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Market Efficiency or Behavioral Finance: The Nature of the Debate

George M. Frankfurter and Elton G. McGoun

Academic finance (also known as financial economics) espouses a methodol ogy that
has been largely discredited (or, at the very least, challenged) in all other disciplines,
not to mention the philosophy of science itself. And this methodology is so ingrained
that it is rarely even addressed, let alone seriously debated. The term behavioral fi-
nance, which ought to be applied to a different, more experimental methodol ogical ap-
proach to finance, isinstead applied to a set of papersthat make slightly different as-
sumptions in their mathematics/statistics without even using different methods.

Then, not aformal debate, but a two-and-a-half-hour
battle with Gene Fama. His closing comment to me af -
ter dinner that evening was “You have pushed me an
epsilon toward the abyss.” Driving home that night, in
aredly hardrain, | had along timeto ponder that state-
ment. Why isit an abyss? And why only an epsilon?|
concluded that it is only an epsilon because they are
afraid of theabyss. Andwhat isintheabyss? Theabyss
is the realization that we have crossed the line where
wecan nolonger explain most of themarket’ sbehavior
on the basis of rational economic paradigms.

—Robert Haugen in “Post Modern Finance’
(The International Review of
Financial Analysis, 1998, 6:159)

Although the catalyst for this paper is Fama's
(1998) latest salvo in defense of his efficient markets
hypothesisand the capital asset pricing model of others
[EMH and CAPM, subsequently], our objective is
more ambitious than a ssmple refutation of Fama's ar-
guments. We intend to show that, beneath the surface
of quasi-scientific debate or dispute, there are issues
that go deeper, to the core of what knowledge is and
how it is to be acquired in financial economics. In
short, our concern is with ontology (what is to be
known) and epistemology (how it isto be known) and
how conversations about both in financial economics
are conducted.

Fama's recent essay is not the first attempt to sal-
vage the EMH and the CAPM or to attack what is
now being called “behaviora finance” since Fama's
own devastating critique of the SLB model in Fama
and French (1992). The abbreviation SLB stand for
Sharpe (1964), Lintner (1965), and Black (1972), and
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it is used to leave the much more familiar and ubiqui-
tous acronym CAPM untainted by controversy. At-
tempts at salvaging a deeply rooted and accepted
paradigm, however indefensible it may be, and at-
tacking behaviora finance have been made by Ball
(1996), Shanken and Smith (1996), and now by Fama
himself. In fact, the Shanken and Smith paper invokes
principles of the philosophy of science in its defense
of the status quo, via sorcery in the name of Karl
Popper, unfortunately both misspelled and misquoted.
This invocation is unusua in the ream of financial
economics where, as Smith once advised one of the
authors of this paper, researchers know and care very
little about philosophy. Yet the most comprehensive
and intensive attack on behavioral finance for the
sake of guaranteeing the survival of the EMH is, by
far, the recent paper by Fama.

In his opening there is a misuse of language by
Fama, which relates to the underlying issues of his pa-
per. He argues, “ Reasonable changes in the approach
used to measure abnormal returns typically suggest
that apparent anomalies are methodological [our ital-
icg] illusions” (ibid., p. 285). With regards to the word
methodological, Fritz Machlup made this observation
while chairing a session on economic methodology at
the 1963 annual meeting of the AEA: “Semiliterates
adopt the word [methodology] when they are con-
cerned neither with philosophy nor logic, but smply
with methods’ (Machlup, 1963, p. 204). Yet, theissues
raised by Fama are exclusively issues of method and
not methodology. His methodol ogy, which is also that
of almost everyone else doing research in financial
economics, is the methodology of positive economics
(de facto, instrumentalism), as defined by Friedman
(1953) and modified by others (among them by Fama
himself) to fit the needs in defense of their cherished
theories. In quoting Machlup, we do not mean to be pe-
jorative to Fama, who most certainly is not semi-
literate. In fact, he is one of the most eloquent writers,
if not the most eloquent writer in this subfield of eco-
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nomics. Why then does he call amethod (atechnique,
measure, or approach) amethodol ogy (abranch of phi-
losophy or logic)? The distinction between the two and
a possible reason for this misnomer are the subject of
first section of this paper.

In the past, the many “effects’ noted by researchers
that could not be accounted for by the CAPM were ca-
sually tossed into adustbin labeled “anomalies” From
Fama's recent paper, one may get the impression that
what has been considered an anomaly (so far, just an
aberration and not a serious hazard to the validity of a
theory) is something more serious and has to be reck-
oned with. Anomalies must be refuted in order to keep
faith in the paradigm. The second section is about the
word anomaly and how it is used in the current debate
to support or refute atheory or paradigm.

Inthethird section, weturnto another, albeit lessob-
vious, misnomer that causeswideconfusioninthefield:
theterm*“behavioral finance” itself. Behavioral finance,
as apart of behavioral economics, is that branch of fi-
nance that, with the help of theories from other behav-
ioral sciences, particularly psychology and sociology,
tries to discover and explain phenomena inconsistent
with the paradigm of the expected utility of wealth and
narrowly defined rational behavior.l Behavioral eco-
nomicsismostly experimental, using research methods
that are rarely applied in the traditional, mainstream fi-
nance literature. Fama's paper discussed herein serves
todeepentheconfusionevenfurther. Herefersto behav-
ioral financeaswork that, although based on sometheo-
ries developed in psychology (prospect theory and the
over- and under-reaction hypothesesderived from pros-
pect theory), isjust asubset of the event studies litera-
ture. Specifically, Fama s concerned with those event
studies that show evidence contrary to what one would
expect to find if the EMH and CAPM were true.

Although the debate over finance theory is suppos-
edly being conducted in good Popperian terms, with
demands for empirical testing of hypotheses and with
an eye toward their falsification, the polemic over the
tests themselvesis carried out in the ad hoc terms that
learned academics are supposed to deplore. Should not
the tests themselves be subjected to rigorous tests, to
make surewhich tests, if any, are best at detecting what
itisweare trying to detect? Thisis rarely undertaken,
with Brown and Warner (1980 and 1985), Barber and
Lyon (1996), and Loughran and Ritter (2000) being
among the few exceptions. What we seem to ignoreis
that every empirical test is a joint test of the method
(not just the model) and of what is being tested. The
pitfalls and problems associated with the disparity be-
ing the handling of hypotheses and tests are discussed
in the fourth section.

The fifth section is a brief summary of the state of
affairs of financial economics and some suggestionsto
move the field toward a more progressive and possibly
more fruitful research program.

Method and M ethodology
M ethod

Although Fama (1998) argues, “Reasonable
changes in the approach used to measure abnormal re-
turns typically suggest that apparent anomalies are
methodological illusions’ (ibid., p. 385), thereis noth-
ing “abnormal” nor methodologica about them. The
term abnormal return evolved from the event study, for
which Fama now claims patent rights:

Event studies, introduced by Fama et al. (1969) pro-
duce useful evidence how stock prices respond to in-
formation. (ibid., p. 283)

Irrespective of Fama's claim of creation, the event
study is a method of analysis, used as a part or as a
building block of a methodology. We discuss the logic
of event studies and the apparent statistical and other
problems associated with al of them elsewhere
(Frankfurter and McGoun, 1993 and 1995). Still, a
brief summary of what they are and how the“ abnormal
return” metaphor became part of the financial econom-
ics vernacular is perhapsin order.

The core metaphor in event studiesis* abnormal re-
turn.” Theterm seemsto have drifted into common us-
age rather than having been explicitly created. Though
Fama et a. (1969) claim to have performed the first
event study, they cannot be unequivocally credited
with (nor blamed for) the metaphor. These authors do
not expressly refer to “abnormal returns’ per se, but
they dolay thefoundation for othersto create the meta-
phor. They write, “The average residua can be inter-
preted asthe average deviation... of thereturns of split
stocks from their normal relationships with the mar-
ket” (ibid., p. 8). And they note, “... there are a few
months for which the residuals are abnormally large
and positive” (ibid., p. 20). Generally, however, they
refer to Sharpe’s (1963) market model parameters as
“... reflect(ing) the ‘normal’ relation between that
stock and the market.”

A bit earlier, Ball and Brown (1968) refer to an “ ab-
normal performance index” that resembles, but is not
exactly, “ cumul ative abnormal returns.” By 1972, how-
ever, the metaphor isin wholesale use. Scholes (1972)
prefers “prediction errors’ to “residuas’ (ibid., p.
189), but specifically defines his cumulative measure
asan “Abnormal Performance Index” and referstoit as
ameasure of “abnormal return” (ibid., p. 190).

What difference doesit makethat “ CARS’ stood for
“cumulative average residuals’ in the earliest event
studies and now stand for “cumulative abnormal re-
turns’? Consider the structure of the bivariate ordinary
least squares (OLS) model as described by Johnston
(1963). In figure 1-2 of the chapter titled “The
Two-Variable Linear Model,” he labels the line that
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meets the OL S requirements as a + 3X. Then he ex-
plains;

The practical situation then is that we have n pairs of
sampleobservationson X, Y, which can berepresented
on ascatter diagramasin Fig. 1-2 above. Theessential
difference from that figureisthat in practice theline a
+ BX isunknown. Instead we have a set of hypotheses
[our emphasis]

Yi :a+B‘Xi+pi i:1,2, ...... , N
E(w) =0 forali

0 fori=j;ij=12,...n
E(uiby) = T

oy fori=j;ij=1,2,...n (1-5)?2

In (1-5) ; is called disturbance term (or stochastic
term) in the true but unobservable relation a + BX;
which is based on all the assumptions of (1-5).

The shift from disturbance term to residuals is not
simple. Residuals exist only in sample space, if and
only if all theassumptionsmadein (1-5) hold and if the
unknown parameters, a and 3, in (1-5) are estimable.
For this to occur, the principles of OLS are invoked,
and asaconsequencearesidua terme, isdefined. This
residua term isthe vertical difference between the ob-
served value of the dependent variable and its expected
value as prescribed by the corresponding value of the
independent variable and the parameter estimates.

The innocuous technical term residual has nothing
to do with abnormality. Onthe contrary, itisavery nor-
mal part of the two layers of assumptions that are nec-
essary for its conceptualization. The first layer is the
estimate of the “true” relationship; the second layer is
the use of this estimated relationship to estimate the
value of interest. Thisis the parlance used in Fama et
a. (1969). Concurrently, however, the authors of that
article imply that by aggregating these termsin a cer-
tain way for acertain subset of economic units, one can
infer something about the economic relationship “...
of thereturnsof split stocks from their normal relation-
ships with the market,” all this happening in equilib-
rium. By judiciously mixing method with methodol-
ogy, they create aconcept that by some magic becomes
superior to an error in a simple regression. One also
must not forget that Myers (1972) shows rather con-
vincingly that there is no such thing as an equilib-
rium-restricted regression.

The objective of event studiesisto measure the dif-
ference between the actual returns and the returns that
would have been observed had the event not occurred.
This measurement requires a set of three assumptions
paralleling thetwo layers; first, that it is possible to es-
timate the “true” relationship between stock returns
and the returns on the market; second, that the differ-
ence between the actual returns and the returns pre-
dicted by the “true” relationship measures the “true”
impact of the event (the disturbance term or abnormal
return), and third, that it is possible to estimate the
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“true” impact (the disturbance term or the abnormal
return) using the difference between the actual return
and the return predicted by the estimated relationship
(the residual term).

There is nothing “abnormal” about a disturbance
term. In fact, the disturbance term can be quite large
even when the event has no impact. Furthermore, it is
well known that the probability of an observed valuein
OL Sto be exactly equal to the expected value is zero,
with the exception of thetrivial case when the number
of observations equals the number of parameters to be
estimated. There is nothing abnormal about residual
terms either. Why, then, has there been such a hasty
shift from residuals to abnormal returns? Because
when the metaphor is used thus, it impliesthat the the-
ory upon which it buildsis true and that there is some-
thing that is indeed different or peculiar or abnormal
about returns as aresult of the event.

M ethodology

The methodology of financial economics in gen-
eral, and research in market efficiency in particular, is
unmistakably the methodology of positive economics
asinvented by Friedman (1953), and later corrupted by
Sharpe (1964) and, at the present, by Fama. Fried-
manian positivism—in essence, instrumentalism (the
model isan instrument of prediction upon which social
policy can be formulated)—is built on the following
three tenets:

1. Theprimary reguisite of atheory isto produce
acceptable forecasts.

2. Thesecondary requisiteof atheory istobesim-
ple and fruitful.

3. Theassumptionsof thetheory must beunrealis-
tic to satisfy requisites 1 and 2.

In the second requisite, the word fruitful means that
the model is useful as a foundation for other, better
forecasting theoriesor models. Inthethird requisitethe
unreality of the assumptionsisanecessary, but not suf-
ficient condition. Thus, unrealistic assumptions alone
do not createfruitful theories. In addition, Friedmanian
instrumentalism is deeply infused with the philosophy
of radical individualism as interpreted by Friedman.
Although he vehemently denies it, Friedman’s meth-
odology is value-laden.

Yet, Friedman makesit clear that thereareamyriad
hypotheses out there. Under most conditions, an hy-
pothesis cannot be proved true or valid. It remains on
the table so long as it cannot be rejected. Until and as
long asit isagood predictor (a subjective term) in the
sense that there is no better predictor out there (also a
subjective assessment) that also cannot be rejected, it
should be embraced.
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Sharpe (1964), in proposing his CAPM, corrupts
Friedman a bit. Although clearly the CAPM is aposi-
tive model, Sharpe declaresit to be immune to tests of
predictive ability:

... since the proper test of theory is not the realism of
its assumptions but the acceptability of its implica-
tions, and since these assumptions imply equilibrium
conditions which form amajor part of classica finan-
cial doctrine, it is far from clear that this formulation
should be rejected. (ibid., p. 434)

Accordingly, a positive model such as his CAPM
doesnot haveto have especially good predictive ability
aslong asit is either internally consistent or a part of
accepted economic doctrine.

This brief introduction to methodology brings usto
Fama (1998), who has no qualms about the requisite of
prediction. His modification of the methodology is
more basic, however, and goesto the heart of scientific
discourse.

A problem in developing an overall perspective on
long-term return studies is that they rarely test a spe-
cific aternativeto market efficiency. Instead, the alter-
native hypothesisisvague, market inefficiency. Thisis
unacceptable. Like all models, market efficiency (the
hypothesis that prices fully reflect available informa-
tion) isafaulty description of priceformation. Follow-
ing the standard scientific rule, however, market effi-
ciency can only be replaced by abetter specific model
of price formation, itself potentially rejectable by em-
pirical tests. (ibid., p. 284)

We submit that there never has been, nor ever can
be, a direct test of the EMH in any of its forms. Such
a test must involve the survey of a “reasonable’
(number of) market participants/economic agents,
showing them a list of all available information at a
certain point regarding a capital asset and asking
them to check-mark the information they were aware
of and incorporated in their decision making. Of
course, such atest is a utopian ideal; thus, al tests of
market efficiency are tests of some model (such as
the CAPM) that predicts what the price of a capital
asset should be if al information were taken into ac-
count. The wealth of “effects’ discovered in an un-
told number of studies, published or presented before
learned societies, show that the CAPM (or “market
model,” if we are being cautious) cannot account for
any of numerous observed “effects’ that are branded
anomalies. These include the small firmvlarge firm,
end-of-the-year, end-of-the-month, Monday, Yom Kip-
pur and neglect effects, just to mention the
better-known ones. Fama is well aware of that and
openly admits that “... the hypothesis that prices
fully reflect available information is a faulty descrip-
tion of price formation” (parentheses omitted). Then

Fama completely disregards Friedman, and of course
all philosophers of science. He argues that, in order to
dispose of the EMH, an alternative model that better
explains “... price information, itself potentialy
rejectable by empirical tests,” should be formulated,
before one is to entertain the disposal of the current
hypothesis.

Recall for amoment, if you will, the creation of the
world as described in thefirst chapter of Genesis. Hav-
ing created the world in six days, God preparesto rest.
He retires (de facto creating the Sabbath). He looks
around and sees that an hypothesis explaining the
mechanism of markets is missing. He creates with
great haste the EMH. Because the EMH got therefirst,
by Fama's logic, that part of the creation story of the
world can be replaced only by another model that must
show more convincingly with much stronger teststhan
those extant tests of the EMH that the alternative hy-
pothesis holds. Now, to make certain that such an era
will never come, the EMH and CAPM are elevated to
the level of methodology thereby setting the standard
by which all alternative hypotheses must be judged and
inevitably found wanting. Because all empirical tests
(including those that support the CAPM) can and will
be subject to methodological criticism, especialy
those with resultswedo not like, the God-created para-
digmwill hold forever. De Long and Lang (1992) con-
vincingly show that, for a sample of economic papers
none of the unregjected null hypotheses were true, and
that journals tend to publish papersthat do not reject a
null hypothesis.

One manifest problem with the Friedman-Sharpe-
Fama instrumentalist methodology is the unreality of
assumptions. Although this is necessary for the sake
of building mathematically tractable models, any re-
semblance of the results to reality is accidental. This
is, in fact, the reason why the financia economists
Fama now calls behavioral imported theories from
the field of psychology that are more consistent with
individuals' behavior. Unfortunately, in many cases
their methods of analysis have remained the same as
the methods of EMH/CAPM research. Accordingly,
if the EMH is often called modern finance, what
Fama cals behavioral finance might be caled
late-modern finance. It is not truly behavioral, a point
to which we will return in more detall in the third
section.

Anomalies

Synonyms of the word anomaly according to our
thesaurus, include: aberration, deviation, digression,
exception, irregularity. These many synonymsand def-
initions are not unique to the philosophy of science.
Thisis an important point, aswe shall illustrate.
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In financial economics anomaly is commonly used
to describeatemporarily inexplicable observation. The
implication frequently isthat, with alittle thought, the
unexplained result could be accommodated within
one's functionalist world-view. The term, when ap-
plied thisway, suggests that the user has not even con-
sidered the possibility that the underlying paradigm
that produced the anomalous result is faulty. The para-
digm, in effect, isloftier than the anomaly. Within the
confines of the higher truth the paradigm represents,
the anomaly is just an aberration, a digression that
should be noticed, then simply dismissed or, if need be,
tolerated.

This is how Ball (1996), defending the EMH/
CAPM in theface of the behavioral finance onslaught,
and others in financial economics use anomaly, to de-
scribe an “exception” to awell-established rule or be-
lief. But Ball does not stop here. He tries to convince
his readers to accept not only that he was the first to
find evidence of an anomaly as far as the EMH goes
(Ball and Brown, 1968), but also that he introduced the
concept “... to the financial economics literature in a
paper [1] published in 1978 ...” (ibid., p. 11).

In footnote 33, Ball (1996) indicates that his use of
the word anomaly in Ball (1978), was “borrowed”
from Kuhn's (1970) “famous book ... which intro-
duced the term to the philosophy of science and sci-
entific method” (ibid., p. 13). This may be a bit
presumptuous. The word anomaly without a doubt
appeared in the literature even earlier, and we dis-
tinctly remember seeing it in a work published in
1977 in the Journal of Finance. The word was used
there to report an anomalous finding regarding the
Modigliani and Miller (1958) and Miller and
Modigliani (1966) works (Boness and Frankfurter,
1977, p. 775 and p. 786).

All that said, one still must take a closer look at
Kuhn (1970). Followingisan early paragraph in which
Kuhn first uses the word anomaly. Note that he does
not put the word in quotation marks as he does for new
nomenclature elsewhere in his book. He seems to be
using anomaly just as the appropriate word to describe
the phenomenon.

Discovery commenceswith theawareness of anomaly,
i.e., with the recognition that nature has somehow vio-
lated the paradigm-induced expectations that govern
normal science. It then continues with a more or less
extended exploration of the area of anomaly. And it
closes only when the paradigm theory has been ad-
justed so that the anomal ous has become the expected.
(ibid., page 52)

Another important point isthat anomalies, according to
Kuhn, eventually cause the modification (adjustment)
of the paradigm. No such thing can be observed regard-
ing either the EMH or the CAPM.
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Scientific thought does not exist in avacuum. Tothe
contrary, it evolves and develops within an existing be-
lief system. Scholars of the Middle Ages never thought
of electromagnetic waves because they could never
even imagine, let alone believe in, their technological
reality, yet today electromagnetic waves are important
instruments in the discovery of new physical phenom-
ena.

The existence of a belief system is even more im-
portant in the social sciences, wherethere are no tangi-
ble technological discoveriesthat result in concretein-
ventions such as CD-players, camcorders, or digital
cameras. What we have in the social sciences are mod-
elsthat may or may not describe human behavior. Posi-
tive economic modelsin particular are suspect because
of the “unreality” of their assumptions. These models,
of course, are direct consequences of a system of be-
liefs, which, as in the case of the CAPM, for instance,
arenow recognized asamatter of anidiosyncratic view
of the world; that is, what segment of market data one
looks at.

It is not our intention to critique Kuhn (1970), as
more qualified people have donethat already.3 Our aim
isto point out that Kuhn serveswell theinterests of sci-
entific elite in the social sciences because these disci-
plinesare not capable of technical discoveries. Thereis
no economic equivalent of the camcorder or
CD-player. A reviewer can easily suppressarticles pos-
tulating anew paradigm, or venturing to critiquean old
one. All he or she hasto do isto argue that the paper is
“poorly written.” On the other hand, for an established
model, aslong asthe“right” people accept it for what-
ever reason, others wielding data and statistical tests
will find empirical support for its existence. And there
are always data and statistical tests to reject inconve-
nient findings as weak or non-existent. This is pre-
cisely what Fama (1998) doeson amassivescale. In at-
tacking the inconvenient results of tests based on more
realistic assumptions than those of the EMH, Fama
aimsto discredit the methods of analysison oneground
or another. Asaresult, theanomaliesare either madeto
disappear or declared “weak,” and the methodology is
rejected. Thus, such behavior ensures the eternal exis-
tence of a paradigm that cannot possibly be true be-
cause its assumptions are totally at variance with al-
most everything we know about human nature and
behavior.

The state and status of the EMH are perhapsbest de-
scribed by the following paragraph (reproduced here
with his permission) taken from our private correspon-
dence with Myron Gordon, responding to an earlier
draft of Frankfurter and McGoun (1998):

Roughly onethird of the literature [of the EMH] isde-
voted to the more elegant elaboration of the theory,
much like the paintings of more and more representa-
tionsof ChristintheMiddle Ages. Onethirdisdevoted
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to exploring the theoretical implications of one or an-
other imperfection—viewed in isolation. The balance
is devoted to tests that demonstrate the presence of
anomalies, i.e. Fama and French. Of course, as you
note, the possibility of an alternative paradigm is not
ever considered, and it is stomped on wherever it rears
its ugly head. Hence, ideologues remain securein the
belief that with all itsimperfectionsthereisno aterna-
tiveto thetheory of PCCM [perfectly competitive cap-
ital markets).

Behavioral Finance: What Is |t
and What Is It Good for?

There are several different ways one might interpret
the term behaviora finance in order to distinguish it
from more traditional finance. One is as a body of
knowledge. There areindeed only arelative handful of
familiar papers that have been labeled behaviora fi-
nance and are acknowledged as such in thefinance dis-
cipline.# And although there are afew institutions that
are known for their work in behavioral finance, there
have been until recently no regular conferences nor
journals dedicated to it. So, from this standpoint, be-
havioral finance consists of an assortment of findings
concerning the heuristics, to use the phrase of Miller
(1977),% and heuristics and biases to use the the later
language of Tversky and Kahneman (1990), describing
the reality of individual decision making in financial
situations. Another way to interpret behavioral finance
isasamethod. Given itsrootsin cognitive psychol ogy,
as found in Kahneman et a. (1990), for example, its
methods are those of experimental psychology.

Yet another, and perhaps the most important, inter-
pretation of behavioral financeisasamethodology. Al-
thoughit isnot yet possibleto state unequivocally what
the methodology of behavioral finance is, it is not
likely to adhere like orthodox finance to the three ten-
ets of Friedman’s instrumentalism as presented in the
first section of this paper.

In his famous essay, Friedman (1953) argues the
pre-eminence of prediction over explanation—a term
he uses rarely and then mostly in quotations. It is not
clear whether he means thisto indicate that thereisno
such thing as explanation, as the word is commonly
used outside economics to imply understanding, or
whether explanation and prediction are symmetrical as
in Hempel and Oppenheim’s deductive-nomological
model,” with prediction being the superior term for his
purposes. |nstrumentalism, on the other hand, accom-
modates either interpretation.

But explanation is far more than just prediction. It
creates understanding, either in a causal-mechanical
sense—revealing the mechanisms, causal or other-
wise, underlying the way the world works (Kenny,
1979 and Hicks, 1979)—or it creates understanding in

aunifying sense, reducing the number of patterns that
must be used to describe the way the world works
(Kitcher, 1989, and Salmon, 1989). The primary pur-
pose of a behavioral finance theory is more likely to
produce acceptable explanations rather than predic-
tions; that is, to hel p usto understand what might occur
or what has occurred in finance, relegating prediction
to secondary consequence.

Nor does the methodol ogy of behavioral finance re-
quire that atheory be simple, asin Friedman’s second
tenet. The socia and economic world is a complex
place, and there is no evidence that its underlying
structures, if there are such things, can be expressed in
simple mathematical terms any more than can those of
art or history. And it would be definitely detrimental to
abehavioral finance theory if its assumptions were un-
realistic as required by Friedman’sthird tenet, because
then we would learn little about why a theory that
works does so, which isthe essence of explanationina
causal-mechanical sense. And it would not tell uswhat
to do if the theory does not work. In fact, without a
doubt, it is the unreality of the assumptions of the or-
thodox finance theory that have provided the motiva-
tion and reason for behavioral finance.

So, then, what is Fama's behaviora finance? In his
terms, it is easy to summarize:

Since the anomaliesliterature has not settled on a spe-
cific alternative to market efficiency, to get the ball
rolling, | assume reasonabl e alternatives must choose
between overreaction and underreaction... . Two re-
cent papers ... present behavioral models that accom-
modate overreaction and underreaction. (Fama, 1998,
p. 284)

Finally, giventhedemonstrated ingenuity of thetheory
branch of finance, and giventhelonglitany of apparent
judgment biases unearthed by cognitive psychol ogists,
it issageto predict that we will soon see amenu of be-
havioral modelsthat can be mixed and matched to ex-
plain specific anomalies. (ibid., p. 291)

In short, behavioral finance, according to Fama, seeks
to explain apparent biasesin the market (asrevealed by
abnormal returns) with theoretical models incorporat-
ing the individual biases observed by cognitive psy-
chology. In the words of Miller (1977), anyone who
ever talked to corporate finance officers would not be-
lieve that “... the firm’'s value had indeed been maxi-
mized by some specific financia decision or strategy”
(ibid., p. 272).

To state this version of behavioral finance some-
what differently, it is work that refers to the body of
knowledge of cognitive psychology as support for
what might be called quasi-rational assumptions, to
use Thaler's (1992) phrase, but employs the same
methods and the same methodology as traditional fi-
nance.8 Of course, one might argue that these new as-
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sumptions are more realistic than those of the implic-
itly self-proclaimed rational finance are and reflect a
concern with realism, at odds with Friedman’'s
instrumentalism. But they themselves are certainly un-
realistic, and arguably even more unrealistic than the
current assumptions, because there is no reason to be-
lieve that individuals with biases might aggregate in
such ways as this work assumes.

The only reason to regard this behaviora finance as
sufficiently different from traditional finance, thus de-
serving adifferent label, isthat it challenges market ef-
ficiency. Market efficiency initsvernacular form states
that there are no unexploited profit opportunitieslying
around out there that the astute rational investor can
consistently grab. How is it conceivable that rational
investors have not eliminated such opportunities
through their own actions in competition with each
other, and in the process driven quasi-rational investors
to rationality or bankruptcy? The answer: anomalies
that suggest it must not be real. They (the anomalies)
arethere because of theillusion created by substandard
methods of research.

But note thetautology. By definition, rational inves-
tors are those who neither over- nor underreact, and by
definition, over- and underreaction is what rational in-
vestors do not do. These terms coexist within theworld
of orthodox finance and what Famarefersto as behav-
ioral finance. All models of this world must incorpo-
raterational investorswith or without quasi-rational in-
vestors, since without rational investors (either in fact
or in the persona of the model builder), there would be
no such thing as over- or underreaction.

We have aready suggested a bit about what the
method and methodology of atrue behavioral finance
might be. What we might add at this point isthe neces-
sity of distinguishing between logical and rational
(Devlin, 1997). What traditional finance calls rational
is in fact logical, and what it peoratively calls
quasi-rationality legitimately deserves the more repu-
tableterm rationality, given the current theories of evo-
Iutionary psychology (Pinker, 1997). We actually do
observe the logical behavior assumed in orthodox fi-
nance—in subjects who have suffered certain forms of
brain damage (Damasio, 1994). Fama’s behavioral fi-
nance may be quite rational, and his market efficiency,
though quite logical, may aso be quiteirrational. With
further research, we might find that logical over- and
underreaction, if it is even possible to reliably detect it
(as we argue against elsawhere in this paper), might
still not be rational over-and underreaction.

Statistical Tests: Method or Madness?
Perhapsthe greatest irony of the Famaarticle and of

financial economics in general is the terms in which
the debates over the EMH and CAPM, and all other
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models, theories, and hypotheses for that matter, are
being conducted. As good Popperians, we are sup-
posed to subject our models, theories, and hypotheses
to rigorous empirical tests and abandon those that are
falsified. We are to expose them to the harsh test of re-
aity and let the facts speak (or scream, as a reviewer
once put it to us) for themselves. But, as we have
pointed out in previous sections, little or nothing in fi-
nance, most prominently the EMH and CAPM, ever
seemsto befalsified and abandoned. Rather, we pile up
study upon study and anomaly upon anomaly and
never seemto be ableto make any progressonthe“div-
idend puzzle” the “capital structure puzzle,” or any
number of other “puzzles’ that practitioners would re-
aly like to be solved.

The reason is that as much as we would like to be-
lieve in them, we are not especially successful at find-
ing the so-called “facts’” against which to test our mod-
els, theories, and hypotheses. While we pay lip service
to Popperian testing of these things, our debates over
what areand aren’t “facts’ are conducted in the ad hoc
terms we are taught to deplore. The following state-
ments summarize somekey portionsof theargumentin
Fama's paper, which are expressions in neither
Friedmanian nor Popperian methodology:

1. Anomaliesare overreported: “I doubt that the lit-
erature presentsarandom sample of events. Splashy re-
sults get more attention, and this creates an incentive to
find them” (Fama, 1998, p. 287).

2. They are probably illusions: “Long-term return
anomalies are sensitive to methodology” (ibid., p.
284). “They tend to disappear when reasonable alter-
native approaches are used to measure them” (ibid., p.
288). “If areasonable changein the method of estimat-
ing abnormal returns causes an anomaly to disappear,
theanomaly ison shaky footing, and it is reasonable to
suggest that it isanillusion” (ibid, p. 303).

3. When they aren’t illusions, as evidence they are
irrelevant, insignificant or tentative: “ Some apparent
anomalies may be generated by rational asset pricing”
(ibid., p. 287). “Which anomalies are above suspicion?
The post-earnings-announcement drift first reported
by Ball and Brown (1968) has survived robustness
checks, including extension to more recent data ...
Again, though, the anomaly is stronger for small
stocks” (ibid., p. 304). (“Small stocks always pose
problems in tests of asset pricing models, so they are
prime candidates for bad-model problems in tests of
market efficiency on long-term returns’) (ibid., p.
304). “The short-term continuation of returns docu-
mented by Jegadeesh and Titman (1993) is aso an
open puzzle, but it is still rather new and further tests
areinorder” (ibid., p. 304).

4. And the anomalies cancel each other out: “A
roughly even split between apparent overreaction and
underreaction is agood description of the many of ex-
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isting anomalies’ (ibid., p. 284). “I shall not do acount
of underreaction versus overreaction studies. The im-
portant point isthat the literature does not lean cleanly
toward either asthe behavioral alternative to market ef-
ficiency” (ibid., p. 287).

5. Therefore, markets are efficient: “If anomalies
split randomly between underreaction and overreac-
tion, they are consistent with market efficiency” (ibid.,
p. 284). “On the whole, the long-term return literature
seems more consistent with the market efficiency pre-
diction that long-term return continuation and
long-term return reversal are equally likely chance re-
sults” (ibid., p. 289). “The bottom line is that the evi-
dence against market efficiency from the long-term re-
turn studiesis fragile” (ibid., p. 285).

Famamakes quite apoint in his paper that any alter-
native model to the EMH must befalsifiable. “Doesthe
new model produce rejectable predictions that capture
the menu of anomalies better than market efficiency?’
(ibid., p. 291). And he has certainly done acapable job
assembling the evidence falsifying the so-called “be-
havioral” models. Falsification of behaviora financeis
indeed failureto falsify EMH, and Famais not unjusti-
fied in looking at the evidence he has accumulated as
consistent with the EMH. But a close ook at his argu-
ment forces us to question whether the EMH is itself
falsifiable, which, if it is not, would be quite a serious
blow to its scientific respectability.

Consider the steps in his argument one by one.
Anomalies may indeed be overrepresented in the cur-
rent literature, but before market efficiency had secured
the high ground as the theory against which all others
must be judged, it was likely to have been over-
represented in the literature as well. What appears in
publicin oneform or another iswhat dissertation com-
mittees and tenure committees want people to write,
what program chairsof conferenceswant peopleto hear,
and what journal editors want peopleto read. Anditis
not surprising that all these should be much the same.
Wenever seethepapersthat didn’t makethecut at acon-
ferenceor journal or that went into thefile cabinet with-
out being submitted or theresultsthat went into thetrash
without ever having been written up.

There is no Salon des Refusées in finance. The
whole process has much more to do with intellectual
fashion and less to do with the pursuit of knowledge
concerning significant problems. We truly are drunks
looking for our keys under a street light rather than
where we lost them—and only under a street light in
the right neighborhood. For this reason, any count of
papers with anomalies versus without anomalies or
with overreaction versus with underreaction is mean-
ingless.

The second step is an especially weak one. If the
anomalies disappear when we make a reasonable
change in our method (whatever the word reasonable

might mean), it isequally true that they appear using a
variety of reasonable methods. The inconclusiveness
of the processisequally detrimental tothe EMH asitis
to behavioral finance.

The third step is an obvious immunization of the
EMH against fasification, but is certainly not pre-
sented as such. Essentially, Fama is saying that, if our
methods throw up anomalies that we cannot eliminate
through reasonable changesin method, then we can do
oneof threethings: find arational explanation for them
consistent with the EMH, relegate them to abackwater
of themarket inwhich the EMH’ sapplicability isof lit-
tleor nointerest (i.e., small stocks), or try alittle harder
and eventually penetrate theillusion. Essentially, then,
nothing will ever falsify the EMH. Such immunization
is quite common in science, and is, in fact, the reason
Kuhn and others began to take a sociological approach
to science, since having observed it in operation they
concluded that science wasn't following its own pre-
cepts.

Thefourth step isliterally true; that is, the existence
of both overreaction and underreaction is consistent
with the EMH. But this is not an especialy strong
statement. There being both overreaction and under-
reaction is also consistent with behavioral finance,
which certainly does not preclude the existence of
both. We reemphasize here that considering the profes-
sion’svariousfilters, presence or absence of aphenom-
enon in the literature tells us much less about the phe-
nomenon than about the social structure of the
profession; therefore, the impression that overreaction
and underreaction are roughly equally represented
means nothing. We might also point out that the ad hoc
listing of studiesin Fama's Table 1 isempiricism at its
most casual and would be severely excoriated if it had
come from anyone having neither Fama’s reputation
nor hisstanding at the Journal of Financial Economics.
Imagine an equivalent “event study” in which the au-
thor made a very short and admittedly incomplete list
of the specific occurrences of the event with which he/
she happened to be personally familiar or which other-
wise caught his or her fancy and used the list to con-
clude that the event was irrelevant.

Famaisindeed correct that what he has presented is
consistent with market efficiency and that the evidence
in the behavioral finance studies against market effi-
ciency is till fragile. But the methods being wielded
by Fama’s opponents in defense of behavioral finance
quite similar to those Fama wields in defense of the
EMH. To say that fragile BEHAVIORAL FINANCE
evidence makes the case for the EMH stronger is also
to admit that fragile evidence in support of the EMH
makes the case for BEHAVIORAL FINANCE stron-
ger. In thisregard, Fama hoists himself by his own pe-
tard.

Returning to the issue addressed in the first part of
this section, we think the problem is clear. Much as
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we may want to believe that we can do so, we simply
cannot use statistics to generate the so-called “facts”
against which we are trying to test our theories. We
can always find a period of time or a set of firms or a
creative way to dlice the data or a different test to run
it through to produce the numbers we want to see to
serve our interests.® This is not to say that doing so
has no epistemological value, but we are kidding our-
selves that the debate over behavioral financeis being
conducted in anything but largely ideological terms.
Fama's paper is an exemplar of the genre, and by no
stretch of the imagination is it a dispassionate appeal
to the facts. There are no facts that speak for them-
selves; rather, we find the facts that say whatever it is
that we want to say. The debate or dispute concerning
behavioral finance as presented by Famaisin no way
“scientific” in any sense that we have come to associ-
ate with that term. Consequently, one cannot con-
clude that, therefore, markets are efficient, as Fama's
step 5 does.

Conclusions

Reading Fama (1998), one can rest assured that
there is no need to worry. The EMH is aive and well!
Anomalies, if morethan amereillusion, are chancere-
sults, something perfectly consistent with the EMH.
Post-event continuation of pre-event results are about
as common as reversals. But perhaps the most impor-
tant contention is that anomalies are fragile and they
disappear with the right manipulation of the data or
model.

Fama s messageis certainly most welcomed among
the three dozen or so textbook writers and finance pro-
fessors testifying in rate hearing cases. If the EMH/
CAPM is irreplaceable, several chapters of basic and
intermediate textbooks can be devoted to the paradigm
and to the survey of its tests and to its use in capital
budgeting and regulatory proceedings and in portfolio
decision making. One can even devote anew chapter to
behavioral finance, necessitating a new edition of the
textbook. But there is no need to junk the textbook.

But thisisjust one view of the state of affairs, and
the nature of the debate about not only the EMH, but
also financial economics. Another view isthat what we
present here may be read as an ad hominem attack on
Eugene Fama. This is a serious concern of ours, be-
cause this has certainly not been our intention. His
original work on market efficiency was a bold chal-
lenge to what wasthen the status quo in finance, but his
challenge was so strong that he and his EMH have be-
come the status quo. All his recent papers, including
the 1998 article in the Journal of Financial Economics
taken up here, arein effect quasi-official statements of
what financeis. In standing as exemplars for the disci-
plineand profession in thisway, they areinevitably the
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specific targets for broader criticisms directed not just
at Fama, but at what academic finance, in general, has
become. Finance's problems run much deeper than
Fama's specific ideological defense of his EMH.

Academicfinance (al so known asfinancial econom-
ics) espouses a methodology that has been largely dis-
credited (or, at the very least, challenged) in all other
disciplines,10 not to mention the philosophy of science
itself. And this methodology is so engrained that it is
never seriously addressed, let alone debated. The term
behavioral finance, which ought to be applied to a dif-
ferent, more experimental methodological approach to
finance, isinstead applied to a set of papers that make
slightly different assumptionsin their mathematics/sta-
tistics without even using different methods.

The Fama paper leaves no doubt that, at present,
methods are at the heart of every controversy in fi-
nance, but without methodology, thereis no way to re-
solve them. Even if we could agree on what the “facts”
might say about an hypothesis, theory, or model, with-
out methodology, as the controversy over so-called
“anomalies’ shows, we cannot even agree about what
isa“fact” Asterisksindicating “significance” are not
enough. It is extraordinary that one should fail to see
that, regardless of the detail of the data and sophistica-
tion of the statistics, empirical research as it is cur-
rently undertaken can never resolve anything. Infact, it
is likely that the more detailed the data and the more
sophisticated the statistics, the more elusive their
meaning and theless epistemological valuethey have.

Financial economics is not unique in the use of
ideological arguments to defend hypotheses, theories,
and models and immunize them against refutation. But
it is unique in being such a young discipline without
methodological controversy, and methodological con-
troversy isideological. As Kuhn (1970) argues, para-
digms supplant each other for sociological and not sci-
entific reasons. Thisis so because part of aparadigmis
itsdefinition of what isand isn’t evidence, and eviden-
tiary rules are incommensurate. In order to discredit
behavioral finance, Fama must incorporate it within
the paradigm within which his methodological rules
apply. It cannot be acknowledged as something differ-
ent. But within his paradigm and by his methodologi-
cal rules, markets must be efficient. To refer to the fa-
miliar joke, money simply cannot be lying around on
the ground without someone aready having picked it
up.

The most serious problem with finance is that the
lack of alternativesis clear evidence of lack of vitality.
Paradigms define what questions are important, and fi-
nancial economics is not able to answer, or in some
cases even to ask, the questions that concern finance
practitioners. It has become a glass bead game, intri-
cate and elegant and efficient in its artificial world, but
irrelevant to the real world—unless it can induce the
real world to imitate it.
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Notes

For an extensive review of this literature, see Rabin, 1998.
Johnston'’s notation.

For an excellent critique of Kuhn, see Hussein Sarkar, “The
Task of Group Rationality: The Subjectivist View,” unpub-
lished manuscript, Louisiana State University, Baton Rouge.
The best known are papers by DeBondt and Thaler, some of
which have been collected in Thaler (1991) and (1992). Many
researchersin finance are also aware of the work of Kahneman
and Tversky, cognitive scientists concerned with decision mak-
ing. Severa of their articles have been reprinted in Kahneman
et a. (1990).

TheseincludetheUniversity of Arizonaand VirginiaCommon-
wealth University.

Miller refers to observed phenomena inconsistent with the
notion of “rational behavior” and market equilibrium as
“heuristics”

If the phrase “don’t behave that way” is taken to mean
that firms and individuals don't literally perform the
maximizing calculations ... . then it is most certainly
correct. No corporate treasurer’s office, controller's
staff, or investment banker’s research team that | have
ever encountered had, or could remotely expected to
have, enough reliable information about the future
courseof pricesfor afirm’ssecuritiesto convinceevena
moderately skeptical outside academic observer that
the firm's value had indeed been maximized by some
specific financial decision or strategy. Given the com-
plexities of the real-world setting, actual decision pro-
cedures are inevitably heuristic, judgmental, imitative
and groping even where, aswith so much of what passes
for capital budgeting, they wear the superficial trap-
pings of hard-nosed maximization (ibid., p. 272).

Still just a few lines after this statement Miller expresses his
firm conviction that models that assume “rational behavior”
“...generally lead to better predictionsand descriptions ... then
any alternative available to them.” Of course, we have no idea
what the“losing” aternativesare. Miller inventshisown meta-
phor “neutral mutations” (possibly, hisfreshly coined term for
polymorphism), to convince his fellow members of the AFA
that heuristics showing economicirrationality are harmlessand
cannot survive forever.

According to this model (Hempel and Oppenheim, 1953), an
explanation is adeductive argument in which general laws and
statements of conditions combine to explain an empirical phe-
nomenon. For example, the general law “for al x, if x hasthe
property P, then x has the property Q" and the condition that “a
has the property P” provide an explanation for the observation
that “a hasthe property Q" Inthismodel, explanation and pre-
dictionaresymmetrical. If we have madethe observation, then
the law and the condition provide an explanation of it; if we
have not made the observation, then the law and the condition
predict we will.

The two papers that Fama uses as examples of behavioral fi-
nanceare Barberiset al. (1998) in which “investorsfalsely per-
celvethat therearetwo earningsregimes” (Fama, 1998, p. 288),
and Daniel et al. (1997) inwhich “there areinformed and unin-
formed investors” with the former “ subject to two biases, over-
confidence and biased self-attribution” (Fama, 1998, p. 289).
And we can always find a different way to weight the data
(equally weighted versus value weighted), a different com-
pounding period for returns (daily versus monthly), a differ-
ent expected returns model (CAPM versus market model), a
different event horizon (long versus short), or a different
measure of overreaction and underreaction (ARS versus

AARs versus CARs versus BHARs)—all of which Fama
addresses.

10. Thisincludesthe closely related disciplines of economics and
accounting, both of which usevital and officially recognized al -
ternative methodol ogies in addition to the standard one shared
with finance. These alternative approachesto inquiry not only
havetheir own conferencesand journals, but also have sections
within mainstream organizations and representation in the
mainstream journals.

References

Ball, R. “Anomaliesin Relationships Between Securities' Yieldsand
Yield Surrogates.” Journal of Financial Economics, 6, (1978),
103-126.

Ball, R. “The Theory of Stock Market Efficiency: Accomplishments
and Limitations.” Journal of Financial Education, 22, (1996),
1-13.

Ball, R., and P. Brown. “An Empirical Evaluation of Accounting In-
come Numbers” Journal of Accounting Research, 6, (1968),
159-178.

Barber, B. M., and J. D. Lyon. “ Detecting Abnormal Operating Per-
formance: The Empirical Power and Specification of Test Sta-
tistics.” Journal of Financial Economics, 41, (1996), 359-399.

Barberis, N., A. Shleifer, and R. Vishny. “A Model of Investor
Sentiment.” Journal of Financial Economics, 49, (1998), 307—
343.

Black, F. “Capital Market Equilibrium with Restricted Borrowing.”
Journal of Business, 45, (1972), 444-455.

Boness, A. J., and G. M. Frankfurter. “ Evidence of Non-Homogene-
ity of Capital Costs within Risk-Classes.” Journal of Finance,
32, (1977), 755-766.

Brown, S. J. and J. B. Warner. “Measuring Security Price Perfor-
mance.” Journal of Financial Economics, 8, (1980), 205-258.

Brown, S. J. and J. B. Warner. “Using Daily Stock Returns: The Case
of Event Studies.” Journal of Financial Economics, 14, (1985),
3-32.

Damasio, A. R. Decartes' Error: Emotion, Reason, and the Human
Brain. New York: G. P. Putnam'’s Sons, 1994.

Daniel, K., D. Hirshleifer, and A. Subrahmanyam. “ A Theory of
Overconfidence, Self—Attribution, and Security Market Un-
der- and Over-Reactions.” Unpublished working paper, Univer-
sity of Michigan, 1997.

Delong, J. B.,and K. Lang. “Are All Economic Hypotheses False?”’
Journal of Political Economy, 100, (1993), 1257-1272.

Devlin, K. Goodbye Descartes: The End of L ogic and the Searchfor a
New Cosmology of the Mind. New York: John Wiley & Sons,
Inc., 1997.

Fama, E. F. “Market Efficiency, Long-Term Returns, and Behavioral
finance.” Journal of Financial Economics, 49, (1998), 283-306.

Fama, E. F., and K. R. French. “ The Cross-Section of Expected Stock
Returns” Journal of Finance, 47, (1992), 427-465.

Fama, E. F,, L. Fisher, M. C. Jensen, and R. Roll. “ The Adjustment of
Stock Pricesto New Information.” International Economic Re-
views, 10, (1969), 1-21.

Frankfurter, G. M., and E. G. McGoun. “The Event Study: An Indus-
trial Strength Method.” The International Review of Financial
Analysis, 2, (1993), 121-142.

Frankfurter, G. M., and E. G. McGoun. “The Event Study: Is It Ei-
ther?” Journal of Investing, 4, (1995), 8-16.

Frankfurter, G. M., and E. G. McGoun. “Ideology and the Theory of
Financial Economics.” Journal of Economic Behavior and Or-
ganization, forthcoming (1998).

Friedman, M. “The Methodology of Positive Economics.” in Essays
in Positive Economics 3-43. Chicago: The University of Chi-
cago Press, (1953).

209



FRANKFURTER & McGOUN

Hempel, C. G., and P. Oppenheim. “ The Logic of Explanation.” inH.
Feigl, and M. Brodbeck, eds. Readingsin the Philosophy of Sci-
ence 319-352. New York: Appleton-Century-Crofts, Inc.,
(2953).

Hicks, J. Causality inEconomics. New York: BasicBooks, Inc., 1979.

Jegadeesh, N., and S. Titman. “Returns to Buying Winners and
Selling Losers: Implicationsfor Stock Market Efficiency.” Jour-
nal of Finance, 48, (1993), 65-91.

Johnston, J. Econometric Methods. New York: Mc-Graw Hill, 1963.

Kahneman, D., P. Slovic, and A. Tversky, eds. Judgement Under Un-
certainty, Heuristics and Biases. Cambridge: Cambridge Uni-
versity Press, (1990).

Kenny, D. A. Correlation and Causality. New York: John Wiley &
Sons, 1979.

Kitcher, P. “ Explanatory Unification and the Causal Structure of the
World.” inP. Kitcher, and W. C. Salmon, eds. Scientific Explana-
tion —Minnesota Studies in the Philosophy of Science, Volume
XI11. Minneapolis, MN: University of MinnesotaPress, (1989).

Kuhn, T. S. The Structure of Scientific Revolutions. Chicago: The
University of Chicago Press, 1970.

Lintner, J. “The Valuation of Risk Assets and the Selection of Risky
Investmentsin Stock Portfoliosand Capital Budgets.” Review of
Economics and Statistics, 47, (1967), 13-37.

Loughran, T., and J. Ritter. “Uniformly Least Powerful Testsof Mar-
ket Efficiency.” Journal of Financial Economics, 53, (2000),
361-389.

Machlup, F. “Introductory Remarks.” American Economic Review,
33, (1963), 204.

Miller, M. H. “Debt and Taxes.” Journal of Finance, 32, (1997), 261—
275.

Miller, M. H., and F. Modigliani. “Some Estimates of the Cost of
Capital to the Electric Utility Industry, 1954-57." American
Economic Review, 56, (1966), 1-78.

210

Modigliani, F., and M. H. Miller. “The Cost of Capital, Corporation
Finance, and the Theory of Investment.” American Economic
Review 48, (1958), 261-297.

Myers, S. C. “OntheUseof Betain Regulatory Proceedings: A Com-
ment.” Bell Journal of Economics and Management Science 3,
(1972), 622-627.

Pinker, S. How the Mind Works. New York: W.W. Norton & Com-
pany, 1997.

Rabin, M. “Psychology and Economics.” The Journal of Economic
Literature, 36, (1998), 11-46.

Samon, W. C. “Four Decades of Scientific Explanation.” in P.
Kitcher, and W. C. Salmon, eds. Scientific Explanation —Min-
nesota Sudiesin the Philosophy of Science, Volume XI11. Min-
neapolis, MN: University of Minnesota Press, (1989).

Scholes, M. S. “The Market for Securities: Substitution VVersus Price
Pressure and the Effects of Information on Share Prices.” Jour-
nal of Business, 45, (1972), 179-211.

Shanken, J., and C. Smith. “Implications of Capital Market Research
for Corporate Finance” Financial Management, 25, (1996),
98-104.

Sharpe, W. F. “ Capital Asset Prices: A Theory of Market Equilibrium
Under Condition of Risk.” Journal of Finance, 19, (1964), 425—
442

Sharpe, W. F. “A Simplified Model of Portfolio Analysis” Manage-
ment Science, 9, (1963), 277-293.

Thaler, R. H. Quasi-Rational Economics. New York: Russell Sage
Foundation.

Thaler, R. H. The Winner's Curse: Paradoxes and Anomalies of Eco-
nomic Life. New York: The Free Press, 1992.

Tversky, A., and D. Kahneman. “Judgement Under Uncertainty:
Heuristics and Biases” in D. Kahneman, P. Slovic, and A.
Tversky, eds. Judgement Under Uncertainty: Heuristics and
Biases, 3-20. Cambridge: Cambridge University Press, (1990).



Copyright of Journal of Psychology & Financial Markets is the property of Lawrence
Erlbaum Associates and its content may not be copied or emailed to multiple sites or
posted to a listserv without the copyright holder's express written permission.
However, users may print, download, or email articles for individual use.



