more complicated trading rules
have yielded similar failures to earn profits on average by pre-
dicting returns based on past returns, consistent with the weak
form EMH.

The initial tests corroborated semi-strong form efficiency as
well. One testing strategy is to look at particular news events
pertaining to individual companies and to ask whether prices
adjusted to this news immediately or over a period of a few
days. These so-called event studies, pioneered by Fama et al.
(1969), became the principal methodology of empirical finance,
as multitudes of important corporate news events, such as
earnings and dividend announcements, takeovers and divesti-
tures, share issues and repurchases, changes in management
compensation, and so on, came to be evaluated empirically
through the effects of these news events on share prices. As an
illustration, consider the study by Keown and Pinkerton (1981)
of returns to targets of takeover bids around the announcement
of the bid. The results for returns of an average target, adjusted
for market movements, are reproduced in Figure 1.1. They
show that share prices of targets begin to rise prior to the
announcement of the bid as the news of a possible bid is incor-
porated into prices, and then jump on the date of the public
announcement to reflect the takeover premium offered to target
firm shareholders. But the jump in share prices on the
announcement is not followed by a continued trend up or a
reversal down, indicating that prices of takeover targets adjust
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Fic. 1.1 Cumulative abnormal returns to shareholders of targets of
takeover attempts around the announcement date.
Source: Keown and Pinkerton (1981).

to the public news of the bid instantaneously, consistent with
the semi-strong form EMH.

Taken together, the early evidence on weak and semi-strong
form market efficiency was almost entirely supportive. The same
was also the case with the other implication of the EMH, namely
that prices do not react to non-information. In the principal early
empirical study of this proposition, Scholes (1972) uses the event
study methodology to evaluate share price reactions to sales of
large blocks of shares in individual companies by substantial
stockholders. Scholes’s work is particularly important because it
deals directly with the issue central to the arbitrage arguments in
the efficient markets theory: the availability of close substitutes
for individual securities. An exact substitute for a given security
is another security (or portfolio of securities) with identical cash
flows in all states of the world. A close substitute is a security (or
portfolio) with very similar cash flows in all states of the world,
and therefore with similar risk characteristics to those of a given
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security. The availability of close substitutes for a given security,
closely related to the assumption of complete markets, is essential
for the working of arbitrage because it allows for more than one
way to get a given pattern of cash flows in different states of the
world.

Scholes reasons that when arbitrage is needed to make markets
efficient, individual stocks must have close substitutes for such
arbitrage to work well. When close substitutes are available, arbi-
trageurs can sell expensive securities and buy cheap close substi-
tutes, thereby equalizing their relative prices and bringing
markets to efficiency. When close substitutes are not available,
arbitrageurs cannot make such trades. When stocks do have close
substitutes, investors are indifferent as to which stocks with a
given set of risk characteristics to hold. Sales of large blocks of
shares—particularly if made by uninformed sellers—should not
have a material impact on the stock price because that price is
determined by the stock’s value relative to that of its close substi-
tutes rather than by supply. Scholes’s argument, which he calls
the substitution hypothesis, is virtually identical to the arbitrage
argument for market efficiency. When a seller unloads a block of
shares on the market, other investors would gladly increase their
holdings of that stock a bit in exchange for only a trivial, if any,
price concession, and perhaps reduce their holdings of close sub-
stitutes to keep the risk of their portfolio constant. Competition
between these potential buyers assures that the price concession
that an uninformed seller must give them is small.

In his study, Scholes finds relatively small share price reactions
to block sales. He accounts for these reactions by the possible, but
small, adverse news revealed by the decision of large blockhold-
ers to sell their shares. On Scholes’s interpretation, this result is
consistent with the substitution hypothesis, and therefore with
the second crucial prediction of the EMH, namely that stock
prices do not react to non-information. More importantly, the
non-reaction of prices to non-information points to arbitrage in
action: the willingness of investors to adjust their portfolios to
absorb more shares without a large influence on the price.

As matters stood at the end of the 1970s, the EMH was indeed
one of the great triumphs of twentieth-century economics.
Standard economic theory—particularly the theory of arbitrage—
predicted that financial markets were efficient. Mountains of
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empirical evidence based on some of the most extensive data
available in economics, that on security prices, almost universally
confirmed the predictions of the theory. Whenever researchers
found small money-making opportunities, they could be easily
explained away by a variety of arguments, the most pervasive of
which was the failure to adjust properly for risk. At the time,
Jensen'’s claim about the best established fact in economics was
not all that outrageous.

Theoretical challenges to the EMH

Shortly after Jensen’s pronouncement, the EMH was challenged
on both theoretical and empirical grounds. Although the initial
challenges were primarily empirical, it is easier to begin by
reviewing some potential difficulties with the theoretical case for
the EMH and then turn to the evidence. This chapter only high-
lights the principal challenges. They are developed in the rest of
the book.

To begin, it is difficult to sustain the case that people in L general,
and investors in partlcular, are fully rational. At the superﬁaal
level, many investors react to irrelevant information in forming
their demand for securities; as Fischer Black (1986) put it, they
trade on noise rather than information. Investors follow the
advice of financial gurus, fail to diversify, actively trade stocks
and churn their portfolios, sell winning stocks and hold on to los-
ing stocks thereby increasing their tax liabilities, buy and sell
actively and expensively managed mutual funds, follow stock
hardly pursue the passive strategies expected of umnformed
market partlmpants by the efficient market: ets theory.

This evidence of what investors actually do is only the tip of the
iceberg. Investors’ deviations from the maxims of economic ratio-
nality turn out to be hjgl‘%ly pervasive and systematic. As summa-
rized by Kahneman and’ Riepe (1998), people deviate from the
standard decision making model in a number of fundamental
areas. We can group these areas, somewhat simplistically, into
three broad categories: attitudes toward risk, non-Bayesian
expectation formation, and sensitivity of decision making to the
framing of problems.

First, individuals do not assess risky gambles following the
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precepts of von Neumann-Morgenstern rationality. Rather, in
assessing such gambles, people 100k not at the levels of final
wealth they can attain but at gains and losses relative to some ref-
erence point, which may vary from situation to situation, and dis-
play loss aversion—a loss function that is steeper than a gain
function. Such preferences—first described and modeled by
Kahneman and Tversky (1979) in their ‘Prospect Theory'—are
helpful for thinking about a number of problems in finance. One
of them is the notorious reluctance of investors to sell stocks that
lose value, which comes out of loss aversion (Odean 1998).
Another is investors’ aversion to holding stocks more generally,
known as the equity premium puzzle (Mehra and Prescott 1985,
Benartzi and Thaler 1995).

Second, individuals systematically violate Bayes rule and other

maxims of probability_theory in their predictions of uncertain

outcomes (Kahneman and Tversky 1973). For example, people
often predict future uncertain events by taking a short history of
data and asking what broader picture this history is representa-
tive of. In focusing on such representativeness, they often do not
pay enough attention to the possibility that the recent history is
generated by chance rather than by the ‘model” they are con-
structing, Such heuristics are useful in many life situations—they
help people to identify patterns in the data as well as to save on
computation—but they may lead investors seriously astray. For
example, investors may extrapolate short past histories of rapid
earnings growth of some companies too far into the future and
therefore overprice these glamorous companies without a recog-
nition that, statistically speaking, trees do not grow to the sky.
Such overreaction lowers future returns as past growth rates fail to
repeat themselves and prices adjust to more plausible valuations.

Perhaps_most radically, individuals make different choices

%egeg@a&qéﬁé&vlﬁé.ﬁéiﬁ'féﬁaqb}gmN,is presented tg theiii, o that
winrmn‘g influences  decisions. In choosing investments, for
example, Tnvestors allocate more of their wealth to stocks rather
than bonds when they see a very impressive history of long-term
stock returns relative to those on bonds, than if they only see the
volatile short-term stock returns (Benartzi and Thaler 1995).

A number of terms have been used to describe investors whose
preferences and beliefs conform to the psychological evidence
rather than the normative economic model. Beliefs based on
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heuristics rather than Bayesian rationality are sometlm‘es_“called
mvegtgl:ﬂ_genhmﬂt_w Less kindly, the 1nvestors whose cond_uct is
not ianonaiﬁ—ééordlgg to the normative model are dg§cnbed as
unsoghlstlcate?:r or, following Kyle (1985) and Black (1986), as
‘noise. traders.

TEthe tT{gg;y of efficient markets relied entirely on the rationality
of individual investors, then the psychological evidence would by
itself present an extremely serious, perhaps fatal, problem for the
theory. But of course it does not. Recall that the second line of
defense of the efficient markets theory is that the irrational
investors, while they may exist, trade randomly, and hence their
trades cancel each other out. It is this argument that the Kahneman
and Tversky theories dispose of entirely. The psychological evi-
dence shows precisely that people d do not deviate from ratlonghty
randomly, but rather most deviate in the same way. To the extent
that unsophlstlcatec’r investors form their demands for securities
based on their own beliefs, buying and selling would be highly cor-
related across investors. Investors would not trade randomly with
each other, but rather many of them would try to buy the same secu-
rities or to sell the same securities at roughly the same time. This
problem only becomes more severe when the noise traders behave
socially and follow each others’ mistakes by listening to rumors or
imitating their neighbors (Shiller 1984). Investor sentiment reflects
the common judgment errors made by a substantial number of
investors, rather than uncorrelated random mistakes.

Individuals are not the only investors whose trading strategies
are difficult to reconcile with rationality. Much of the money in
financial markets is allocated by professional managers of pen-
sion and mutual funds on behalf of individual investors and cor-
porations. Professional money managers are of course themselves
people, and as such are subject to the same biases as individual
investors. But they are also agents who manage other people’s
money, and this delegation introduces further distortions into
their decisions relative to what fully-informed sponsors might
wish (Lakonishok et al. 1992). For example, professional man-
agers may choose portfolios that are excessively close to the
benchmark that they are evaluated against, such as the S&P 500
Index, so as to minimize the risk of underperforming this bench-
mark. They may also herd and select stocks that other managers
select, again to avoid falling behind and looking bad (Scharfstein




