Overconfidence and Excess Entry: An Experimental Approach

By CoLiN CAMERER AND DAN LovaAaLLO*

Psychological studies show that most peo-
ple are overconfident about their own relative
abilities, and unreasonably optimistic about
their futures (e.g., Neil D. Weinstein, 1980;
Shelly E. Taylor and J. D. Brown, 1988).
When assessing their position in a distribution
of peers on almost any positive trait—like
driving ability (Ola Svenson, 1981), income
prospects, or longevity—a vast majority of
people say they are above the average, al-
though of course, only half can be (if the trait
is symmetrically distributed).'

This paper explores whether optimistic bi-
ases could plausibly and predictably influence
economic behavior in one particular setting—
entry into competitive games or markets.
Many empirical studies show that most new
businesses fail within a few years. For exam-
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! There are interesting exceptions—most people de-
murely say they are not in the very top decile or quintile,
but merely above average; for many traits, women are less
optimistic than men (and even overly pessimistic; e.g.,
Eleanor E. Maccoby and Carol N. Jacklin, 1974); and
clinically depressed patients are not optimistic (e.g.,
Lauren B. Alloy and Anthony H. Ahrens, 1987). The lat-
ter finding calls into question the common psychiatric pre-
sumption that ‘“‘realistic’’ people are well adjusted and
happy, and also raises the question of whether unrealistic
optimism might be evolutionarily adaptive (e.g., Lionel
Tiger, 1979) or socially beneficial (Giovanni Dosi and
Lovallo, 1997). Michael Waldman (1994) shows how
such optimism could be evolutionarily stable, and men-
tions conditions under which gender differences like those
observed empirically could arise.
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ple, using plant-level data from the U.S. Cen-
sus of Manufacturers spanning 19631982,
Timothy Dunne et al. (1988) estimated that
61.5 percent of all entrants exited within five
years and 79.6 percent exited within ten years.
Most of these exits are failures (see also Dan-
iel Shapiro and R. S. Khemani, 1987; Dunne
et al., 1989a, b; Paul A. Geroski, 1991; John
R. Baldwin, 1995).

Some possible explanations for the high rate
of business failure are reviewed below. In this
paper we consider the hypothesis that business
failure is a result of managers acting on the op-
timism about relative skill they exhibit in sur-
veys (e.g., James March and Zur Shapira,
1987). This hypothesis is worth exploring be-
cause it is consistent with so much psychological
evidence, and because optimistic overentry will
persist if the performance feedback necessary to
correct it is relatively noisy, infrequent, or slow.

The idea that overconfidence causes business
entry mistakes has, of course, been suggested
before (e.g., Richard Roll, 1986) but has not
been directly tested by measuring economic de-
cisions and personal overconfidence simulta-
neously. To link the two we created an
experimental setting with basic features of busi-
ness entry situations. In the experiments, the suc-
cess of entering subjects depends on their
relative skill (compared to other entrants ). Most
subjects who enter think the total profit earned
by all entrants will be negative, but their own
profit will be positive. The findings are consis-
tent with the prediction that overconfidence
leads to excessive business entry.

The experiments also develop a paradigm
in which business entry and other skill-based
competitions (e.g., labor-market tourn-
aments) could be studied further. The
paradigm extends typical economics exper-
iments by including a potentially potent
psychological variable—relative skill per-
ceptions—and also extends typical psychol-
ogy experiments on overconfidence by
adding financial incentives for judging one’s
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skill accurately and a clear definition of the
skill one is judging.?

Of course, experimental data are hardly con-
clusive evidence that overconfidence plays a
role in actual entry decisions by firms. A big-
ger scientific payoff comes when experimental
observations suggest a new phenomenon that
might be studied in the field. Our data suggest
a new phenomenon we call ‘‘reference group
neglect.”” Excess entry is much larger when
subjects volunteered to participate knowing
that payoffs would depend on skill. These self-
selected subjects seem to neglect the fact that
they are competing with a reference group of
subjects who all think they are skilled too.
(Neglecting the increased level of competition
is like the neglect of adverse selection which
leads to the ‘‘winner’s curse’” in bidding.)

L. Possible Explanations for Entrant Failure

There are three primary explanations for the
frequency of entrant failure. The first expla-
nation is that failures are frequent because en-
trants have only brief opportunities to make
money. In this view, failures are actually hit-
and-run entries that are profitable but brief.

A second explanation is that business entries
are expensive lottery tickets with positively
skewed returns. In this view, although most
firms expect to lose money and fail, entry still
maximizes expected profits because the pay-
offs to success are very large. There are two
variants of this argument: First, if small-
business owners are risk preferring or get psy-
chic income from running businesses, then the
expected utility from entering might be high
even if expected profit is low. Second, it is
well known from multiarmed bandit problems
that when sampling from unknown distribu-
tions of possible payoffs (such as career paths
or profitable industries ), it may pay to sample
from ‘‘arms’’ with negative expected payoffs
if the possible payoffs from those arms is large
(because sampling provides information about
which arms to choose in the future). Models

2 Earlier studies showed that overconfidence is larger
when traits are defined ambiguously— *‘driving ability’’ is
more ambiguous than ‘‘ability to brake quickly to avoid an
accident” (David Dunning et al., 1989; Lovallo, 1996).
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of occupational choice provide a clear life-
cycle prediction based on this sampling motive
for entry, since people should bear the risk of
failure early in their careers, but not later (e.g.,
Robert A. Miller, 1984).

The third explanation is that many entry
decisions are mistakes, made by boundedly ra-
tional decision makers. Firms could mistak-
enly enter too often for two different reasons —
they know their own skills but fail to appre-
ciate how many competitors there will be
(they have ‘‘competitive blind spots’’), or
they forecast competition accurately but over-
confidently think their firm will succeed while
most others will fail.

In a natural setting it is difficult to distin-
guish between these three explanations for
high failure rates. The overconfidence expla-
nation is particularly hard to establish because
it predicts that firms will enter even if they
expect negative industry profits. But even if
cumulative industry profits are actually nega-
tive at some point in time, it is possible posi-
tive returns will roll in later (or the industry
simply made a large unpredictable forecasting
mistake). So it is hard to imagine how to es-
tablish conclusively that expected industry re-
turns were negative.

While more field research is surely worth-
while, some progress might be made in the
laboratory. In an experiment, everything
needed to distinguish the three theories—
entry decisions, forecasts of industry profits,
and forecasts of the number of total entrants—
can be measured. If subjects forecast positive
industry profits and enter, the rational-entry
theories appear correct. If subjects forecast
positive industry profits, but they underesti-
mate the amount of entry and industry profit
turns out to be negative, then the blind spots
story appears correct. If subjects accurately
forecast negative industry profits, and enter
anyway, then the overconfidence explanation
appears correct.

II. Experimental Design

Our experiments extend a paradigm first
used by Daniel Kahneman (1988), Jim
Brander, and Richard Thaler, then explored
more throughly by Amnon Rapoport and
colleagues.
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In their game, N players choose simulta-
neously, and without communicating, whether
to enter a market or not. The market ‘‘capac-
ity’’ is a preannounced number, c. If players
stay out they earn a payment K. If the total
number of entrants is £, the entrants each earn
K + rK(c — E) (with rK > 0). The optimal
behavior is simple: Players want to enter only
if the number of expected entrants (including
themselves) is less than the capacity c. If they
do enter, players prefer the number of entrants
to be as small as possible. The interesting
questions are whether the right number of
players enter (is E around c?), whether E
changes with ¢, and how players figure out
whether to enter or not.

Kahneman (1988) was surprised to see that
the number of entrants, E, was typically in the
range [c¢ — 2, ¢ + 2] even though subjects
could not communicate or coordinate their de-
cisions in any explicit way. ‘‘To a psycholo-
gist,”” he wrote, ‘‘it looks like magic.”’
Rapoport (1995) replicated the results using
Ph.D. students playing for much larger stakes.
He also found that subjects entered a bit too
frequently at first, but gradually E converged
very close to ¢. E and ¢ were highly correlated
across trials. Extensions by James Sundali et
al. (1995) and Rapoport et al. (1998a) repli-
cated the earlier findings. Rapoport et al.
(1998b) introduced probabilistic payoffs and
showed that deviations from equilibrium entry
could be parsimoniously explained by nonlin-
ear transformations of entry probabilities.

Our experiments extend this paradigm in
four ways: Payoffs depend on a subject’s rank
(relative to other entrants); ranks depend on
either a chance device, or on a subject’s skill;
subjects in some experiments are told in ad-
vance that the experiment depends on skill
(and hence, more skilled subjects presumably
self-select into the experiment); and subjects
forecast the number of entrants in each period.

Skill-dependent payoffs are the crucial new
design feature. The early experiments capture
an important aspect of entry—tacit coordina-
tion among potential entrants to avoid excess
entry —but all entrants earned the same
amount. In naturally occurring settings, some
entrants win and others lose, due at least partly
to differences in managerial skill (see Kenneth
R. MacCrimmon and Donald A. Wehrung,

MARCH 1999

TABLE 1—RANK-BASED PAYOFFS

Payoff for successful entrants
as a function of “‘¢”’

Rank 2 4 6 8
1 33 20 14 11
2 17 15 12 10
3 10 10 8
4 5 7 7
5 5 6
6 2 4
7 3
8 2

1986). Besides being more realistic, differ-
ences in payoffs based on skill allow the pos-
sibility that overconfidence will lead to excess
entry.

Table 1 shows how payoffs depend on a
subject’s rank and on the market capacity c.
The top ¢ entrants share $50 proportionally,
with higher-ranking entrants earning more. All
entrants ranking below the top ¢ lose $10. For
example, if the market capacity ¢ = 2, then the
highest-ranked entrant receives $33, the sec-
ond highest-ranked entrant receives $17, and
any lower-ranked entrant loses $10. (Subjects
are staked $10 initially.) Notice that if the
number of entrants is exactly ¢ + 5, then the
total payoff to all entering subjects ( ‘‘industry
profit’’) is zero; if there are more than ¢ + 5
entrants, the average entrant loses money.

Actual ranks are assigned in two different
ways: Each subject is ranked by a random
drawing, and also ranked according to his rei-
ative performance on a skill or trivia task. Skill
ranks are determined by how many questions
subjects answer correctly on a sample of 10
logic puzzies (sessions 1-2) or trivia ques-
tions about sports or current events (sessions
3-8). It is important to stress that subjects’
ranks were not determined until the end of the
experiment, after they made all their entry de-
cisions in both the skill and random
conditions.

Here are the steps in each experimental
session:

1. Before the experiment, subjects were re-
cruited using either standard recruiting in-
structions or ‘‘self-selection’’ instructions.
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TABLE 2-——MARKET CAPACITY ‘‘c’’ VALUES

Rounds Experiment 1 Experiment 2 Experiments 3-6 Experiments 7 & 8
1 2 8 2 4
2 4 4 6 2
3 8 2 4 6
4 6 6 4 8
5 4 4 2 6
6 2 2 6 4
7 8 8 4 2
8 6 6 6 8
9 4 4 2 6

10 6 2 6 4
11 8 8 4 2
12 2 6 2 8

In the self-selection condition, subjects
were asked if they would like to volunteer
for an experiment in which performance on
sports or current events trivia would deter-
mine their payoff, and people who were
very good might earn a considerable sum
of money. (They were also reminded in the
experimental instructions that all subjects
were recruited this way.)

. Subjects were seated in a large classroom
where they could not see each other’s ma-
terials. The instructions were read aloud
and a comprehension test was given to
guarantee understanding of the payoff ta-
ble. The two types of ranking systems were
explained and subjects were shown exam-
ples of the skill questions, along with sam-
ple answers. Subjects were informed that
there would be two sequences of 12 rounds
for each condition—one for the random
rank and another for the skill rank. Subjects
were also informed that the decisions they
made for one of the rounds, chosen ran-
domly, would determine their payoff.

Individual rounds proceed as follows:

. Subjects were told whether skill or random
ranks are being used in that round, and the
capacity c¢. Table 2 shows the capacities
used in each round. The same sequence of
capacities was used in the two consecutive
conditions within a session.

. Subjects privately forecasted how many en-
trants they expected would enter (including
themselves) in the round. They earned

$0.25 for each forecast that was correct.
These forecasts distinguish the hypothesis
that too many subjects enter because they
underestimate the number of competitors
(“*blind spots’’) from the hypothesis that
subjects forecast entry accurately, but en-
trants all think they are above average.

5. Subjects made their entry decisions pri-
vately and simultaneously.’

6. Entry decisions were recorded and subjects
were told how many total entrants there
were in the round. Thus, the only feedback
that subjects received after each round is
the total number of entrants for each period.

7. At the end of the experimental session, af-
ter all of the rounds in both conditions were
played, subjects either solved puzzles or
took the trivia quiz, and their skill rank was
determined and announced. Then one of
the subjects randomly chose one of the 24
rounds and subjects’ earnings from that
round were computed and paid to them.

It is important to reiterate that the only feed-
back subjects got throughout the session of 24
rounds was the total number of entrants per

*In one session, not reported here, we allowed deci-
sions to be made sequentially. This means that a subject
moving after ¢ + 5 entrants have already entered knows
for sure that the total payment to subjects will be negative;
entering in that condition is the strongest possible evi-
dence that subjects are relatively overconfident. Roughly
the same number of subjects entered in that session, but
too few data are available from the single session to draw
firmer conclusions.



