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. Introduction

People display overconfidence in themselves in a wide variety of environments. Eighty
percent of individuals rate themselves in the top thirty percent of drivers (Svenson, 1981).
Students often incorrectly think that they will perform better than other students on general-
knowledge tests (Camerer and Lovallo, 1999; Gigerenzer et al., 1991). Although incentives, task
difficulty, and ambiguity mitigate or amplify confidence, it seems clear that, in certain lab
environments, overconfidence is present. The presence of overconfidence has important
implications both for real-world behavior and theory. For example, overconfidence appears to
affect behavior in financial markets, leading some investors to trade too much (Barber and
Odean, 2001; Daniel et al., 1998). In addition, recent theoretical research has looked at how
overconfidence may affect an individual's willingness to exert effort or to learn information
about her ability (Benabou and Tirole, 2002; Koszegi, 2005)." All of this experimental and
theoretical research defines overconfidence in terms of an individual's perception of her own
ability or performance.

This paper departs from previous research on overconfidence by looking at whether or
not individuals are overconfident in the performance of their group as compared to their
individual performances and the performances of other groups. We might expect such
overconfidence to be present for a variety of reasons. A business has an interest in maintaining

employee morale and so often fosters the impression that the organization is of high quality. An

"Hoelzl and Rustichini (2005) show that paying subjects tends to reduce self-reported overconfidence. Perloff and
Fetzer (1986) and Hoorens and Buunk (1993) indicate that overconfidence can be significantly reduced by making
the target of comparison clearer. Dunning, Meyerowitz, and Holzberg (1989) and Greico and Hogarth (2004)
describe the relationship between ambiguity and measures of overconfidence. Overconfidence clearly does not exist
in all environments. For example, individuals are generally underconfident when faced with a large amount of weak
evidence that supports a statistical hypothesis, reflecting an underreaction to the weight of a body of evidence
(Griffin and Tversky, 1992).



individual may devote more time and energy to her group activities when she believes in her
organization.? The tendency for an employee to hold a large share of her savings in her own
firm's equities is consistent with the hypothesis that individuals display overconfidence not just
in themselves, but also in their groups.

The presence of group overconfidence would have implications for how organizations
work. For example, a manager who is overconfident in her social group may put less effort into
looking outside her social group when searching for a new employee. Overconfidence may bias
her perceptions of job candidates in favor of her group members. Such a phenomenon would
help to explain why managers often hire individuals to whom they are connected in some way.*
Group overconfidence also may explain why decision-making groups often fail to draw on
valuable outside information, even when that information could easily be obtained. The
Kennedy administration's failure to consult the CIA or State Department when planning the Bay
of Pigs invasion and the decision of management at NASA to ignore outside advice about the
danger of the 1986 Challenger launch both illustrate problems that can occur when groups think
they know more than they really do (Janis, 1972; Surowiecki, 2004).

This paper presents lab and field evidence that tests the hypothesis that people are
overconfident in their social groups. In the lab experiment, ten student organizations were
recruited to participate in an experiment in which subjects took a math test and operated a
fictional lemonade stand. Each subject answered questions that elicited her beliefs about her

performance on the task relative to other students and also the performance of her other group

%See Norsworthy and Zabala (1985) for evidence that worker morale positively affects productivity in the US auto
industry.

*Montgomery (1991) estimates that about half of jobs are found through social connections. A variety of
explanations have been offered to explain the preference for one's own group members other than the
overconfidence explanation suggested here. Wanous (1980) argues that connected individuals have a better idea of
the job's requirements and so are more likely to apply. Doeringer and Piore (1971) and Montgomery (1991) argue
that referrals reduce uncertainty and so mitigate adverse selection problems with job applicants.



members. On average, subjects show similar levels of confidence in their own performances as
they do in their groups. On the math test, subjects show slightly greater confidence in
themselves than in their groups, but the difference is not significant.

Beyond these results for average individual and group confidence, we found significant
gender differences in subject behavior. The results for individual confidence are consistent with
previous findings that men are significantly more confident than women in their own
performances (Barber and Odean, 2001). Despite being significantly less confident in
themselves than men, women show slightly more confidence in their groups, although the
difference in group confidence is not significant.

In the field data, participants in a Scrabble tournament revealed their expectations about
the number of games they expected to win and the number of games they expected their friends
to win. The Scrabble players show overconfidence in their own and their friends' performances.
In this environment, men and women tend to show the same levels of confidence in their own
performances, but women show significantly more confidence in their friends' performances
when compared to men. Two consistent findings thus emerge from both the lab and field data.
First, the overall magnitudes of individual and group confidence are approximately the same.
Second, compared to men, women show relatively more confidence in their groups than in
themselves.

Recent research shows that women often choose not to compete even when their chances
of success are high, while men often compete when their chances of success are low (Niederle
and Vesterlund, 2006). The results in this paper suggest that competitions based on group
performance as opposed to individual performance may help to solve both inefficiencies.

The paper proceeds as follows. The design of the lab experiment is described in Section



I1. Section 11l summarizes the lab data and reports the results relating to it. In Section IV, we
describe the field data and report the relevant results. Section V discusses the implications of the

results and concludes.

I1. Experimental Design

The lab experiment extends the designs employed by Camerer and Lovallo (1999) and
Hoelzl and Rustichini (2005). Subjects in those experiments reveal their expectations about their
performances by answering choice questions.

In Hoelzl and Rustichini (2005), subjects take a vocabulary test. Before taking the test,
they choose whether they want their payment to be randomly determined or to be determined by
whether they rank in the top half of subjects who take the test. Like Camerer and Lovallo's
(1999) procedure, their design measures overconfidence without relying on self-reported
measures. The design that we employ draws from each of these papers and additionally elicits a

subject's confidence in her group.

I1.LA. Procedure

A total of 101 subjects, 65 women and 36 men, participated in the lab experiment. Each
student was recruited from one of ten student groups. Four of the organizations were sororities
or fraternities, with the former being all-female social organizations and the latter being all-male
groups. Another four organizations were community service clubs, which are similar to
sororities and fraternities, but consider service activities to be their primary focus. The final two
organizations were a sports team and a group of high performing students who take classes

together. The sports team has separate male and female teams that travel together to



competitions. The experiment took approximately 45 minutes, with payments averaging $15 per
subject. We conducted a total of eight experimental sessions.

In the experiment, subjects took a math test and ran a fictional lemonade stand. The
sequence of the tasks was varied to test for order effects. On the math test task, subjects
answered six questions that were taken from SAT preparatory material. For the lemonade stand
task, subjects faced three situations with different weather conditions and input costs. They
needed to decide how many cups of lemonade to produce and what price to charge in each
situation, with the goal of maximizing total profit across the three situations.”

Subjects answered a series of choice questions about how they believed they would
perform.. The subjects were told that one of the questions that they answered would be selected
at random to determine their payment, and that they could receive $5 depending on the outcome
for that question. Each question was structured in the same way. The first question is described
in Table 1.

Table 1: Sample choice question from the experiment

Option 1: You win if you correctly call a coin flip. In other words, you have a 50%
chance of winning. If you choose this option, we will give you a 50% chance of winning

Option 2: You win if your performance on the lemonade stand task is better than half of
the other students in all sessions of the experiment. It makes sense to choose Option 2 if

you think there’s a better than 50% chance that your profit will be in the top half of all
profits. Any ties will be randomly broken.

Your choice (Circle one): Option 1 Option 2

This choice question in Table 1 elicited a subject's confidence in her own performance

* The complete set of sample problems and sample situations for the two tasks can be found in the Appendix.



relative to all others, which we refer to as individual confidence. In the second choice question,
Option 2 asked the subject to compare the performance of her group's median member to all
other students, which we refer to as group confidence. The students were told the names of all
the groups participating in the experiment. They were instructed that there were no correct
answers to the choice questions, and that they should just answer in a way that reflected what
they believed would happen on the task.

To make it possible to do the comparisons needed to determine payments for the choice
questions, payments were calculated after all experimental sessions were completed. Subjects
returned to the lab at a later date to receive payments based on an identification number they

were assigned during the experiment.

11.B. Equilibrium predictions

In equilibrium, 50% of subjects should choose Option 2 when choosing whether to bet on
themselves relative to all other students. Likewise, 50% of students should choose to bet on their
group relative to all others. In each case, if subjects predict their own performances and their
groups' performances with noise, but are generally not overconfident or underconfident, half of
the subjects will think that their performance or their group's performance will be better than the
median.

A subject who believes she or her group will perform badly on the task reveals that belief
by choosing to bet on a random device rather than on her individual or group performance. In
other words, it is never in a subject's best interest to deliberately obtain a low profit to validate a
prediction of poor performance. Regardless of their predictions, the payoff structure is such that

a subject always wants to maximize the number of problems they answer correctly on the math



test and their total profits on the lemonade stand task.

I11. Lab Results

Table 2 shows the general results for individual and group confidence. For the math test,
63% of subjects believed they would finish in the top half of subjects in the experiment. A
slightly smaller share of subjects (57%) believed that their group would finish ahead of the
median subject, and a Mann-Whitney test shows that the difference between the two is not
statistically significant (p = 0.39). For the lemonade stand task, the correspondence between
individual and group confidence is even closer, with 47% of subjects believing that they would
do better than the median subject and the same share believing their group would do better than

the median subject.



Table 2: Confidence revealed by choice behavior

Question

I. Math test
Comparing self to all other subjects
Comparing self to other group members

Comparing group to all other subjects

II. Lemonade stand task
Comparing self to all other subjects
Comparing self to other group members

Comparing group to all other subjects

Share that believes it will
finish in the top half

0.63
0.57

0.57

0.47
0.59

0.47

95% confidence interval

(0.53,0.72)
(0.48,0.66)

(0.48,0.66)

(0.37,0.55)
(0.50,0.68)

(0.37,0.55)

Note: The share that believes it will finish in the top half is determined by the number of subjects who
choose Option 2 in the choice tasks. Confidence intervals are calculated using percentiles of the

binomial distribution.

The data show that the subjects were significantly more confident in themselves on the

math test than on the lemonade stand task (p = 0.017). The lower average confidence on the

lemonade stand task is consistent with subjects’ perceptions, discussed in exit interviews, that the

lemonade stand task was unfamiliar. These results of a small decrease in confidence on the

unfamiliar task match with what Hoelzl and Rustichini (2005) find using a similar experimental

design.> The data also suggest that subjects show more confidence in their groups on the math

test, but that difference is not statistically significant (p =0.122).

While we will focus on a subject’s confidence in herself and their groups in comparison



to all other subjects, we also elicited a subject’s confidence in herself compared to her other
group members. On the math test, subjects show slightly less confidence (57%) when they are
comparing themselves to their other group members. This finding matches with Klar and
Giladi’s (1997) result that overconfidence diminishes when the target of comparison becomes
more well-defined. On the other hand, on the lemonade stand task, subjects show somewhat
more confidence when comparing themselves to their other group members (59%) than when
comparing themselves to all other subjects, although the difference is not significant at the 5%
level (p = 0.068). Notice that confidence relative to one’s group members changes the least
across the two tasks. This result is not strong enough to permit firm conclusions, but does
suggest that confidence may be less sensitive to the experimental environment when the target of

comparison are people with whom the subject has a personal connection.

I11.A. Measuring overconfidence

The measures in the previous section describe how confident individuals are in
themselves and in their groups. Given multiple measures of confidence, it is possible to see
which is more often justified: confidence in oneself or confidence in one's group. Subjects may
have an advantage in predicting their own performance because they know themselves better
than they know their groups. On the other hand, it may be easier to predict the group's
performance because averaging across the group minimizes the effect of randomness in any one
individual's performance. These competing effects may also cancel each other out.

Table 3 displays how often subjects choose correctly. A subject who chose option 1

*Hoelzl and Rustichini (2005) disagree with a large body of previous research that concludes that overconfidence
increases with task difficulty. This literature is summarized in Griffin and Tversky (1992). There is no obvious way
to reconcile these differences, except to note the contrast in incentives between the different experiments.

10



chose correctly if she or her group did not finish above the median student. A subject who chose

option 2 chose correctly if she or her group did finish above the median student.

Table 3: Confidence: Justified or unjustified?

I. Math Test
Overconfidence in oneself compared to all others
Chose Option 1 (Not confident): 37 subjects

Chose Option 2 (Confident): 64 subjects

Overconfidence in group compared to other groups
Chose Option 1 (Not confident): 43 subjects

Chose Option 2 (Confident): 58 subjects

II. Lemonade Stand Task
Overconfidence in oneself compared to all others
Chose Option 1 (Not confident): 54 subjects

Chose Option 2 (Confident): 47 subjects

Overconfidence in group compared to other groups
Chose Option 1 (Not confident): 54 subjects

Chose Option 2 (Confident): 47 subjects

Finished in
lower half

73%

36%

72%

43%

46%

54%

48%

53%

Finished in
top half

27%

64%

28%

57%

54%

46%

52%

47%

Share who

chose optimally

67%

63%

46%

48%

*Ties are broken randomly. For example, 21 of the students who answered three questions correctly
received payment and 6 did not, so that half of the students received payment. When calculating the values
in the table, subjects who finished in a tie are counted according to the probability of receiving payment.

Table 3 shows that subjects are equally accurate in predicting their own performances

and their groups' performances. In each case, subjects are right about half of the time. The fact

11



that subjects do not do a particularly good job at predicting their own performances is consistent
with research in psychology suggesting that overconfidence may detract from a subject's
performance on a task (Renner and Renner, 2001). Still, the absence of a correlation between
performance and expectations may not generalize to other tasks. In fact, our field data shows a
significant correlation between performance and expectations, which we discuss later in greater

detail.

111.B. Confidence and gender

Prior research indicates that overconfidence and gender are closely related (Barber and
Odean, 2001; Bengtsson, Persson, and Willenhag, 2003). Barber and Odean (2001) find that
men are significantly more confident in their abilities to predict stock performance. As a result,
men trade excessively and realize smaller overall returns than women. The results in this paper
confirm that, across both tasks, men are significantly more confident and more prone to
overconfidence when predicting their performances than are women. These differences
disappear, however, when women and men are asked to predict their groups’ performances. In
terms of group overconfidence, men and women are generally similar, although there is some
evidence that women may be more prone to group overconfidence than men.

Table 4 breaks down confidence by gender. On the math test, 89% of male subjects
believe they will beat the median subject, even though only 67% do, demonstrating that men
show a tendency towards individual overconfidence. On the lemonade stand task, 61% of male
subjects believe they will beat the median subject, and only 50% do. Pooled across the two
tasks, male subjects believe they will beat the median subject 74% of the time and they beat the

median subject 58% of the time, a marginally significant difference (p = 0.053).
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Table 4: Confidence revealed by choice behavior, by gender

Question

I. Skills test
Female subjects (65 subjects)

Comparing self to all other subjects

Comparing group to all other subjects

Male subjects (36 subjects)

Comparing self to all other subjects

Comparing group to all other subjects

Il. Lemonade stand task
Female subjects (65 subjects)

Comparing self to all other subjects

Comparing group to all other subjects

Male subjects (36 subjects)

Comparing self to all other subjects

Comparing group to all other subjects

Share that believes it will
finish in the top half

0.49
(0.37,0.61)

0.51
(0.39,0.63)

0.89
(0.77,0.98)

0.69
(0.54,0.84)

0.38
(0.27,0.50)

0.49
(0.37,0.61)

0.61
(0.45,0.77)

0.42
(0.26,0.58)

Share that did finish
in the top half

0.40

0.17

0.67

0.94

0.49

0.49

0.50

0.50

Notes: (1) 95% confidence intervals, constructed from the binomial distribution, are in parentheses.
In the choice problems, a subject who chose option 1 chose to be paid based on a random device.
A subject who chose option 2 chose to be paid based on either her own or her group's performance.

Women, in contrast, do not show a tendency towards individual overconfidence. On the

13



math test, female subjects believe they will perform better than the median 49% of the time, and
they do 40% of the time. For the lemonade stand task, 38% of women believed they would beat
the median and 49% of them do. Pooled across the two tasks, women believe they will perform
better than the median subject 44% of the time, and they beat the median subject 45% of the
time.

For overconfidence in one’s group, the gender differences change substantially. On the
math test, 69% of male subjects bet on their groups to beat the median, while 94% of them are in
groups that beat the median, suggesting that men would benefit by being even more confident in
their groups. While 51% of female subjects bet on their groups, only 17% of women are in
groups that beat the median, suggesting that women would benefit by being less confident in
their groups. For the math test, the gender comparisons are complicated by the fact that men do
somewhat better than women on the task, and male groups significantly outperform female
groups. As a result, we will focus primarily on the lemonade stand task, where the differences in
male and female overconfidence are smaller, but the interpretation is more straightforward, given
that there is no difference in performance across genders.

On the lemonade stand task, 49% of women choose to bet on their groups, which is the
same percentage of women whose groups finish in the top half. In contrast, only 42% of men
choose to bet on their groups, while 50% of them would have won had they done so  This
finding suggests that men would perform slightly better by betting more often on their groups,
although the hypothesis that the percentage of men who bet on themselves is 50% cannot be
rejected (p = 0.48).

However, the differences between individual and group overconfidence for men and

women are definitely not the same. While 61% of men show confidence in themselves, only
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42% of men show confidence in their groups, making men 19% more likely to believe in
themselves than in their groups. In contrast, women are 11% more likely to believe in their
groups than in themselves, and the difference between the two is significant (p = 0.02). These
differences are summarized in Table 5. For the lemonade stand task, the data provide two
significant results. First, consistent with previous research, men show more confidence in their
individual performances than women. Second, the relative differences between individual and
group overconfidence for men and women are also different. This result is derived from men
and women having roughly similar levels of group confidence, with men being significantly
more prone to individual overconfidence. Insight into these results is gained by comparing the

single sex groups to groups that contain both men and women, as shown in Table 6.

Table 5: Hypothesis tests for lab data (lemonade stand task)

I. Comparing individual and group confidence

Hypothesis 1: Across all subjects, individual confidence (47%) = group confidence (47%)
p= 1.00, N =202 (101 individual predictions, 101 group predictions)

Il. Comparing male and female confidence

Hypothesis 2: Female individual confidence (38%) = Male individual confidence (61%)
p= 0.03, N=101

Hypothesis 3: Female group confidence (49%) = Male group confidence (42%)
p= 0.47,N=101

Hypothesis 4: Female group confidence (49%) - Female individual confidence (38%) =
Male group confidence (42%) - Male individual confidence (61%)
p= 0.02,N=101

Note: All p-values come from Mann-Whitney tests.

15



Table 6: Confidence in single sex and co-ed groups

Question

I. Subjects in single sex groups
Female subjects (43 subjects)

Comparing self to all other subjects

Comparing group to all other subjects

Male subjects (19 subjects)

Comparing self to all other subjects

Comparing group to all other subjects

I1. Subjects in co-ed groups
Female subjects (22 subjects)

Comparing self to all other subjects

Comparing group to all other subjects

Male subjects (17 subjects)

Comparing self to all other subjects

Comparing group to all other subjects

Percent that believes it will
finish in the top half

Percent that did finish
in the top half

30%
(17%,44%)

35%
(21%,50%)

53%
(30%,75%)

42%
(20%,65%)

55%
(34%,75%)

77%
(58%,93%)

71%
(47%,91%)

41%
(18%,65%)

53%

58%

47%

58%

43%

36%

53%

36%

95% confidence intervals, constructed from the binomial distribution, are in parentheses.

In the choice problems, a subject who chose Option 1 chose to be paid based on a random device.
A subject who chose Option 2 chose to be paid based on either her own or her group's performance.



Caution should be exercised when looking at the last column, since some of the average
group profits were very close to the median subject's profit. In both single-sex and co-ed groups,
men believe more in themselves relative to their groups, while women believe more in their
groups relative to themselves. The differences between men and women are particularly large
for the three co-ed groups. Here, 71% of men and 55% of women in these groups believe their
individual performance will place them in the top half of all subjects. This finding is reversed
when subjects evaluate their group performance, where 77% of women think their group will
beat the median, while only 41% of men predict this outcome.

The results seen in Table 6 are open to two interpretations. One hypothesis is that
women believe more in their groups than themselves and particularly believe more in co-ed
groups. A second hypothesis is that women have high confidence in men, with the group issue
being of lesser importance. In other words, women may either have high confidence in co-ed
groups or they may have high confidence in male individuals. Conversely, men may lack
confidence in co-ed groups or they may lack confidence in women. The field data presented in
Section IV provides evidence supporting the first hypothesis and in contradiction to the second.
In the field data, women believe significantly more in their groups than men do, and the women

show high confidence both in their female and male group members.

1V. Field Results

IV.A. Experimental design
To test for the generality of the results from the lab experiment, we conducted a simple
experiment to elicit the perceptions of Scrabble players before a major tournament in Reno,

Nevada, in July 2006. Scrabble is a board game in which players compete to make the highest-
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scoring words. The tournament version of Scrabble involves head-to-head competition. Much
like competitive chess players, competitive Scrabble players have ratings that reflect their
performance in tournaments and many play regularly in clubs and online. In contrast to chess,
many competitive Scrabble players are female, although most of the highest-rated players are
male.®

In the Reno tournament, 96 players competed in four different skill divisions, and 74
participated in the experiment. These 74 players received $2 for filling out a one-page
questionnaire. In the questionnaire, a player revealed how many games they thought they would
win and how many games they believed up to three of their friends would win, out of the 28
games that each player would play in the tournament. Players also answered questions about
how they believed players from their clubs would perform in the tournament. Participants were
informed that five subjects would be chosen at random to be paid based on the number of correct
predictions that were made, with the chosen subjects receiving $4 for each correct prediction.

The survey took subjects three to five minutes to complete.

IV.B. Results

Scrabble players show significant levels of overconfidence in their individual
performances. 73% of participants believe they are going to win more games than they actually
do. Almost identical shares of male and female players over-predict their wins. Exactly 21 of
the 29 women (72%) and 33 of the 45 men (73%) believe they will win more games than they
actually do. This behavior contrasts with the lab experiment, in which men showed significantly

more individual overconfidence than women. This difference between the subjects in the lab

®As of October 2006, only one of the top fifty rated Scrabble players in North America was female. In the past,
though, a woman has won the U.S. National Scrabble Championship. Rita Norr captured the title in 1987.
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experiment and the Scrabble players is perhaps not surprising, given the competitive nature of
individuals who choose to travel to Reno to compete in a Scrabble tournament.

Despite the different environment, female Scrabble players still reveal more confidence
in their friends than in themselves, the same behavior shown by the female lab subjects.
Likewise, male Scrabble players, like the male lab subjects, have less confidence in their friends
than in themselves. The 29 women in the sample make a total of 77 predictions for their friends.
The women predict that their friends will win more games than they do in 64 of the 77
predictions (83%). In contrast, the 45 men overpredict their friends' wins in only 81 of 122 cases

(66%). Table 7 summarizes these results.

Table 7: Scrabble players' individual and group confidence

Percentage of players who
predict too many wins

Female players

Prediction for own wins 2%
(29 players) (55%,86%)

Predictions for friends' wins 83%
(77 predictions) (74%,91%)

Male players

Prediction for own wins 73%
(45 players) (58%,84%)

Predictions for friends' wins 66%
(122 predictions) (58%,75%)

Note: 95% confidence intervals, constructed from the binomial distribution,
are in parentheses.
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Just as in the lab data, individual and group overconfidence are about the same. 73% of
players in the sample are overconfident in themselves and 73% are overconfident in their friends.
The data suggest that group confidence would be slightly higher if there were equal numbers of
men and women in the sample. After adjusting the data to control for this issue, group
confidence rises to 75%. Nevertheless, across all players, individual and group overconfidence
are nearly the same, no matter how each quantity is measured, and the hypothesis that individual
and group confidence are the same cannot be rejected ( p = 0.98).

Also, the hypothesis that men and women have the same levels of confidence in their
own performances cannot be rejected (p = 0.93). In contrast, the hypothesis that men and
women have the same overconfidence in their friends is rejected (p = 0.01); women show
significantly more group confidence than men. Table 8 shows the results of all hypothesis tests

for the Scrabble data.
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Table 8: Hypothesis tests for field data

I. Comparing individual and group confidence

Hypothesis 1: Across all subjects, individual confidence (73%) = group confidence (73%)
p = 0.98, N = 273 (74 individual predictions, 199 group predictions)

I1. Comparing male and female confidence

Hypothesis 2: Female individual confidence (72%) = Male individual confidence (73%)
p=093,N=74

Hypothesis 3: Female group confidence (83%) = Male group confidence (66%)
p= 0.01, N=199

Hypothesis 4: Female group confidence (83%) - Female individual confidence (72%) =
Male group confidence (73%) - Male individual confidence (66%)
p= 0.01, N=199

Notes: All p- values come from linear regressions that account for dependence in the multiple

predictions made by individual players. In the absence of dependence, these linear regressions
give p -values that are almost identical to those given by Mann-Whitney tests.

The findings summarized in Hypotheses 2 and 3 contrast with the lab results. In the lab
data, male subjects showed significantly more individual confidence than female subjects.
Women showed more group confidence than men, but the difference was insignificant. Among
Scrabble players, on the other hand, female and male players show the same amount of
confidence in their own performances, but women show significantly more confidence in their
groups. In both environments, women show a significantly greater tendency to group
overconfidence than individual overconfidence, in comparison to men. This finding corresponds
to Hypothesis 4 in Table 8.

The greater female tendency towards group confidence over individual confidence comes

about in two different ways. In the lab data, men show more individual confidence than women,
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but that gap disappears for group confidence. In the Scrabble data, men show the same
individual confidence as women, but significantly less confidence in their friends. Across two
environments with very different gender results for individual confidence, women believe

significantly more in their groups relative to themselves, in comparison to men.

IV.C. Alternative explanations

The lab results relating to differences in group confidence between men and women were
driven mainly by co-ed groups. Men had particularly low confidence in co-ed groups and
women had particularly high confidence in co-ed groups. This finding leaves the lab data open
to the interpretation that women simply have higher confidence in male group members, with
men having lesser confidence in female group members. The Scrabble data provides an
opportunity to test this explanation against the alternative that, compared to men, women
generally have greater confidence in their groups than in themselves.

As Table 9 shows, the Scrabble data indicates that women generally believe more in their

friends, whether they are female or male.
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Table 9: Confidence in female and male players

Percentage of players who
predict too many wins

Predictions made by female players

Predictions for other females' wins 86%
(43 predictions) (74%,95%)

Predictions for males' wins 79%
(34 predictions) (65%,91%)

Predictions made by male players

Predictions about females' wins 67%
(33 predictions) (48%,82%)

Predictions for other males' wins 66%
(89 predictions) (56%,75%)

Note: 95% confidence intervals, constructed from the binomial distribution,
are in parentheses.

The female Scrabble players are about 7% more likely to be overconfident in their female
friends than in their male friends, while the male players are equally likely to be overconfident in
their male and female friends. In 37 of 43 predictions (86%), women predict that other women
will perform better than they actually do. Women are overconfident about their male friends in
27 of 34 predictions (79%), an insignificant difference. Men are overconfident for 59 of their 89
predictions (66%) about their male friends' performances and overconfident about their female
friends' performances in 22 of 33 predictions (67%). The Scrabble data indicates that women do
not particularly believe more in just their male friends. Instead, the hypothesis that women
generally have more confidence in their social groups than men is supported by evidence from

both the lab and field data.
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V. Discussion

The existing overconfidence literature has focused on an individual's propensity to
incorrectly believe that she is better than others. In this paper, we examined whether a similar
phenomenon exists for social groups. Evidence from both the lab and the field show that
confidence in one's group parallels confidence in oneself when choices are averaged over the
entire sample. Underlying those average results are significant differences between the attitudes
of men and women. Figure 1 illustrates how this finding holds both for the subjects in the lab

experiment and the Scrabble players in the field experiment.

Figure 1: Confidence in the Lab (lemonade stand task)
and the Field (Scrabble tournament)

90%
80% -
70% ]
60% -
50% @ Individual confidence
40% m Group confidence
30% -
20%
10% -
0%

Women / Lab Women / Field Men / Lab Men / Field

Percent confident / overconfident

V.A. Welfare and group confidence

Would eliminating group overconfidence be welfare improving? While productivity or
effort might decline if less confidence caused groups to become less tight-knit (Norsworthy and
Zabala, 1985; Benabou and Tirole, 2002), other evidence suggests the opposite. Sociological

research suggests that close-knit groups choose to not interact with other groups, leading to

24



overall social fragmentation. Granovetter (1973), for example, provides evidence that welfare
may be enhanced if individuals form wide networks of loose ties rather than narrow networks
consisting of close relationships.

Overconfidence in one's group may also explain some policy problems that have arisen
when groups fail to consult outside sources of information (Healy, 2006). For example,
management at Apple Computer isolated itself from outside information in the mid-1990s, years
in which its market share declined significantly (Landry, 1997; Burrows, 2000).”
Overconfidence in these groups may have manifested itself as an unwillingness to listen to

outside advice.

V.B. Gender and group confidence

The results in this paper and the recent work of Gneezy, Niederle, and Rustichini (2003)
and Gneezy and Rustichini (2004) suggest some interesting directions for future research. In
those experiments, subjects perform equally well on a task when competition is not involved.
When competition is introduced, the male subjects significantly increase their performance,
while the female subjects do not.

Likewise, Niederle and Vesterlund (2006) use an experiment to conclude that men
choose to compete too often and women choose to compete too infrequently. Perhaps groups
could reduce this competition gap between men and women just as groups reduce the confidence
gap in this experiment. In other words, greater confidence appears to be an important reason

why men are more likely than women to pursue competitive careers such as entrepreneurship.

"Our experiment and other research suggest that these costs of group overconfidence, like the costs of individual
overconfidence, are likely to be less severe when groups face a non-familiar problem (Hoelzl and Rustichini, 2005).
For example, Apple Computer may have been more willing to listen to outside advice about the design of its
headquarters (a non-familiar task) than it was about its decisions relating to the computer industry (a familiar task).
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One of the ways that women could enter these competitive fields and men could reduce their
excessive entry is by forming teams whenever possible. Our results show that male-female

differences in individual confidence may disappear or reverse when groups are involved.
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Appendix: Experimental Instructions

Instructions for Lab Experiment

A. Lemonade stand task

Thank you for participating in this experiment about decision-making. In addition to your show-
up fee, you can earn more money through your decisions in this experiment. How much you
earn will depend on the decisions that you make.

By participating in the experiment, you are agreeing to abide by all of the rules of the
experiment. As we read all the instructions, please read along.

These rules include:

1) There is no talking allowed at any point during the experiment. The only exception to this is if
you have a question. You are encouraged to ask questions if there is anything that is unclear to
you. If you have a question, please raise your hand.

2) You may not discuss the details of this experiment with anyone after the experimental session
is over. Your compliance with this rule is essential for the integrity of our analysis.

In the first part of this experiment, you will operate a lemonade stand and try to make the most
profit that you can over a period of three days. You will need to decide how much lemonade to
make and what price to charge on each day.

On certain days, the price of lemons and sugar change and so it costs you a different amount to
make a glass of lemonade. Also, some days it is rainy and consumers demand less lemonade.
Other days, it is sunny and consumers demand more lemonade. On cloudy days, consumers
demand more lemonade than on rainy days, but less than on sunny days.

Below are three examples of situations that faced a producer, the decisions that he/she made, and

the outcomes that occurred. You can use these examples to help determine what you should
choose for the amount and price of the lemonade you produce.
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Situation 1:

Situation 1

Outcome from decision

Weather: Cloudy
Cost to make one cup of lemonade:
$0.10
Assets you have: $5.00

Person A's decision:
Price: $0.25
Production: 20 cups

Situation 2:

Situation 2

Cups sold: 13

Price of a cup: $0.25
Total revenue: $3.25

Cups made: 20
Cost of making a cup: $0.10
Total cost: $2.00

Profit = Revenue - Cost = $3.25 - $2.00 =
$1.25

Outcome from decision

Weather: Sunny
Cost to make one cup of lemonade:
$0.08
Assets you have: $5.00

Person A's decision:
Price: $0.25
Production: 50 cups

Situation 3:

Situation 3

Cups sold: 38

Price of a cup: $0.25
Total revenue: $9.50

Cups made: 50
Cost of making a cup: $0.08
Total cost: $4.00

Profit = Revenue - Cost = $9.50 - $4.00 =
$5.50

Outcome from decision

Weather: Rainy
Cost to make one cup of lemonade: $0.12
Assets you have: $5.00

Person A's decision:
Price: $0.15
Production: 20 cups

Cups sold: 13
Price of a cup: $0.15
Total revenue: $1.95

Cups made: 20
Cost of making a cup: $0.12
Total cost: $2.40

Profit = Revenue - Cost = $1.95 - $2.40 = - $0.45
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Before you run your lemonade stand, you will answer a series of questions about your
expectations relating to the task. There are no right or wrong answers to any of the questions
about your expectations. You should just answer in a way that reflects what you believe will
happen on the lemonade stand task.

Now you will be presented with a series of problems about your expectations relating your
decisions as a lemonade stand owner. We will pick one of the choice problems in this experiment
at random to determine your payment. Consider the following example:

Sample choice problem:

Option 1: You win if you correctly call a coin flip. In other words, you have a 50%

chance of winning. If you pick this option, we will give you a 50% chance of winning.

Option 2: You win if you earn more than $3 in profit on Day 1.

Your choice (Circle one): Option 1 Option 2

Suppose that this problem is chosen to be the problem for which you are paid. If you chose
option 1, we will give you a 50% chance of winning $5. You can think of us flipping a coin on
your behalf. Half of the time, you will win $5.

If you chose option 2, you will win $5 if you earned more than $3 in profit on Day 1. It makes
sense to choose option 2 if you think there is at least a 50% chance you will earn more than $3 in
profit on Day 1.

You will have seven minutes to answer these questions.
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B. Math Test

Now you will take a skills test that has 6 questions. You will have 10 minutes to complete the
test. Here are two sample questions from the test:

Sample problem 1:

6 people meet for a business lunch. Each person shakes hands once with each other person
present. How many handshakes take place?
A) 12 B) 15 C) 18
D) 21 E) 24

Answer: B) Number the six people 1 through 6. Person 1 can shake hands with 5 different
people. Then Person 2 can shake hands with 4 people (Persons 3, 4, 5, and 6). Person 3 can
shake hands with 3 people, and so on. We end up with a total of:

5+4+3+2+1 = 15 handshakes.

Sample problem 2:

The interior dimensions of a rectangular fish tank are 4 feet long, by 3 feet wide,
by 2 feet high. The water level in the tank is 1 foot high. All of this water is
poured into an empty second tank. If the dimensions of the second tank are 3
feet long, by 2 feet wide, by 4 feet high, what is the height of the water in the
second tank?

A) 0.5 ft B) 1ft C) 1.51t

D) 2 ft E) 41t

Answer: D) 2 ft. The total volume of water is 12 cubic ft (4 feet long * 3 feet wide * 1 foot tall).
We know that the volume of water doesn’t change when it is poured into the new tank. So the
water will be 2 feet high, since (3 feet long * 2 feet wide * 2 feet high) = 12 cubic feet.

Tank 2
Tank 1
4 ft
e |
2 ft
3ft
4 ft 3ft

Before you take the skills test, you will answer a series of questions about your expectations
relating to the test. There are no right or wrong answers to any of the questions about your
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expectations. You should just answer in a way that reflects what you believe will happen on the
test.

You have two minutes to answer the following questions.
1) How many questions out of the 6 do you think you will answer correctly?
ANSWER:

2) How many questions out of the 6 do you think all other students (not including you) will
answer correctly, on average?
ANSWER:

3) How many questions out of the 6 do you think that other Honors students (not including you)
will answer correctly, on average?

ANSWER:

Now you will be presented with another series of problems about your expectations relating to
the skills test. We will pick one of the choice problems in this experiment at random to
determine your payment. Consider the following example:

Sample choice problem:

Option 1: You win if you correctly call a coin flip. In other words, you have a 50% chance of
winning. If you pick this option, we will give you a 50% chance of winning.

Option 2: You win if you answer Question 1 on the skills test correctly.

Your choice (Circle one): Option 1 Option 2

Suppose that this problem is chosen to be the problem for which you are paid. If you chose
option 1, we will give you a 50% chance of winning $5. You can think of us flipping a coin on
your behalf. Half of the time, you will win $5.

If you chose option 2, you will win $5 if you answered Question 1 correctly. It makes sense to
choose option 2 if you think there is at least a 50% chance you will answer Question 1 correctly.

You will have seven minutes to answer these questions.
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C. Choice Problems

These three problems below contain the exact wording for the three choices that subjects made
that are analyzed in the paper. The wording for the math test is the same except the choices
referred to the number of problems solved instead of the profit made.

Below is a list of the groups that are participating in the experiment. Each group was invited to
participate in the experiment in the same way.

(Groups listed here)

Choice problem 1:

Option 1: You win if you correctly call a coin flip. In other words, you have a 50% chance of
winning. If you pick this option, we will give you a 50% chance of winning.

Option 2: You win if you earn more profit than half of the other students in the experiment. It
makes sense to choose Option 2 if you think there’s a better than 50% chance that your total
profits will be in the top half of all total profits. Any ties will be randomly broken.

Your choice (Circle one): Option 1 Option 2

Choice problem 2:

Option 1: You win if you correctly call a coin flip. In other words, you have a 50% chance of
winning.

Option 2: You win if you earn more profit than half of the other (subject’s group name here)
students in the experiment. Any ties will be randomly broken.

Your choice (Circle one): Option 1 Option 2

Choice problem 3:

Option 1: You win if you correctly call a coin flip. In other words, you have a 50% chance of
winning.

Option 2: You win if the other (subject’s group name here) students’ average profit is higher
than the average profit of all other students in the experiment. Any ties will be randomly broken.

Your choice (Circle one): Option 1 Option 2
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Instructions for Field Experiment

Survey of Scrabble players

In this survey, you will be asked to answer a series of questions about your expectations relating to this
tournament. All of your answers will be kept confidential. Five participants will be randomly selected to
win cash prizes based on the accuracy of their predictions about what will happen in the tournament. If
you are selected, you will receive $4 for each question about your expectations that you answer correctly.
Winners will be notified by e-mail after the tournament. Thank you for participating!

General information:

Name: Age:

E-mail: Gender (circle): Male Female

Personal expectations:

How many games will you win in the main event? out of 28
Will your rating be higher or lower after the tournament than it is now? Higher Lower
Club A Club B Club C

How many times per month do
you play in this club?
Are other players from this

0-2 3-5 60ormore 0-2 3-5 6 o0ormore 0-2 3-5 6o0ormore

club playing in the Yes No/Don’tknow | Yes No/Don’tknow | Yes No/Don’t know
tournament?

Will the mean rating of the

club’s players (including Higher  Lower Higher Lower Higher  Lower

yourself) be higher or lower?
Will the mean rating of the

club’s players (NOT including Higher  Lower Higher Lower Higher Lower
yourself) be higher or lower?

Name up to three friends or acquaintances (people whom you know personally) who are also playing in the
main event and indicate your expectations for their performances:

Friend 1: Name: Games your friend will win? out of 28
Rating will be higher or lower after the tournament? Higher Lower
Friend 2: Name: Games your friend will win? out of 28
Rating will be higher or lower after the tournament? Higher Lower
Friend 3: Name: Games your friend will win? out of 28
Rating will be higher or lower after the tournament? Higher Lower
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