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ABSTRACT

An implicit assumption of the rational expectations approach is that
individuals accurately estimate their own abilities (or more precisely there
are no systematic errors). There is a wealth of evidence in the psychology
literature, however, which clearly indicates that individuals systematically
overestimate their own abilities. This paper provides an explanation for some
of this evidence which is based on Darwin’s theory of sexual selection. It
then goes on to discuss the implications of the phenomenon for the following
real world economic issues: (i) the existence of speculative bubbles in real
world asset markets; (ii) the existence of a winner's curse in real world

auctions; and (iii) the problem of career choice.



"The overweening conceit which the greater part of men
have of their abilities is an ancient evil remarked by the
philosophers and moralists of all ages..."

(Adam Smith, The Wealth of Nations, p. 209)

I. Introduction
In 1859 Charles Darwin published his famous book The Origin of Species,

and in it he put forth the belief that through his work "...Much light will be
thrown on the origin of man and his history." Although the work has had an
immense impact, it is only recently that economists have paid significant
attention to its implications for human behavior. This has occurred in a
series of papers by important authors such as Becker, Hirshleifer and Frank,
where evolutionary theory has been used to help in the understanding of a
variety of economic issues.1 The present paper also uses Darwin’s ideas to
look at an economic issue, but at one not previously considered from an
evolutionary perspective. Specifically, this paper focuses on what
evolutionary theory suggests concerning how humans form expectations.

The standard approach among economists who have worked in this area is to
use evolutionary theory as a way of endogenizing preferences. That is, start
with the axiom that individuals behave in a mannér which maximizes utility.

It then follows that the preferences which evolve must be those which equate
utility maximization with the maximization of gene survival. Although I

believe this approach has yielded numerous important insights, I feel it is



somewhat narrow.2 Why should we take the axiom of utility maximization as
given? In particular, suppose that, maybe for good evolutionary reasons, the
preferences which evolve are not those which would equate utility maximization
with the maximization of gene survival. What would that suggest? Well, it
would seem to suggest that humans would then not be efficient at maximizing
utility, but rather a bias would be exhibited which would move behavior away
from utility maximization and towards gene survival maximization. In this
paper I will argue that exactly this phenomenon may have occurred in our
species as regards the formation of expectations. That is, the psychology
literature indicates that human behavior is not consistent with rational
expectations, and one of the reasons may be that rational expectations was not

a successful strategy from an evolutionary perspective.

IT. Some Background

A. Natural Selection and Sexual Selection

Darwin referred to two main ways in which organisms evolve: natural
selection and sexual selection.3 Natural selection, or what Darwin also
referred to as survival of the fittest, is what most people probably have in
mind when they think of Darwin’s theory. In the typical case more individuals
are born than can possibly survive. Hence, the genes which are passed on to
the next generation will on average be from individuals whose probability of
survival is higher. The result is that over time the "successful" genes
become more abundant in the gene pool, while those less successful wither
away.4

The probability of passing on one's genes to the next generation,

however, does not only depend on the probability of survival. It also depends



on the number and quality of mates which the individual can attract. This
aspect of the evolutionary process leads to what is known as sexual selection.
That is, it leads to the selection of traits which do not increase the
probability of survival, but rather which allow the individual to acquire
either more or higher quality mates.

The typical case in the animal kingdom is that it is the males who
compete among themselves for the available females. One obvious reason being
that a single male can impregnate many females, and hence, there is
competition among males to not be left without a mate. Darwin (as well as
many more recent authors) clearly felt that sexual selection among males was
an important factor in the evolution of mankind. In particular, he felt that
it was the cause of numerous male/female differences both in physical and

mental characteristics (see Darwin, The Descent of Man, 1871).5

B. Estimating One's Own Abilities — Results from the Psychology Literature

An implicit assumption of the rational expectations approach is that
individuals accurately estimate their own abilities (or more precisely there
are no systematic errors). Is this a valid assumption? The psychology
literature clearly indicates that the answer is no. That is, there is a
wealth of evidence in that literature which states that, across a variety of
settings, individuals systematically overestimate their own abilities.6
Examples include physicians being overconfident concerning their diagnoses,
analysts being overconfident of their abilities to predict stock price
movements, and males in particular being overconfident in predictions of their

own future performances across a variety of tasks (see Kahneman, Slovic and

Tversky (1982), Maccoby and Jacklin (1974), and Frieze et al (1978) for a



discussion of the evidence).

If these findings from the psychology literature are correct, then the
assumption of rational expectations is clearly problematic. For example, a
problem could arise if the expectation concerns the individual’s performance
at a future task (as would be the case when individuals make career choice
decisions). Or, a problem could arise if an individual’s expectation is
partially based on information he himself has gathered, i.e., he might
overestimate his own ability to gather accurate information (one could imagine
such a problem arising in real world auctions).

One interesting aspect of the evidence is that, for some of the settings
considered, it indicates a significant male/female difference. In particular,
as discussed above, in an environment where individuals make predictions

concerning their own future performances, it is only the males who

systematically overestimate their own abilities.7

"Differential expectations for success and failure in
males and females has been well documented...These results
have been found for elementary-school children, who gave
expectancy estimates for their performance at new intellectual
tasks; for eighth-graders who were asked to state how well
they expected to do at a matching task; for college students
estimating their grades; and for college-aged people who
guessed their performance at a geometric task. Consistently,
males had generally higher initial expectancies than did
females. Moreover, when objective ability estimates were
available, males tended to overestimate their future successes
relative to their ability level, while females tended to
underestimate their future performances. Thus, both sexes
were inaccurate but in different directionms, although girls
tended to be more accurate overall."

(Frieze et al, Women and Sex Roles, 1978, p. 242)
What I will show in the next section is that sexual selection can explain
why males would systematically overestimate their own abilities when predicting

their own future performances.



ITI. Sexual Select Estimating One’s Own Abilities

The analysis in this section builds on the work of Manove (1988). What
Manove shows is that from the standpoint of expected wealth, as opposed to
expected utility, agents who overestimate their own abilities may actually do
better than agents with more accurate estimations. Hence, if as seems likely
firm survival is based on which firms have more wealth, market selection can
actually favor those firms run by entrepreneurs who systematically
overestimate their own abilities. What I do is take the basic insight of
Manove, i.e., that agents who overestimate their own abilities may actually do
better in terms of expected wealth, and consider its implications for the

evolution of man as opposed to the evolution of firms.

A. A Simple Model of Sexual Selection

There are two aspects of the model to be employed which are worth
highlighting. The first concerns the nature of the competition between males.
One frequent suggestion concerning how sexual selection has worked in man is
the accumulation of wealth. That is, females mate with the males who have
accumulated the most wealth, and hence, males compete among themselves with
the accumulation of wealth being the yardstick. From an evolutionary
perspective, this is a logical way for females to choose among the available
males, because access to more wealth should increase the probability that
children survive to adulthood.

The second aspect concerns the manner in which wealth is accumulated. In
contrast to the standard wéy wealth is accumulated in modern society, for most
of our evolution the accumulation of wealth entailed some risk of death. For

example, if one thinks of wealth being accumulated either through hunting



activities or the raiding of other villages, then an individual could only
increase his expected wealth by increasing the probability he would die in the
process.8

We can now proceed to the model. There is a continuum of N males in each
generation, where a generation is alive during only one period (generations do
not overlap). During each period the males alive at that date compete among
themselves in terms of wealth accumulation — the outcome of the competition
determining which "genes" are passed on to the next generation of males (all
females are assumed to be identical).

Consider period t. At the beginning of t the N males alive at that date
simultaneously choose effort levels. What is important here is that an
individual’s effort level determines the probability he dies prior to mating,
and the wealth he accumulates if he lives. Let ey be the effort level of
male 1. H(ei) will denote the probability the individual dies prior to
mating, where II’'>0 and H"ZO.9 That is, an increase in effort increases the
probability of dying, and the marginal change in the probability of dying is
increasing in the effort level. The assumption concerning II’’ is consistent
with the notion that individuals will undertake the safer activities first.

Wi will denote the wealth accumulated by individual i if he lives, where

W, =Wl+e, . L0
1 1

Expected utility, denoted EU, is given by equation (1).

(1) BU=I(e YU +(1-1(e)) (U£(W, ) -g(e, ),

where £'>0, £''<0, g'20, g’‘20, and (1-I(0))£’ (W*)+I' (0) (UP-U - £(W°))>g’ (0).
UD—g(ei) is the individual’s utility if he dies prior to mating, while

UL+f(Wi)-g(ei) is the utility if he lives (UL>UD). g(ei) is simply the



disutility the individual derives from effort, where the restriction
(1-11(0)) £' (WO)+11" (0) (UP-UT-£(W°))>g’ (0) guarantees that effort will be
positive.11
The next aspect of the model to be described is the nature of
expectations. As indicated earlier, the key property of the model is
that we allow the possibility that an agent will either overestimate or
E

underestimate his own ability. Wi will denote agent i’s expectation

concerning the wealth he accumulates if he lives, where Wf-wo+01ei. In this
specification 01-1 corresponds to the individual accurately estimating his
own ability, while 01>1 (81<1) means that the individual overestimates
(underestimates) his own ability.12
The f's described above can be thought of as the "genes" which get passed
on from one generation to the next. The final aspect of the model, therefore,
concerns the determination of which 6's get passed on. What is assumed is
that the distribution of #’s in any period t+l is determined by the outcome of
the wealth accumulation game in period t. In particular, the proportion of
individuals in period t+l1 with a specific value for § will equal the
proportion of the total wealth accumulated in period t which is held by males
characterized by that value for #. For example, suppose that at the outcome
of the wealth accumulation game in period t, one-half the total wealth is held

by males whose value for 6=~2. Then in period t+l, one-half of the total male

population will be characterized by #=2.

B. Analysis
This section characterizes the distribution of #'s which would evolve in

the environment just described. In characterizing this distribution I will



employ two seemingly different approaches. The first is the approach used by
biologists to analyze models of this sort, which is to look for the
evolutionarily stable strategy, i.e., the ESS. The second is to employ a
variant of the approach described in the Introduction. That is, I will look
for the distribution of #’s which equates utility maximization with the
maximization of gene survival. The reason the two approaches are referred to
as being only seemingly different is that, as will be demonstrated, for the
model under consideration the approaches are in fact identical.

Although I have not been able to find a formal definition of an ESS for
the exact type of game we are considering here, the appropriate conditions
follow easily from the verbal definition.

"...An ESS is a strategy such that, if all members of a

population adopt it, then no mutant strategy could invade the
population under the influence of natural selection..."

(Maynard Smith, Evolution and the Theory of Games, 1982, p. 10)

For application to the current model, this will be taken to mean the following.
Suppose that N-§ of the males in period t are characterized by 0-;, while the
remaining § males are characterized by §=4', 0'#;. ; will be an ESS if for
all (6’, &) pairs, where § is "small", the number of males characterized by
f=6' in period t+l must be smaller than § (note: §' can represent a mixed
strategy, but for ease of exposition we restrict ; to be a pure strategy).

That is, if all males are initially employing an ESS, then an injection

of mutants into the population will be followed by the number of males

characterized by the mutant strategy strictly falling over time. Given this

definition, we can now proceed to the first proposition.



Proposition 1:
i) If an ESS exists, then it corresponds to agents overestimating their
own abilities (4>1).

ii) If agents are risk neutral (f’’=0), then an ESS exists and it is unique.

Proof: See the Appendix.

Proposition 1 tells us that Darwin’s theory of sexual selection can
indeed explain why males — and only males — would overestimate their own
abilities when predicting future performance. The logic behind the result is
simple. In a world characterized by sexual selection, i.e., one in which
males compete among themselves for the available females, competition is
likely to be in terms of accumulated wealth and not in terms of the
maximization of utility. We also know that as regards expected wealth, agents
who overestimate their own abilities in predicting future performance may
actually do better than agents with more accurate estimations. Combining
these two points we get the result found in Proposition 1, i.e, the
evolutionary process may actually favor males who systematically overestimate
their own abilities.

Some of the readers may be uncomfortable with the above approach because
they are unfamiliar with the concept of an ESS. I will therefore end the
section by investigating an approach which may seem a little more natural to
economists,

The standard approach among economists who have worked in the area of
evolutionary theory is to assume that the preferences which evolve are those
which equate utility maximization with the maximization of gene survival.

This approach is not directly applicable to the model under consideration
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because in the current model preferences are taken as fixed, and it is instead
expectations which are allowed to evolve. However, there is clearly a slight
variation of the standard approach which is applicable. In particular, in
Proposition 2 we consider how gexpectations must evolve such that utility

maximization will be equivalent to the maximization of gene survival.

Proposition 2: Utility maximization is equivalent to gene survival
maximization if and only if
i) an ESS exists

ii) all males are characterized by a value for # which is an ESS.
Proof: See the Appendix.

Proposition 2 tells us that equating utility maximization with the
maximization of gene survival yields exactly the same distribution of §’s one
finds when focusing on the ESS. In other words, we again have that Darwin’s
theory of sexual selection can explain why males (and not females) would

overestimate their own abilities when predicting future performance.

C. Why Overestimation of Abilities?

In the previous section I demonstrated that sexual selection among males
can result in evolutionary pressure for males to overestimate their own
abilities when predicting future performance. One might object, however, that
evolutionary pressure could as easily be relieved through the transformation
of preferences as through the transformation of expectations. For example,
Rubin and Paul (1979) also consider the implications of sexual selection among
males. They assume that males accurately estimate their own abilities, and

argue that because of sexual selection the evolutionary process may favor
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males who are risk loving. In other words, Rubin and Paul's work suggests
that risk loving preferences and the overestimation of abilities are two
alternative paths evolution could take in response to the presence of sexual

se1ection.13'14

The question which remains, therefore, is, what reasons
are there to think that evolution took the path of having males systematically
overestimate their own abilities?

The main reason is the psychology literature discussed in Section II.B.
As stated there, the literature contains a wealth of evidence that individuals
systematically overestimate their own abilities. Even more important than the
existence of the evidence, however, is the nature of the evidence. It
indicates that individuals systematically overestimate their own abilities in
a number of different ways. First, individuals overestimate their own
abilities when evaluating performance on a previously completed task. For
example, after having made a diagnosis, a physician will typically place an
overly high probability on the diagnosis being correct. Second, when
performance of the task itself requires the individual to first estimate his
own ability, the task is typically performed in a manner which indicates
overestimation. That is, suppose an individual is posed a question which has
a numerical answer, and is then asked to provide an interval which will
contain the correct answer with probability .5. The typical response is to
provide an interval which is too small, i.e., if given a series of such
questions, on average the true answers will fall in the intervals offered less
than half the time. Third, individuals may overestimate their own abilities
when predicting future performances. For example, there is evidence that
stock market analysts overestimate their abilities to predict stock price

movements.
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The theory presented in the previous section is only an explanation of
why there would be overestimation of abilities in the third case, and further,
it predicts that in this third case there will only be overestimation by
males. And what is of real interest is that, of the three cases, it is only
the last case where the evidence indicates a significant male/female
difference.

There is a second reason why we might think that evolutionary pressure
would have manifested itself in terms of the overestimation of abilities — but
it is somewhat speculative. In their paper on sexual selection, Rubin and
Paul argue that sexual selection in man was actually a two stage process. In
the first stage young males compete among themselves to enter the "breeding
hierarchy". In this stage there would have been an incentive for males to act
in a risk loving fashion, since only a fraction of the males could succeed.
The second stage concerns older males who are already in the hierarchy. Here
the incentive for males to act in a risk loving fashion would be much less,
since being unsuccessful at this point could lead to the demise of the male's
current family. The overall result, as claimed by Rubin and Paul, is that
this two stage process has led males to have risk loving preferences when
young, and risk averse preferences when old.15

In the beginning of this section it was argued that risk loving
preferences and overestimating one’'s own abilities are two alternative paths
evolution could take in response to the presence of sexual selection. Given
this, suppose that Rubin and Paul’'s view of sexual selection as a two stage
process is accurate. In other words, that what is required is for young males
to either exhibit risk loving preferences or overestimate their own abilities,

while older males should exhibit neither trait. The question which arises is,
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which avenue would evolution have taken to induce such a change. Although
only speculation, one might argue that the path taken would more likely have
been to have young males overestimate their own abilities. The reason is the
ease with which such a trait could be made to disappear as males age. That
is, if young males overestimated their own abilities, the trait would
naturally diminish with age as the males learned over time what their true

abilities were.

D. What About Learning?

At this point a word seems in order concerning what we know about
overestimating one's own abilities and learning. There has been substantial
psychological research on this issue, and although the evidence is somewhat
mixed, it does seem to suggest that the tendency to overestimate one’s own
abilities can be eliminated through a learning process. Hence, the type of
age related change required by Rubin and Paul’s analysis does seem consistent
with the overestimation of abilities by young males, and the learning of
actual abilities as aging occurs.

It is of interest to note, however, that the literature indicates that
learning is somewhat limited in its effectiveness. First, learning only works
well when the individual is given clear and unambiguous feedback concerning
what true performance was. Second, learning is only partially transferable
across tasks. In particular, suppose an individual is given clear feedback
concerning his performance at a specific task, such that he no longer
overestimates his abilities at that task. Evidence indicates this may have an
effect on how much he overestimates his abilities at other tasks, but it does

not indicate that it will completely eliminate such overestimation.16
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IV. Applications

There is a wealth of evidence in the psychology literature which
indicates that individuals systematically overestimate their own abilities.
In the previous section I provided an explanation for some of this evidence
which is based on Darwin’s theory of sexual selection. I will now take the
phenomenon as given, and show how it can be applied to the analysis of a

. 17
number of important economic issues.

A. Speculative Bubbles

Casual empiricism, as well as more formal econometric and experimental
evidence, suggests that speculative bubbles do sometimes come into existence.18
The rational expectations approach, however, is either inconsistent with the
formation of speculative bubbles, or at the very least it has great difficulty
explaining how such a phenomenon could occur.19 Of course, one could get
around the problem by simply concluding that agents do not behave rationally.
I believe such a drastic conclusion is not warranted. Rather, here it will be
argued that agents are rational — but simply do not satisfy a rational
expectations assumption. In particular, speculative bubbles exist because
agents systematically overestimate their own abilities.

To understand the reasoning for my claim, let us begin with why the
rational expectations approach has difficulty explaining the existence of
speculative bubbles. Suppose all agents share a common belief concerning the
fundamental valuation of a commodity — let it equal 100 — and suppose all
agents realize that at some date the price of the commodity will return to
this fundamental valuation. The existence of a speculative bubble would

simply mean that at some earlier date the price of the commodity would be
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greater than 100. Why is this inconsistent with rational expectations? The
reasoning is simple. Agents holding the commodity at this earlier date would
realize that on average they will lose money.20 Given a rational expectations
assumption, each agent would be unwilling to hold the commodity under such a
circumstance. Hence, rational expectations suggests that speculative bubbles
cannot exist.

Now let us consider whether the existence of speculative bubbles is
inconsistent with the assumption of rationality. Again, suppose all agents
believe the fundamental valuation of a particular commodity equals 100, and
that at some date the price of the commodity will return to this fundamental
valuation. Could it be rational for agents at some earlier date to hold the
commodity if the price is greater than 100? The answer is yes. Agents could
rationally hold the commodity if they believed the price would rise even
further before it returned to the fundamental valuation.

This then explains how a speculative bubble could be formed if agents
systematically overestimate their own abilities. Suppose that initially the
price of a commodity equals its fundamental valuation. If all agents believe
that the price will first increase and then return to the fundamental
valuation, this could be a self-fulfilling prophecy. The logic is as follows.
It is true that agents who hold the commodity during the price increase phase
will on average lose money. However, if each agent overestimates his own
ability to predict when the price will return to the fundamental valuation,
each agent who holds the commodity during the price increase phase may be
"expecting” a positive net return. Hence, even though participation during
the price increase phase is a negative sum activity, if agents systematically

overestimate their own abilities, then participation can be a "rational"
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activity.21’22

A final point is that, if overestimation of abilities is really the
driving force, then one might argue that a learning process should eliminate
speculative bubbles in asset markets. Such a perspective, however, places too
much reliance on the effectiveness of learning. As discussed in
Section III.C, learning only works well when there is clear and unambiguous
feedback concerning performance, and the nature of asset markets makes such
feedback unlikely. That is, even when losses are due to a poor trading
strategy, it is frequently easy for an asset market trader to attribute his
losses to bad luck. My conjecture, however, is that even though learning does
not completely eliminate the existence of speculative bubbles, it does play an
important role in their occurrence. In particular, my guess is that there is
sufficient learning in response to the bursting of a large speculative bubble
that such bubbles will not occur close together in time (see Kindleberger
(1978) for supporting historical evidence on this point, and Smith et al (1987)

for experimental evidence which is consistent with this view).

B. The Winner's Curse

It has frequently been suggested that real world auction markets are
characterized by what is termed the winner’s curse. By the winner’s curse
is meant the idea that an individual who wins an auction will on average lose
money. The standard explanation for why a winner's curse might exist is as
follows. The winning bidder will typically be the bidder whose information
concerning the property being bid on is most positive. Hence, if each bidder
does not properly take into account that he only wins when in some sense he

overvalues the property, the result will be that the winner will on average
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lose money.

Hendricks et al (1986) recently did a detailed study of federal auctions
for oil and gas leases on the Outer Continental Shelf which were held between
1954 and 1969. They found two results consistent with the existence of a
winner’s curse. First, most firms could have significantly increased their
profits by using a strategy of bidding less than their actual bids. Second,
when the number of bidders was quite large, winning bidders on average did
lose money. These results suggest that the existence of a winner's curse may
not be a myth, but may actually be a phenomenon in need of serious study.23

As presented above, the standard explanation for the existence of a
winner’'s curse depends on bidders being naive concerning how auctions work,

An alternative explanation is that bidders are not naive in this fashion, but
rather simply overestimate their own abilities. The logic is as follows.
Consider an auction where bidders accumulate information concerning the value
of the property being bid on (this was a characteristic of the auctions
investigated by Hendricks et al). Suppose further that each bidder
overestimates his own ability to gather accurate information. What would we
then expect? It would still be the case that the winning bidder would
typically be the bidder whose information concerning the property being bid on
was most positive. As opposed to the standard story, however, each bidder
would now correctly realize that he would only win when the information
gathered by other bidders was less positive. Nevertheless, because each
bidder overestimates his own ability to gather accurate information, the fact
that other bidders have gathered less positive information will be
inadequately reflected in the bid. The subsequent result, therefore, would be

the existence of a winner’'s curse, i.e., the winning bidder would on average



- 18 -

24,25
lose money.

One might ask whether there is some way to distinguish empirically
between the standard explanation of the winner's curse, and the explanation
presented here. One possibility suggests itself. If individuals overestimate
their own abilities to gather accurate information, bids might not only
inadequately reflect information gathered by other bidders, but might also
inadequately reflect public information concerning the value of the property.
That is, consider the difference between the winning bid and the value of the
property suggested by the public information available. A prediction derived
from this alternative explanation of the winner's curse, but not from the
standard explanation, is that the magnitude of the winner’'s curse should be
positively related to this difference.26

In ending this section I would like to point out the implications of the
current analysis for the pricing of securities. The argument above should
apply equally well to the sale of a security with an uncertain return, as it
does to the auctioning of oil and gas leases by the federal government. In
both cases potential purchasers gather information concerning the value of the
asset, and the individuals who actually purchase will be those whose
information concerning the asset is most positive. Hence, if as argued above
individuals systematically overestimate their own abilities to gather accurate
information, the subsequent result is that securities characterized by
uncertain returns will be systematically overpriced.

One might ask what the relationship is between this argument and that of
Miller (1977), who also puts forth a theory which suggests that securities
characterized by uncertain returns should be systematically overpriced.

Miller's reasoning is analogous to that of the standard explanation of the
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winner'’'s curse presented at the beginning of this section. That is. if each
bidder does not properly take into account that he only purchases the asset
when in some sense he overvalues it, the result will be that purchasers will
on average lose money. In other words, the relationship between the two
arguments is that Miller relies on investors being naive concerning the
process by which securities are priced, while my argument is that investors
simply overestimate their own abilities.

One interesting aspect of the relationship between the papers is that
much of the evidence Miller puts forth in support of his own theory is also
consistent with mine. For example, Miller argues that there is positive
correlation between systematic risk and the uncertainty of a security’s
returns. Hence, using his logic, the extent of the overpricing should be
positively related to the systematic risk of the asset. This would also be a
prediction of my theory if systematic risk served as a proxy for the variance
of the error component in the information gathering process.27 Further, as
Miller points out, there is evidence that the riskiest stocks are
systematically overpriced, i.e., that their yield is below the capital market
line connecting the risk free interest rate and the market portfolio (see for

example Friend and Blume (1970), and Fama and MacBeth (1973)).
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C. Career Choice

"The contempt of risk and the presumptuous hope of
success are in no period of life more active than at the
age at which young people choose their professions...."

(Adam Smith, The Wealth of Natjomns, p. 211)

"...young men of an adventurous disposition are more
attracted by the prospects of a great success than they are
deterred by the fear of failure..."

(Alfred Marshall, Principles of Economics, p. 554)

In Section III.B it was argued that one possible outcome of sexual
selection in man is that young males systematically overestimate their own
abilities when predicting future performance, while old males have much more
accurate estimations. On the other hand, no similar type of pattern was
suggested for females. One obvious place where these ideas can be applied is
to the issue of career choice. 1In particular, consistent with the quotes from
Smith and Marshall above, the overestimation of abilities by young males
should lead them to choose risky professions, i.e., they should be willing to
choose jobs which hold out the promise of a very large return to those of
exceptional ability.28

Both Becker (1962) and Miller (1984) have claimed that this prediction
can also be derived within a more standard framework. Becker argues as
follows. The return to an individual entering a risky profession is the
possibility he becomes a success, and earns a high wage for the remainder of
his career. Hence, since young workers would earn this high wage for a longer
period of time, we again have the prediction that young workers will choose
risky professions. On the other hand, Miller derives the prediction by
relying on the fact that young workers are more likely to be uncertain of

their abilities, and that the incentive to gather information (take a risky
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job) will typically increase with the level of uncertainty.

The careful reader should by this point have noticed that, contrary to
the claims of Becker and Miller, the prediction from their more standard
stories do not exactly match the prediction of Smith and Marshall. Smith and
Marshall (and myself) make a prediction concerning young males, while Becker
and Miller make a prediction concerning all young workers.29 Hence, an
interesting empirical study might be to investigate whether the occupational
choices of young males and females differ more than would be suggested by
standard theoretical considerations. Of course, such an empirical
investigation would be very difficult given inherent male/female differences

concerning factors such as child bearing.

V. Iraditional Defenses of the Rational Expectations Approach

In the previous section I applied the systematic overestimation of
abilities by individuals to the analysis of a variety of economic issues. In
this section I provide a brief discussion of traditional defenses frequently
put forth to support the rational expectations approach.

Two such defenses are already dealt with in the paper, and will be
given no further comment. These are that individuals must exhibit rational
expectations because that would have been a successful strategy from an
evolutionary perspective, and that individuals must exhibit rational
expectations because learning would quickly eliminate any behavior not
consistent with rational expectations.

A third defense frequently put forth is the claim that, if even just a
small number of agents in a market exhibit rational expectations, then the

rational expectations hypothesis will be a good predictor of aggregate
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behavior. Recent papers by Conlisk (1980), Akerlof and Yellen (1985a,b),
Haltiwanger and Waldman (1985, 1987), Russell and Thaler (1985), De Long et al
(1987), and Manove (1988) have shown this claim to be incorrect. 1In
particular, these papers find two results which make a defense of this sort
especially suspect. First, there is an important class of environments where,
given agents who vary in terms of their ability to form expectations, it is
actually the agents who do not exhibit rational expectations who are
disproportionately important in the resulting equilibrium (see Haltiwanger and
Waldman (1985)).30 Second, Akerlof and Yellen show that in some

environments, even if the private cost of making a mistake is second order
small, the aggregate social welfare loss due to such mistakes can be first
order.

Another argument frequently put forth is an evolutionary one, but in this
case the evolution is on the level of the firm rather than on the level of the
individual. In other words, firms will behave in a manner consistent with
rational expectations because those which behave otherwise do not survive (see
Alchian (1950)). Even relative to the applications of the previous section to
which this argument is applicable (A and B), this is a very thin reed on which
to support the rational expectations approach. On the one hand, if large
speculative bubbles in the stock market only occur once every fifteen or
twenty years, survival pressure is unlikely to weed out those which behave
inefficiently during such episodes. On the other, since bidding on o0il and
gas leases is only one small aspect of what large energy companies do, one

could easily imagine such a firm continuously overbidding without falling prey

to bankruptcy.

As regards this defense of the rational expectations approach, it should
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also be pointed out that in some cases those firms which do not satisfy a
rational expectations assumption can actually do better from the standpoint of
expected returns. Hence, evolutionary considerations at the level of the firm
can actually work against the survival of firms which satisfy a rational
expectations assumption (see De Long et al (1987) and Manove (1988)). As
discussed earlier, Manove shows just such a result for an economy which is
initially characterized by a subset of firms run by entrepreneurs who
systematically overestimate their own abilities.

The final argument to be considered is that of selection within the firm.
That is, even though individuals on average may systematically overestimate
their own abilities, one might argue that the selection process will result in
the top managers of firms being individuals who have accurate estimations.
There are two reasons why such an argument is suspect. First, if ability and
effort are complementary, then the individuals who exert more effort will be
those whose magnitude of overestimation is greatest. In other words, rather
than top managers accurately estimating their own abilities, the selection
process will likely choose individuals who systematically overestimate their
own abilities.31 Second, individuals who are selected to be top managers
are typically those who outperform their peers. Given this, suppose each
individual starts out by overestimating his own ability. We would then expect
top managers to also overestimate their own abilities, because they would have

received little feedback to suggest that their initial estimations should have

been scaled back.
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VI. Conclusjion

An implicit assumption of the rational expectations approach is that
individuals accurately estimate their own abilities (or more precisely there
are no systematic érrors). Evidence from the psychology literature, however,
clearly indicates that individuals systematically overestimate their own
abilities. Examples include physicians being overconfident concerning their
diagnoses, and analysts being overconfident of their abilities to predict
stock price movements. One interesting aspect of this literature is that, for
some of the settings considered, there is clear evidence of a significant
male/female difference. That is, in an environment where individuals make
predictions concerning their own future performances, it is only the males who
systematically overestimate their own abilities. The first goal of this paper
has been to show that this aspect of the evidence can be explained through
Darwin’s theory of sexual selection. The logic is that in an environment
where males competé among themselves for the available females, competition is
likely to be in terms of accumulated wealth and not in terms of the
maximization of utility. Hence, since in terms of expected wealth agents who
overestimate their own abilities may actually do better than agents with more

accurate estimations, it is quite possible that the evolutionary process has
favored males who systematically overestimate.

Of course, an alternative explanation for this male/female difference is
that it is due to differences in socialization. With respect to this
alternative explanation I would like to make two points, First, the evidence
that differential socialization is the cause of many male/female differences
in behavior is somewhat mixed (see Maccoby and Jacklin (1974), ch. 9).

Second, it is of interest to note that the direct cause of a male/female
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difference can be differential socialization, when on an indirect level it is
really biology or evolutionary pressure which is the driving force. For
example, Moss (1967) finds that male infants are on average more irritable
than female infants, and that this in turn affects the interaction between
mother and child. If this difference in the interaction was then the cause of
later male/female differences in behavior, it could easily be evolutionary
pressure which is the true root cause of these later male/female differences.
(That is, evolution causes the difference in irritability in order to induce
these later male/female differences in behavior.)

Finally, I would like to end by briefly discussing the second goal of
the paper. This goal was to apply the idea that individuals systematically
overestimate their own abilities to the analysis of a variety of important
economic issues. In doing so I was able to demonstrate that the overestimation
of abilities can explain a number of phenomena which are puzzling in the
context of a rational expectations approach (e.g., speculative bubbles, the
winner’s curse). From the standpoint of what is important for economists, it
is really this second aspect of the paper which is most important. That is,
there is a wealth of evidence that individuals systematically overestimate
their own abilities, and, as just stated, this idea can explain a number of
otherwise puzzling phenomena. Hence, independent of whether you find my
evolutionary argument persuasive, I think serious attention must be given to
the possibility that the overestimation of abilities is an important factor in

economic behavior.
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Appendix

of Proposition 1: Let e*-arg max (1-H(e))(W°+e). Note that e* is
uniquely defined given I’'>0 and I’ '20. Suppose that in period t, N-6§ of the
males choose e-e* and the remaining § males choose e=e'’, e'#e* (e’ may
represent a mixed strategy). Let ﬁ denote the total wealth accumulated.
Given e'#e* and the definition of e*, we know 6<N(1-H(e*))(W°+e*). Let A
denote the proportion of the total wealth held in period t by males
characterized by e-e*. We have A-(N-S)(l-H(e*))(W°+e*)/a, or A>(N-§)/N.
Suppose now that all the males choosing e* were characterized by the same
value for 4, denoted 0*, and that all those choosing e’ were characterized by
a different value for #, denoted ' (where §' could represent a mixed
strategy). The above implies that in period t+l1 more than N-§ of the males
will be characterized by 0*, and less than § will be characterized by §’.
Hence, if we could find such a value 0*, it would be an ESS. Note, in
addition, by reversing the argument, i.e., supposing that in period t N-§ of
the males choose e=e’ and the remaining § males choose e-e*, we get that there

cannot be an ESS which is not a value 9*.

The first order condition which defines e* is given by
* *
(1) -1 (&™) (WO+e ™)+ (1-1(e™) )=0.

*
For the individual to choose e=e , the first order condition for utility

maximization must be

(A2) 1 (e*)UP-1 (e*) (U WO+0e™) )+ (1-T(e™) )87 (WOHse™) -g' (e*)=0.
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In addition, given the restrictions on nm', £'' and g'’, if (A2) holds then
e* must be chosen.
* * *
Because f''<0, we know that £(W+fe )2(Wo+fe )£’ (W+fe”). Thus, (A2)

reduces to
a3) (") (UP-UM) - g7 (¥4 (WOHe™) [0(1-I(e*)) - (e*) (WO+0™) 20

* * *
Given (Al), if 4<l, then 4 (1-Ii(e -’ (e )(W°+0e )s0. Hence, for (A3) to be
satisfied we need #>1. This proves 1).

Now go back to (A2) and assume f'’'=0. This yields
(A4) 1 (&™) (WP-UM) g’ (&) - (&*) (WOrse ™y £ 4 (1-11(e*) )5 E7m0

Take the derivative of the LHS of (A4) with respect to §, and you get

* * *
-I' (e )e £'+(1-I(e ))f’'. Given (Al), the previous expression is strictly
positive. Hence, there exists a unique value for # which satisfies (A4).

This proves ii).

Proof of Proposition 2: It is a little difficult to talk about how an
individual should behave to maximize gene survival when there is a continuum
of agents. The reason is that, given a continuum of agents, the behavior of
a single individual in one period has no effect on the distribution of 4’'s in
the following period. To get around this problem we assume a set ¢ of agents
all choose the same effort level with the goal being the maximization of gene
survival, and then look at what happens in the limit as ¢ approaches zero.
Note, because we want to find the behavior which actually does maximize gene
survival (and not just the one which is perceived to maximize gene survival),
we assume that this set ¢ of agents accurately estimate their own abilities.

A

Consider a set ¢ of agents who all choose the same effort level e in an
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attempt to maximize gene survival. Given the simultaneous manner in which

effort choices are made, these agents should take the other N-e agents’' wealth

accumulation (effort levels) as fixed in choosing e. Let W denote the wealth
accumulation of the other N-e¢ agents. Our set ¢ of agents will want to
maximize the proportion of the total wealth accumulated that they themselves

(o] A
e(l-nﬁe))(w te)a. The first order condition for e

hold. That is, e=arg max p
e €(1-N(e)) (W +e)+W
is given by

e[-H(;)(WS+;)+(1;H(§))] . -52(1-n(;))(w°+;2[-n'(;2<wf+;)+(1-n(;))] -0,

(A5) ° o 2
e(1-M(e)) (W +e)+W (e(1-I(e)) (W +e)+W)

As ¢ approaches zero, the second expression becomes insignificant relative to
the first expression because the second expression has an e2 term in the
numerator. Hence, as ¢ approaches zero, (A5) reduces to

(46) e[-T(e) (Wte)+(1-I(e))] o
e(1-I(e)) (Wo+e)+W

A comparison of (Al) and (A6) implies that in the limit as e approaches zero,

A

*
e=e . Given this, i) and ii) now follow from the proof of Proposition 1.
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Footnotes

1Papers by economists which have employed an evolutionary approach
include Becker (1976), Hirshleifer (1977, 1982, 1984), Hirshleifer and Coll
(1987), Rubin and Paul (1979), and Frank (1987). See Wilson (1975) and
Dawkins (1976) for statements by biologists of the evolutionary perspective.
2One previous paper which begins to move away from the approach just
described is that of Hirshleifer (1984). He begins by noting that emotions
will in many cases cause the individual to not achieve short run utility
maximization. He then argues that the existence of emotions can make sense in
an evolutionary framework because their existence allows the individual to
avoid problems of time inconsistency.
3For a fuller discussion of the relationship be£ween natural selection
and sexual selection than appears here, see either Darwin (1859, 1871) or
Arnold (1983).
4This description of natural selection is somewhat imprecise in that
selection actually takes place at the level of the gene, and not that of the
individual. This is important in the study of altruism among kin (see
Hamilton (1964), Trivers (1972), and Dawkins (1976)).
5See Leakey and Lewin (1979) for a discussion of what is presently known
concerning early man and the importance of sexual selection.
6One might argue whether the systematic overestimation of abilities is
inconsistent with Muth’s initial discussion concerning rational expectations.
"The hypothesis can be rephrased a little more precisely
as follows: that expectations of firms (or, more generally,
the subjective probability distribution of outcomes) tend to
be distributed, for the same information set, about the

predictions of the theory (or the "objective" probability
distribution of outcomes). (Muth 1961, p. 316)
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However, the systematic overestimation of abilities is clearly inconsistent
with how rational expectations has been applied in practice. See, for
example, Tirole (1982).

7See Maccoby and Jacklin (1974), pp. 154-155, for a further discussion
of this point.

8For this model one need not think of accumulated wealth as only
referring to either money or durable assets, but rather one could also think
in terms of reputation as a hunter/warrior, status in the group, etc.

9To be precise, the probability of an individual dying prior to mating
equals min(H(ei),l}.

10Assuming that Wi-W°+h(ei), h’>0, would not add any generality, since
effort could always be rescaled such that Wi-W°+ei.

llAn alternative specification would be to assume that disutility from
effort is only lost if the individual does not die prior to mating. Such a
change would have no effect on the results.

2Because of the structure of the model, it is not necessary to specify

whether each agent has accurate expectations concerning how other agents’
effort levels get translated into wealth, or whether each agent knows how much
other agents either overestimate or underestimate their own abilities. Note,
further, that an alternative way of allowing agents to either overestimate or
underestimate their own abilities would be to let them have incorrect
expectations concerning the function II, and that modeling incorrect
expectations in this alternative fashion would lead to no substantive change

in the results.

3In fact, this point can be demonstrated formally using the model of

the previous section.
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141n a private correspondence Jack Hirshleifer has pointed out to me a

third possible path evolution could take. In particular, he suggests that
sexual selection could result in males having a higher variance of abilities

than females — and possibly a lower mean ability.

"Here’s a simple example. Assume the contest is such
that only a single male mates, namely, the one with the highest
ability. Suppose all male abilities are initially drawn from
the same two-valued distribution: (+1,-1;.5,.5). If the male
population size is N, each male has a 1/N chance of winning
(assuming a random tie-breaking rule). Now think in terms of
parents, each of whom produces a single male offspring. Here
the parent would opt for higher variance of the probability
distribution of talent for its male offspring. In evolutionary
terms, suppose a mutation arises in a single parent changing
its male offspring’s talent distribution to one with lower
mean but higher variance, for example to (+2,-3;.5,.5), while
all the other parents retain the initial distribution. If N=2
(there is one mutant and one normal parent), the deviant parent
would still have only a 50% chance of its offspring winning the
contest, so here there’s been no improvement from shifting to a
high-variance strategy. But suppose N=3. Then the deviant
increases his probability of success from 1/3 to 1/2, and the
improvement factor will rise further as population size increases.
The specific solution will depend upon the parameters of the
trade-off, but we can expect that in equilibrium males will end
up quite variable in abilities -- and possibly would even have
lower mean ability than females. I have the impression that
this implication is broadly consistent with the evidence: there
are more male geniuses, but also more male idiots!"

(private correspondence from Jack Hirshleifer, January 1988)

15As pPointed out by Rubin and Paul, there is evidence that systematic

changes of this type do occur in nature (see Gadgil and Bossert (1970), and

Hrdy (1977)).

'®See Alpert and Raiffa (1982), Fischoff (1982) and Lichtenstein et al

(1982) for discussions of how learning can affect the systematic
overestimation of abilities.
17The first and third applications are consistent with the type of

overestimation of abilities predicted by my theory, while the second
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application is consistent with the psychological evidence — but would not be
predicted by my theory.
18See West (1986) for a recent econometric study which provides
evidence that speculative bubbles do occur, and Smith et al (1987) for a
recent experimental study which supports the existence of bubbles.

19Tirole (1982) considers an economy with a finite number of infinitely
lived traders, and demonstrates that rational expectations is inconsistent
with the formation of speculative bubbles (see also Obstfeld and Rogoff
(1986)). Tirole (1985) shows that in an overlapping generations economy
speculative bubbles can exist. Howevér, he does not demonstrate the existence
of a bubble which seems consistent, for example, with the recent stock market
crash. That is, he does not demonstrate the existence of a bubble whose
bursting both is a surprise to most traders, and is very costly to most
traders.

oI am implicitly assuming here that no new traders would enter the
market before the "bubble bursts". If we allowed for the entry of new traders
then the argument would become somewhat more complex, but the conclusion would
remain unchanged.

21This perspective on speculative bubbles might be useful for
explaining the results of Shiller (1979, 1981) and LeRoy and Porter (1981)
concerning the excess volatility of speculative assets. Note, however, that
at least prior to the recent stock market crash, the evidence on this point
was somewhat ambiguous (see Kleidon (1986)). Another potential use for this
perspective is to explain why the recent stock market crash was so severe.

The argument is as follows. One type of program trading is what is called

portfolio insurance. Portfolio insurance is basically a trading scheme
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designed to protect investors against large drops in the value of their
holdings. Of course, when the crash occurred these insurance schemes did not
work.

Why should the existence of portfolio insurance affect the severity of
the crash? In the scenario sketched above, investors must weigh expected
future stock price increases with the penalty of being caught in the market
when the crash occurs. If investors believe that the penalty is small because
they are insured against a crash, then in some sense they should be willing to
stay in the market longer. In other words, once one allows agents to
overestimate their own abilities, then the fact that investors think they are
insured against a fall can cause the actual fall to be greater when it
eventually does occur.

22A similar logic can also help explain a paradoxical result in asset
markets which is discussed by Arrow (1982). He suggests that the findings of
Stewart (1949) are evidence of irrationality in asset markets. Stewart looked
at returns to trading in grain futures markets. He found that professional
speculators earned positive profits, while large hedgers and non-professional
speculators lost money. Arrow interpreted the fact that non-professional
speculators lost money as a sign of irrationality. Using logic similar to
that above, I would interpret Stewart's results as evidence against rational
expectations, but not as evidence against rationality.

23See also the earlier studies of Capan et al (1971), and Dougherty and
Lohrenz (1976).

24As for the previous application, one might argue that a learning
process should eliminate this problem. Again, however, one must remember that

learning only works well when there is clear and unambiguous feedback
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concerning actual performance. The nature of oil and gas lease auctions is
such that the true value of the property may not become known until
substantially after the bidding takes place, and even then the firm only
learns the actual valuation and not what the correct bid would have been.
Hence, learning may not eliminate the winner’'s curse in this case, because the
feedback is not clear enough.

25Roll (1986) contains a very short discussion of the winner's curse
which is somewhat suggestive of the argument above (see p. 200). More
generally, using an argument related to that above, he discusses how the
overestimation of abilities can be important from the standpoint of corporate
takeovers.

26There are experimental results which find the winner’s curse in
settings where bidders cannot affect the accuracy of the information received
(see, for example, Kagel and Levin (1986)). One might take this as evidence
against my explanation. But note that the two explanations for the winner's
curse discussed in this paper are not mutually exclusive, and hence, such
evidence could be consistent with my explanation playing a partial role.

27Let Vi be the information concerning the value of the asset received
by potential purchaser i, and let V* be the true value of the asset. What I
have in mind is that for each agent 1, Vi-V*+(e/Ai), where ¢ is an error
term and Ai is agent i's ability.

28Although Smith’s quote does not specifically mention males, given the
nature of the surrounding passages and the nature of his times, it is clear
that he must have been referring to males.

29Of course, if one combines either the Becker or Miller argument with

the argument of Rubin and Paul (see Section ITI.B), then the predictions are
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identical.

30The class of environments are those which exhibit what Haltiwanger
and Waldman term synergism, and others have termed strategic complements,
increasing returns and network externalities.

31I would like to thank Joe Ostroy for pointing out this argument to me.
Note that the psychology literature provides evidence in support of this view,

i.e., there is evidence which indicates that expectations of success can have

a positive effect on performance (see Battle (1965) and Feather (1966)).
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