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Abstract

While the last decade has shown great advances by women in the labor
market, there are still many women who are vastly underrepresented in
upper echelon of firms and earn lower salaries on aggregate. The litera-
ture suggests gender differences in preferences for competition, confi-
dence, or risk aversion as possible explanations. The present study uses
a laboratory experiment to investigate preferences for competition, the
effect of feedback and information in a competitive setting when individ-
uals can choose their task. Results indicate that providing ranking feed-
back and giving participants the option to compete in their preferred task
encourages more women to enter competition. Furthermore, feedback
affects reported beliefs and improves efficiency. This study provides
evidence that manipulating the type of feedback might be an effective
alternative to close the gender gap by increasing efficiency in an envi-
ronment when individuals can choose their preferred task.
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1. Introduction

While women have had large gains in education and are better repre-
sented in the upper echelon of firms over the last decades, we still ob-
serve drawbacks for women in the labor market outcomes. There still
exist vast differences between men and women in regards to labor mar-
ket outcomes, wages, and the number of women in senior management
positions (Goldin, 2014). The most common explanation for these gen-
der disparities are differences in competitive labor market preferences
leading to differences in labor choices between men and women (Black
& Strahan, 2001). A recent overview of these differences in the United
States finds little effect from human capital factors like education or ex-
perience on the observed gender wage gap (Blau & Kahn, 2017). For
example, last year, only 4.8 percent of CEOs of Fortune 500 firms were
women." In Europe, the average unadjusted gender wage gap is approx-
imately 16.30 percent.?

Besides differences in ability or preferences, the literature suggests
women’s aversion to compete against men as an explanation for the
gender gap in labor market outcomes (Gneezy et al., 2003; Niederle &
Vesterlund, 2007). Competitiveness is found to be a crucial predictive
factor of labor market outcomes (Kleinjans, 2009). Approaches to ad-
dress these differences in competitiveness include affirmative action
programs such as quotas or preferential treatment for women (Bala-
foutas & Sutter, 2012; Niederle et al., 2013). However, given the use of
positive discrimination of women, affirmative action policies are often
difficult to implement. It is suggested that these interventions might inter-
fere with the labor market (Calsamiglia et al., 2013). An alternative ap-
proach is altering the information workers receive to induce more women
to enter competitive environments (Ertac & Szentes, 2011), as this is not
a policy with positive discrimination, it is unlikely to distort the labor mar-
ket.

The literature suggests that individual preferences, such as risk atti-
tudes, distributional preferences, and differences in confidence as ex-
planations for the gender gap in men entering competitive environments
more than women (Balafoutas et al., 2012; Dohmen & Falk, 2011;
Kamas & Preston, 2012; Veldhuizen, 2016). Furthermore, there is evi-
dence that stereotype-threats influence women'’s decision to enter com-

1 Data for the Fortune 500 list is from Female Fortune 500 CEOs Are Poised to Break
This Record in 2017, available at http://fortune.com/2016/12/22/female-fortune-500-
ce0s-2017/ (accessed January 21, 2018).

2 www.ec.europa.eu/eurostat/statistics-
explained/index.php/Gender\ pay\ gap\_statistics (accessed December 6, 2017).



http://fortune.com/2016/12/22/female-fortune-500-ceos-2017/
http://fortune.com/2016/12/22/female-fortune-500-ceos-2017/
http://www.ec.europa.eu/eurostat/statistics-explained/index.php/Gender/_pay/_gap/_statistics
http://www.ec.europa.eu/eurostat/statistics-explained/index.php/Gender/_pay/_gap/_statistics
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petition (Dreber et al., 2014; Gunther et al., 2010). Activating a certain
stereotype can affect the performance of the players. It has a positive
effect on the positively stereotyped group and a negative effect on the
negatively stereotyped group (Giinther et al., 2010; Steele, 1997).

This paper makes two important contributions. First, we let subjects
compete in their preferred task. We believe that this setting represents a
more realistic environment that matches the labor market, as entry into
the labor market is endogenous. Furthermore, this addresses the ques-
tion on whether stereotype-threats affect subject’s decisions to enter into
competition. In previous experiments, subjects perform in only one task,
or they perform in two different tasks but do not have the option to
choose in which one they prefer to compete (Grof3e & Riener, 2010;
Shurchkov, 2012; Wozniak et al., 2014). In our experimental environ-
ment subjects have the option to endogenously choose between two
tasks, a stereotypically-male task and a stereotypically-female task
(Glnther et al., 2010). This mechanism enables us to analyze two differ-
ent types of subjects, those who perform in their preferred task and
those who are assigned to their non-preferred task (the details are de-
scribed in Section 3). This is often the case in real-life, individuals are
reluctant to apply for non-desired tasks or jobs and therefore they may
exert lower effort levels. An illustrative example is an unemployed per-
son who has to fulfil certain requirements to receive their benefits or in
economic duress where an individual needs to accept any job in order to
avoid unemployment. This creates an interesting environment where we
can study if subjects perform better (worse) in their preferred (non-
preferred). Second, we compare a control treatment in which subjects
receive information on their own performance to two additional treat-
ments in which we vary the type of feedback. The first type of feedback
gives a detailed information table on the performance of all subjects
within the same group. This information allows a perfect self-assessment
on the relative performance level among the competitors and the rank-
ing. The second type of feedback contains additional information on the
gender of the competitors in addition to their corresponding performanc-
es. Therefore, we investigate whether or not providing feedback on only
relative performance and/or additional information on the subjects’ gen-
der reduces the gender gap.

Thus, our contribution to the experimental literature on gender and
competition is threefold:

We use a novel setting in which we let subjects self-select in their fa-
vorite task and give a better view on how a feedback mechanism as an
alternative to affirmative action policies.
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We analyze two factors that influence competitive entry rates that are
likely to be affected by our treatment manipulations: confidence and effi-
ciency.

Finally, we perform an individual level analysis to seek for personal
factors that drive an individual's preference for entering competition,
such as risk aversion, social preferences and other sociodemographic
variables.

The rest of the paper is structured as follows: Section 2 gives a detailed
overview of the existing literature in this research field. Section 3 de-
scribes the experimental design and procedures. In Section 4 we pre-
sent the results. Section 5 contains an econometric analysis and Section
6 concludes.
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2. Related Literature

2.1 Competitiveness

We were motivated by a wealth of literature that deals with gender dif-
ferences in competitive environments. Experiments in this field show
that, contrary to men, women tend to shy away from competition despite
no difference in performance (Balafoutas & Sutter, 2012; Gneezy et al.,
2003; Niederle & Vesterlund, 2007). Most of the evidence is based on
experiments that use the setup from Niederle and Vesterlund (2007). In
terms of performance, there are no significant differences between men
and women. Still, when having the opportunity to choose a payment
scheme, men choose the tournament twice as often as women. As this
results cannot be explained by performance effects, the authors refer to
differences in competitiveness between men and women (Niederle &
Vesterlund, 2007).

Further experiments replicate the results that men and women per-
form equally well in all stages but women do not enter the competition as
often as men do (Balafoutas & Sutter, 2012; Ertac & Szentes, 2011).
The same finding can also be shown in different experimental setups or
with different subject groups. For instance, Gneezy et al. (2003) provide
evidence from a laboratory experiment where the participants had to
solve mazes. Their results show that, relative to women, performance of
men significantly increases under competition. Gneezy and Rustichini
(2004) conduct a field experiment with 9-10 year old children to examine
differences in competitive behavior between boys and girls. During a
physical class, the children complete two 40 meter runs on a track. First,
they run the track alone and then, paired with another child of similar
speed, against each other. While the authors cannot find any difference
between boys and girls in the first round, boys improve significantly more
than girls in their performance in the competitive environment. These
experiments hint that the difference in the competitiveness between men
and women is responsible for the observed gender gap in the labor mar-
ket outcomes.

2.2 Task

Literature suggests that the task itself influences men and women’s de-
cision to enter the tournament. Ginther et al. (2010) show that a stereo-
typically male task encourages men, but not women, to perform better.
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This pattern cannot be found when using a female or neutral task. Ana-
lyzing the entry decision of men and women in a setting that includes a
gquantitative task (arithmetic) and a verbal task, verifies a high gender
association of the tasks. While there is a significant gender gap in the
entry rate for the math task this gap is not significant for the verbal task.
This result is further replicated in the field when subjects have to perform
a male task (ball throwing) and a verbal task (Grof3e & Riener, 2010). An
experiment among adolescents in Sweden further confirms that boys are
equally likely to compete in a math and word task but the girls shy away
from competition in the math task. Thus, the authors find a gender gap in
the entry decision in the math, but not in the word task (Dreber et al.,
2014).

2.3 Feedback

As a possible way to manipulate the behavior of men and women, many
experiments implement feedback mechanisms (Cason et al., 2010; Ertac
& Szentes, 2011; Wozniak, 2012). These experiments have differing
results when analyzing feedback as an instrument to encourage women
to more competitiveness. While performance information among the
competitors can help to reduce the gender gap in the entry rate (Ertac &
Szentes, 2011; Ewers, 2012), this result cannot be shown for aggregat-
ed information (Jeworrek, 2016; Wozniak et al., 2014).

Ewers (2012) shows that after changing the information provided from
an aggregated distribution of performances of the opponent, the entry
rate decreases significantly and the gender gap vanishes. This result
relies on a two-player game in which subjects work on a multiple-choice
quiz without time pressure. For a concentration task, Jeworrek (2016)
demonstrates that giving aggregated information of the average perfor-
mance of previous players does not substantially reduce the gender gap
in the tournament entry decision. Furthermore, men have a stronger
reaction to feedback compared to women. Information that there is no
gender gap in ability, might additionally put pressure on the women
(Jeworrek, 2016). An experimental approach that implements feedback
in the standard design from Niederle and Vesterlund (2007) shows that
providing information about the maximum performance in the group from
the previous performance lets the gender gap disappear (Ertac &
Szentes, 2011).

Contrary to this result, Wozniak et al. (2014) cannot find a feedback
effect on the entry rate of women. Providing information about the per-
formance distribution of the whole session and varying the group size
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(groups of 2, 4 or 6) reduces the entry share of men but does not affect
the entry rate of women. The findings suggest that high ability women
still enter competition at a suboptimal low rate. As this result is based on
a within-subject experimental design that differentiates two tasks, a math
task and a word task, it can be concluded that feedback barely affects
women even in the word task, but men substantially change their behav-
ior. This decrease in the men’s entry rate reduces the gender gap
(Wozniak et al., 2014). Motivated by the mixed results that feedback and
information have on competitive entry choices, our experimental setup
compares an environment where each subject completes two different
type of real effort tasks and two types of feedback in a between subject
framework.

2.4 Confidence and Risk

Other individual preferences might influence the behavior in competitive
environments as well, such as risk aversion and overconfidence
(Niederle & Vesterlund, 2010; Veldhuizen, 2016). The risk attitudes liter-
ature shows that women are more risk-averse than men (Croson &
Gneezy, 2009; Eckel & Grossman, 2008). These risk preferences only
partly explain the obtained gender gap in competition entry (Muriel
Niederle & Vesterlund, 2007). In a similar setup, but with lottery choices
instead of payment choices, van Veldhuizen (2016) shows that risk
aversion rather than competitiveness is the major driving factor in com-
petition entry decisions. Secondly, van Veldhuizen (2016) finds that dif-
ferences in overconfidence between men and women is a highly im-
portant factor in competitive entry decisions. Kamas and Preston (2012)
prove that men are more overconfident than women and that this differ-
ence explains the largest part of the gender gap in competition entry.
Distinguishing three types of confidence levels, they show that stating
the placement relative to the other competitors, thus giving expected
rank, is the measure that predicts the confidence level best. When con-
trolling for overconfidence, no gender gap is found in the tournament
entry decision (Kamas & Preston, 2012).

We contribute to the existing literature by first addressing the afore-
mentioned stereotype-threat. To the best of our knowledge, we are the
first to let subjects choose their preferred task and consequently whether
to compete on it. Implementing a choice of task between a female and a
male task will provide more insights on whether there is indeed a stereo-
type-threat that affects the entry decision of men and women. Second,
we use an economic laboratory experiment to investigate the effect of
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providing information on subjects’ ranking in a competition and others’
performance. Additionally, we provide information on the gender of each
competitor.
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3. Experimental Design

The experiment was conducted in the EconLab at the University of Inns-
bruck in October and November 2017 with the software Z-tree
(Fischbacher, 2007). The subject pool consisted of 360 students (180
men and 180 women). Subjects were recruited via HROOT (Bock et al.,
2014). The sessions took approximately 60 minutes and the average
payoff was 14 Euro. We recruited men and women separately to ensure
perfectly balanced groups by gender. We also only recruited subjects
who were native German speakers due to the presence of the word task.

3.1 Stage 1: Piece Rate

Each subject participates first in the piece rate math task and subse-
guently in the piece rate word task. The math task consisted in adding
as many sets of five two-digit numbers as possible within 3 minutes
Niederle & Vesterlund, 2007). Subjects receive 0.50 Euro for each cor-
rectly solved calculation. The word task consisted in an own-developed
letter puzzle. Subjects have to build German verbs in the infinitive tense
from a set of six letters in random order. Subjects have three minutes to
solve as many words as possible. Subjects receive 0.50 Euro for each
correctly written word.

3.2 Stage 2: Tournament

Each subject participated first in the tournament math task and subse-
quently in the tournament word task. Each tournament is composed of
three parts: the task, the belief elicitation and the feedback which varies
depending on the treatment. In the tournament math task, subjects com-
pete against each other in the math task in a group of six. The two best
performers were paid 1.50 Euro for each correctly solved calculation
while the other four competitors received nothing with ties broken ran-
domly. Thereafter, subjects state then their guessed rank in the group
(between 1 and 6), which was announced prior to the tournament. These
subjective guesses are a valid measure for confidence levels of the sub-
jects (Kamas & Preston, 2012). Correct guesses were rewarded with 0.5
Euro each. Subjects were only informed about the outcome of their
guesses at the end of the experiment. Subjects receive feedback infor-
mation on performance in the tournament math task according to the
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treatment (details in section 3.7). In the tournament word task, subjects
compete against each other in the word task in a group of six. The two
best performers were paid 1.50 Euro for each correctly solved word
while the other four competitors get nothing. Subjects state then their
guessed rank in the group (between 1 and 6). Correct guesses were
rewarded with 0.5 Euro each. Subjects were only informed about the
outcome of their guesses at the end of the experiment. Subjects receive
feedback information on performance in the tournament word task ac-
cording to the treatment (details in section 3.7).

3.3 Stage 3: Choice of Task

Participants state priorities on which task they prefer for the upcoming
rounds. These priorities rank from “Math strongly preferred”, “Math
weakly preferred”, Indifferent”, “Word weakly preferred” to “Word strong-
ly preferred”. According to these priorities, subjects are assigned to the
most preferred task as long as the gender-balanced group composition
is ensured. Otherwise, they are assigned to the non-preferred task, ties

are broken randomly.

3.4 Stage 4: Forced Tournament

Subjects are forced to play a tournament. They perform either in the
chosen task or in the task they got randomly assigned. Again, the two
best players win and get 1.50 Euro for each correct answer while the
rest gets nothing. Subjects are then asked about their beliefs (which
were again unannounced) and they receive feedback information on
performance in the forced tournament according to the treatment (details
in section 3.7).

3.5 Stage 5: Choice of payment scheme

Subjects are asked if they want to perform in their chosen/assigned task
under piece rate scheme or tournament. If they choose tournament their
performance is compared to the performance of the other group mem-
bers from the previous Stage (Stage 4: Forced Tournament). In every
treatment subjects only receive information on their own performance in
this stage. Subjects receive 0.50 Euro for each correctly written word.
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3.6 Stage 6: Individual preferences and
sociodemographic questionnaire

In this last stage we ask subjects about their attitudes towards risk by
using the bomb risk elicitation (Crosetto & Filippin, 2013). We also obtain
their distributional preferences via the equality equivalence test
(Kerschbamer, 2015). In a final sociodemographic questionnaire, sub-
jects are asked about their age, gender, field of study, their education
path, and the education of their parents.

3.7 Treatments

We have three different treatments, which are described as follows:

Treatment 1: Own performance Feedback
In this treatment, subjects receive only information on their own perfor-
mance, i.e. the number of correct answers in the forgone tournament.

Treatment 2: Ranking Feedback

Subjects receive information on each group member’'s performance,
including their own performance, i.e. number of correct answers and the
rank within the group in the forgone tournament. Notice that in this
treatment subjects are also aware of their relative performance, i.e. how
good or bad they performed compared to the others.

Treatment 3: Ranking Feedback and Gender Information

Subjects receive information on each group member’s performance and
gender, including their own performance, i.e. number of correct answers,
and the rank within the group in the forgone tournament. Notice that in
this treatment subjects are also aware of their relative performance, i.e.
how good or bad they performed compared to the others. The infor-
mation of the members’ gender led them to know also the performance
of those belonging to the same and to the other gender group.
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4. Results

The experiment was conducted with a standard subject pool of students.
The mean age is 23 (st. dev. 3.81), approximately two thirds of the par-
ticipants are Bachelor students and one third are Master students. 47.78
percent of the subjects are enrolled in economics and business admin-
istration, 35.83 percent in natural sciences and 16.39 percent in humani-
ties.

4.1 Performance

Figure 1 displays the average performance levels of men and women in
each stage and task. Overall, we do not find significant gender differ-
ences of performance for both task in any stage before choosing their
preferred task, i.e. in Stage 1 and Stage 2. This result is in line with pre-
vious studies such as Niederle & Vesterlund (2007). Some significant
results are found in the subsequent stages. In Stage 4, after choice of
task, women perform slightly significantly better than men in the word
task (p=0.054)% and men significantly better than women in the math
task (p=0.046). In Stage 5, when subjects choose the task and the pay-
ment scheme, we do not find significant gender differences of perfor-
mance in the math task on the one hand (p=0.337). On the other hand,
women perform significantly better than men in the word task (p=0.003).
A possible explanation for the gender differences in Stage 4 and 5 is that
women increase their motivation after choosing their preferred task while
men do not.

Furthermore, subjects solved significantly more word problems than
math problems overall. On average the performance in the word task is
significantly higher than in the math Task in the piece rate stage
(p=0.002). This result is confirmed in the tournament stage (p<0.001), in
the forced tournament (p<0.001), and in the choice of the payment
scheme stage (p<0.001). Despite these differences, many subjects
choose the math task.

3 Henceforth, p-values refer to Mann-Whitney U test when analyzing numerical data
and Chi-Square ( x?) test when using categorical data.
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Figure 1: Average performance in each stage, by gender. Bars represent
the average number of correct answers in each task and in each stage.
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Furthermore, neither women nor men improve their performance when
comparing Stages 1 and 2 in the math task (p=0.103) or between Stag-
es 2 and 4 (p=0.154), or between Stages 4 and 5 (p=0.122). The same
pattern can be shown for the learning effect in the word task (p=0.396;
0.365; and 0.161 respectively). Overall, it can be concluded that there is
no substantial gender gap, neither in the performance in the tasks nor in
any improved performance effects over the rounds.

An interesting question refers to the implementation of feedback and
the changes of upcoming performance. We do not find significant differ-
ences between men and women in performance levels in the math and
the word task across the different treatments (p=0.15 and p=0.60 in sec-
ond treatment; p=0.27 and p=0.08 in third treatment for math and word
performance in the chosen task stage, respectively). Thus, men and
women react in an equal manner to relative feedback in terms of perfor-
mance. The choice of task allows us to differentiate between subjects
that got their preferred task and those that were assigned their non-
preferred task. Analyzing the performance of these two groups gives the
opportunity to test whether subjects might get motivated or demotivated
irrespectively after (not) getting assigned to the preferred task. In the first
performance stage after the choice of task (Stage 4) we can observe
significant differences between subjects that got their preferred task and
those that did not (p=0.04 for the math task; p=0.001 for the word task).
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This performance difference likely arises from the fact that subjects that
did not get their preferred task had to perform in their weaker task. The
improvement in the performance after the choice of task does not signifi-
cantly differ between the subjects that were assigned to the preferred
task and the subjects that were assigned to their non-preferred task in
Stage 4 (p=0.629 for math and p=0.977 for word). Consequently, there
is no evidence for effects like demotivation or disappointment. Subjects
that stated indifference (N=35) are omitted from the analysis. It is nota-
ble that most of the subjects got their preferred task (N=280) and thus
the result above relies on a small sample (N=45).

4.2 Choice of Task

Figure 2 displays the stated priorities of men and women for each task.
Men prefer the math task significantly more than women (p=0.058), and
women have significantly higher preferences for the word task than men
(p=0.024). There are some significant differences between treatments
for men. Men choose the word task significantly more in treatment 2
than in treatment 1 (45 percent vs. 28 percent; p=0.058). They choose
slightly significantly less the word task in treatment 3 than in treatment 2
(30 percent vs. 45 percent, p=0.090). Furthermore, they choose signifi-
cantly more often the math task in treatment 3 than in treatment 2 (67
percent vs. 45 percent, p=0.017). Therefore, the type of feedback re-
ceived in each treatment seems to have an effect on men. When they
just receive feedback on ranking (treatment 2) they seem to prefer more
the word task, however, when they receive information on ranking and
gender (treatment 3) they have clear preferences for the math task. No
significant differences are found for women across treatments.
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Figure 2: Distribution of preferences for the math and the word task,
by gender. Bars represent the percentage of subjects who had the
corresponding preferences for each task.
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4.3 Entry Rate

Figure 3 shows the tournament entry rate across treatments, in other
words the percentage of people who chose to compete as a payment
scheme in Stage 5. In treatment 1, 56.57 percent of men and 25 percent
of women choose to enter the tournament. This gender difference is
highly significant (p<0.001). This gap is consistent with the existing liter-
ature (Niederle & Vesterlund, 2007). In treatment 2, the share of men
entering into competition decreases only slightly to 53.33 percent but the
share of women entering competition increases to 36.67 percent. The
gender gap becomes lower and the difference between men and women
is only significant at the 10 percent level (p=0.067). In treatment 3, the
share of men entering competition shrinks substantially to 38.33 percent
while the share of women entering competition remains constant when
compared to treatment 2 at 36.67 percent. In treatment 3, there is no
significant difference, and the gender gap is almost non-existent
(p=0.851).
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Figure 3: Tournament entry rate, by gender. Bars represent the
percentage of subjects choosing tournament as payment scheme in
Stage 5.
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Our results confirm findings from earlier experiments demonstrating that
feedback can help to reduce the gender gap (Ertac & Szentes, 2011).
Contrary to the results from Wozniak et al. (2014), our results indicate
that not only do men react to the implemented feedback, but women
change their behavior as well. As a robustness check, we do not find
significant difference in the entry rate between subjects who were allo-
cated in their preferred task and those who did not (p=0.644). In the next
sections, we investigate two factors that might change across treatments
and could help explain the smaller of the gender gap in treatments 2 and
3, confidence and efficiency.

4.4 Overconfidence

Literature suggests confidence levels as an important factor in the deci-
sion on whether to enter in a tournament (Kamas & Preston, 2012). It is
worth investigating if relative feedback and gender information have an
effect on the confidence levels of men and women. This section analyz-
es measures of (over)confidence. The estimated rankings represent the
beliefs of the participants on the relative performance in the group.
Based on Kamas and Preston (2012) we define as overconfident a sub-
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ject that expected to win the tournament. In other words, those subjects
who ranked themselves as first or second in the belief question in the
forced tournament, Stage 4.

Figure 4: Overconfidence level across treatments, by gender.
Bars represent the share of subjects who guessed they will win,
i.e. they are ranked in the first or second position.

X

80

Overconfidence

B Men EWomen

60 51/67

43/33
40{00
35/00
31

| f7 J

40

.
——|

20

TREATMENT 1 TREATMENT 2 TREATMENT 3

Figure 4 shows the percentage of overconfident men and women across
treatments. Overall men are significantly more overconfident than wom-
en (71.66 percent vs. 53.33 percent, p=0.005). Men are more overconfi-
dent than women in treatment 1, although the difference is not significant
(p=0.195). In treatment 2 the differences are significant (p=0.041) and
become again insignificant in treatment 3 (p=0.853). Thus, relative feed-
back with gender information affects both men and women, in their
guessed ranks and (over)confidence levels. The aforementioned results
suggest that the shrinkage of the gender gap in treatment 3 might be
driven by both a decrease of overconfidence among men and an in-
crease of overconfidence among women.

4.5 Efficiency

We classify as efficient those decisions in which subjects maximize their
earnings by choosing the adequate payment scheme based on their
ability. Therefore, a decision is efficient when a subject chose the tour-
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nament and won the tournament or the subject chose piece rate and
would not win the tournament. Overall, 74.44 percent of the men and
68.89 percent of the women have made their decision efficient
(p=0.351). We do not find significant differences between men and
women over treatments (treatment 1: p=0.460, treatment 2: p=0.999,
and treatment 3: p=0.601).

Figure 5 shows an increase in the share of efficient decisions across
treatments for both men and women. 57.50 percent of subjects make
efficient decisions in treatment 1, 71.67 percent in treatment 2, and
85.83 percent in treatment 3. All the three between treatment differences
are significant (p<0.04, for all three comparisons). The aforementioned
results show that subjects take more efficient decisions when they are
aware of their rank and even more when they are aware of their rank
and the gender. This result might explain the reduction of the gender
gap in treatment 2 and 3. A possible explanation is that in treatment 1
men over-compete and women under-compete but due to the relative
ranking men and women are adjusting their abilities to their decision on
whether to compete.

Figure 5: Efficient decisions across treatments, by gender. Bars
represent the percentage of subjects who took an “efficient” decision in
the choice of payment scheme — Stage 5.
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4.6 Risk

Previous literature suggests differences in risk attitudes between men
and women to account for large parts of the observed gender gap in the
entry rate (Niederle & Vesterlund, 2007). Using the bomb risk elicitation
task (Crosetto & Filippin, 2013) we find that in general men and women
do not differ significantly in their risk attitudes. Regarding the men 56%
are risk-averse, 16% risk-neutral and 28% risk-seeking. The women
reveal shares of 61%, 19% and 19%, respectively. There is only a slight-
ly significant difference in risk-seeking preferences between men and
women (p=0.048) and no difference in risk-averse preferences between
men and women (p=0.336). This result is consistent for all treatments
and is therefore not affected by the implementation of relative feedback
on forgone performances. However, we can confirm earlier evidence
that risk-loving subjects are more willing to enter into competition
(p=0.004) and risk-averse subjects are less likely to enter (p=0.006).
Furthermore, the results demonstrate that risk-loving men enter more
into competition more than risk-loving women (p=0.070) and risk-averse
women enter significantly less often in competition than risk-averse men
(p=0.014).
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5. Econometric Analysis: Determinants
of the willingness to compete

5.1 Individual preferences

In this section, we analyze if subject’s individual preferences such as
overconfidence, risk attitudes, and social preferences are potential de-
terminants of their tournament entry decision. Therefore, our dependent
variable is a dummy variable, which takes value 1 if the subject decided
to enter in tournament in Stage 5, and 0 otherwise. All specifications
shown in Table 1 estimates Probit models with the dependent variable
Enter Tournament. Our control variables are Female (1 if women, 0 oth-
erwise). We include dummy variables for treatment 2 and treatment 3,
leaving treatment 1 as benchmark. Guess Win Tournament and Guess
Win Forced Tournament represent dummy variables for overconfidence
(as defined in section 4.4) in Stage 2 (Tournament) and Stage 4 (Forced
Tournament), respectively. Risk Averse takes value 1 if the person is
risk averse, 0 otherwise. Finally, we control for all the dummy variables
measuring social preferences type for both the in-group, i.e. a person
from same gender, and the out-group, i.e. a person from the other gen-
der. The social preferences types included are Selfish, Inequity Averse,
Altruistic and Spiteful, leaving Inequity Loving as benchmark
(Kerschbamer, 2015).

In column (1) we include only the treatment variables, in column (2)
we include overconfidence measures. Risk attitudes are added in col-
umn (3), Social Preferences in column (4), and column (5) is our full
specification in which we include all of the aforementioned variables.
Column (1) shows a large and highly significant gender gap in the will-
ingness to compete; women are on average 43.3 percent less likely to
enter in tournament than men are. Interestingly, in column (2) Female
becomes almost insignificant and the coefficient decreases, meaning
that the gender is roughly robust when controlling overconfidence.
Women are 29.5 percent less likely to enter in competition than men,
although this is only significant at a confidence level of 10 percent. Addi-
tionally, subject’s expectation to have won in Stage 2 (Guess Win Tour-
nament) and Stage 4 (Guess Win Forced Tournament) yields a higher
likelihood of entering competition as expected.

In specification (3), we control for risk aversion and the gender gap
remains to the same level than in (1) and remains highly significant. This
means that the gender gap is robust to including risk. The variable Risk
Averse is negative and highly significant, thus risk averse people are
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less willing to compete. In column (4), we control for the different social
preference types, using Inequity Loving as benchmark. Again, we find
that women are 42.6 percent less willing to compete than men and this
result is highly significant. In our full specification in column (5), we in-
clude all controls finding that the gender gap is no longer significant.
Therefore, the gender gap in our environment is not robust to including
overconfidence, risk preferences, and social preferences. Only providing
task choice does not appear to reduce the gender gap, however the
combination of task choice and feedback (in treatments 2 and 3) does
appear to reduce the gender gap.

The results from these regressions suggest that one of the main rea-
sons behind the gender gap is confidence. Based in our results from
section 4.4 we can conclude that a way to tackle the gender gap is
through affecting the levels of confidence of both genders. Our treatment
manipulation seems to be an effective mechanism in order to adjust in-
dividual’s confidence level that more actually reflect their abilities.

Table 1: Econometric analysis of individual preferences

1) (2) 3) 4) (5)
Enter Enter Enter Enter Enter
Tourna-  Tourna- Tourna- Tourna-  Tourna-
ment ment ment ment ment
Female -0.4337  -0.295  -0.4217 0426 = -0.250
(0.158) (0.162) (0.153) (0.165) (0.167)
Treatment 2 0.111 0.184 0.092 0.078 0.164
(0.117) (0.146) (0.126) (0.128) (0.162)
Treatment 3 -0.082 -0.083 -0.077 -0.114 -0.089
(0.130) (0.156) (0.140) (0.131) (0.165)
Guess Win
Tournament 0.718 0.732
(0.177) (0.191)
Guess Win
Forced Tourna- 0.992™ 1.018™
ment
(0.143) (0.150)
Risk Averse -0.353" -0.347"
(0.118) (0.119)
Selfish in-group -0.254 0.0658

(0.235)  (0.280)
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Selfish out-group -0.052  -0.490
(0.237)  (0.291)
!neqwty Averse 0.784 0.371
in-group
(0551)  (0.643)

Inequity Averse

*

-1.1477  -0.874

out-group

(0.463) (0.538)
Altruistic in- 0.324 0.028
group

(0.343) (0.334)
Altruistic out-
group

-0.629" -0.433

(0.353) (0.387)
Spiteful in-group 0.144 0.239

(0.447) (0.464)
Spiteful out-
group

-0.611 -1.048"

(0.574)  (0.583)
N 360 360 360 360 360

Marginal effects; Standard errors in parentheses (d) for discrete change
of dummy variable from 0 to 1. * p < 0.10, ** p < 0.05, *** p < 0.01

5.2 Sociodemographic Background

In this section, we analyze the effect of subjects’ sociodemographic
background on the willingness to enter into tournament. In addition to
individual preference, vast variability heterogeneity in family back-
grounds may have a large impact on preferences for competition. As
most experimental studies do not include this information, we gather
sociodemographic and data from a post-experiment questionnaire. In the
regression analysis, the dependent variable is a dummy variable, which
takes value 1 if the subject decided to enter in tournament in Stage 5,
and 0 otherwise. All specifications shown in Table 2 estimate Probit
models with the dependent variable Enter Tournament. Our control vari-
ables are extracted from the questionnaire at the end of the experiment.
For presentation purposes, we classify the variables in seven blocks
from which there is always a benchmark variable as reference and the
rest remain the dummy variables. In Block I, we control the household
conditions, and we use Both parents live together as benchmark, with
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additional categories of living with only their mother (or father), and oth-
er. In Block I, we control the parent’s working conditions and we use
Only father works full time as benchmark, with additional categories of
only the mother works full time, both parents work fulltime, part-time fa-
ther and fulltime mother, and other. In Block Ill, we display Mothers’ ed-
ucation with School as benchmark, with additional categories of Appren-
ticeship, completed High School (academic track), Bachelor degree,
Master’s degree, and Ph.D. Similarly, in Block IV we control Father’s
education with School as benchmark with additional categories being the
same as in Block Ill. In Block V and VI we control for the type of job of
the mother and father, respectively, using Public Sector as benchmark.
Additional job categories in Block V and VI are self-employed, academic,
and service. In Block VII, we control for subjects’ political orientation by
using Left Wing as benchmark, with additional categories of Right Wing,
Moderate, and Somewhat Right or Left Wing. In the specification (1) we
perform our regression for the whole sample, in column (2) we include
only men and in column (3) we include only women.

We find a positive and significant effect in Block Il suggesting that
Parents’ working status matters. In column (3) we observe that in a
household where both parents work full time, women are 59.4 percent
more likely to compete than in a household where only the father works
full time. In Block Ill, the variable Ph.D. has a significant and negative
effect for men (column 2) and positive for women (column 3). It seems
that mother’s education has a negative impact on men and positive im-
pact on women. Men whose mother has a Ph.D. are 125.2 percent less
willing to compete than men whose mother has only a school level of
education. Contrary, women whose mother has a PhD are 132.6 percent
more willing to compete than women whose mother has only school lev-
el of education.

Our results suggest that the sociodemographic background has a cer-
tain impact on women’s willingness to compete. Those women who have
as reference a model in which both parents are working are more willing
to compete. Furthermore, mothers’ education has also a positive impact
on women, suggesting that women whose mother has a high level of
education are more willing to compete as well. We find no effect that
individual political attitudes have on preferences for competition.
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Table 2: Econometric analysis of sociodemographic background

1) 2) 3)

All Men Women
Enter Tour- Enter Tour- Enter Tour-
nament nament nament
Block I-Household condi-
tions
Benchmark: Both parents
live together
Only mother -0.139 0.130 -0.184
(0.205) (0.342) (0.300)
Only father -0.450 -0.219 -0.679
(0.433) (0.652) (0.739)
Other -0.119 0.0130 -0.197
(0.188) (0.272) (0.318)
Block II-Parents’ working
status
Benchmark: Only father
works full time
Fulltime mother -0.0482 -0.620 0.217
(0.390) (0.641) (0.572)
Full time both parents 0.236 -0.235 0.594"
(0.164) (0.249) (0.257)
Part time father full time -0.501 0 0
mother
(0.716) () )
Other 0.380 0.0967 0.521
(0.238) (0.373) (0.380)
Block llI-Mother’s educa-
tion
Benchmark: School
Apprenticeship -0.252 -0.223 -0.0501
(0.245) (0.378) (0.377)
High school (academic -0.307 -0.328 -0.0123
track)
(0.281) (0.417) (0.466)
Bachelor -0.0701 -0.488 -0.160
(0.391) (0.578) (0.698)
Master -0.373 -0.135 -0.258

(0.297) (0.487) (0.460)
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Ph.D. -0.250 -1.252" 1.326°
(0.390) (0.566) (0.759)

Other -0.0802 0.256 0.0475
(0.481) (0.941) (0.676)

Block IV-Father's Educa-

tion

Benchmark: School

Apprenticeship -0.0937 -0.664 0.178
(0.275) (0.454) (0.417)

High school (academic 0.0897 -0.490 0.343

track)
(0.316) (0.517) (0.474)

Bachelor -0.142 -0.392 -0.251
(0.427) (0.595) (0.824)

Master 0.00230 -0.651 0.251
(0.312) (0.504) (0.471)

Ph.D. 0.311 0.223 0.723
(0.362) (0.576) (0.553)

Other -0.468 -0.517 -0.418
(0.410) (0.610) (0.639)

Block V-Type of job mother

Benchmark: Public Sector

Self employed 0.0548 0.310 -0.0402
(0.210) (0.316) (0.332)

Academic 0.297 0.694 0.163
(0.312) (0.488) (0.523)

Services -0.124 -0.255 -0.117
(0.204) (0.330) (0.296)

Other 0.170 0.0795 0.123
(0.212) (0.325) (0.320)

Block VI-Type of job father

Benchmark: Public Sector

Self employed -0.197 -0.618" 0.0300
(0.203) (0.314) (0.317)

Academic -0.317 -0.478 -0.647
(0.259) (0.378) (0.461)

Service -0.181 -0.362 -0.104
(0.207) (0.321) (0.315)

Others -0.738™ -1.099™ -0.646

(0.286) (0.416) (0.454)
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Block VII-Political orienta-

tion
Benchmark: Left Wing

Right Wing -0.303 0 0.390
(0.980) ) (1.093)
Rather Right Wing -0.215 -0.261 0.208
(0.321) (0.446) (0.565)
Middle -0.124 -0.131 -0.160
(0.223) (0.329) (0.363)
Rather Left Wing 0.00195 0.0813 0.157
(0.218) (0.345) (0.340)
N 359 179 176
*p<0.10, * p < 0.05, ** p < 0.01
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6. Conclusion and discussion

In this study, we used a laboratory experiment to examine preferences
for competition when individuals have ability to choose their preferred
task. Additionally, we have several treatments that alter the relative in-
formation individuals receive about their performance. We found that
consistent with our expectations, men generally preferred the stereotypi-
cally male task (math) and women preferred the stereotypically female
task (word); however, there were many men (women) choosing the word
task (math task). Consistent with these choices, men performed some-
what better in the math task and women in the word task. For women,
the significant difference in performance over men in the word task only
came after they received their preferred (word) task. We conclude that
women may have a stronger reaction to this information and increase
their motivation relative to men. However, additional studies will need to
evaluate this claim more carefully. Relative performance feedback in
treatment 2 closes the gender gap by 47 percent when compared to
treatment 1 (a gender gap of 31.67 percent vs. 16.67 percent). When the
feedback includes relative performance and additional gender infor-
mation, we find that there is no longer a gender gap. With this respect
we argue that even though workers can endogenously choose work task
and industries, the gender gap is still large and persistence in our base-
line environment. Feedback on one’s relative performance is a sufficient
mechanism to reduce the gender gap but only when this information
includes the performance and of the other participants.

With regards to the competitive entry choice, the choice of task does
nothing to change the gender gap compared to previous studies. We
find greater than a 2:1 ratio of men to women entering the tournament in
treatment 1, which is consistent with the bulk of the literature; we believe
this is an important result because of the difference in the experimental
environment. To our knowledge, this is the first study to evaluate prefer-
ences for competition when individuals can make a choice on their pre-
ferred task, and then make a tournament entry decision after they have
been sorted into one of two tasks.

Feedback was also useful to induce individuals to state more accu-
rate beliefs about their performance ability. Without any relative perfor-
mance, feedback men were much more overconfident than women. In-
terestingly, when individuals received relative performance feedback but
did not know the gender of the other competitors’ men were still signifi-
cantly more overconfident than women. Only with additional gender in-
formation was there no significant difference in the proportion of over-
confident between men and women. Providing feedback on relative per-
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formance and gender also increased the percentage of men and women
who undertook efficient decisions, that is entering competition when they
should or not entering competition when they should not. We find that
some sociodemographic variables are significant predictors of the likeli-
hood of men and women entering competition. When both parents work
full-time, women are much more likely to enter competition. We find
some effect of parental education on the likelihood of entering competi-
tion, but only when one of the parents has a Ph.D. Political attitude has
no effect on the likelihood of entering competition.

We believe that these results contribute to the literature in several as-
pects. First, having individuals choose in which task they would like to
compete more actually reflects the labor market. The fact that we still
find such a large gender gap in competition in our baseline treatment
shows if workers can endogenously choose their task (or type of job) in
the labor market, this alone cannot alleviate the gender gap. Second, as
being able to choose your preferred task more accurately reflects the
labor market, we evaluate two information feedback conditions after in-
dividuals have made their task preference selection. This is different
form earlier studies on information feedback and competitive prefer-
ences as we implement this feedback in an environment where individu-
als can select their preferred task. Our results indicate that firms that
want to have more women apply for promotions internally, providing per-
formance feedback only increases the likelihood of women entering
competition when this information is couples with additional gender in-
formation on other competitors. This is true even when individuals can
indicate their preferred task. Finally, when relative performance and
gender is provided, workers undertake more efficient decisions — which
is beneficial to both workers and firms. Such policies may be useful for
firms or policy makers especially when affirmative action programs are
difficult to implement or already in place.
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This paper investigates the role of feedback in inducing men and women to enter
competition. Literature suggests that the underrepresentation of women in man-
agement roles and the ensuing gender pay gap might be attributed to differences in
preferences for competition, confidence, or risk aversion. A laboratory experiment by
the authors found that providing feedback on rank and giving participants the option
to compete in their preferred task encourages more women to enter competition.
Furthermore, feedback affects reported beliefs and improves efficiency. This study
thus provides evidence that manipulating the type of feedback given might be an
effective way of closing the gender gap.
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