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Abstract

I examine the effect of selected social information on gender differences in selection into

a competitive environment using a simple addition task. Participants perform this task in mul-

tiple rounds and are then asked to select into a competitive or non-competitive pay scheme.

Prior to choosing their pay schemes, participants are shown selected results about average

performance and choices in a similar experiment. I find that the inclusion of selected social

information eliminates the extant gender gap in selection into a competitive environment in

every treatment. The reduction in gender gap is not due to greater efficiency of choices by men

or women, even though inefficient under entry is mostly eliminated. Rather, the inclusion of

feedback causes men and women to select into a competitive pay scheme in a similar manner,

which thusly removes the gender gap. I find that the existence, or lack, of a tournament entry

gap is consistent with participants’ competitive preferences in all but one treatment.
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1 Introduction

Despite a wealth of advancements for women in the labor market during the last half-century,

women are still vastly underrepresented in high earning executive and managerial positions. Using

a data set from US firms, Bertrand and Hallock (2001) find that women only account for about

2.5% of high level executives and earn 45% less than men as of 1997. Even when accounting for

differences in ability, this gap remains; Bertrand and Hallock conclude that women are ”virtually

absent” from the corporate world. When looking at specifically CEO’s, Wolfers (2006) finds that

women only account for 1.3% of CEO’s from 1992-2004. Even with these bleak figures, things

seem to be improving in the United States. As of 2010, women comprise 25.5% of CEO’s, yet only

earn about 80% of what their male counterparts in the same positions do (Solis and Hall, 2011). If

differences in ability are not an issue, then we are left with myriad explanations as to why these

differences both exist, and persist. A more recent explanation for these differences in outcomes is

the existence of differences in preferences for competition and competitive environments (which

many higher paying executive jobs inhabit). It is natural to imagine that if men and women have

dissimilar preferences for competitive work environments, then this could help explain why this

gender gap exists.

Using an experimental structure similar to Niederle and Vesterlund (2007), I investigate the

role of selected social information in reducing or eliminating any gender gap in selection into

a competitive environment. This feedback is selected average performance information from a

related experiment. In three treatments, I assess the effect of gender neutral and gendered feedback

on selection into a winner take all tournament. While the inclusion of social information does not

lead to perfect sorting based on ability, it does lead to an elimination of the gender gap in each

of the treatments, due to the increased tournament entry of women, even when it is not optimal to

do so. While some trepidation exists about the ability of experiments like this to actually explain

differences in competitive preferences, I find a relationship between the existence of a statistically

significant gender gap in tournament entry and significant differences in competitive preferences

between men and women in all but one of the treatments.
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Much of the extant research on gender differences is limited to the exploration of their existence

in different environments (Niederle and Vesterlund, 2011). This line of research is important in

acknowledging the differential challenges women face relative to men, which are largely due to

societal structures and socialization. However, few studies talk about ways to close the gender gap,

and those that do rely on mechanisms which are often unrealistic. This paper provides a simple

way to eliminate the gender gap in competitive selection using social information. This type of

feedback encourages high performing women to enter competitive environments at the rate that

they should based on their performance. The remainder of the paper proceeds as follows: section 2

reviews relevant literature about gender differences and social information, section 3 explains the

design of the experiment and the three treatments, section 4 presents the results of the experiment,

and section 5 concludes.

2 Literature Review

The study of gender differences in outcomes and behavioral preferences is not new. Evolutionary

psychologists have long studied how the socialization of children can lead to differences in attitudes

by adulthood. An illustrative example of this is “the play styles that both sexes adopt. Boys often

play games which are considered to be competitive interactions governed by rules aimed at specific

goals. While girls are more involved in ‘play’ which is considered a cooperative activity in which

there is no winner and no clear endpoint” (Cambell, 2013)1. Economists focus heavily on gender

differences in labor market outcomes and wage differentials. Recently the focus has broadened to

include a rigorous study of gender differences in the preferences which underlie economic decision

making. Research has assessed gender differences in altruism (Andreoni and Vesterlund, 2001),

risk aversion (Eckel and Grossman, 2002; Eckel and Grossman, 2008), cooperation in negotiation

(Eckel, de Olivera, and Grossman, 2008), selfishness in dictator games (Eckel and Grossman,

1998), and more recently, competitive preferences have come into focus.

1Cambell, (2013) provides a thorough review of the evolutionary psychology literature on gender.
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Psychology looks at the degree to which nature or nurture forces can account for gender differ-

ences. Some economic research adds to this discussion by showing that cross cultural differences

in behavior of men and women exists. Gneezy, Leonard, and List (2009) perform a simple com-

petitive task in both a patriarchal and a small Matrilineal society. They find that in the patriarchal

society, men have a much greater preference for competition than women. In the Matrilineal soci-

ety, women have a much greater preference for competition than men. The matrilineal women are

actually as competitive as the patriarchal men, which suggests that preference for competition has

strong ties to socialization and gender norms in a society.

Niederle and Vesterlund (2007) assess gender differences in competitive preferences using a

simple experiment meant to mimic selection into competitive jobs. Participants perform a simple

addition task and select into either a competitive or non-competitive payment scheme. Niederle

and Vesterlund find that while there are no gender differences in performance in the task, there are

significant gender differences in selection of competitive payment schemes for the task. This gen-

der difference is driven by both women under selecting the competitive pay scheme and men over

selecting it, based on their performance. Many successive works sought to replicate this result and

modify the experiment to assess the robustness of the findings Dargnies, (2009) Sutter and Rutzler,

(2010), Mayr et al. (2012), and Samek, (2013) show that these differences both exist and persist

across the life cycle.2 More recent research seeks to modify the informational environment of the

experiment to try to reduce or eliminate the gender gap in tournament entry. Brandts, Groenert, and

Rott (2012) find that intergenerational advice is able to eliminate the gender gap in choices, mostly

through the increased entry of high performing women into the competition. Niederle, Segal, and

Vesterlund (2012) investigate the role of including ex-ante affirmative action quotas on competitive

selection. They find that the inclusion of these quotas increases selection efficiency of high per-

forming women, thus eliminating any gender differences. Wozniak, Harbaugh, and Mayr (2014)

find that including information about relative performance induces more efficient competitive pay

scheme choices and eliminates the gender gap in competitive entry.

2Both Croson and Gneezy (2009) and Niederle and Vesterlund (2011) provide excellent reviews of many of these
works.
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Why should we expect that social information can be an effective way to reduce or eliminate

gender differences in competitive preferences? The role of social information to act as an influ-

ential nudging factor in experiments with low stakes is well known. This type of information

encourages donations to charity when it is known that other contribute (Frey and Meier, 2004;

Martin and Randal, 2008; Croson and Shang, 2008; Shang and Croson, 2009), increases contribu-

tion likelihood in public goods games (Fischbacher, Gachter, and Fehr, 2001; Potters, Sefton, and

Vesterlund, 2005), increases contribution to a movie rating website (Chen et al. 2010), and can

increase payoffs for both parties when social history is included in the trust game (Berg, Dickhaut,

and McCabe 1995). Coffman, Featherstone, and Kessler (2014) indicate that social information is

an influential factor in altering behavior in high stakes decisions as well. They find that including

social information about a previous year’s Teach for America cohort makes an individual more

likely to accept a teaching job after training and return for a second year.

In a similar vein, this experiment seeks to modify the informational environment using a new

mechanism, social information. This is selected social information from a previous experiment,

specifically, Wozniak, Harbaugh, and Mayr (2014). This type of intervention is important since it

is relatively simple and cheap to provide. This is in contrast to some of the interventions above.

Getting a department, company, industry, or government to agree to affirmative action policy is

difficult, and not without dissent and time costs. An example of the legal difficulty affirmative

action policies are met with is the 2003 case Gratz v. Bollinger. In this case the supreme court

struck down the explicit use of affirmative action policies in college admissions (McBride, 2003).

Other interventions are unrealistic. If these types of experiments are meant to mimic job entry,

then it is highly unrealistic, even illegal in many cases, for relative ranking information among

applicants to be disseminated. These issues lead to a desire for an easier and more cost effective

type of information than can eliminate the gender gap in competitive preferences which leads to

differential selection.

The aim of this paper is to investigate how the inclusion of social information affects optimal

sorting of participants into competitive and non-competitive pay schemes. A benefit of the social
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information used here is that it is relatively cheap and realistic, in that there are real world examples

of the use of this type of information. Average information about a subgroup is not always fully

informative (as relative performance information may be), it can be cheaply provided and helpful

when making decisions. Imagine a high school senior who is in the process of applying for college.

While they may know their relative ranking within your high school, they will certainly not know

their relative ranking among other college applicants. The most commonly available information

(aside from college and major rankings) about their entry cohort is left to average performance

statistics provided by the colleges themselves. These are statistics like average GPA, SAT/ ACT

scores, demographic characteristics, the percentage of enrolled students in each major, etc. While

this information is not gendered as in the social information I provide, it is a type of average

performance information. There are a variety of factors that will ultimately go into a decision to

apply to and enter college, but this type of information can help nudge a student into selecting a

set of schools which best suits them.

I provide participants with average performance of both genders, their respective tournament

entry decisions, and their results with respect to winning the tournament prior to making their

competitive choice. Participants are informed that this data is selected to avoid any deception. To

test the effect of including social information, I use three treatments. One treatment shows that

women and men performed equally on average (and reveals their differential competitive entry

choices), one which shows that men outperform women on average, and the third treatment shows

women outperform men on average. I find that the inclusion of social information eliminates the

gender gap in choices in all of the treatments. This result is driven mostly by women increasing

their rate of tournament entry. Not all of this increase in entry is payoff maximizing, as the resulting

choices by women are just as inefficient as their male counterparts. There has been discussion

recently about whether these types of experiments are actually measuring competitive preferences,

or just the impact of social norms. I find that there are significant gender differences in competitive

preferences whenever there are significant differences in tournament selection between genders

in all but one treatment. This suggests that differences in competitive preferences are weakly

6



consistent with gender differences in tournament entry decisions.

3 Experimental Design

The structure of this experiment is based closely on the design in Niederle and Vesterlund (2007).

Here, the baseline condition will be identical to the aforementioned paper, and the treatment con-

ditions will be variations of this design. I use a between subjects design for this experiment. The

experiment was conducted at the University of Texas at Dallas using the subject pool of the Labora-

tory for Behavioral Operations and Economics (LBOE). Participants were recruited using ORSEE

(Grenier, 2003), an online recruitment system which allowed pre-screening to make sure the sam-

ple was gender balanced. The task is to add up five sets of two digit numbers for a period of five

minutes without using a calculator. These numbers are randomly generated using zTree software

(Fischbacher, 2007). A participant submits an answer and another problem appears on the screen,

along with an indication of whether or not they solved the previous problem correctly. Participants

earn a $5.00 dollar show-up fee, and an additional $5.00 for completing the experiment. One of the

four rounds was randomly selected for payment, in addition to the flat rate payments. The payment

round was selected prior to the sessions using a fair four-sided die. The average payout was $16.74

dollars. Experimental sessions took, on average, 30 minutes to run. The majority of participants

were majoring in either engineering, computer science, or a business/ related field (like accounting,

management, etc.). The average GPA for participants is 3.57. See Table 9 in Appendix A for a

complete breakdown of summary statistics for the participants. The baseline condition proceeds

as follows:

In Round 1 participants perform the addition task under a piece rate scheme where they earn

$.50 cents per problem they solve correctly (a ’Round’ in this experiment is equivalent to the

’Tasks’ in Niederle and Vesterlund 2007). In Round 2 participants perform under a four person

winner-take-all tournament. Individuals are randomly assigned into four person groups with two

men and two women each. Participants are told explicitly that they are sitting in the same row
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as their group members. The individual who performs the best in the four person group earns

$2.00 per problem solved correctly, while the other members of the group receive nothing. In the

event of a tie, the winner of the tournament was chosen randomly through the zTree (Fishbacher,

2007) program. In Round 3, participants are able to choose which of the piece rate or tournament

pay schemes they would like to perform the addition task under. If they select the piece rate,

they receive $.50 cents per problem solved correctly. If participants choose the tournament, their

performance is evaluated relative to the performance of the members of their respective group

from the Round 2 tournament. As long as the participants solve more problems correctly than

the Round 2 winner and select the tournament, then they will receive $2.00 dollars per correct

problem 3. Because of this, the Round 3 choice is actually an individual decision task. For Round

4, participants are asked to choose which payment scheme they would like applied to their Round

1 performance. The addition task is not performed in this round. If they select the piece rate, they

receive $.50 cents per problem solved correctly, which results in the same profit as if Round 1 were

selected for payment. If tournament is chosen, then participants will receive $2.00 dollars for each

correct problem if they performed the best in their group in Round 1, otherwise they will receive

no payment. A Round 4 decision will not affect the payment of any other group member and does

not depend on the entry decisions of others. Round 4 is used to determine if general factors such as

risk or feedback aversion by themselves cause a gap in tournament entry (Niederle and Vesterlund,

2007). After Round 4 is completed, participants are asked to guess how they ranked relative to

their four person group, the average number of problems solved correctly in each of the first two

rounds by the session, and to provide their preference for competition on a scale of 1-7 (7 is the

highest and 1 is the lowest).

Three treatments were conducted to assess the effect of social information on choices in Round

3. Feedback is given prior to making the decision in Round 3 (after the instructions of how the

Round will proceed are read). The intention of these treatments is to see if social information

showing that men and women perform similarly (or differently) can alter decisions and remove

3This design leaves open the possibility that all four members in a group can win the tournament in Round 3. It is
possible that none of the members win the tournament. Neither of these situations occurred in this experiment.
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Table 1: Experimental Design

Treatments Information Intervention Sessions Participants

Baseline (Niederle and
Vesterlund, 2007)

None 10 40

Gender Neutral (GN) Men and Women on aver-
age perform the same. Men
choose tournament more, but
their win percentage is lower,

10 40

Men as High Performers
(MHP)

Men on average perform bet-
ter than women. Men select
and win the tournament more.

10 40

Women as High Performers
(WHP)

Women on average perform
better than men. Women se-
lect and win the tournament
more

10 40

Participants are in groups of 4, with two men and two women in each group. The social information is read
aloud to all participants before they choose their remuneration scheme in Round 3.

any gender gap in tournament entry. It is important to note that the inclusion of this feedback

does not change the nature of the choice with respect to how a participant’s payoff may affect the

payoffs of other participants. It is still an individual decision task, as before. However, the choice

will be slightly modified because participants are now presented with different information. This

can change their perspective on the choice, from both the numerical and gendered information pre-

sented in each of the treatments. The feedback information itself is exogenous to this experiment

since it comes from a different experiment and is constructed to test my hypotheses. This type of

feedback gives no indication of how an individual performed relative to other participants in their

group, but it may give them a benchmark of performance by which to estimate which payment

scheme to choose in this round. Participants are informed that the feedback is selected so as to

avoid any deception.
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3.1 Treatments

Treatment 1 is the Gender Neutral Treatment (GN). This treatment is constructed to show that men

and women performed similarly on average. Participants are informed that men and women both

solve 11 problems. They are then provided with information as to how many men and women

selected the tournament in Round 3, and the number who won4. The average subject in Round 3 of

this experiment solved 12.26 problems correctly. So by showing this lower average performance

information, individuals may be enticed to enter the tournament at a high rate, regardless of gender.

Hypothesis 1:(a)In the presence of social information, relative to the baseline condition, more

women should enter the tournament because of the feedback, thus eliminating the gender gap

in tournament entry. Men will enter the tournament at a similar rate to the baseline condition.

The hypotheses for these treatments need to address how over and under entry may contribute to

these changes in decision making for men and women.5 (b)Inefficient under entry by women will

decrease or even be eliminated. High performing women (who do not enter the tournament enough

in the baseline condition) should be enticed into entering the tournament when they should in the

presence of the relatively low performance feedback in this treatment. (c)Under entry for men will

be low, similar to the baseline. Since the average performance provided in this treatment is on the

low side, we should see an increase in over entry across genders, because those who should not

enter the tournament do in the presence of social information.

Treatment 2 is the Men as High Performers Treatment (MHP). The intent of this treatment is

to exploit any notion or stereotype that men may be better than women at math, even though I

find no evidence of this. Participants are shown that men solved 14.5 problems on average, and

women solved 10.63 problems on average. Then information about tournament choices in Round

3 is provided in the feedback.

Hypothesis 2: (a)This should lead women away from the tournament, regardless of perfor-

4See Appendix B for verbiage and layout of the feedback
5Under entry is selecting the piece rate when it would have been optimal to choose the tournament. Over entry is

choosing the tournament when it would have been optimal to select the piece rate. Here, optimal means the payoff
maximizing choice based on a participant’s performance.
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Table 2: Mean Performance by Round and Treatment
Treatment Round 1 Round 2 Round 3

(Women) Base 9.55 11.30 11.95
(Men) Base 9.35 11.45 11.75

GN 10.25 11.20 12.20
GN 10.95 12.45 13.45

MHP 9.30 10.95 11.85
MHP 9.50 11.00 11.35
WHP 9.75 11.65 12.15
WHP 11.70 13.25 13.4

Overall 9.71 11.28 12.04
Overall 10.38 12.04 12.49

Table reports mean performance by gender and treatment in each Round where the addition task is performed. For
the cumulative distributions see Figures 1A-1D in Appendix A.

mance. (b)Men will be undeterred in their decisions in the presence of the feedback, and enter the

tournament at at least the same rate as in the baseline condition. The general expectation is that the

results will be similar to the baseline condition in terms of tournament entry decisions.

Treatment 3 is the Women as High Performers Treatment (WHP). This treatment looks at how

participants respond to receiving information that women are the high performers in the math task.

Subjects are informed that women solve 14.33 problems on average, and men solve 10.64. Again,

tournament selections and the number of individuals that won is provided.

Hypothesis 3: (a)Seeing that women are high performers will induce a larger number of

women to enter the tournament. (b)This will cause men to shirk tournament entry because they are

shown that men perform worse on average.

4 Results

One possibility for why a gender difference exists in these choices is that there are differences

in performance between men and women. If there are gender differences in performance of the

addition task, then we are unable to say anything about the effect of the included feedback. First, I

will compare performance across all treatments to see if there are any differences in performance

between men and women. Table 2 shows that in Round 1 the average number of problems solved
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is 9.71 for women and 10.38 for men. This difference is not significant using a Mann-Whitney

test (z=0.277). The gender difference in Round 2 is insignificant as well(z=0.293), where women

solve 11.28 problems correctly and men solve 12.04 on average. Even in the third round, where

women solve 12.04 problems and men solve 12.49 problems on average, there remains no statisti-

cal difference in performance (z=0.691). The conclusions are the same using a two sided t-test.

While the mean values are informative about performance, the values from the WHP treatment

are further apart than the other treatments. In this instance, the medians are informative. In Round

1 men have a median of 11.5 and women have a median of 10.5. This difference is insignificant

using a Pearson Chi Squared test (p=0.191). In Round 2 men have a median of 13 and women have

a median of 12; this difference is insignificant (p=0.514). Round 3 remains insignificant (p=0.191)

even with men having a median of 13.5 and women of 11.5. Figures 1A-1D in Appendix A

show the CDF’s of performance for men and women in Round 2 of each treatment. There are no

significant differences in performance across rounds or treatments, whether at the mean, median,

or distributional level, so I can rule out differences in performance as an explanation for any gender

gap that may be found.

With regards to performance, it is worthwhile to assess how the variance in performance

changes in the face of social information. The social information could be surprising or unex-

pected, and lead to a higher variance in the treatments. It is worth noting that the information

provided to participants is typically incorrect. Men and women perform similarly on simple math

tasks like these (Hyde, Fennema, and Lamon, 1990), contrary to the performance feedback pro-

vided in the WHP and MHP treatments. In the absence of feedback a gender gap in tournament

selection emerges, unlike the information provided in the GN treatment. Table 10 in Appendix A

shows performance variances by gender and round for each treatment. Men’s variance is about

1.5 to 2 times higher than women’s, but variance is relatively stable across all treatments. Usu-

ally variance is higher in Rounds 1 and 2 (consistent with there being a significant improvement

in performance from Round 1 to Round 2), but by Round 3 the variance is near or at its lowest

point in any of the rounds. The only time the Round 3 variance is considerably higher than in
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Table 3: Tournament Entry Across Rounds and Treatments
Treatment Round 3 PR Round 3 T Round 4 PR Round 4 T

(Women) Base 80% 20%** 85% 15%**
(Men) Base 30% 70%** 55% 45%**

GN 40% 60% 55% 45%
GN 25% 75% 45% 55%

MHP 40% 60% 60% 40%
MHP 25% 75% 70% 30%
WHP 45% 55% 75% 25%
WHP 25% 75% 60% 40%

**P< 0.05, ***P< 0.01. PR indicates a participant chose the piece rate, T is choosing the tournament

Round 2 is in the MHP treatment. Women increase their variance from 8.89 in Round 2 to 12.97

in Round 3, and men increase from 13.36 in Round 2 to 16.13 in Round 3. This constitutes a 31%

increase in variance for women and a 17% increase in variance for men. Outside of noting that men

have larger performance variances than women, there does not seem to be a considerable effect on

performance in the presence of social information.

Next, we need to look at choices in Rounds 3 and 4 to see if there is a gender gap, and if it

remains in the treatments. Table 3 shows the frequency of tournament entry by gender in both

Rounds 3 and 4. In the baseline condition for Round 3 men choose the tournament 70% of the

time and women only choose the tournament 20% of the time. This is a statistically significant

difference using a Mann-Whitney test (z=0.001). In the GN treatment the gender gap is eliminated

as women enter the tournament 60% of the time and men enter it 75% of the time (z=0.317). I

somewhat surprisingly find an identical, and not significant (z=0.317), result in the MHP treatment,

where men enter the tournament 75% of the time and women enter the tournament 60% of the time.

Results are similarly insignificant in the WHP treatment. Men enter the tournament 75% of the time

and women enter 55% of the time (z=.190). It is important to note that men are hardly changing

their behavior with respect to tournament entry. The reduction in the gender gap is due to women

entering the tournament at a higher rate in the face of feedback. This is consistent with previous

research that finds that women’s behavior in the lab is more sensitive to interventions which may

influence a participant’s belief about relative performance (Niederle and Vesterlund 2011). There
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are significant differences in tournament selection in Round 4 for the baseline treatment only. Men

select the tournament 45% of the time, while women only select the tournament 45% of the time

(z=0.04).

Result:This replicates the result from Niederle and Vesterlund (2007) that there are gender

differences in both the Round 3 and Round 4 decisions. However, these gender differences are

eliminated in the presence of social information.

Relative to the baseline treatment, is the increase in entry for women in the treatments statisti-

cally significant? Comparing the baseline condition to the both the GN and MHP treatment (since

women enter the tournament at the same rate in both treatments), the increase of women’s tourna-

ment entry from 20% to 60% is significant at the 95% level using a Mann-Whitney test (z=0.011).

Unsurprisingly, the tournament increase between the baseline and GN treatment of 70% to 75%

is statistically insignificant (z=0.727). Men increase entry in this manner for each treatment, all

of which are insignificant. Comparing the baseline to the WHP treatment, the increase from 20%

tournament entry to 55% entry is statistically significant at the 95% level as well (z=0.024). With

this in mind, and the information in Table 3, it is evident that the treatments were successful in

eliminating the gender gap in tournament entry due to significant increases in the tournament se-

lection of women in the treatments.

Assessing the choices in Round 3 paints a clear picture that the treatments succeeded in elimi-

nating the gender gap. Yet, there are a variety of covariates we need to account for in a regression

analysis first. Since the outcomes of interest (either the Round 3 or Round 4 choice) are just binary

variables, I will use a probit model with clustering at the individual level6. The dependent variable

in the table below is the participant’s choice in Round 3. It is equal to 1 if tournament was chosen

and zero if piece rate was chosen. Table 5 reports marginal effects from two probit regressions.

All treatments are pooled, and treatment effects are reported by interaction terms that separate the

effect of each treatment. This is essentially Differences-in-Differences analysis, where the first

difference is gender and the second difference is the treatment.

6Clustering at the group level produces similar results.
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Table 4: Round 3 Decision by Treatment (Probit, ME)
Columns: (1) (2)
Female -0.469*** -0.427***

(0.136) (0.130)
GN 0.052 -0.002

(0.146) (0.134)
MHP 0.052 0.145

(0.146) (0.145)
WHP 0.052 0.019

(0.146) (0.139)
GN x fem 0.323 0.368**

(0.203) (0.171)
MHP x fem 0.323 0.196

(0.203) (0.197)
WHP x fem 0.281 0.328*

(0.204) (0.189)
Improve Round 2 0.024*

(0.014)
Rank Round 1 -0.068**

(0.033)
GPA 0.037

(0.048)
Age -0.013

(0.014)
Rankguess Round 2 -0.148***

(0.047)
Competitive Preference -0.011

(0.023)
N 160 160

Ps. R2 0.095 0.221
ClustVar Individual Individual

Dependent variable is choice in Round 3. It is equal to 1 if tournament is chosen and zero if piece rate is chosen.
Marginal Effects and Standard Errors from a probit regression are reported here. ***P< 0.01, **P< 0.05,

*P< 0.10. Clustering is at the individual level.
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Female is an indicator variable for gender and is equal to 1 if the participant is a female and

zero if they are a male. This variable will show the gender effect in the baseline condition. GN

is an indicator variable equal to 1 if the participant was in the GN treatment, and zero otherwise.

MHP is an indicator variable equal to 1 if the participant was in the MHP treatment, and zero

otherwise. WHP is an indicator equal to 1 if a participant was in the WHP treatment, and zero

otherwise. GN x fem is a composite indicator variable which is equal to 1 if the participant was

a woman and in the GN treatment, and zero otherwise. MHP x fem is a composite indicator

variable that is equal to 1 if the participant was a woman and in the MHP treatment, and zero

otherwise. WHP x fem is a composite indicator, equal to 1 if a participant is a woman in the WHP

treatment, and zero otherwise. Improve Round 2 is a control variable to account for the fact that

participants perform almost unilaterally better in the Round 2 tournament than the Round 1 piece

rate. It is the simple difference between a participant’s Round 2 and Round 1 performance. Rank

Round 1 is the participant’s rank in Round 1 and is meant to account for any effect that rank may

have on tournament entry. Age and GPA are the self-reported age and GPA of the participants.

Rankguess Round 2 is the participant’s guessed rank in Round 2. This guess is elicited after the

experiment is completed, and is intended to control for confidence when making the Round 3

decision. Competitive Preference is the individual’s preference for competition on a scale of 1-7,

where 7 is the highest level of preference for competition. Table 4 reports marginal effects for the

probit regressions.

What we see in Table 4 is that after conditioning on performance and other covariates, the

gender difference in tournament entry remains significant in the baseline condition.

Result:In the full regression in column 2 being a woman decreases the probability of tourna-

ment entry by 42.7% in the baseline condition. This constitutes a large gender gap, about twice as

large as the any previous result (other works find this difference to be on the order of 12% to 20%

Niederle and Vesterlund, 2011).

If including social information can remove a gender gap this large, then it shows both the

strength of this intervention and the potential usefulness for a mechanism such as this to allevi-
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ate these gender differences. A few of the remaining covariates are significant in the regression.

While the focus of this paper is not explicitly on the role of confidence or rank effects in these

experiments, these results are in line with expectation as to their roles. Both Rank Round 1 and

Rankguess Round 2 are negative and statistically significant, meaning that a person who has a

higher rank in Round 1 (associated with a smaller number on a scale of 1-4) or guesses a higher

rank for themselves in Round 2 is going to have a higher probability of entering the tournament.

It is not surprising that the Rankguess Round 2 coefficient is highly significant because confidence

about an individual’s relative ranking matters when deciding to enter the tournament.

To assess the effect of the treatments on the gender difference we need to look at the combi-

nation of the female variable in column 2 with each of the MHP x fem, GN x fem, and WHP x

fem variables. This analysis is necessary to see if the combination of the female variable and each

of the three treatment interaction variables are equal to zero. If I can reject that the combination

of these variables are equal to zero, then there is a gender effect which remains in the treatments,

suggesting that they may not have eliminated the gender gap.

Result:I am able to marginally reject that there is any remaining gender effect in both all

3 treatments: GN treatment (p=0.641), the MHP treatment (p=0.175), and the WHP treatment

(z=0.457). This confirms that even after all covariates are accounted for, the treatments were

successful in eliminating the gender gap in tournament entry. This is in line with hypothesis 1a,

which says that the GN treatment will cause women to increase their rate of tournament entry

relative to the baseline.

Why are the results for the MHP treatment contrary to hypotheses 2a and 2b? And why are

the WHP results contrary to hypothesis 3b? One possibility is the gendered information content

of these two treatments may have some effect on confidence through reactions that participants

may have. The MHP treatment is set to show that men are better at solving math problems (and

WHP to show women perform better), even though there is no evidence that suggests that men

and women perform differently on simple math tasks (Hyde, Fennema, and Lamon, 1990). One

reason that women may enter the tournament more in this treatment is because they feel that the
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gendered information is a challenge for them to either outperform the feedback or try to prove it

wrong. Another possibility is that it is simply the lack of differences in competitive preferences in

this treatment that drives this result. A third possibility is that participants were keying on the nu-

merical aspects of the feedback, not the gendered aspects. A participant receives their performance

feedback in the form of the number of problems they solved correctly in a certain Round. Since

this is the only feedback about their own performance they receive prior to the social informa-

tion intervention, it is reasonable to consider that the numerical average performance information

would have been the most salient to assess the prospect of tournament entry. The results show that

social information drives more women to enter the tournament, regardless of the gendered nature

of the feedback information.

4.1 What is Driving Changes in Tournament Selection in Treatments?

Just seeing that the treatment conditions resulted in an elimination of gender differences in choices

is not enough to explain the hypotheses completely. To do this, I need to determine the role of over

and under entry into the tournament in Round 3 in relation to the reduction of the gender gap. Over

entry is when a participant should not enter the tournament based on their performance in Round

2, but does so. This is calculated using a participant’s relative ranking in Round 2. If a participant

was ranked first in their group, then their optimal decision (in terms of maximizing payoffs) is to

enter the tournament. Participants ranked second through fourth should select the piece rate. If a

participant was tied for first, their rank is still considered first, and it is optimal for them to enter the

tournament, even though they may not have actually won the Round 2 tournament. Under entry

is a similar concept, except that under entry occurs when a participant is ranked first and does

not choose the tournament. Both over and under entry are inefficient behaviors with respect to

participant sorting. If sorting were perfectly efficient based on payoff maximization, a participant

would know their ability type, relative to others, and sort accordingly. Inefficiency is created partly

by withholding relative performance information when making the tournament entry decision in

Rounds 3 and 4. However, as is discussed in the introduction, if the desire is to replicate entry into
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competitive jobs, it is highly unlikely that an individual will know their relative performance on a

job interview, rather just whether they were awarded the job or not.

In previous experiments women tend to under enter the tournament and men tend to over enter

the tournament in Round 3. This is what creates the gender difference in tournament selection. In

the baseline, this pattern continues as 4 out of 5 women under enter and 9 out of 14 men over enter

in the baseline condition. Table 5 shows the results for over and under entry.

Result:In the GN treatment, inefficient under entry is almost completely eliminated for men,

and is non-existent for women. This follows with hypotheses 1b and 1c. With respect to over entry,

men behave similarly to the baseline, but women severely increase over entry such that 8 out of 16

women are over entering.

In the MHP treatment, we see similar results to the Gender Neutral treatment. Both men and

women have low levels of under entry and high levels of over entry. This is contrary to hypothesis

2b because we still see women entering the tournament at a high rate in this treatment. For the

WHP treatment, women enter the tournament at a higher rate than in the baseline, resulting in 4

out of 9 women over entering the tournament. Inefficient under entry is severely decreased, with

4 of 11 women under entering. Men still enter the tournament at a high rate though, and their

behavior is similar to the baseline with respect to over and under entry, contrary to hypothesis 3b.

Result:The result of the inclusion of social information causes men and women to behave

similarly with regard to tournament entry, instead of presenting a gendered effect in the MHP or

WHP treatment in line with the feedback information.

Overconfidence is usually a variable of interest in these types of studies. One explanation for

why gender differences may exist is that men are more overconfident about activities that typically

fall under a stereotype of the ”male domain”, like math tasks. It is important to assess whether

there is a gender difference in overconfidence, and if there are differences between the treatment

and control conditions. Overconfidence is defined by a participant guessing a higher rank than their

actual rank in Round 2. I find no gender differences in confidence in any of the treatments. This is

surprising, given that every previous work on this matter finds that significant differences in over-
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Table 5: Over and Under Entry into the Tournament
Under Entry Baseline GN MHP WHP

(Women) 4/5 (80%) 0/4 (0%) 1/6 (16.7%) 4/11 (33%)
(Men) 1/6 (16.7%) 1/7 (14.3%) 1/6 (16.7%) 1/12 (8.3%)

Over Entry Baseline GN MHP WHP
(Women) 3/15 (20%) 8/16 (50%) 7/14 (50%) 4/9 (44%)

(Men) 9/14 (64%) 9/13 (69%) 10/14 (71%) 4/8 (50%)
Over and under entry are calculated using a participant’s group rank from Round 2. Under entry is selecting the

piece rate when it would have been optimal to choose the tournament. Over entry is choosing the tournament when it
would have been optimal to select the piece rate. What drives the tournament entry gap in the baseline condition

(and in previous works) is that men over enter into the tournament at a high rate and women under enter at too high
of a rate.

confidence exist. I include controls for confidence levels in the regression since confidence may

play an idiosyncratic role in a participant’s decision making, but there is no systematic difference

in overconfidence between genders.7

Recently, it has come into question as to whether these types of experiments are actually mea-

suring differences in preferences for competition, or something like the role of socialization and

societal gender norms. To assess this, participants were asked to provide their preference for com-

petition on a scale of 1-7, where 7 is the highest preference for competition. Table 6 shows the

results of these elicitations. In the baseline condition, there is a gender difference at the 95% level

(z=0.033). This gender difference does not exist in the GN and MHP treatments. There is a gender

difference in competitive preferences at the 99% level (z=0.0102)in the WHP treatment, despite

the lack of a gender gap in the WHP treatment.

Result:This suggests there is a weak relationship between competitive preferences and gender

differences in tournament selection in Round 3.

It is interesting to note that the vast majority of participants, the lowest being 75 percent, report

having a preference for competition of at least 4. This may help explain why we see such high

tournament entry by both genders in the treatment conditions.

7For more detailed results concerning overconfidence, see Appendix A

20



Table 6: Competitive Preferences
Treatment Average Mean if Enter R3 T Percent Confidence >= 4

(Women) Base 5** 5.5 75%
(Men) Base 6** 6.2 95%

GN 6 5.8 95%
GN 6.45 6.4 95%

MHP 5.6 5.6 90%
MHP 5.5 5.3 85%
WHP 5.45** 5.82 85%
WHP 6.6** 6.73 100%

**P< 0.05, ***P< 0.01. Competitive preferences are on a scale of 1 to 7, where 7 is the highest preference for
competition. Participants are asked to provide their preference for competition following Round 4.

4.2 Round 4 Results

Table 8 in Appendix A reports marginal effects. The dependent variable is the participant’s choice

in Round 4. It is equal to 1 if the tournament is chosen, and zero if the piece rate is chosen.

All control variables are identical to the above section. I do find gender differences in tournament

selection in Round 4 in the baseline condition, even after accounting for control variables. Looking

at column 2, we can see that the gender difference in the baseline is significant and says that a

woman has a 29% lower probability of selecting the tournament in Round 4. As in Table 5, a

participant’s guessed rank in Round 2 is significant in the expected direction. A participant who

guessed that they had a higher rank (associated with a lower number) is more likely to choose the

tournament.

Again, it important to assess if there are gender effects that spill over into the treatments in

Round 4, even though the treatments are not intended to impact the Round 4 decision. In both

treatments I am able to marginally reject that there is a gender effect in the GN treatment (p=0.619),

the MHP treatment (p=0.237), and the WHP treatment (p=0.443). There is no significant gender

difference in Round 4 decisions in any of the treatments. 90 percent of participants who selected

the tournament in Round 4 selected the tournament in Round 3, whereas 54 percent of participants

who selected the Round 3 tournament selected the Round 4 tournament.

Result:In both cases, selecting the tournament in one Round increases your likelihood of se-

lecting it in the next round, suggesting there are spillover effects when tournament entry is high.

21



5 Conclusion

Information about your performance relative to others in a variety of scenarios is very difficult,

even impossible, to get. A more realistic type of information to provide is social information that

can be helpful in deciding whether to enter into a more or less competitive scenario. In this paper I

find that including social information eliminates the gender gap in tournament entry, using a simple

real effort task. The reduction of the gender gap is not due to greater efficiency of tournament se-

lection, but that women significantly increase tournament entry, even when it may not be a payoff

maximizing choice. While I account for overconfidence, I find no systematic gender differences in

overconfidence any of the treatments. I find that there is a weak relationship between tournament

entry decisions and competitive preferences. As an extension of this work, it would be interesting

to see how social information that was more rudimentary would fare in reducing the competitive

gender gap, and how it could be extended into different environments. Buser, Niederle, and Oost-

erbeek (2014) find that gender differences in competitive preferences can account for up to 20% of

the decision to enter a more prestigious and competitive career path. This suggests that there is an

enormous potential benefit for a simple mechanism, like the social information used here, which

can alleviate the effects of gender differences in competitive preferences.
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7 Appendix A: Additional Results and Figures
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Overconfidence Results: Both men and women in all treatments of this experiment are actually

”underconfident”, which means they guess a rank lower than their actual rank in Round 2. In the

baseline condition only 17.5% of participants are overconfident about their relative rank, while

50% are underconfident. In the GN treatment only 7.5% of participants are overconfident, while

55% are underconfident. In the MHP treatment 15% of participants are overconfident and 40%

are underconfident. For the WHP treatment 60% are underconfident and 7.5% are overconfident.

Overall, there are no significant gender differences in overconfidence and underconfidence in any

of the treatments. So while I will include controls for overconfidence in the regression analysis,

there is little difference that is necessary to control for here between genders or treatments. Partic-

ipants are quite inaccurate when it comes to guessing their rank. For the entire sample, 63 percent

of participants submit incorrect guesses of their ranks.

28



Table 7: Round 4 Decision by Treatment (Probit, ME)
Columns: (1) (2)
Female -0.325** -0.290**

(0.153) (0.153)
GN 0.09 0.109

(0.142) (0.139)
MHP -0.142 -0.137

(0.145) (0.138)
WHP -0.045 -0.077

(0.143) (0.136)
GN x fem 0.236 0.223

(0.211) (0.205)
MHP x fem 0.422** 0.460**

(0.209) (0.205)
WHP x fem 0.175 0.186

(0.217) (0.203)
Improve Round 2 -0.024

(0.017)
Rank Round 1 -0.055

(0.034)
GPA -0.059

(0.063)
Age 0.028**

(0.014)
Rankguess Round 2 -0.122**

(0.054)
Competitive Preference -0.017

(0.025)
N 160 160

Ps. R2 0.05 0.13
ClustVar Individual Individual

Dependent variable is choice in Round 4. It is equal to 1 if tournament is chosen and zero if piece rate is chosen.
Marginal Effects and Standard Errors from a probit regression are reported here. ***P< 0.01, **P< 0.05,

*P< 0.10. Clustering is at the individual level.
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Table 8: Summary Statistics of Participants
Major Men Women

Business and related fields 18 24
Computer Science 52 32

Engineering 7 16
Other 3 8

Race/ Ethnicity Men Women
African American 1 1

East Asian 33 46
South Asian 43 29

Hispanic 1 2
Middle Eastern 1 1

Caucasian 1 1
Mean GPA Men Women

3.53 3.61
Mean Age Men Women

24.4 23.75
N 80 80

Business and related fields includes majors like accounting, finanace, supply chain management, and management.
Engineering includes all subsets of engineering (except civil engineering). Other majors is composed of biology,

biotechnology, cognitive science, applied cognition and neuroscience, healthcare studies, and mathematics majors.

Table 9: Round 3 Optimal Tournament Entry
Baseline GN MHP WHP

Women 5 4 6 11
Men 6 7 6 12

Optimal tournament entry is calculated using a participant’s rank in Round 2. If a participant was ranked first, then
it is optimal for them to select the tournament. If they were ranked 2-4, they should choose the piece rate. If a

participant was tied for first, their rank is still considered first, and it is optimal for them to enter the tournament,
even though they may not have actually won the Round 2 tournament.
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Table 10: Performance Variance by Round and Treatment
Treatment Round 1 Round 2 Round 3

(Women) Base 4.89 3.17 5.94
(Men) Base 8.87 21.84 14.93

GN 10.09 11.50 10.80
GN 21.10 16.16 14.57

MHP 8.53 8.89 12.97
MHP 11.42 13.36 16.13
WHP 8.61 10.87 7.39
WHP 9.80 10.20 8.04

Overall 7.85 8.35 8.95
Overall 13.30 15.58 13.82

Treat Only 8.93 10.16 10.06
Treat Only 14.48 13.67 13.45

Table reports performance variance by gender and treatment in each Round where the addition task is performed.
Treat Only is the average variance of the treatment conditions only.

8 Appendix B: Experimental Instructions

The instructions for the baseline treatment are as follows. The baseline treatment is identical to the

one in Niederle and Vesterlund (2007). However, the instructions are slightly different. After the

baseline instructions are introduced, the instructions for different treatments are shown in the way

that they modify the baseline instructions. The instructions are as they appeared on the zTree screen

for participants. All of the social information is from the math task data in Wozniak, Harbaugh,

and Mayr (2014).

8.1 Baseline Treatment Instructions

Welcome

Today, you are asked to complete four different rounds of this experiment. None of these

rounds will take more than 5 minutes.

At the end of the experiment, you will receive a $5 show up fee and $5 for completing the

experiment; in addition, we will randomly select one of the rounds and pay you based on your

performance in that round.

The method we use to determine your earnings varies among rounds. Before each round, we
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will describe in detail how your payment is determined. At the end of the experiment, you will be

asked to come to the back of the room individually, where you will receive your payment.

For each round you will be asked to calculate the sum of five randomly chosen two-digit num-

bers. On your computer screen you will see five sets of two-digit numbers, which you are tasked

to add together.

You will be given 5 minutes to calculate the correct sum of as many of these problems as you

are able to.You cannot use a calculator to determine this sum; however, you are welcome to write

the numbers down using the provided scratch paper. You submit an answer, after entering it into

the white text box, by clicking the submit button with your mouse.

When you enter your answer, the computer will inform you whether your answer is correct

or not, and then another problem will appear on your screen. Your answers to the problems are

anonymous. At the end of the 5 minute round, you will be informed of the total number of correct

problems you solved.

Remember, the method we use to determine earnings varies across rounds, but the task

will not.

In this experiment, there may be periods of waiting time. To minimize this, please do not forget

to push the ’OK’ or ’Submit’ button when you are finished with a screen; otherwise everyone may

be waiting for you.

If there are any questions throughout the experiment, please raise your hand quietly and

an experimenter will assist you.

Round 1

If Round 1 is randomly selected for payment, then you get 50 cents per problem you solve

correctly in the 5 minutes. Your payment does not decrease if you provide an incorrect answer to

a problem. We henceforth refer to this payment as the piece rate payment.

Round 2

For this round, your payment depends on your performance relative to that of a group of other

participants. Each group consists of four people; your group will be those who are seated in the
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same area as you.

If Round 2 is randomly selected for payment, then your earnings depend on the number of

problems you solve compared to the three other people in your group. The individual who cor-

rectly solves the largest number of problems will receive $2 per correct problem, while the other

participants will receive no payment. We refer to this as the tournament payment.

At the end of this 5 minute round you will still see the number of correct problems you will

solve, but you will not be informed of how you did in the tournament until all four rounds have

been completed. If there are ties, the winner will be randomly determined.

Round 3

Now, you will get to choose which of the two previous payment schemes you prefer to apply

to your performance on the third round, the piece rate payment or the tournament payment.

If Round 3 is randomly selected for payment, then your earnings for this round are determined

as follows:

If you choose the piece rate, you receive 50 cents per problem you solve correctly.

If you choose the tournament, your performance will be evaluated relative to the performance

of the members of your group from the Round 2 tournament. The Round 2 tournament is the one

you just completed. If you correctly solve more problems than the individual from your group who

won the tournament in Round 2, then you will receive $2 per correct problem.

You will receive no earnings for this round if you choose the tournament and do not solve more

problems correctly now, than the others in your group did in the Round 2 tournament. You will still

be notified of the number of problems you completed correctly at the end of the 5 minute round.

Example: Say the members of Group ZY solved 8, 10, 12, and 9 problems correctly in Round

2. Say one of the members of Group ZY chooses the tournament to be applied to their performance

in Round 3. For the tournament (and to earn $2 per correct problem) this member needs to solve

at least 13 problems to win outright. If this member solves 12 problems and ties with the previous

winner, the result will be decided randomly.

You will not be informed of how you did in the tournament until all four tasks have been
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completed. If there are ties, the winner will be randomly determined

Round 4

You do not have perform any addition task for the fourth and final round of the experiment.

Instead, you may be paid for the number of problems you solved in Round 1.

However, you now have to choose which payment scheme you want applied to the number of

problems you solved. You can either choose to be paid according to the piece rate, or according to

the tournament.

If the fourth round is the one selected for payment, then your earnings for this round are deter-

mined as follows:

If you choose the piece rate, you receive 50 cents per problem you solved in Round 1. This

will result in the exact same profit as Round 1.

If you choose the tournament, your performance will be evaluated relative to the performance

of the other three participants of your group in the Round 1 piece rate. If you correctly solved more

problems in Round 1 than they did, you receive $2 per correct problem.

You will receive no earnings for this task if you choose the tournament and did not solve more

problems correctly in Round 1 than the other members of your group.

The next screen will remind you how many problems you solved correctly in Round 1, and

then will ask you to choose whether or not you want the piece rate or tournament applied to your

performance.

8.2 Gender Neutral Treatment

The modification for this treatment, in terms of the instructions, comes during the Round 3 in-

structions section. An extra paragraph to preface the feedback was added, in addition to a separate

screen for to show the participants the social information prior to their remuneration scheme deci-

sion in Round 3. The italicized paragraph is identical in each of the treatment conditions, so I will

only present it once.

Round 3
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Now, you will get to choose which of the two previous payment schemes you prefer to apply

to your performance on the third round, the piece rate payment or the tournament payment.

If Round 3 is randomly selected for payment, then your earnings for this round are determined

as follows:

If you choose the piece rate, you receive 50 cents per problem you solve correctly.

If you choose the tournament, your performance will be evaluated relative to the performance

of the members of your group from the Round 2 tournament. The Round 2 tournament is the one

you just completed. If you correctly solve more problems than the individual from your group who

won the tournament in Round 2, then you will receive $2 per correct problem.

You will receive no earnings for this round if you choose the tournament and do not solve more

problems correctly now, than the others in your group did in the Round 2 tournament. You will still

be notified of the number of problems you completed correctly at the end of the 5 minute round.

Example: Say the members of Group ZY solved 8, 10, 12, and 9 problems correctly in Round

2. Say one of the members of Group ZY chooses the tournament to be applied to their performance

in Round 3. For the tournament (and to earn $2 per correct problem) this member needs to solve

at least 13 problems to win outright. If this member solves 12 problems and ties with the previous

winner, the result will be decided randomly.

You will not be informed of how you did in the tournament until all four tasks have been

completed. If there are ties, the winner will be randomly determined

Before making your decision, you will receive some additional information about today’s ex-

periment which you may find helpful. Everyone in the room has the same information on their

screen. After you read this information, you will be asked to choose whether you want the piece

rate or the tournament applied to your performance.

(After seeing this, participants then were shown the social information for the specific treat-

ment.)

An experiment very similar to this one has already been run at another university, in a laboratory

like this one. What follows on this screen is selected performance information from those sessions.
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Average Number of Problems Correct for Men in Round 3: 11

Of these 12 men, 10 chose the tournament in Round 3. Four of these men won the tournament.

Average Number of Problems Correct for Women in Round 3: 11

Of these 12 women, 3 chose the tournament in Round 3. All three of these women won the

tournament.

8.3 Men as High Performers Treatment

The social information screen is as follows:

An experiment very similar to this one has already been run at another university, in a laboratory

like this one. What follows on this screen is selected performance information from those sessions.

Average Number of Problems Correct for Men in Round 3: 14.5

Of these 12 Men, 8 chose the tournament in Round 3. Four of these men won the tournament.

Average Number of Problems Correct for Women in Round 3: 10.63

Of these 12 Women, 3 chose the tournament in Round 3. One of these women won the tourna-

ment.

8.4 Women as High Performers Treatment

The social information screen is as follows:

An experiment very similar to this one has already been run at another university, in a laboratory

like this one. What follows on this screen is selected performance information from those sessions.

Average Number of Problems Correct for Men in Round 3: 10.64

Of these 12 Men, 5 chose the tournament in Round 3. One of these men won the tournament.

Average Number of Problems Correct for Women in Round 3: 14.33

Of these 12 Women, 7 chose the tournament in Round 3. Five of these women won the tourna-

ment.
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