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Abstract

Gender-speci�c patterns of self-selection into competitive and cooperative en-

vironments may have multiple reasons. One of the most prominent explanations

to this point is, that there are inherent di�erences between men and women when

it comes to preferences regarding competition. We take a di�erent point of view

and claim that gender-task stereotypes are able to explain a large part of the

under-representation of women in tournament like environments. We conduct an

experiment with a quantitative task which has been shown to have a strong male

connotation and a verbal task which we hypothesize to be gender neutral. After con-

trolling for di�erences in performance, risk attitudes, and overcon�dence, we �nd

that women self-select signi�cantly less into competition against men only in the

quantitative task. This �nding suggests that remaining gender di�erences for entry

into competition are driven by gender-task stereotypes. As a robustness check, we

explore the self-selection into incentive schemes given di�erent gender compositions

of groups and self-selection into single-sex groups given di�erent incentive schemes.

Furthermore, we report the results of a framed �eld experiment, where we explore

a further task � throwing balls into a bucket � that has as well a male connotation.

These additional results further strengthen our interpretation.

Keywords: Competition, piece rate, revenue sharing, gender-task stereotype, ex-

periment
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1 Introduction

�So my best guess, to provoke you, of what's behind [women's underrepre-

sentation in the science and engineering workforce] is that the largest phe-

nomenon, by far, is the general clash between people's legitimate family de-

sires and employers' current desire for high power and high intensity, that in

the special case of science and engineering, there are issues of intrinsic apti-

tude, and particularly af variability of aptitude, and that those considerations

are reinforced by what are in fact lesser factors involving socialization and

continuing discrimination.�

Lawrence H. Summers, former President of Harvard University, 14 January 2005

(cited from Steele et al., 2007)

The segmentation of labor markets with respect to gender is widespread. Recent exper-

imental studies ascribe part of this segmentation to di�erent self-selection behavior of

men and women into competitive environments (Niederle and Vesterlund, 2007; Booth,

2009, for an overview) or performance di�erences in competitive environments (Gneezy

et al., 2003; Gneezy and Rustichini, 2004). Explaining this residual �nding by di�erences

in preferences proves to be rather unsatisfactory for guiding policies that try to change

the observed behavior. In this paper we therefore try to uncover underlying reasons for

theses observed di�erences by disentangling behavior in competitive environments per se

(e.g., Gneezy et al., 2003) from purely task-related factors such as gender stereotypes or

gender-job associations (Akerlof and Kranton, 2000).

Akerlof and Kranton (2000) point out that women might shy away from certain jobs

because of gender associations of the task. Steele et al. (2007) reviewed the literature

and o�er task stereotypes as a potential driving force of gender associations. For exam-

ple, the disproportional underrepresentation of women in quantitative occupations like

engineering can well be explained by gender-job associations that are widespread in soci-

ety.1 Why women often do not self-promote to leading positions might, moreover, not be

related to the supposed unwillingness of women to compete, but to the fact that leader-

ship has a strong male connotation and to a stereotype that men are better leaders (for

evidence on prejudices agains female leaders see Eagly and Karau, 1991, 2002). Gender

associations might therefore be expressed in actual di�erences in performance but also

in false stereotypes (Phelps, 1972), i.e. wrong or exaggerated perceptions of di�erences

between men and women.

In labor markets, agents can choose among incentive schemes (or career paths) in di�erent

jobs. Therefore, �eld studies face the problem that only subjects who selected themselves

into di�erent jobs are observed; a limitation that can be overcome in experiments. For

this purpose, we compare performance and self-selection into cooperative and competitive

1As the quotation at the beginning of this paper demonstrates.
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environments with a quantitative task and a verbal task � tasks that have di�erent degrees

of gender associations. Hence, we randomly assign subjects to incentive schemes and

tasks. Additionally, the experimental setup allows us to apply a variety of controls that

are hardly measurable in the �eld: expected earnings, risk attitudes dependent on the

environment, and self-assessment of relative performance.2

In the quantitative task, our �ndings support previous results: women shy away from

competing in mixed-gender groups. However, this might been an artefact of the applied

task. Numerous educational and psychological studies have shown that girls perform

worse in general mathematical skills (OECD, 2006).3 As a consequence, subjects in pre-

vious psychological experiments associate mathematics with being a �male� task (Nosek

et al., 2002), even if their own performance is above the male average. These gender

associations might critically challenge the interpretation of �ndings in mathematical real

e�ort tasks. The �nding that women perform worse in competitive environments and

shy away from competition might be due to the perceived stereotype that mathematics

is a male task and that men perform better in this task. In constrast, young women

across countries consistently perform better in tests of verbal skills (Guiso et al., 2008).

Therefore, verbal tasks do not have this strong male connotation and are at least gender-

neutral. For the verbal task, we �nd that sorting decisions into tournaments are no longer

signi�cantly correlated with gender. We conjecture that di�erences in self-selection can

be explained to a large extent by task-related factors on top of the stereotype of com-

petitiveness being male (that can be interpreted as gender di�erences in preferences for

competition per se). Our �ndings can be considered as experimental support to model

labor market outcomes in terms of identity and gender-job associations as in Akerlof and

Kranton (2000).

Our interpretation of the results leads to a di�erent view on optimal policies: If prefer-

ences � at least in a traditional economic view � are taken as primal and should not be

changed by policy makers, there is only limited scope for policy intervention, and if so

it would have to occur at very early stages in life. However, if sorting into competitive

environments is driven by wrong perception of groups based on gender-task stereotypes,

this opens a �eld for policy intervention. For example, in a recent experiment Johns

et al. (2005) showed that performance di�erences based on stereotypes can be mediated

by providing information about the existence of the stereotype. Whether this holds for

the selection into competitive environments has still to be determined.

Our �ndings show that the applied task matters. It therefore should not be chosen

arbitrarily or solemnly on grounds of non-existent di�erences in performance between

sexes. Instead, the perception of a task in a particular society has to be controlled for

in gender research. This methodological contribution should help future studies to take

2Dohmen and Falk (2010) �nd that risk preferences, di�erences in self-perception, personality traits,
and social preferences explain sorting into incentive schemes.

315-year-old girls perform worse in mathematics and consistently report lower self-related beliefs in
mathematics in most OECD countries (OECD, 2006). Guiso et al. (2008) �nd that this gender gap in
mathematics is highly correlated with the World Economic Forum's Gender Gap Index.
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into account the nature of underlying tasks that consequently allows for a more precise

interpretation of empirical �ndings.

Furthermore, our design allows us to disentangle task-speci�c learning e�ects and in-

centive e�ects of payment schemes in a between-subject design with a control group

that is paid at piece rate in all real e�ort stages. Gneezy et al. (2003) �nd gender dif-

ferences in solving computerized mazes under competitive schemes in a within-subject

design. Compared to a piece rate wage men increase their performance signi�cantly in

all competitive settings, while women increase their performance only against women.

In subsequent studies on gender-speci�c performance in competitive environments in

other studies results are more mixed and depend on task (Gneezy and Rustichini, 2004;

Niederle and Vesterlund, 2007), subject pool (Gneezy et al., 2009), and experimental de-

sign (Schwieren and Weichselbaumer, 2009). A criticism of within-subject design in real

e�ort tasks. We �nd that learning e�ects capture a large part of observed within-subject

di�erence between piece rate and other incentive schemes.

The outline of this paper is as follows: In section 2, the experimental design is presented.

Afterwards, we discuss our theoretical framework and derive our conjectures for the

experimental analysis. Results of this experiment are reported in section 4. Section 5

presents the results of a �eld experiment. The �nal section concludes.

2 Experimental Design

For this experiment, we chose two di�erent tasks: a summation task (SUM) � having a

strong male connotation (for related research in psychology see Nosek et al., 2002) �

and a word-order task (WO) � a task that does not evoke gender-speci�c associations, as

con�rmed by a pre-test . Each of the tasks is performed under di�erent incentive schemes:

piece rate, tournament and revenue sharing. Under piece rate, subjects were paid ¿0.50

for each correct solution independently of other subjects' performance. Tournament and

revenue sharing were conducted in groups of four. In the tournament, the best-performing

subject earned ¿1.40 per piece, while the other subjects in the group earned ¿0.20 per

piece.4 In revenue sharing, subjects' earnings were based on the average of the solutions

by all group members and paid at the rate of ¿0.50 per piece.

In total, we implemented six treatments which combined incentive and task treatments.

In two treatments (IC-SUM and IC-WO), we analyze how performance under di�erent

incentive schemes and self-selection into incentives schemes depend on the prevailing task.

For each task we administered a control treatment (CO-SUM and CO-WO), where piece

rate was paid in all stages. This allows to disentangle incentive and learning e�ects in the

real e�ort task. As an additional check for the importance of gender, we conducted two

4There was no tie breaking. If more than one subject reached the highest number of solutions in a
group, all subjects with the highest number of solutions received the same high wage per piece.
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treatment (GC-TO-SUM and GC-TO-WO) in which subjects could choose the group

composition according to prede�ned criteria.

The tasks

In the summation task, subjects were asked to add up �ve two-digit numbers.5 Par-

ticipants were not allowed to use a calculator but could use scratch paper and pencil

provided by the experimenter. The numbers were randomly drawn and presented to the

subjects in the following way:

12 89 77 34 62 ___

After subjects had completed one calculation, they were presented with a new one until

�ve minutes had passed. The number of solved calculations was presented on screen.

After receiving the instructions, subjects had the possibility to familiarize themselves

with the task in a two-minute non-paid trial round.

In the word-order task, subjects were asked to order �ve words to build a grammatically

correct sentence. This task was presented in the following way:

Word 1 Word 2 Word 3 Word 4 Word 5

weather �ne is The today

Subjects then had to enter the label of the word in the correct order, as shown in the

following solution of the previous example:

Word No. Word No. Word No. Word No. Word No.

4 1 3 2 5

After subjects had completed one sentence correctly, they were presented with a new one

until four minutes had passed. The time for this task was shortened by one minute in

order to keep subjects' earnings in a similar range for both tasks. As in the summation

task, subjects had the possibility to become familiar with the task in a two-minute non-

paid trial after receiving the instructions.

5This task has been used in various studies concerned with competitive behavior (e.g., Niederle and
Vesterlund, 2007; Niederle et al., 2008).
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Experimental procedure

Overall, the experiment consisted of a pre-experimental questionnaire, a trial round of

the task, 10 stages, and a post-experimental questionnaire. Table 1 provides an overview

of the experimental procedure. The treatments � presented in columns � are conducted

between-subject. The stages � presented in rows � varied within-subject. Stages in

which the real e�ort tasks were carried out were marked with (SUM) and (WO) for the

summation task and the word-order task, respectively. The real e�ort task was repeated

six times in each treatment, resulting in 30 minutes of real e�ort task in the summation

task treatments and 24 minutes in the word-order task treatment. In stages 5, 8, 9, and

10, subjects only had to make decisions without performing tasks. During the whole

course of the experiment, subjects received no information about the performance of

others, their own relative performance, or their payo�s. In all treatments we additionally

measured for di�erences in risk preferences and self-assessment.

The experiment was conducted in spring and winter 2009 at the laboratory of the

Friedrich-Schiller-University, Jena. All subjects were undergraduate students of the Uni-

versity from a wide variety of disciplines. Subjects were recruited online via ORSEE

(Greiner, 2004). Overall, 416 subjects participated in 26 experimental sessions. All ses-

sions had a balanced gender composition and consisted of 16 subjects6. For payment,

one of the 10 stages was drawn from a physical urn at the end of the experiment. Addi-

tionally, subjects had the opportunity to earn up to ¿2.50 in bonus questions regarding

their self-evaluation. On average, subjects earned ¿8.36, with a maximum of ¿43. The

outline of the experiment was provided to subjects in printed form. Detailed instructions,

the experiment, and questionnaires were computerized using zTree (Fischbacher, 2007).

Translated instructions are provided in appendix A.

Stages 1 to 3 (Variation of incentive schemes)

In the �rst three stages, we investigated the performance of subjects under di�erent

incentive schemes with the same task. After subjects had �lled out the pre-experimental

questionnaire, instructions for the task were presented and the two-minute non-paid

trial round was conducted. Detailed instructions regarding the payment regime were

provided before each stage on screen. In the treatments IC-SUM and IC-WO, matching

groups of eight (four men, four women) were formed. Within matching groups, subjects

were randomly allocated to groups of four. Every incentive scheme (piece rate, revenue

sharing, or tournament) was applied in one of the three stages. In the �rst stage the

prevalent payment regime was always piece rate. The order of the revenue sharing and

tournament was randomized over matching groups in stages 2 and 3.

In the control treatments CO-SUM and CO-WO, piece rate was applied in every stage

to control for possible task-speci�c and gender-speci�c learning e�ects in the second and

6Except of two where there were 7 male and 9 female due to no-shows.
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third stage. In the treatments GC-TO-SUM and GC-TO-WO, piece rate was applied

in stage 1 and tournament in stages 2 and 3 in random groups of four. In stage 3,

subjects were compared to others' performance in stage 2. As a consequence, subjects'

performance in stage 3 did not have any negative impact on other subjects' payo�. By

using this mechanism, we exclude that fairness considerations in�uenced the performance

of subjects in tournaments.

Stage 4 (Incentive scheme choice / only IC-SUM and IC-WO)

In stage 4 of the IC-SUM and IC-WO-treatments, we examined self-selection into pay-

ment regimes. Before performing the task of stage 4, subjects chose whether they wanted

to be paid by piece-rate, revenue sharing or tournament. After that, they performed their

respective task under the chosen incentive scheme. In cases in which subjects chose rev-

enue sharing or tournament, we had to make sure that a group size of four was always

guaranteed. Therefore, subjects' performance in stage 4 was compared to the previous

performance of three other members of the matching group under the same incentive

scheme and subjects were informed about this. For each subject we also calculated

the probability winning in the tournament given subject's previous performance in the

tournament stage and 10,000 draws of three reference subjects.

Stage 4 (Group composition choice / only GC-TO-SUM and GC-TO-WO)

Before stage 4 of the treatments GC-TO-SUM and GC-TO-WO, subjects were asked

to select the attributes of their preferred reference group out of a list. For this list, we

chose attributes that are well documented to correlate with university students' mating

behavior (e.g., Marmaros and Sacerdote, 2006; Mayer and Puller, 2008): age, gender,

number of siblings, distance of birth town, sport practice per week, and membership in

societies.7 After choosing one of the attributes, subjects decided which characteristic

of the attribute they preferred. There were two distinct ways for the choice of the

characteristic: for the attribute gender, subjects chose between male and female. For the

other attributes, we used the fact that characteristics can be ordered and therefore have

a median. Thus, subjects could determine whether they wanted to play against (or with)

subjects above or below the median. This choice was presented to subjects as a choice

between halves of the participants, e.g., �the younger half of participants� or �the older

half of participants.�

After this choice, three suitable participants were chosen for the comparison of subjects'

performance. Alternatively, subjects could choose not to select any reference group. In

7The criterion race was not relevant for our subject pool, as 94% of the students of Jena University
are of German origin. We added siblings as this criterion is positively associated with other-regarding
preferences (Van Lange et al., 1997). We asked subjects in a survey after the pilot to rate the importance
of these criteria. None of the attributes was signi�cantly correlated with performance in the real e�ort
tasks in stage 2 except for number of siblings in the case of the summation task (ρ=0.203, p=0.07). The
ordering of the attributes was randomized over subjects.
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this case, they were compared to three randomly selected participants. As in the previous

stage of these treatments, the performance of stage 2 was used for the reference group.

The necessary demographic data for the choice of reference groups was obtained from the

pre-experimental questionnaire before subjects knew the procedure of the experiment.8

Stages 5 to 7 (Controls)

Previous studies found that women are less willing to take risk in numerous settings and

report to be less willing to take risk (Dohmen et al., 2005). Di�erences in risk taking are

supported by a variety of �eld studies, but are less pronounced in laboratory experiments

(Eckel and Grossman, 2008). Gender di�erences seem to be context-dependent as well (cf.

Croson and Gneezy, 2009). Stage 5, therefore, was designed to measure risk preferences of

subjects in this particular game: subjects were randomly assigned a number of �solved�

solutions between 1 and 20 with equal probability. Then they were asked to choose

between a piece rate, tournament, or revenue sharing without knowing the realization

of the random number. At the end of the experiment, subjects were additionally asked

to rate their willingness to take risk in a questionnaire. This risk-taking question was

taken from the GSOEP (Wagner et al., 2007), which has shown to be a valid and reliable

measure for general risk attitudes (see Dohmen et al., 2005). We �nd a signi�cant and

positive correlation between the choice of the tournament in stage 5 and the self-reported

willingness to take risk in the questionnaire.

In stage 6, subjects had to choose between the following three competitions: In compe-

tition 1, ¿1.40 per solved calculation was paid to the winner, in competition 2 ¿1.00,

and in competition 3 ¿0.50; the loser pay was ¿0.20 per solved calculation in all three

cases. After this choise, subjects played against all players of the experimental session

that chose the same competition simultaneously. Results of this stage are analyzed in a

companion paper.

As an additional test of subjects' self-perception and to investigate whether subjects

liked to do the task, subjects performed a weakest-link payment task in stage 7 in treat-

ments IC-SUM, IC-WO, GC-TO-SUM and GC-TO-WO. For this purpose, subjects were

matched randomly in groups of four and then had to perform the task for the last time.

Payment was ¿0.50 per solved calculation of the worst performing group member. In

the control treatments, subjects performed their task under piece rate.

Stages 8 to 10 (Only IC-SUM and IC-WO)

In these 3 stages, subjects could chose their preferred reference group for a submission

of their performance under revenue sharing, tournament and weakest link, strati�ed over

8We made sure that gender was not a salient characteristic in the pre-experimental questionnaire. The
questionnaire asked for year of study, age, gender, number of siblings, birthplace, previous experience in
experiments, sports activity and activity in clubs (in this order).
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stages 8 to 10. Subjects are asked - given the respective incentive scheme - to choose

whether they want to play with men, women or a random group. This serves as a

robustness check as we allow for a self-selection into single-sex groups given the incentive

scheme and previous performance.

Stages 8 to 10 (Only CO-SUM, CO-WO, GC-TO-SUM and GC-TO-WO)

Stages 8 to 10 were identical in the four treatments CO-SUM, CO-WO, GC-TO-SUM and

GC-TO-WO. In each stage subjects chose whether they wanted to be paid their piece-rate

performance of stage 1 according to piece rate, tournament, or revenue sharing. In each

stage the gender composition of reference group varied. Three subjects of each reference

group were drawn to compare their performance in stage 1 with the respective subject's

performance in stage 1. In each of those three stages, subjects were informed about the

attribute of the reference group. In stage 8 the reference group consisted of male subjects;

in stage 9, no attribute was chosen (random group); and in stage 10 the reference group

consisted of female subjects only. Every subject, therefore, made a decision about the

payment regime in an group where the all partners were either male or female or wher

the gender composition was mixed. In these stages we could establish whether subjects

choice depends on the reference group and task.

Measure of overcon�dence and stereotypes

Self-selection depends on the subject's belief regarding her relative performance. In

laboratory environments men tend to be more overcon�dent.9 E.g., Camerer and Lovallo

(1999) examine the market entry decisions in an experimental setting using real e�ort

tasks (solving trivia quizzes). Their sample comprises only men, and their subjects enter

more often than optimal. Dohmen and Falk (2010) speci�cally look at sorting decisions

into di�erent �xed and variable payment schemes. They do not �nd a high prevalence

of overcon�dence, but subjects who are overcon�dent tend to select more often into

tournaments. Niederle and Vesterlund (2007) focus on the gender-speci�c aspects and

�nd that men are substantially more overcon�dent than women in a mathematical real

e�ort task. Lundeberg et al. (1994) �nd that gender di�erences in overcon�dence are

highly task-dependent.

As an measure of overcon�dence and self-perception, we asked subjects to guess their

ranks in a group of four. In all treatments, we asked for ranks given subjects' performance

in stage 2 and stage 4. In the treatments IC-SUM and IC-WO, subjects were additionally

asked to guess their rank given their stage 1 performance in (a) a group of radomly

selected men, (b) a group of randomly selected women and (c) a randomly selected

9In non-experimental settings, Barber and Odean (2001) observe male behavior that is consistent
with overcon�dence in �nancial markets which leads to more trading and lower net returns in stock
market investments compared to women.
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mixed-gender group. Subjects received ¿ 1 (¿ 0.5 in IC-SUM and IC-WO) for each

correct guess. Thus any gender di�erences in the relative assessment of the subjects'

rank were elicited in an incentivized environment. For the measure of self-assessment in

the respective stage, we calculated the subject's optimal rank using 10,000 draws of three

subjects and subtracted subject's guessed rank. Positive values of this measure indicate

that a subject overestimates her ranking.

3 Conjectures

Choice of payment regime given di�erent tasks

While the interpretation of previous research would suggest that women shy away from

competition because of an inherent preference against competitive environments, we sug-

gest to jointly look at the competitive environment and the nature of the task to get at

the underlying causes of choice di�erences. As explained in the previous section, mathe-

matical tasks have strong male connotations , while verbal tasks are more neutral or tend

to be favored by women. These associations might feed into subjects' perception about

the performance of the di�erent groups in these speci�c tasks. We therefore postulate

the following hypothesis:

Conjecture 1. Women choose to compete less in the summation task, if they have reason

to belief that at least some of their competitors are male. This e�ect does not exist in the

word-order task.

Choice of payment regimes given di�erent reference groups

If the choice of the payment regime is driven by subjects' perceptions of groups' average

performance in each task and the reference groups are �xed, then gender-task associations

should be re�ected in the choice of the payment regime. Therefore � building on the

arguments used for conjecture 1 � we derive the following hypothesis about the choice of

payment regimes given di�erent reference groups:10

Conjecture 2. a) In the summation task, women compete less often relative to men in

the all-male and the random group, but not in the all-female group. This is driven by

gender-task associations in that particular task.

b) In the word-order task, women do not choose to sort less often into competitive

payment regimes than men in the all-male, random and all-female group. This means

that self-selection is not driven by gender-task associations in that particular task..

10Note that this conjecture is di�erent from a conjecture that would be derived from results taken from
the stereotype threat literature (see Steele, 1998; Benjamin et al., 2007, for an application to economic
questions) that analyzes the salience of stereotypes and its e�ect on actual performance. Here we are
interested in the assessment of the subjects' relative performance after the task was performed.

11

Jena Economic Research Papers 2010 - 017



An alternative explanation of selection into payment regimes is based on gender dif-

ferences in competitive behavior per se which lead to less self-selection of women into

competitive environments in all tasks (Niederle and Vesterlund, 2007). Previous research

has observed gender di�erences only in competition against men (Gneezy et al., 2003;

Gneezy and Rustichini, 2004). From this literature we derive an alternative hypothesis

to conjecture 2:

Conjecture 3. In the summation task and in the word-order task, women choose to

compete less often in the all-male and the random group but not in the all-female group.

Choice of reference groups given di�erent payment regimes

Given the assumption that women shy away from competition when the task is asso-

ciated to be male, we can derive conjectures how women will behave when the gender

composition of the reference group can be selected.

Conjecture 4. (a) In the summation task, women will shy away from competition

against men and will choose women more often.

(b) In the word-order task, women will not shy away from competition against men .

4 Results

4.1 Learning and Performance

We start with a description of the performance of subjects under di�erent incentive

schemes. First, we test for gender di�erences in the performance under piece rate. Figure

1 depicts the cumulative distribution function of the performance in stage 1 pooled over

all treatments by gender and task. Men performed better in the summation task and, on

average, solved 11.17 calculations while women solved 9.84 calculations. This di�erence

in mean performance is signi�cantly di�erent at the 5%-level using a two-sided t-test

with unequal variances (p = 0.039).11 The di�erence in performance is persistent over

the whole range of the distribution but is remarkably pronounced in the upper tail.

Gender di�erences in performance stay signi�cant in all real-e�ort stages of the CO-

SUM treatment. Men, on average, perform better than women at the 5% signi�cance

level, except for stage stage 6 and 7 where the level of signi�cance drops to 10%.

In stage 1 of the word-order task, men again perform better and solved 15.3 sentences

while women solved 13.7 sentences. However, the gender di�erence in performance is

at the verge of conventional signi�cance levels (t-test, p = 0.097). The di�erence in

performance are strongest in the lower tail of the distribution (see �gure 1) while no

11All subsequent t-tests are two-sided and assume unequal variances.
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di�erence is identi�able in the upper tail. Di�erences in average performance shrink in

subsequent stages of the word-order task. In all stages, except for stage 3, we �nd no

gender di�erence in average performance of the CO-WO treatment at the 10% signi�cance

level.

To isolate incentive e�ects from learning e�ects, performance in the tournament and rev-

enue sharing schemes are subsequently compared to the control treatments. To account

for di�erences in initial levels of performance, the analysis focuses on absolute di�erences

in performance from stage 1 to stage 2. Mean changes in performance by gender, task

and incentive scheme are presented in table 2. Learning e�ects, i.e. performance changes

in the piece rate, are positive and signi�cantly di�erent from zero (t-test, p = 0.028 in

CO-SUM, p = 0.001 in CO-WO). Revenue sharing does not seem to have any signi�cant

e�ect on average performance in both tasks.

In the summation task, men increase their performance signi�cantly under tournament

conditions compared to piece rate (t-test, p = 0.071) while women do not increase their

performance signi�cantly (t-test, p = 0.62). Here, only men are responsive to a change

in competitive conditions in a mixed-gender group, however, gender di�erences in the

tournament are not signi�cant (t-test, p = 0.249). In the word-order task, performance

increase in the tournament is not signi�cantly higher than in the control treatment for

women and men (t-test, p = 0.636 for women, p = 0.666 for men). In contrast to the

summation task, women even raise their performance more under competitive condi-

tions than men. Gender di�erences in the tournament are again not signi�cant (t-test,

p = 0.279). While the observations in the summation task support the basic �nding of

Gneezy et al. (2003) that women shy away from competing against men, the observa-

tions in the word-order task yield the insight that gender di�erences in the tournament

depend crucially on the task. Additionally, learning e�ects in both tasks account for a

substantial proportion of observed performance increase while incentive e�ects seem to

be small if identi�able at all.

In the third stage, we compare whether playing against others' past performance does

have an e�ect on subjects' performance in the tournament. For this purpose we fo-

cus on the absolute di�erence in performance from stage 2 to stage 3 in the CO- and

GC-treatments. In the GC-TO-WO treatment, we �nd that women increase their per-

formance signi�cantly compared to the learning e�ect (t-test, p = 0.067) while we do not

�nd any signi�cant changes for men (t-test, p = 0.976). In the same treatment, women

even outperform men in absolute terms (22.2 vs. 21 sentences), although gender di�er-

ences are not signi�cant. In the GC-TO-SUM treatment, we do not �nd any signi�cant

incentive e�ects, but women converge to mens' performance in absolute terms (12.1 vs.

12.4 solutions). If the tournament scheme does not negatively a�ect co-players, gender

di�erences in performance seem to vanish.
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Figure 1: CDF of stage 1 performance by gender
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Table 2: Performance change from stage 1 to 2

Task Summation task Word-order task

Group Male Female Total Male Female Total

Piece rate 0.66

(0.43)

0.84

(0.52)

0.75

(0.33)

2.00

(0.92)

3.16

(1.22)

2.56

(0.75)

Tournament 1.67

(0.35)

1.14

(0.30)

1.40

(0.23)

2.54

(0.86)

3.87

(0.87)

3.20

(0.61)

Revenue sharing 0.73

(0.83)

0.59

(0.56)

0.66

(0.48)

1.75

(1.38)

2.25

(1.37)

2.00

(0.96)

Note: Mean performance change from stage 1 to stage 2. Standard errors in parenthesis.

Table 3: Choices of payment regimes (IC/Stage 4)

Task Summation task Word-order task

Group Male Female Total Male Female Total

Revenue sharing 10.0% 23.5% 17.1% 15.6% 31.3% 23.4%

Tournament 36.7% 11.8% 23.4% 25.0% 15.6% 20.3%

Fisher's exact test 0.046 0.313

Note: Residual category �piece rate� omitted
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4.2 Self-selection into Incentive Schemes

Table 3 depicts the percentage of chosen incentive schemes by gender in stage 4 of the

IC-treatments. In both tasks, men select the tournament more often while women tend

to prefer revenue sharing. Choices are signi�cantly dependent on gender only in the

summation task (Fisher's exact test = 0.046) but not in the word-order task (Fisher's

exact test = 0.313). Women tend to shy away from competition only in the mathematical

task. However, di�erent choice behavior may also originate from lower performance

in the task and therefore lower expected earnings or di�erences in self-assessment and

willingness to take risks.

Therefore, we control for these additional variables in a regression with the choice of

tournaments as the dependent variable. Results are presented in table 4. In model (a)

dummy variables for tasks (SUM and WO) are interacted with dummy variables for

female participants. These interactions replicate the basic �ndings of the exact tests

presented before (p = 0.020 in summation task and p = 0.357 in word-order task). In

model (b) we add control variables for di�erences in performance (�winning probability�),

di�erences in self-assessment (�overcon�dence�) and risk-taking behavior (�risk�).12 With

control variables, gender e�ects get smaller and are far from being signi�cant in the word-

order task (p = 0.491) but still signi�cant in the summation task (p = 0.050). These

results indicate that women do not generally shy away from competition. Instead, we

�nd support for conjecture 1, i.e. that self-selection depends on the gender-connotation

of the task.

4.3 Robustness Check: Stereotypes on Performance

In treatment IC-SUM and IC-WO, subjects guessed their relative rank given their stage

1 performance in groups of men only (�all-male�) or women (�all-female�) only. With this

procedure we elicited perceived stereotypes about the performance of groups. Table 5

reports the average guessed rank by gender, task and reference group.

In the summation task both women (Wilcoxon signed rank test, p-value = 0.006) and

men (Wilcoxon signed rank test, p-value = 0.002) belief on average that they are better

in the all-female group than in the all-male group. This is an indicator for a strong

stereotype that men are better than women in the mathematical task. In the word-order

task, women think that they are better in the all male-group than in the all-female group

while men think that they are slightly better in the all-female group than in the all-

male group. However, these di�erences between group compositions are not signi�cant

12For the winning probability, we bootstrap expected winning probability in the tournament given
subjects' performance in the previous tournament stage. For the measure of overcon�dence we used the
di�erence between the optimal rank and the guessed rank in stage 1. For risk-taking behavior we insert
a dummy variable for the choice of the tournament scheme in the lottery stage 5. Summary statistics of
control variables are provided in appendix C.
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Table 4: Linear probabilty model of tournament entry (IC/Stage 4)

Dependent variable Tournament entry

Column (a)
without controls

(b)
with controls

SUM 0.265**
(0.117)

0.240*
(0.141)

WO 0.234*
(0.126)

0.131
(0.124)

SUM x female -0.248**
(0.107)

-0.212**
(0.107)

WO x female -0.094
(0.103)

-0.073
(0.102)

Winning probability 0.284*
(0.170)

Overcon�dence 0.049
(0.043)

Risk 0.094
(0.094)

Session dummies Yes Yes

Adj. R2 0.22 0.23

Note: OLS regression with robust standard errors in parenthesis (n=128). Stars

indicate levels of signi�cance: * p<0.1, ** p<0.05, *** p<0.01

Table 5: Average guessed rank (IC/Stage 1)

Task Summation task Word-order task

Given group All-Male All-Female All-Male All-Female

Male 2.6 (0.97) 2.0 (0.89) 2.7 (0.90) 2.6 (0.98)

Female 2.7 (0.93) 2.2 (0.95) 2.4 (1.05) 2.6 (0.91)

Total 2.7 (0.94) 2.1 (0.92) 2.6 (0.97) 2.6 (0.94)

Note: Standard errors in parentheses
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(Wilcoxon signed rank test, p-value = 0.441 for male participants and 0.205 for female

participants). These �ndings suggest, that task stereotypes re�ected in the beliefs over

relative performance are not that strong in the verbal task and di�er by gender.

4.4 Robustness Check: Gender Stereotypes

Previously, subjects had to perform the task after their selection of incentive schemes.

However, subjects' beliefs about expected performance in stage 4 may di�er from previous

performance in the tournament. We address this potential confound in stages 8 to 10 of

the CO- and GC-TO-treatments where subjects submit their stage 1 performance to the

di�erent incentive schemes. Additionally, subjects select of incentive schemes given an

all-male or all-female group.

Table 6 reports the choices of incent. In both tasks, less subjects chose the tournament

when comparing a mixed (random) group to an all-male group. Likewise, more subjects

tend to compete when comparing the all-female group with the mixed group. In the

summation task, there is a large and signi�cant gender gap in choices in the all-male

group. This gap narrows in the mixed group and vanishes in the all-female group. As

in the IC-SUM treatment, women tend to shy away from competition, however, this

phenomenon is limited to competition against men or groups that potentially consist of

men. In contrast to the choice in IC-WO, we also �nd a gender gap in the word-order

task. This gap is largest in the all-female group while also signi�cant in the all-male

group and insigni�cant in the random group.

Table 7 reports the results of a linear probability model with the choice of the tournament

scheme as the dependent variable. Columns (a), (c) and (e) replicate the descriptive

results. In columns (b), (d) and (f), we add control variables for winning probability,

overcon�dence and risk as described in section 2.13 With control variables, gender e�ects

get smaller and are only signi�cant in the all-male group (p = 0.018) for the summation

task and in the all-female group (p = 0.022) and the all-male group (p = 0.044) for the

word-order task.

Our results in the summation task support both, a stereotype that men perform better

in the task (conjecture 2a) and that women tend to shy away from competing against

men (conjecture 3). The results in the word-order task, however, are more puzzling.

Here, women shy away from competing against both single-sex groups. One possible

explanation might be that a stereotype about performance (conjecture 2b) and shying

away from competition against men (conjecture 3) apply both but work in di�erent

directions.

13For the winning probability, we again bootstrap expected winning probability in the tournament
given subjects' performance in stage 1 and the respective group composition. For the measure of over-
con�dence we used the di�erence between the optimal rank and the guessed rank in stage 2. For risk, we
again used the choice of tournament in the lottery stage 5. Summary statistics of the control variables
are reported in appendix C.
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Table 6: Choice of payment regimes by group composition (stages 8-10)

Task Summation task Word-order task

Group Male Female Total Male Female Total

All-male group (stage 8)

Revenue sharing 25.0% 36.1% 30.6% 29.7% 34.2% 31.9%

Tournament 31.9% 11.1% 21.5% 27.0% 10.0% 18.8%

Fisher's exact test 0.009 0.030

Mixed group (stage 9)

Revenue sharing 25.0% 27.8% 26.4% 27.0% 31.4% 29.2%

Tournament 40.3% 22.2% 31.3% 31.1% 18.6% 25.0%

Fisher's exact test 0.049 0.239

All-female group (stage 10)

Revenue sharing 19.4% 18.0% 18.8% 31.1% 22.8% 27.1%

Tournament 44.4% 37.5% 41.0% 41.9% 21.4% 31.9%

Fisher's exact test 0.639 0.002

Note: Residual category �piece rate� omitted

Table 7: Linear probability model of tournament entry (stages 8-10)

Dependent variable Tournament entry

Group All-male Mixed All-female

Column (a) (b) (c) (d) (e) (f)

SUM 0.354*** 0.131 0.340*** 0.099 0.285** 0.064

(0.117) (0.116) (0.116) (0.115) (0.120) (0.136)

WO 0.273** 0.045 0.253** 0.256** 0.417*** 0.195

(0.106) (0.091) (0.109) (0.116) (0.127) (0.126)

SUM x female -0.208*** -0.141** -0.181** -0.109 -0.069 -0.012

(0.067) (0.059) (0.076) (0.071) (0.083) (0.081)

WO x female -0.171*** -0.126** -0.131* -0.083 -0.209*** -0.172**

(0.063) (0.062) (0.072) (0.072) (0.076) (0.074)

Winning probability 0.553*** 0.514*** 0.425***

(0.109) (0.096) (0.097)

Overcon�dence 0.075*** 0.069*** 0.054*

(0.023) (0.025) (0.030)

Risk 0.076 0.146** 0.122*

(0.058) (0.067) (0.070)

Treatment dummies Yes Yes Yes Yes Yes Yes

Session dummies Yes Yes Yes Yes Yes Yes

Adj. R² 0.238 0.332 0.317 0.387 0.367 0.412

Note: OLS with robust standard errors in parentheses (n = 288). Treatment dummies for

GC-TO-treatments. Stars indicate levels of signi�cance: * p < 0.1, ** p < 0.05, *** p < 0.01,
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4.5 Robustness Check: Choice of Reference Groups

To further examine whether expectations of performance depend on gender and task,

we examine the subject's choices of criteria in the GC-TO treatments. Table 8 reports

the share of subjects choosing the respective attribute by task. Gender is the single

most important attribute in both tasks for men and women (WO: 27.50%; SUM: 28.75%

of all attribute choices). Additionally, there are signi�cant di�erences in the choice of

characteristics between tasks (Fisher's exact test = 0.049) that are driven by di�erences

in the category gender and support gender stereotypes. In the summation task, only

3.75% chose male partners and 25% chose female partners, in the word order task both

sexes were chosen with equal probability of 13.75%. This result suggests that a strong

stereotype in the summation task does also a�ect the choice of groups as described in

conjecture 4a and that the word-order task does not evoke speci�c gender associations

which supports our conjecture 4b.

Table 9 reports the choices of group compositions given stage 1 performance and the

tournament or weakest-link in the IC-treatments. In the summation task male com-

petitors are chosen in 7.81% of all cases while this fraction increased to 18.75% in the

word-order task. The proportion of women competitors decreased from 48.44% in the

summation task to 29.69% in the word-order task. A Fisher's exact test con�rms that

these di�erences are signi�cant between the two tasks (p-value: 0.045). These choices

con�rm the �ndings reported in table 8, giving further support that choices are driven

by gender-task stereotypes.

Choices in the weakest-link game in the summation task are not as pronounced but

con�rm this picture: over 42% of the subjects chose male partners while only 23% chose

female partners. Similar, but even less pronounced patterns can be found in the word-

order task where male partners are slightly preferred to female partners.

5 A Field Experiment

5.1 Experimental Design and Procedure

In order to test the validity of our results in a broader population, we conducted a framed

�eld experiment (See Harrison and List, 2004, for a de�nition) with subjects in an age

range from 6 to 67 years. We applied two di�erent treatments that varied the task

and whithin each treatments subjects could either select into a competitive environment

or chose to be paid by peice. In the �rst treatment we applied the word-order task

described previously and a ball throwing task that was applied by Gneezy et al. (2009)

to detect di�erences in competitiveness between men and women in matrilineal and

patrilineal societies. The experiment was conducted during the �Long Night of Science�

at the University of Jena, an event where all faculties display their current research to a
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Table 8: Chosen criteria by gender (GC-TO/Stage 4)

Treatment GC-TO-SUM GC-TO-WO

Group Male Female Total Male Female Total

% % % % % %

No choice 25.00 20.00 22.50 7.50 22.50 15.00

Gender 22.50 35.00 28.75 27.50 27.50 27.50

Gender: male 5.00 2.50 3.75 17.50 10.00 13.75

Gender: female 17.50 32.50 25.00 10.00 17.50 13.75

Age 7.50 7.50 7.50 20.00 22.50 21.25

Age: below 5.00 5.00 5.00 7.50 7.50 7.50

Age: above 2.50 2.50 2.50 12.50 15.00 13.75

Siblings 5.00 10.00 7.50 7.50 7.50 7.50

Siblings: below 0.00 2.50 1.25 2.50 0.00 1.25

Siblings: above 5.00 7.50 6.25 5.00 7.50 6.25

Distance 2.50 7.50 5.00 20.00 2.50 11.25

Distance: below 0.00 2.50 1.25 10.00 0.00 5.00

Distance: above 2.50 5.00 3.75 10.00 2.50 6.25

Sport 27.50 17.50 22.50 10.00 15.00 12.50

Sport: below 10.00 10.00 10.00 5.00 5.00 5.00

Sport: above 17.50 7.50 12.50 5.00 10.00 7.50

Societies 10.00 2.50 6.25 7.50 2.50 5.00

Societies: below 5.00 2.50 3.75 2.50 2.50 2.50

Societies: above 5.00 0.00 2.50 5.00 0.00 2.50

Di�erences by gender Pearson χ2 p-value Pearson χ2 p-value

Attributes (6) 5.665 0.462 9.903 0.129

Characteristics (12) 8.822 0.718 14.394 0.276

Di�erences by treatment

Attributes (6) 10.803 0.095

Characteristics (12) 19.848 0.070
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broader audience. The experiment was presented as an attraction for the visitors where

they could win prizes in the form of sweet or sour candies. Subjects were welcomed at

the reception desk and rolled a six-sided dice to determine their task (1-3 for word order

and 4-6 for ball throwing). They then obtained a game card, where their decisions and

results were recorded and the tasks were explained.14 Before subjects chose the payment

regime and performed the task, they performed in a 90-second practice round.

The tasks

In the word-order task subjects were asked to order �ve words to build a grammatically

correct sentence. The task was presented as described in section 2, but performed with

paper and pencil. Subjects had to complete as many sentences as possible until 90

seconds had passed.

In the other task, subjects were asked to throw soft tennis balls in a bucket which was 3

meters away. In the practice phase, subjects had 10 tennis balls to throw into the bucket.

In the performance phase, they then had 90 seconds to throw as many tennis balls as

possible into the bucket.

Choice of payment regime

After the practice round, subjects could choose how they would like to be payed in

the performance phase. Subjects had the choice between a piece rate or a competitive

scheme. In the piece rate, subjects earned 1 point per completed task. In the competitive

regime the subject's performance is compared with a randomly drawn result performed

�ve days earlier in a pilot study by other participants. If the subject at least matched

the result of her opponent, she got 2 points per task. If she had less, she got 0.25 points

per solved task. Subjects chose the payment regime in private by ticking the respective

box on their game card. Earned points were exchanged for candies at an exchange rate

of 1:2 after the experiment.

Controls

As in the laboratory experiment, we used the question for the willingness to take risk

from the GSOEP (Wagner et al., 2007). Before the practice round, subjects were asked

to guess their performance in this round and received an additional gift for guessing

correctly. This resulted in a measure of task-speci�c overcon�dence.15 As we do not

know whether competitiveness is age-dependent, we asked for the age of the participant

14Translated copies of the game card can be found in the appendix.
15

We are aware that this compensation theoretically may not elicit the mean of the distribution of a
subject's beliefs, but will favor modal predictions. We chose this mechanism because it is easier to explain
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in a short post-experimental questionnaire. In the analysis, we exclude all subjects aged

below 14, because we wanted to make sure that the risk question is understood properly.16

We report summary statistics of the controls in appendix D.2.

5.2 Results

Table 13 shows summary statistics of selected payment regimes. Men chose to compete

more often in the ball task and women chose to compete more often in the verbal task.

A Fisher's exact test shows that choices are signi�cantly dependent on gender in the

ball task (Fisher's exact test, p-value: 0.050) but not in the word-order task (Fisher's

exact test, p-value: 0.574). However, as we have a lack of balance in age and a higher

performance of women in the verbal task, we introduce controls to check the robustness

of these results.

Table 11 reports the results of linear probability models using task dummies, interactions

of task and gender dummies and additional control variables. Column (1) reproduces the

results of the nonparametric tests. Women chose competition signi�cantly less in the ball

task and chose to compete more often than men in the word-order task. Controlling for

age in column (2), we �nd that older subjects compete more often. The point estimate

of the coe�cient on ball × female gets smaller but remains positive.

6 Conclusions

We o�er an explanation for di�erences in sorting into competitive environment based on

the perception of the underlying task. We �nd little impact of gender on performance

in competitive environments or that women enter the tournament systematically less

often. Given the evidence of the experiments, we conclude that selection into compet-

itive environments interacts non-trivially with the underlying task and gender. Gender

stereotypes in the mathematical task indicate that men are expected to perform much

better than women and drive gender di�erences in performance and the choice of com-

petitive environments. This alters the interpretation of the results by previous studies

that claimed that women are less competitive per se. Consistent with the previous lit-

erature (e.g., Niederle and Vesterlund, 2007), we �nd gender di�erences in self-selection

of women into competition in the mathematical task, even after controlling for winning

probability, self-assessment, and risk attitudes. As we do not �nd these di�erences in the

verbal task, we interpret our results di�erently. We reject that women's choices can only

than a more complex rule such as quadratic scoring.O�erman et al. (2001) o�er evidence suggesting that
even a �at fee leads to good judgments; hence we do not expect the choice of scoring rule to matter
much.

16This measure was chosen, because in Germany individuals can be held legally responsible for their
actions from the age of 14 (see �19 StGB [German Criminal Code]).
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Table 9: Choice of gender-groups in IC-treatment (stages 8-10)

Incentive Scheme Tournament

Treatment IC-SUM IC-WO

Group Male Female Total Male Female Total

All-male group 13.3% 2.9% 7.8% 15.6% 21.9% 18.8%

All-female group 46.7% 50.0% 48.4% 34.4% 25.0% 29.7%

Di�erences by task Fisher's exact test

Male: 0.653

Female: 0.020

Total: 0.045

Incentive Scheme Weakest-link

Treatment IC-SUM IC-WO

Group Male Female Total Male Female Total

All-male group 43.3% 41.2% 42.2% 34.4% 25.0% 29.7%

All-female group 30.0% 17.7% 23.4% 21.9% 18.8% 20.3%

Di�erences by task Fisher's exact test

Male: 0.370

Female: 0.355

Total: 0.204

Note: The residual category �random group� is omitted.

Table 10: Choice of payment regime

Task Ball task Word-order task

Group Male Female Total Male Female Total

Tournament 61.54% 30.77% 46.15% 45.00% 55.88% 51.85%

Num. obs: 26 26 52 20 34 54

Fisher's exact test 0.050 0.574

Note: The residual category �piece rate� is omitted.
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Table 11: Choice of competition

Dependent variable Choice of tournament

Column (1) (2) (3) (4)

Treat. Age Practice Risk

Word 0.45*** -0.056 -0.42 -0.79

(0.11) (0.43) (0.47) (0.51)

Ball 0.62*** 0.090 -0.17 -0.57

(0.097) (0.44) (0.46) (0.50)

Word × female 0.11 0.11 0.029 0.050

(0.14) (0.14) (0.14) (0.14)

Ball × female -0.31** -0.31** -0.28** -0.25*

(0.13) (0.14) (0.14) (0.13)

Age 0.035 0.035 0.038

(0.024) (0.024) (0.025)

Age, squared -0.00050* -0.00047 -0.00052*

(0.00029) (0.00029) (0.00029)

Result practice 0.10** 0.10**

(0.041) (0.039)

Overcon�dence 0.00023 -0.0024

(0.031) (0.032)

Risk 0.064**

(0.025)

Adj. R2 0.500 0.506 0.541 0.568

Note: OLS with robust standard errors in parentheses (n = 106). Stars

indicate levels of signi�cance: * p < 0.1, ** p < 0.05, *** p < 0.01,
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be explained by attitudes toward competition (against men) per se. Instead, we �nd that

gender-task stereotypes are an important confounding factor which additionally explains

remaining gender di�erences in self-selection.

However, these di�erent interpretations of behavioral di�erences in experimental settings

are important as they a�ect how �rms and policy makers can provide better opportunities

for women. Many aspects of stereotypes certainly a�ect behavior in very subtle, often

unrecognized ways. A better understanding for the emergence of stereotypes is therefore

necessary. Nevertheless, gender-job associations based on false or exaggerated stereotypes

allow for di�erent policy recommendations that alter stereotypes: for example, to avoid

teaching material that transports gender-speci�c stereotypes as reported for educational

software for pre-schoolers by Sheldon (2004) where technical professions were mainly

illustrated by male characters.

Our �ndings also yield interesting insights regarding the use of real e�ort tasks in eco-

nomic experiments. The results show that real e�ort tasks are frames that are not neutral

with respect to stereotypes. These stereotypes may or may not be justi�ed by actual

di�erences in performance. Expectations about the performance of subgroups in the ex-

perimental subjectpool are an important confounding factor that needs to be controlled

for or minimized by more neutral tasks.

Fruitful further research will have to determine sources of stereotypes which is the basis

for alleviating the negative economic consequences resulting of those misperceptions.

Furtherermore, one has to assess the role of information has on subjects, as there is

an ongoing debate, as the e�ect could either increase the e�ect of an already existing

stereotype (as has been argued by Wheeler and Petty, 2001 and others cause by what

the literature called stereotype threat) or � by making it salient � help to alleviate them

(for experimental evidence see Johns et al., 2005).

25

Jena Economic Research Papers 2010 - 017



A Instructions

Printed intructions (English translation)

Welcome to this experiment and thank you for your participation!

In this experiment - �nanced by the Deutschen Forschungsgemeinschaft - you can earn
money, depending on your own performance and decisions. Therefore, it is important
that you read the instructions carefully. If you have any questions during the experiment,
please raise your hand. We will then come to you and answer your question. Please pose
your question quietly so that others cannot hear. All participants of this experiment
receive the same instructions. The information on the screen, however, is private, so
please do not look at the screens of other participants and do not talk to each other. If
you do not stick to these rules, we unfortunately have to exclude you from the experiment.
Please switch o� your mobile phones now.

General schedule

This experiment lasts about 90 minutes. This experiment consists of one practice task,
10 tasks, two bonus questions and a questionnaire.

Before each task, you receive detailed instructions on the task and the payment mech-
anisms according to which the task is paid. Please read the instructions carefully. In
the practice task and in six out of the 10 other tasks, you are asked to perform. After
completing the task, you are informed how many correct solutions you have come up
with. Then, please enter then the name of the task and the number of correct solutions
in the table on the back of these instructions. You are reminded that no technical aids
(mobile phones, calculators, computers, etc.) are allowed. If this rule is not followed,
you will be expelled from the experiment! After the last task, you are asked to answer
�ve [two] additional bonus questions. In these questions, you can earn ¿0.5 [¿1] for each
correct answer independent of your performance in the tasks.

Payments

At the end of the task part, one task will be randomly chosen for payment. For this
purpose, a volunteer will draw a tennis ball with a number on it from an urn. This
number determines the task for payment. Independent of the chosen task, you will
receive the payment for the bonus questions. You will be paid after the questionnaire so
that no other participant will learn how much you earned.

Further schedule

After you have read the instructions carefully, please wait for the other participants and
then start with the computer program on your screen. Please do not forget to enter the
data in the table on the back.

Good luck!
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B Questionnaire

Do you have siblings?
If yes: how many brothers? And how many sisters?

Schooling

When you think back: how strongly were your parents were interested in your school
performance?

Which grades did you obtain at school in your �nal examinations in the following three
subjects?
German, Mathematics, First foreign language:

Was your school: single-sex/mixed-sex?

Attitudes

Are you in general a person who is impatient or very patient?

Are you in general a person who likes to take risks or tries to avoid risks?

Are you in general a person who takes time and thinks before acting or are you an
impulsive person?

Stereotypes

See Osgood et al. (1957) for the original questions and Stier (1999) for a German trans-
lation.

Competitive behavior

Have you practiced music in your youth like singing or playing an instrument?

Do you actively participate in sports?

Which is the most important sport you practice?

How old were you when you started this sport?

Where and with whom do you practice this sport?

Do you compete in this sport?

Work attitudes

For your choice of work, di�erent things may be important to you; please list in the
following points which are important to you:
Secure job, High salary, Career prospects, A job that is respected by others, A job that
leaves you free time, An interesting job, A job with self-responsibility, Contact to other
people, A job that is important for society, Secure and healthy environment, Enough
time for family, A job in which one can help others
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C Controls

Table 12: Statistics of control variables

Task Summation Word-order

Group Male Female T-test Male Female T-test

Only IC/Stage 4

Winning prob 0.379

(0.336)

0.222

(0.245)

** 0.350

(0.238)

0.336

(0.262)

Overcon�dence -0.033

(0.964)

0.265

(0.963)

-0.406

(0.875)

-0.219

(1.211)

Risk 0.300

(0.466)

0.206

(0.410)

0.375

(0.492)

0.063

(0.043)

***

Stages 8-10

Win prob (all-male) 0.275

(0.293)

0.210

(0.231)

0.282

(0.299)

0.231

(0.269)

Win prob (random) 0.315

(0.322)

0.249

(0.268)

0.302

(0.315)

0.255

(0.287)

Win prob (all-female) 0.361

(0.353)

0.296

(0.308)

0.316

(0.327)

0.273

(0.302)

Overcon�dence 0.403

(1.109)

0.097

(1.189)

-0.054

(0.935)

-0.157

(0.958)

Risk 0.319

(0.470)

0.208

(0.409)

0.270

(0.447)

0.174

(0.380)

Notes: Mean reported. Standard deviation in parenthesis. Stars indicate signi�cant di�erences

between male and female using a two-sided t-test with unequal variances: * p<0.1, ** p<0.05,

*** p<0.01
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D Field Experiment

D.1 Game cards

Game Card Throwing Ball

Description of the game

In this game you have to throw balls into a bucket. You start with a trial round, where
you have 10 balls of which you are supposed to throw as many as possible into the bucket.

Before you play the same game in the main round, you have to decide for a payment
mode. This decision you will take alone and privately. The assistant at the game will
help you if you have further questions. The game in the main round starts with �START�
and ends with �STOP�.

First you have to guess how many balls you will manage to throw into the bucket in the
trial round.

Estimate trial round: ___________________

Balls in bucket in trial round _______________

Please select a payment mode:

Modus A: You will get per ball in the bucket one point

Modus B: You will play against a randomly chosen person who has done this task
before. The number of balls in the bucket the other person had will be drawn from an
urn after you have completed the task. If you have more or the same amount of balls in
the bucket than your opponent, you will get 2 points per ball in the bucket. Otherwise
you get 0.25 points per ball in the bucket.

Selected payment mode: _______________________

Balls in bucket in main round: _______________
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Game Card Sentences

Description of the game

In this game you have to unscramble 5 words so that they make up one sentence. You
begin with a trial round in which you have 45 seconds to build as many correct sentences
as possible. The assistant takes the time. At the word �START� the words will be
uncovered and you can work at �STOP� the words will be covered again.

Before you play the same game in the main round, you have to decide for a payment
mode. This decision you will take alone and privately. The assistant at the game will
help you if you have further questions. The game in the main round starts with �START�
and ends with �STOP�.

First you have to guess how many balls you will manage to throw into the bucket in the
trial round.

Estimate trial round: ___________________

Solutions in trial round _______________

Please select a payment mode:

Modus A: You get 1 point per correct sentence.

Modus B: You will play against a randomly chosen person who has done this task
before. The number of correct sentences the other person had will be drawn from an
urn after you have completed the task. If you have more or the same amount of correct
sentences than your opponent, you will get 2 points per correct sentence. Otherwise you
get 0.25 points per correct sentence.

Selected payment mode: _______________________

Solutions in main round: _______________
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D.2 Controls

Table 13: Summary statistics of characteristics of subjects aged above 14

Age Female Like doing task Risk Overcon�dence

Word order

Mean 29.6 63% 6.5 5.6 0.9
Std.dev. 12.6 0.49 2.5 2.1 1.9
Median 25 1 7 5 1
Maximum 50 1 10 8 3
Minimum 19 0 2 3 -1

Ball

Mean 30.1 50% 7 6.0 0.9
Std.dev. 11.1 0.5 2.6 1.8 2.2
Median 26 0.5 8 6 1
Maximum 47 1 10 8 3
Minimum 20 0 3 4 -1

Total

Mean 29.8 57% 6.8 5.8 0.9
Std.dev. 11.8 .50 2.5 1.9 2.0
Median 26 1 7 6 1
Maximum 50 1 10 8 3
Minimum 20 0 3 3 -1
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