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Abstract

Competitive institutions shape outcomes not only through who wins, but
through who chooses to enter. We study whether competition entry depends on
the institutional source of competitive advantage. In a real-effort experiment
with 654 subjects, we separately vary task difficulty, competitive position, and
the source of that position: an easy task is either transparently assigned by
chance (legitimate advantage) or obtained through an unverifiable private re-
port (ambiguous advantage). Entry is institutionally contingent. The gender
gap in entry is pronounced under competitive advantage but small under com-
petitive disadvantage. Entry is higher under legitimate than under ambiguous
advantage, especially among men, and partial-identification bounds indicate
that this contrast is not driven by self-selection into reported advantage. Ab-
solute task difficulty alone explains little, and reported easy status strongly
predicts entry but is unrelated to baseline ability. Institutional design thus
shapes selection into competition by changing not only who is advantaged,
but how advantage is created.

Keywords: competition, private reporting, competitive advantage, gender dif-
ference.

*Corresponding author. Economics Department, Business School, University of Exeter, Exeter,
UK EX4 4PU. Email: j.chen2@exeter.ac.uk

fInterdisciplinary Center for Economic Science (ICES) and Department of Economics, George
Mason University, Fairfax, VA 22030. Email: dhouser@gmu.edu


https://jingnanchen.com/papers/institutional-sources-competition.pdf
mailto:j.chen2@exeter.ac.uk
mailto:dhouser@gmu.edu

JEL codes: C91, D91, J16, M52.



1 Introduction

Competition is a central allocation mechanism in many economic settings. Jobs,
promotions, grants, bonuses, school placements, procurement contracts, and en-
trepreneurial opportunities are often allocated through competitive processes. Yet
competitors rarely enter these processes on a perfectly level playing field. Some
participants may benefit from stronger prior training, better information, referral
networks, favorable assignments, or institutional access. Others may gain advantage
through less transparent channels, such as inflated credentials, privately reported
performance, or behavior that is difficult for outsiders to verify. These examples
motivate a common institutional problem: the same observed advantage may have
different sources and different meanings. It may reflect legitimate assignment, accu-
mulated opportunity, privileged access, or ambiguous self-reporting. If competition
allocates rewards, then institutional features that affect who enters competition may
also affect the composition of competitors and the allocation of opportunities.

A large literature in economics documents gender differences in willingness to
enter competition. In the canonical tournament-entry paradigm, women are often
less likely than men to choose tournament-based compensation, even conditional on
performance (Gneezy et al., 2003; Niederle and Vesterlund, 2007). Subsequent work
shows that beliefs about relative performance, confidence, risk preferences, feed-
back concerns, and preferences for competition all help explain gender differences
in competitive entry (Croson and Gneezy, 2009; Niederle and Vesterlund, 2011; van
Veldhuizen, 2022). This literature has substantially advanced our understanding
of individual-level determinants of competition entry. We build on it by shifting
attention to the institutional environment in which the competition-entry decision
is made. In particular, we study whether competition entry depends on the in-
stitutional source of competitive advantage and disadvantage. This shift matters
for policy interpretation. If gender differences in competition entry depend on the
institutional environment, then the relevant question is not only how to change indi-
vidual willingness to compete, but also how competitive systems create, reveal, and

legitimize advantage.



Our experiment separates three concepts that are often conflated. The first is
absolute task difficulty: whether the subject faces an easy or hard task. The sec-
ond is competitive position: whether that task creates an advantage or disadvantage
relative to the matched partner. The third is the institutional source of that posi-
tion: whether it arises through transparent random assignment or through private
reporting. The novelty of the design is that it holds fixed the compensation choice
while separately varying whether a subject has an easy or hard task, whether that
task creates an advantaged or disadvantaged competitive position, and whether the
position is transparently assigned or privately reported. This separation is useful be-
cause these concepts have different implications for tournament entry. An easier task
raises expected output under both piece-rate and tournament payment, whereas com-
petitive advantage changes expected relative performance. Similarly, a competitive
advantage assigned by chance may not be behaviorally equivalent to an advantage
that arises through an ambiguous private-reporting channel.

This design also provides a reason to study the question experimentally. In
observational data, unequal competitive positions are common, but their sources are
often difficult to distinguish. A worker may appear better positioned for promotion
because of ability, assignment, access to information, favoritism, or misreporting. A
firm may appear advantaged in procurement because of productivity, institutional
access, or privately held information. Our experiment holds fixed the payoff rule,
matching protocol, and entry decision while varying whether competitive advantage
is transparent or privately reported. We therefore study how entry varies not only
with being advantaged or disadvantaged, but also with the institutional source of
that position.

Subjects complete real-effort tasks and choose whether to be paid by a piece rate
or a tournament. In the benchmark conditions, all subjects face either the easy task
or the hard task. In the Random condition, the task is assigned by transparent
chance. A subject assigned the easy task in this condition has a legitimate competi-
tive advantage, while a subject assigned the hard task has a legitimate competitive
disadvantage. In the Die Roll condition, the task is privately reported. A subject

reporting the easy task in this condition has an ambiguous competitive advantage,



while a subject reporting the hard task has an ambiguous competitive disadvantage.
We use the term ambiguous because the private-reporting institution makes the
source of the reported task difficult to verify. We do not claim to identify individual
cheating. Instead, we compare entry when the same apparent competitive advan-
tage arises through private reporting with entry when it is transparently assigned,
accounting explicitly for the fact that a privately reported advantage is self-selected.

We find four main results. First, the gender gap in competition entry is insti-
tutionally contingent: it is largest under legitimate advantage, remains statistically
significant under ambiguous advantage, and is small or statistically insignificant un-
der competitive disadvantage. Second, the source of competitive advantage matters.
Entry is higher under legitimate advantage than under ambiguous advantage, and the
difference is concentrated among men. Because the ambiguous-advantage group is
defined by the subject’s own report, these cell-level contrasts are descriptive; partial-
identification bounds developed in Section 6.3 indicate that the contrast is unlikely
to be fully explained by the selected composition of the reported-easy group.

Third, absolute task difficulty alone does not explain entry. Entry varies more
strongly with whether the environment creates competitive advantage or disadvan-
tage, and it is substantially lower in disadvantage environments, especially among
men. Fourth, ambiguous advantage is associated with selection into competition:
subjects who report the easy task are substantially more likely to enter, and easy-
task reporting is unrelated to baseline ability but associated with risk tolerance and
stated competitiveness. Additional analyses show that these patterns are not ex-
plained by realized tournament profitability or by the belief measures available in
the experiment, and we report randomization-inference and multiple-testing-adjusted
p-values for the full family of environment and gender contrasts.

The paper contributes to three literatures. First, it contributes to the literature on
gender and competition by showing that gender differences in tournament entry are
institutionally contingent. Our results complement explanations based on confidence,
risk, and preferences for competition by identifying an institutional margin that
shapes entry. In this sense, the paper speaks to policy discussions that look beyond

individual traits or encouragement interventions and instead ask how the design of



competitive institutions affects selection. Second, the paper contributes to work on
fairness, procedural fairness, and uneven playing fields in competition (Trautmann,
2023; Buser et al., 2025). We show that it is not only the presence of an uneven
playing field that matters, but also whether the advantage is transparently assigned
or privately reported. Third, the paper relates to the literature on dishonesty, private
information, and competition (Gneezy, 2005; Fischbacher and Follmi-Heusi, 2013;
Schwieren and Weichselbaumer, 2010; Faravelli et al., 2015; Buser and Sangi, 2025).
Unlike studies that seek to measure dishonesty directly or ask whether competition
induces misconduct, our focus is on how an ambiguous source of advantage affects
the willingness to enter competition.

The remainder of the paper is organized as follows. Section 2 discusses the
related literature. Section 3 describes the experimental design. Section 4 presents
a simple conceptual framework and the hypotheses. Section 5 reports the main
results. Section 6 provides additional evidence on selection into competition, payoff

calibration, and beliefs. Section 7 concludes.

2 Related Literature

This paper contributes to the literature on gender differences in willingness to
compete. A large experimental literature, beginning with Gneezy et al. (2003) and
Niederle and Vesterlund (2007), shows that women are often less likely than men
to enter tournament-based compensation schemes, even when performance is held
fixed. Reviews by Croson and Gneezy (2009) and Niederle and Vesterlund (2011)
summarize evidence that these differences are related to beliefs about relative per-
formance, risk attitudes, feedback concerns, and preferences for competition. More
recent work continues to examine how much of the gender gap reflects risk prefer-
ences, confidence, or a distinct preference for competition (van Veldhuizen, 2022). A
recent meta-analysis further shows that gender differences in tournament entry vary
substantially across experimental settings (Markowsky and Beblo, 2022). Consistent
with this heterogeneity, several studies show that changing the structure or purpose

of competition can reduce gender differences in entry, including competition against
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one’s own past performance, team competition, and prosocial incentives (Apicella
et al., 2017; Healy and Pate, 2011; Cassar and Rigdon, 2021). Our paper builds on
this literature by shifting attention from individual-level explanations to the institu-
tional environment in which the competition-entry decision is made. We show that
the gender gap in competition entry is not a stable feature of the choice problem, but
varies substantially with how competitive advantage and disadvantage are created.

A central mechanism in this literature is expected relative performance. In the
canonical tournament-entry design, individuals choose between a piece rate and a
tournament after observing their own performance but without knowing with cer-
tainty whether they will outperform a comparison subject. Differences in confidence,
beliefs about the ability distribution, and risk attitudes can therefore affect tourna-
ment entry even when objective performance is similar. Our design preserves this
basic structure but introduces variation in whether the subject’s task creates a com-
petitive advantage or disadvantage relative to the partner. This distinction matters
because absolute task difficulty and competitive advantage are conceptually differ-
ent. An easier task raises expected output under both piece rate and tournament
payment, whereas competitive advantage changes expected relative performance. We
therefore contribute by separating the role of absolute task difficulty from the role
of the competitive environment.

The paper is also related to recent work on fairness, procedural fairness, and
uneven playing fields in competition. Trautmann (2023) reviews evidence on pro-
cedural fairness and equality of opportunity, highlighting that individuals care not
only about outcomes but also about the procedures through which opportunities are
allocated. The closest paper to ours is Buser et al. (2025), who study willingness
to compete when competition may be unfair because the playing field is uneven or
opponents differ in strength. They show that many subjects are willing to com-
pete against opponents who are weaker or exogenously disadvantaged, suggesting
that self-interest often outweighs fairness concerns in competition-entry decisions.
Our paper asks a different but complementary question. Rather than varying only
whether the playing field is uneven, we vary the institutional source of the uneven-

ness. In our experiment, a subject may have a competitive advantage because the



task was assigned by transparent chance, or because the task was privately reported
in an environment where self-serving reports are possible. This allows us to distin-
guish legitimate advantage from ambiguous advantage, and legitimate disadvantage
from ambiguous disadvantage.

This distinction connects the paper to the experimental literature on dishonesty
and private information. A key insight from this literature is that many economi-
cally relevant forms of dishonesty are difficult to observe directly at the individual
level. Gneezy (2005) studies deception in sender-receiver games and shows that lying
behavior depends on the consequences of deception. Fischbacher and Follmi-Heusi
(2013) introduces a private die-roll design in which individual misreporting cannot be
detected, but aggregate deviations from the truthful distribution can be used to study
dishonesty. Our design draws on this methodological insight, but uses the private-
reporting channel for a different purpose. We do not claim to identify individual
cheating. Instead, we study whether competition entry changes when competitive
advantage arises through a private and ambiguous reporting channel rather than
through transparent random assignment.

Finally, the paper relates to work on competition, misconduct, and private in-
formation. Laboratory studies show that competitive incentives can affect dishonest
behavior and other forms of strategic misconduct (Schwieren and Weichselbaumer,
2010; Faravelli et al., 2015). Very recent work also examines willingness to partici-
pate in “dirty” competitive environments. Buser and Sangi (2025) study willingness
to engage in dirty competition and willingness to enter competitions in which the
opponent may engage in dirty behavior. Our paper differs by focusing on how the
source of competitive advantage itself - transparent assignment versus private report-
ing - shapes entry. The contribution is therefore at the intersection of gender and
competition, uneven playing fields, and private-information institutions: we show
that the source of competitive advantage and disadvantage is an additional margin

shaping competition entry and gendered selection into competition.



3 Experimental Setup

3.1 Design

To examine how unequal competitive environments influence individuals’ will-
ingness to compete, we conducted a controlled laboratory experiment designed to
mirror the incentives that people face when deciding whether to enter a tournament
when competitors may hold different positions. Specifically, we consider a setting in
which some individuals may face a competitive advantage or disadvantage, and in
which the source of that position is either transparent or privately reported.

The experiment featured four treatments: Die Roll, Random, Fixed Easy, and
Fized Hard. The Die Roll and Random treatments simulated environments with
unequal competitive positions. In Die Roll, participants privately reported the task
assignment implied by their die roll, creating scope for an ambiguous source of com-
petitive advantage. In contrast, Random assigned task difficulty by chance, creating
unequal conditions through a transparent random mechanism. To control for po-
tential task-specific effects on the decision to compete, we introduced two baseline
treatments, Firzed Fasy and Fized Hard, in which all participants faced identical
tasks. These treatments represent level playing fields and serve as benchmarks for
comparison. Both were variants of the tournament task used by Niederle and Vester-
lund (2007).

Each treatment comprised three parts, followed by a post-experimental question-
naire. The first two parts were identical across all treatments; only Part Three varied

by condition.

Part One

In Part One, participants were given 30 seconds to solve as many single-digit addition
problems as possible (see Figure 1a). Compensation followed a piece-rate scheme of

20 pence per correct answer.

Part Two

In Part Two, participants completed another 30 - second round, this time solving



arithmetic problems involving both addition and subtraction (see Figure 1b). Al-
though the modification from Part One appears modest, the increase in difficulty
was substantial. On average, participants solved only about half as many prob-
lems correctly compared with Part One. Thus, Part Two provided a markedly more

challenging task than Part One.
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(a) Part One task example (b) Part Two task example

Figure 1: Examples of tasks used in Part One and Part Two

We included Parts One and Two in all treatments for two main reasons. First,
these tasks allowed us to measure participants’ baseline ability, which served as an
important control in the subsequent data analysis. Second, by experiencing both
tasks, participants developed a clearer understanding of the substantial difference in
difficulty between them. This exposure ensured that their choices in Part Three were

made with an informed understanding of the relative challenge involved.

Part Three

In Part Three, participants were randomly paired and asked to decide whether they
preferred compensation by piece rate or by tournament. Under the piece-rate scheme,
participants earned 20 pence per correct answer. Under the tournament scheme, pay-
offs depended on relative performance: 60 pence per correct answer if the participant
outperformed their partner, 30 pence if they tied, and zero if they scored fewer correct
answers. Importantly, tournament outcomes depended solely on the total number
of correct answers, irrespective of which task each partner completed. As in the
previous two parts, participants had 30 seconds to complete the task.

To minimise the influence of pro-social concerns toward their partner, we informed
participants that their compensation decisions affected only their own payoffs. For
example, a participant could choose to enter the tournament even if their partner

selected the piece rate. In this case, their earnings would still depend exclusively on



whether they solved more problems than their partner, while the partner would be
paid according to the piece-rate scheme.

The type of task assigned to each pair in Part Three varied across treatments:

e Die Roll: Each participant received a fair six-sided die and was instructed
to roll it twice but report only the outcome of the first roll (Fischbacher and
Follmi-Heusi, 2013). The reported roll determined the task type: outcomes
of 1-3 corresponded to the easier Type A task (single-digit addition, as in
Part One), while outcomes of 4-6 corresponded to the more difficult Type B
task (addition and subtraction, as in Part Two). Reporting was private and
unverifiable, thereby creating scope for self-serving reports. On the same page
where participants reported their die roll and learned their assigned task, they

also chose their preferred compensation scheme (see Figure 2).

e Random: Instead of self-reporting, the computer randomly assigned partic-
ipants to either the Type A or Type B task. The assignment probabilities
replicated the distribution observed in a pilot of the Die Roll treatment.! Par-
ticipants were informed of their own realized task assignment before choosing
between piece-rate and tournament (see Figure 3), but the assignment proba-

bilities themselves were not communicated to participants.

e Fixed Easy: All participants were informed that everyone would work on
the Type A task (single-digit addition, as in Part One) before choosing their

compensation scheme.

e Fixed Hard: All participants were informed that everyone would work on
the Type B task (addition and subtraction, as in Part Two) before deciding

between piece-rate and tournament.

At the end of Part three, the subjects were asked to make some incentivized

guesses and answer a post-experimental questionnaire. At the end of the experi-

LA pilot was conducted for the Die Roll treatment to estimate the proportion of participants
reporting Type A. This estimated reporting frequency was then used to set the task-assignment
probability in the Random treatment.



Please indicate your die roll outcome and choose a compensation option, then press OK.

Sample Type A problems: Sample Type B problems:
1+4=2 G+d-4=7
3+7=7 g+1-3=7
4+8="7 9+8-5=17

ourdie rollis: T~ 1 Your die rollis: T 4
2 s
3 6

You choose to he compensated with: [~ Option 1: 20p per correct answer.

[ Option 2: 60p per correct answer ifhigher score, or 0.

Figure 2: Die Roll Treatment - Decision Page

ment, one of the three incentivized parts was randomly selected for payment. This
procedure ensured that each decision could affect earnings while avoiding wealth ef-
fects across parts. All subjects reported their beliefs about average performance on
the easy task and the hard task. In addition, we elicited beliefs about the matched
partner in a way that reflected the information structure of the relevant environment.
In the Fixed Easy, Fixed Hard, and Die Roll conditions, subjects guessed whether
their matched partner chose the competitive payment scheme. In the Random con-
dition, where the partner’s task assignment was uncertain, subjects instead reported
conditional beliefs about whether the partner would choose competition if assigned
the easy task and if assigned the hard task. In the Die Roll condition, subjects also
guessed whether the matched partner reported the easy or hard task; no correspond-
ing partner-task guess was elicited in the Random condition. We emphasize one
further design feature that matters for interpretation: in no condition were subjects

informed of the distribution of task types among other participants. Neither the
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The cormputer has randomly selected Type A problems for you to wark on.

Please choose a compensation option, then press OK.

Sample Type A problems: Sample Type B problems:
1+4=7 E+4-4=7
I+7=7 g+1-3=9

4+8=7 9+8-5=9

The computer has [ Type A problems The computer has not [~ Type B problems
selected: selected:

*You choose to be compensated with: [~ Oplion 1: 20p per correct answer.

™ Option 2: 60p per correct answer if higher score, or 0

Figure 3: Random Treatment - Decision Page

assignment probabilities in the Random condition nor the distribution of reported
tasks in the Die Roll condition was communicated, so beliefs about the matched
partner’s task were formed endogenously within each institution. The timeline of
the experiment is summarized in Figure 4.

The design separates task difficulty from the source of competitive advantage and
disadvantage. Subjects may work on either an easy or a hard task. We use the term
competitive advantage to describe having the easy task in environments where task
type may differ across competitors, because the easy task improves expected per-
formance in the competitive payment scheme, especially when the matched partner
may face or report the hard task. Conversely, we use the term competitive disad-
vantage to describe having the hard task in those environments, because the hard
task worsens expected competitive performance, especially when the matched part-
ner may face or report the easy task. The Fixed Easy condition therefore serves as
an easy-task benchmark rather than an advantage condition, since all subjects in
that condition face the easy task. Similarly, the Fixed Hard condition serves as a

hard-task benchmark. In the Random condition, task type is assigned by chance. We
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refer to subjects assigned to the easy task as having a legitimate advantage and sub-
jects assigned to the hard task as having a legitimate disadvantage. In the Die Roll
condition, task type is determined by the subject’s private die-roll report. We refer
to subjects reporting the easy task as having an ambiguous advantage and subjects
reporting the hard task as having an ambiguous disadvantage, since the report may
reflect either the true die-roll outcome or self-serving misreporting. This terminology
allows us to compare not only easy and hard tasks, but also whether the source of

competitive advantage or disadvantage affects entry into competition.

Part One
Easy Task — Piece rate

|

Part Two
Hard Task — Piece rate

|

Part Three
| i 1 1
Die Roll Treatment “EG‘F""“T“’:t'“T“t
+  Subjects randomly Sul jects randomly Fnuar..l Easy Treatment Fixed Hard Treatment
ired paired. Subjects randomly .
paired. of tack ired *  Subjects randomly
*  Two types of task T"'t_' types of tas paired. paired
ilabl available. All subjects worked an y
S ; Task type randoml easy task. * Al sibjects woried on
*  Subjects determined determined ' . Su::rects informed of piarc Tk
the task type by the Subjacts i 'fa dof the'J tack Subjects informed of
reporting the dice roll. I:l e 5;” e Ir task type. their task type.
= Subjects informed of their task type.
their task type. | L
1 I !
| Competition or Piece rate |

[ Post Experimental Survey |

Figure 4: Timeline of the Experimental Treatments

3.2 Procedures

The experiment was conducted in the Finance and Economics Experimental
Laboratory at Exeter (FEELE). Participants were recruited from the lab’s subject
database using Orsee (Greiner, 2004). A total of 654 individuals participated in
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one of the 26 sessions. The sessions were conducted between December 2017 and
March 2018. In any given session, subjects were seated at individual stations with
dividers. The instructions were read out loud by the experimenter to ensure common
knowledge of the study. The number of participants in a session ranged from 14 to
30. Each session lasted about 45 minutes and the average earnings were around £10
(including £3 for showing up).

The experiment was programmed using Z-Tree software (Fischbacher, 2007) and
comprised three incentivised parts and a survey that collected demographic informa-
tion. All participants received general instructions informing them that one part of
the experiment would be randomly selected for payment at the end of the experi-
ment. Participants received no feedback information until the end of the experiment.
The hypotheses in Section 4 are motivated by the conceptual framework; given the
number of environment and gender contrasts we examine, we report randomization-

inference and multiple-testing-adjusted p-values throughout (Appendix Table A.13).

4 Conceptual Framework and Hypotheses

This section presents a simple framework that organizes the empirical tests. The
framework is not intended as a structural model of tournament entry. Its purpose
is to clarify three distinctions that are central to the design: absolute task difficulty
versus competitive advantage or disadvantage, legitimate versus ambiguous sources
of advantage, and the possibility that the gender gap in competition entry varies
across competitive environments.

Consider a subject ¢ who chooses between a piece-rate payment and a tournament
payment. Let t; € {E, H} denote the subject’s task, where E is the easy task and H
is the hard task. Let g;(t;) denote subject i’s expected number of correct answers on
task ¢;. Let s denote the competitive environment, and let b;(¢;, s) collect the subject’s
beliefs about own output, the partner’s output, the partner’s task or report, and the
partner’s entry decision. Let p}V(¢;,s) and p?(t;, s) denote the subject’s perceived
probabilities of winning and tying the tournament in environment s. Under the piece

rate, the subject receives 20 pence per correct answer. Under the tournament, the
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subject receives 60 pence per correct answer if the subject outperforms the matched
partner, 30 pence per correct answer in the event of a tie, and zero if the subject
performs worse. A reduced-form representation of the expected monetary gain from

choosing the tournament rather than the piece rate is
M;(ti, bi(ti, 8)) = qi(ti) [60p]" (ti, s) + 30pj (ti, s) — 20] . (1)

This expression is intended to summarize the monetary comparison, not to impose
a structural model of beliefs, output, or risk preferences.

The expression shows why absolute task difficulty alone has no unambiguous
implication for entry. An easier task raises expected output, but it raises output
under both payment schemes. Its effect on the return to tournament entry depends
on expected relative performance: if the subject expects a sufficiently high probability
of beating or tying the partner, the higher-output task can increase the monetary
return to entry; if not, it can increase the expected monetary loss from entering.
Thus, whether an easy task encourages competition depends on its implications for
relative performance, not only on its absolute difficulty.

Competitive advantage and disadvantage enter through expected relative perfor-
mance. An easy task creates competitive advantage when the matched partner may
face, or report, the hard task; a hard task creates competitive disadvantage when the
matched partner may face, or report, the easy task. The Fixed Easy and Fixed Hard
conditions therefore provide task-difficulty benchmarks. In contrast, the Random
and Die Roll conditions create environments in which task assignment can change
the subject’s expected competitive position relative to the partner.

The source of competitive advantage may also matter. In the Random condition,
advantage or disadvantage is generated by a transparent random assignment. Sub-
jects assigned to the easy task have a legitimate advantage, while subjects assigned
to the hard task have a legitimate disadvantage. In the Die Roll condition, the sub-
ject privately reports the task. Subjects reporting the easy task have an ambiguous
advantage, while subjects reporting the hard task have an ambiguous disadvantage.

Holding task difficulty fixed, legitimate and ambiguous advantage may generate dif-
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ferent entry decisions for two broad reasons. First, the source of advantage may
affect beliefs about the matched partner, including beliefs about the partner’s task,
reporting behavior, or entry decision. Second, the source of advantage may create a
non-pecuniary wedge in the tournament-entry decision, for example because subjects
respond differently when a favorable competitive position is transparently assigned
rather than privately reported.

We represent these channels in reduced form. Using this notation, subject 7 enters

competition when

where M;(t;,b;(t;,s)) is the expected monetary gain from tournament entry and
wi(t;, s) is a reduced-form non-pecuniary wedge. The wedge may capture preferences
for competition, risk attitudes not already reflected in expected-value comparisons,
image concerns, moral or self-image costs, or responses to the legitimacy or ambiguity
of the competitive environment. We do not attempt to separately identify these
primitives. Instead, the empirical analysis asks whether the institutional source of
competitive advantage affects entry after accounting for task difficulty, performance,
and measured beliefs.

The framework also allows gender differences in entry to vary across environ-
ments. Existing explanations for gender differences in competition entry emphasize
differences in beliefs, confidence, risk preferences, and preferences for competition.
In this setting, these forces may interact with the institutional source of competitive
advantage. If men and women differ in how they respond to favorable or unfavorable
competitive positions, or in how they respond to the legitimacy and ambiguity of
those positions, the gender gap in entry should not be constant across environments.
In particular, the gender gap may differ between legitimate and ambiguous advantage
because the institutional source of advantage can interact with beliefs, preferences
for competition, or responses to legitimacy and ambiguity.

The framework motivates four empirical hypotheses that organize the main tests.

Hypothesis 1. Environment-specific gender gap. The gender gap in compe-

tition entry differs across competitive environments.
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If men and women differ in beliefs, risk preferences, preferences for competition,
or responses to the legitimacy or ambiguity of competitive advantage, then the gender
gap should not be constant across task-difficulty benchmarks, legitimate advantage

or disadvantage, and ambiguous advantage or disadvantage.

Hypothesis 2. Source of competitive advantage. The institutional source of

competitive advantage affects entry.

Legitimate advantage and ambiguous advantage can produce different entry re-

sponses even when the subject faces the same easy task.

Hypothesis 3. Absolute task difficulty. Absolute task difficulty does not by
itself imply higher competition entry.

Because an easier task changes expected output under both payment schemes, its
effect on entry depends on expected relative performance and the perceived return

to tournament entry.

Hypothesis 4. Ambiguous advantage and selection. The private-reporting

channel 1s associated with selection into competition.

Subjects who report the easy task may differ systematically in entry from sub-
jects who report the hard task if reported easy status changes either the perceived
monetary return to entering competition or the non-pecuniary payoff from entering.
If the reporting channel primarily selects on baseline ability, reported-easy status
should be positively associated with pre-choice performance; if it selects on prefer-
ences or responses to ambiguity, reported-easy status may instead be associated with

traits such as risk tolerance or competitiveness.

5 Results

We begin by summarizing the sample, baseline performance, and the distribution
of subjects across the competitive environments used in the analysis. Section 5.2 then
tests the four hypotheses developed in Section 4. We first ask whether the gender gap

in competition entry varies across competitive environments. We then test whether
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entry differs by the institutional source of competitive advantage, whether absolute
task difficulty alone explains entry, and whether the private-reporting channel is

associated with selection into competition.

5.1 Summary Statistics

The experiment includes 654 participants, of whom 353 are women and 301 are
men. The average age is 19.9 years, and 62.2 percent of subjects report having previ-
ously completed a math task in the laboratory. Appendix Table A.1 reports balance
across the four treatment conditions. Appendix Table A.2 reports the number of
observations in each competitive environment by gender.

The performance data confirm that the Type A task is substantially easier than
the Type B task. In the pre-choice tasks, subjects solve an average of 17.6 problems
in the easy task and 10.0 problems in the hard task. The same difference appears
in the tournament entry task: subjects assigned to, or reporting, the easy task solve
an average of 21.3 problems in Task 3, compared with 10.8 problems among subjects
assigned to, or reporting, the hard task. Men also solve more problems than women
on average in the two pre-choice tasks: 18.7 versus 16.7 in the easy task and 10.6
versus 9.4 in the hard task. These baseline differences motivate our use of specifica-
tions that control for pre-choice performance, risk preferences, competitiveness, age,
and math experience. Appendix Table A.3 reports the corresponding performance
and entry summaries by competitive environment and gender.

The main analysis uses six competitive environments. The Fixed Easy and Fixed
Hard treatments provide benchmark environments in which all subjects face the
same task type. The Random treatment creates legitimate advantage or disadvan-
tage: subjects assigned to the easy task are in the legitimate-advantage environ-
ment, while subjects assigned to the hard task are in the legitimate-disadvantage
environment. The Die Roll treatment creates ambiguous advantage or disadvantage:
subjects reporting the easy task are in the ambiguous-advantage environment, while
subjects reporting the hard task are in the ambiguous-disadvantage environment.

Appendix Table A.4 reports task-assignment and reporting shares. In the Fixed
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Easy and Fixed Hard conditions, the realized task shares are mechanically 100 per-
cent easy and 0 percent easy, respectively. In the Random condition, 65.0 percent
of subjects are assigned to the easy task. In the Die Roll condition, 79.7 percent
report the easy task. As described in Section 3, the Random condition was cali-
brated using pilot evidence from the Die Roll reporting environment. The realized
experimental sample nevertheless contains a higher easy-task share in Die Roll than
in Random, which is why the main analysis conditions on the realized competitive
environment rather than relying only on treatment-level comparisons. Because the
realized environment in the Die Roll condition is determined by the subject’s own
report, contrasts involving the ambiguous environments compare selected groups and
are interpreted descriptively throughout; the treatment-level Die Roll-Random com-
parison (Result 4) and the bounds analysis in Section 6.3 provide the corresponding

selection-robust evidence.

5.2 Main results

We start with Hypothesis 1, which states that the gender gap in competition
entry differs across competitive environments. Figure 5 reports model-adjusted com-
petition entry rates across the six competitive environments, separately by gender.
The upper panel plots predicted entry rates for women and men, while the lower
panel reports the corresponding male—female gap in percentage points. Appendix
Table A.5 reports the predicted rates and gender-gap tests underlying the figure,
and Appendix Figure B.1 reports the corresponding raw entry rates.

The estimates show that the gender gap in competition entry varies substantially
with the institutional environment. In the benchmark environments, men are more
likely than women to enter competition, but the gap is not statistically significant
in the easy benchmark and is only marginally significant in the hard benchmark.
The estimated male—female gap is 5.9 percentage points in the easy benchmark (p =
0.559) and 16.6 percentage points in the hard benchmark (p = 0.088). The gender
gap is largest under competitive advantage: 26.0 percentage points under legitimate

advantage (p < 0.001) and 17.3 percentage points under ambiguous advantage (p =
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Figure 5: Competition Entry by Competitive Environment and Gender
Notes: The upper panel reports predicted competition entry rates from a probit model, sep-
arately by competitive environment and gender. The lower panel reports the corresponding
male—female gap in percentage points. Vertical bars denote 95 percent confidence intervals.
Stars indicate tests of whether the gender gap differs from zero within each environment.
The dependent variable is competition entry. The independent variables are indicators for
the six competitive environments, a male indicator, interactions between the environment
indicators and the male indicator, baseline task performance, risk preferences, competitive-
ness, age, and math experience. *p < 0.10, **p < 0.05, ***p < 0.01.
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0.004). By contrast, the gap is small and statistically insignificant under legitimate
disadvantage, 1.5 percentage points (p = 0.900). Under ambiguous disadvantage,
the estimated gap reverses sign, —11.2 percentage points, although this reversal is
not statistically significant (p = 0.291).

These patterns show that the gender gap in competition entry is not a stable
difference that appears uniformly across environments. It is large in environments
that create competitive advantage and small, or statistically insignificant, in environ-
ments that create competitive disadvantage. The advantage-environment gaps are
also robust to inference concerns: in randomization-inference tests with Westfall-
Young stepdown adjustment for the family of six environment-specific gap tests, the
gender gaps under legitimate and ambiguous advantage remain statistically signifi-
cant (adjusted p = 0.006 and p = 0.033), while the marginal hard-benchmark gap
does not survive adjustment (Appendix Table A.13).

Result 1 Gender gaps in competition entry are institutionally contingent: they are
large under competitive advantage but small or statistically insignificant under com-

petitive disadvantage.

We next test Hypothesis 2, which concerns whether the institutional source of
competitive advantage affects entry. Table 1 compares environments in which sub-
jects face the same task difficulty but differ in whether competitive advantage or dis-
advantage is generated by transparent random assignment or by private reporting.
Panel A focuses on subjects with the easy task, comparing the easy-task benchmark
with legitimate advantage and ambiguous advantage. Panel B focuses on subjects
with the hard task, comparing the hard-task benchmark with legitimate disadvantage
and ambiguous disadvantage.

Panel A shows that the same easy task is associated with different entry decisions
depending on how the competitive advantage is generated. In the pooled sample,
legitimate advantage increases competition entry by 14.6 percentage points relative to
the easy-task benchmark (p = 0.017), a comparison identified by random assignment.
Entry under ambiguous advantage is only 5.5 percentage points above the easy-task

benchmark, and the difference is not statistically significant (p = 0.326). The direct
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Table 1: The Source of Competitive Advantage and Competition Entry

Women  Men Pooled
Panel A. Competitive advantage
Legitimate advantage - Easy benchmark 5.3 23.97*  14.6**
(9.0) (8.6) (6.1)
Ambiguous advantage - Easy benchmark 0.2 11.3 2.5
(7.8) (8.0) (5.6)
Legitimate advantage - Ambiguous advantage 8.0 12.6** 10.3**
(7.8) (5.5) (4.8)
Panel B. Competitive disadvantage
Legitimate disadvantage - Hard benchmark -9.0 =252 -15.4*
(9.7) (11.5) (7.2)
Ambiguous disadvantage - Hard benchmark -8.2 -38.8%*  -21.0™
(10.0)  (11.3) (7.5)
Legitimate disadvantage - Ambiguous disadvantage 0.4 9.3 3.4
(10.4)  (13.3) (8.2)

Notes: The dependent variable is competition entry. Each estimate reports the difference in pre-
dicted competition entry between the two environments listed in the row, expressed in percentage
points. Robust standard errors are reported in parentheses below the estimates. Stars indicate
tests of whether the corresponding difference differs from zero. The women and men columns
report gender-specific differences; the pooled column reports the average difference in the pooled
sample. Each row is estimated from a probit model restricted to the two environments compared
in that row. All specifications include controls for baseline task performance, risk preferences,
competitiveness, age, and math experience. *p < 0.10, **p < 0.05, ***p < 0.01.
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comparison between legitimate and ambiguous advantage is 10.3 percentage points
and statistically significant (p = 0.030). Thus, entry is higher when a favorable
task is assigned by a transparent random mechanism than when the same apparent
advantage arises through a private reporting channel.

The gender-specific estimates indicate that this difference is driven primarily by
men. Legitimate advantage increases men’s entry by 23.9 percentage points relative
to the easy-task benchmark (p = 0.005). Men’s entry under ambiguous advantage
is 11.3 percentage points above the easy-task benchmark, a difference that is not
statistically significant (p = 0.158). The direct contrast between legitimate and
ambiguous advantage is 12.6 percentage points for men and statistically significant
(p = 0.023). Women’s corresponding estimates are smaller and not statistically
significant: 5.3 percentage points for legitimate advantage relative to the easy-task
benchmark (p = 0.555), 0.2 percentage points for ambiguous advantage relative
to the easy-task benchmark (p = 0.981), and 8.0 percentage points for legitimate
relative to ambiguous advantage (p = 0.304). These estimates are consistent with
the pattern in Figure 5: the entry differences associated with competitive advantage
are larger for men than for women, especially under legitimate advantage.

Panel B shows that entry is lower under competitive disadvantage than in the
hard-task benchmark, but the source of disadvantage is less important than the
source of advantage. In the pooled sample, legitimate disadvantage lowers entry by
15.4 percentage points relative to the hard-task benchmark (p = 0.032); entry under
ambiguous disadvantage is 21.0 percentage points below the hard-task benchmark
(p = 0.005). These differences are larger among men than among women. For men,
legitimate disadvantage lowers entry by 25.2 percentage points (p = 0.029), and
men’s entry under ambiguous disadvantage is 38.8 percentage points below the hard-
task benchmark (p = 0.001). The corresponding estimates for women are smaller and
not statistically significant. However, the direct comparison between legitimate and
ambiguous disadvantage is small and not statistically significant in the pooled sample,
3.4 percentage points (p = 0.675). The main source-of-environment pattern therefore
comes from the advantage side: entry differs by whether a favorable competitive

position is transparently assigned or privately reported, while the corresponding
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distinction is weaker for unfavorable positions.?

Result 2 The institutional source of competitive advantage matters: entry is higher

under legitimate advantage than under ambiguous advantage, especially among men.

Hypothesis 3 distinguishes absolute task difficulty from competitive advantage
and disadvantage. The preceding result shows that entry differs across environments
with the same task difficulty but different sources of competitive advantage or dis-
advantage. We now ask the complementary question: whether entry is explained
by absolute task difficulty itself, or by whether the environment creates competitive
advantage or disadvantage. Table 2 separates three components: whether the sub-
ject faces the easy task, whether the subject is in an advantage environment, and
whether the subject is in a disadvantage environment. The omitted category is the
hard-task benchmark. All three variables are interacted with gender.

Panel A shows that absolute task difficulty by itself does not explain competition
entry. In the pooled sample, being assigned to, or reporting, the easy task is associ-
ated with an entry difference of only —2.6 percentage points, and the estimate is not
statistically significant (p = 0.665). The corresponding estimates are also small and
statistically insignificant for women, 1.2 percentage points (p = 0.895), and for men,
—7.2 percentage points (p = 0.316). Thus, subjects do not simply enter competition
more often because the task is easier.

Panel B shows that competition entry varies more strongly with whether the

environment creates competitive advantage or disadvantage. Entry is 8.0 percentage

2The source-of-advantage contrasts are robust to alternative specifications. The pooled
legitimate-advantage minus ambiguous-advantage contrast remains positive in a linear probabil-
ity model and under session-clustered inference, and the same qualitative pattern obtains when
using relative-ability controls; see Appendix Tables A.7, A.8, and A.6. Section 6.3 further shows
that the contrast is not explained by the selected composition of the reported-easy cell or by beliefs
about the matched partner’s task. Appendix Table A.13 reports randomization-inference p-values
and Westfall-Young stepdown adjustments for the full family of environment contrasts: the key
pooled and male contrasts are confirmed by unadjusted randomization inference (e.g., legitimate
minus ambiguous advantage, RI p = 0.030 pooled and p = 0.024 for men), and under stepdown
adjustment within the six-contrast subfamilies the male legitimate-advantage and male ambiguous-
disadvantage contrasts remain significant at the 5 percent level while the pooled contrasts become
marginal (adjusted p ~ 0.07-0.09). We therefore treat the gender-specific contrasts beyond these
as exploratory.
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Table 2: Absolute Task Difficulty and Competitive Environment

Women Men Pooled Male interaction

Panel A. Absolute task difficulty

Easy task 1.2 -7.2 -2.6 -0.317
(9.4) (7.2) (6.0) (0.410)

Panel B. Advantage and disadvantage environments

Advantage environment 1.6 15.5"* 8.0 0.489
(7.2) (7.5) (5.2) (0.340)

Disadvantage environment -8.1 -29.4%  -17.97 -0.668*
(8.4) (9.2) (6.1) (0.380)

Notes: The dependent variable is competition entry. The women, men, and pooled columns

report average marginal effects, expressed in percentage points, from a probit model. Easy
task equals one for subjects with the easy task: Easy benchmark, legitimate advantage,
and ambiguous advantage. Advantage environment equals one for legitimate advantage and
ambiguous advantage. Disadvantage environment equals one for legitimate disadvantage
and ambiguous disadvantage. The hard-task benchmark is the omitted category. All three
variables are interacted with the male indicator. Robust standard errors are reported
in parentheses below the estimates. For the women, men, and pooled columns, standard
errors are in percentage points. The final column reports the corresponding male-interaction
coefficient from the probit index, with robust standard errors in parentheses. Stars indicate
tests of whether the corresponding estimate differs from zero. Controls are baseline task
performance, risk preferences, competitiveness, age, and math experience. *p < 0.10, **p <
0.05, ***p < 0.01.
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points higher in advantage environments in the pooled sample, although this estimate
is not statistically significant (p = 0.121). The pattern is concentrated among men:
men’s entry is 15.5 percentage points higher in advantage environments (p = 0.038),
compared with 1.6 percentage points for women (p = 0.819). The male interaction
is positive but not statistically significant at conventional levels (p = 0.147).

The strongest pattern is on the disadvantage side. Entry is 17.9 percentage points
lower in disadvantage environments in the pooled sample (p = 0.004). The difference
is especially large among men: men’s entry is 29.4 percentage points lower in disad-
vantage environments (p = 0.001), compared with an 8.1 percentage-point difference
for women (p = 0.338). The male interaction is negative and marginally signifi-
cant (p = 0.079), indicating that the entry difference associated with competitive
disadvantage is larger for men than for women.

Taken together, these estimates show that entry is not governed by task dif-
ficulty alone. The easy-versus-hard distinction has little independent explanatory
power once competitive advantage and disadvantage are accounted for, while entry

is substantially lower in disadvantage environments, especially among men.?

Result 3 Absolute task difficulty alone does not explain competition entry. Entry
varies more strongly with whether the environment creates competitive advantage or

disadvantage, with the largest differences occurring under competitive disadvantage.

Finally, we test Hypothesis 4, which states that the private-reporting channel
is associated with selection into competition. In the Die Roll condition, subjects
privately report whether they received the easy or hard task. A reported easy task
creates ambiguous advantage: it may reflect the true die-roll outcome, but it may
also reflect self-serving reporting.

Table 3 reports four pieces of evidence. Panel A compares the Die Roll and Ran-
dom conditions. The estimated effect of the Die Roll condition on competition entry

is —6.1 percentage points and is not statistically significant (p = 0.144). Because

3This decomposition is robust to alternative specifications. In both the linear probability model
and the session-clustered probit specification, the easy-task indicator remains small and statisti-
cally insignificant, while the disadvantage-environment coefficient remains negative and statistically
significant; see Appendix Tables A.9 and A.10.
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Table 3: Ambiguous Advantage and Selection into Competition

Estimate
Panel A. Die Roll versus Random
Die Roll versus Random -6.1
(4.2)
Panel B. Easy-task reporting in Die Roll
Overall 79.7%*
(2.4)
Women 75.5%*
(3.5)
Men 84 .5%**
(3.2)
Panel C. Selection within Die Roll
Reported easy versus reported hard 22.7*
(6.6)
Panel D. Predictors of easy-task reporting in Die Roll
Baseline ability -1.2
(3.1)
Risk preference 2.9
(1.1)
Competitiveness 2.5
(1.0)

Notes: Panel A reports the average marginal effect of the Die Roll
condition relative to the Random condition on competition entry, in
percentage points. Panel B reports the share of subjects reporting
the easy task in the Die Roll condition; stars indicate exact bi-
nomial tests against the 50 percent truthful-reporting benchmark.
Panel C reports the average marginal effect of reported easy sta-
tus on competition entry within the Die Roll condition. Panel D
reports average marginal effects on reporting the easy task within
the Die Roll condition. Reported easy equals one for subjects who
report the easy task. Baseline ability is standardized using baseline
task performance. Standard errors are reported in parentheses be-
low the estimates. Panel B reports binomial standard errors; Panels
A, C, and D report robust standard errors for average marginal ef-
fects. *p < 0.10, **p < 0.05, ***p < 0.01.
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treatment assignment is exogenous, this treatment-level comparison is the design’s
intention-to-treat contrast and is unaffected by selection into reported task types.
Thus, the private reporting channel does not primarily operate through a simple
average reduction in competition entry.

Panel B shows that the Die Roll condition creates substantial scope for ambiguous
advantage. Overall, 79.7 percent of subjects report the easy task, significantly above
the 50 percent benchmark implied by truthful reporting of a fair die roll (p < 0.001).
This pattern appears for both women and men: 75.5 percent of women report the
easy task (p < 0.001), as do 84.5 percent of men (p < 0.001). Appendix Figure B.2
reports the full distribution of reported die outcomes, which departs sharply from
the uniform distribution implied by truthful reporting (x*(5) = 99.3, p < 0.001):
reports are concentrated on the easy-task outcomes one through three, while the
hard-task outcomes four through six are reported far less often than chance would
imply. Men are 9.0 percentage points more likely than women to report the easy task
(p = 0.064), consistent with evidence that men misreport more often than women
in comparable private-reporting environments (Dreber and Johannesson, 2008; Erat
and Gneezy, 2012; Capraro, 2018). This gender difference in reporting also matters
for interpreting gender comparisons within the Die Roll cells, a point we return to
in Section 6.3.

Panel C then examines whether reported easy status predicts entry into compe-
tition. Within the Die Roll condition, subjects who report the easy task are 22.7
percentage points more likely to enter competition than subjects who report the hard
task (p < 0.001). Thus, ambiguous advantage is strongly associated with competition
entry.

Panel D asks whether easy-task reporting is simply explained by baseline ability.
The estimated association between baseline ability and reporting the easy task is
small, —1.2 percentage points, and not statistically significant (p = 0.707). By
contrast, reporting the easy task is positively associated with risk preferences and
competitiveness: a one-unit increase in risk preferences raises the probability of
reporting the easy task by 2.9 percentage points (p = 0.012), and a one-unit increase

in competitiveness raises it by 2.5 percentage points (p = 0.014). These patterns
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suggest that the reporting channel is associated with selection into competition, but
not because higher-ability subjects are more likely to report the easy task.

Taken together, the evidence shows that ambiguous advantage is associated with
selection into competition rather than a uniform treatment effect on entry. The Die
Roll condition does not significantly reduce entry on average relative to Random.
Instead, it creates an ambiguous-advantage group, and subjects in that group are
substantially more likely to enter competition. At the same time, reported easy status
is not predicted by baseline ability, suggesting that ambiguous advantage does not

simply select higher-performing subjects into competition.*

Result 4 Ambiguous advantage is associated with selection into competition: sub-
jects who report the easy task are substantially more likely to enter, but easy-task

reporting is not explained by baseline ability.

6 Additional Evidence on Selection into Compe-
tition

The main results provide evidence on the four hypotheses. We next ask whether
these entry patterns are aligned with ex post payoff incentives and whether they are

accounted for by measured beliefs. These exercises are diagnostic rather than causal.

6.1 Selection Quality and Ex Post Payoff Calibration

We first compare observed competition entry with an ex post profitable-entry
benchmark. Because subjects made their entry decisions before knowing their
matched partner’s realized performance, we do not interpret the ex post benchmark
as measuring the information available at the time of choice. Instead, it provides a
diagnostic comparison between observed entry and realized tournament profitability,

conditional on Part 3 being selected for payment.

4The positive association between reported easy status and competition entry is robust to
clustering standard errors by session; see Appendix Table A.11.
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Table 4 compares actual competition entry with an ex post profitable-entry bench-
mark. A subject is classified as someone for whom tournament entry would have been
profitable if, given realized performance against the matched partner, the tournament
payment in Part 3 would have exceeded the piece-rate payment. Positive values of
“Gap” indicate that the observed entry rate exceeds the share for whom tournament

entry was profitable ex post; negative values indicate entry below that benchmark.

Table 4: Ex Post Payoff Calibration of Competition Entry

Women Men

Entry Prof. Gap Entry Prof. Gap

Fixed Easy 50.0 41.3 87 70.6 67.6 29
Random Easy 49.2 475 1.6 849 74.0 11.0
Die Roll Easy 459 559 -9.9 734 65.1 8.3
Fixed Hard 36.0 52.0 -16.0 73.8 54.8 19.0
Random Hard 34.7 34.7 0.0 47.8 34.8 13.0
Die Roll Hard 25.0 16.7 8.3 30.0 20.0 10.0

Notes: The table compares actual competition entry with
an ex post Part 3 payoff benchmark, separately by com-
petitive environment and gender. Entry is the observed
competition-entry rate in Part 3. Prof. is the share of sub-
jects for whom tournament entry would have generated a
higher Part 3 payoff than piece rate, given realized perfor-
mance against the matched partner. Gap is Entry — Prof.
All quantities are expressed in percentage points. At the
end of the experiment, one of the three incentivized parts
was randomly selected for payment; the payoff compari-
son in this table is therefore conditional on Part 3 being
selected. This table is descriptive and is intended as a sup-
porting diagnostic rather than a causal estimate.

We use this comparison to separate two forces: payoff-relevant selection into
competition and responses to how competitive advantage or disadvantage is gener-
ated. Entry in disadvantage environments is partly aligned with realized tournament
profitability. In the legitimate-disadvantage environment, women’s entry is exactly
aligned with the ex post benchmark: 34.7 percent enter, and 34.7 percent would

have benefited from tournament entry. Men’s entry in the same environment is
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higher than the benchmark, but both entry and profitability are lower than in the
advantage environments. In the ambiguous-disadvantage environment, ex post tour-
nament profitability is low for both women and men, and entry is correspondingly
low. Thus, the decline in entry under disadvantage is not simply a behavioral re-
sponse disconnected from payoffs.

The central advantage contrast, however, is not explained by ex post payoff cali-
bration. Among women, entry is almost exactly calibrated under legitimate advan-
tage: 49.2 percent enter, compared with 47.5 percent for whom tournament entry is
profitable ex post. Under ambiguous advantage, women enter at a lower rate, 45.9
percent, even though a higher share, 55.9 percent, would have benefited from tour-
nament entry ex post. Thus, the weaker female response to ambiguous advantage is
not explained by lower realized payoff returns to tournament entry. If anything, the
ex post profitability benchmark moves in the opposite direction.

For men, the advantage-environment choices are more closely aligned with payoft-
relevant selection, but still show entry above the ex post benchmark. Men’s entry
is lower under ambiguous advantage than under legitimate advantage, and ex post
tournament profitability is also lower: 65.1 percent in ambiguous advantage com-
pared with 74.0 percent in legitimate advantage. At the same time, men enter above
the ex post profitable-entry benchmark in both advantage environments. The fixed
hard benchmark provides a further contrast: men enter at a high rate, 73.8 percent,
even though only 54.8 percent would have benefited from tournament entry ex post.
Women, by contrast, enter below the ex post benchmark in the same environment,
36.0 percent versus 52.0 percent.

The payoff-calibration exercise therefore helps distinguish payoff-relevant selec-
tion from institutional responses to the competitive environment. Some responses,
especially the decline in entry under disadvantage, are partly aligned with realized
tournament profitability. But the key female advantage contrast is not reducible to
ex post payoff selection: women in the ambiguous-advantage environment are more
likely to be profitable tournament entrants than women in the legitimate-advantage
environment, yet they enter less often. Entry therefore varies with the institutional

source of competitive advantage in ways that extend beyond realized payoff prof-
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itability.’

6.2 Belief Analyses and Alternative Explanations

The payoftf-calibration exercise compares observed entry with realized incentives.
We now turn to stated beliefs. A natural alternative interpretation is that the in-
stitutional differences in entry reflect differences in beliefs about task performance
or about the matched partner’s behavior. Because beliefs were elicited after the
competition-entry decision, we do not use them to identify a causal belief mecha-
nism. Instead, we use them diagnostically, asking whether the main institutional
patterns are accounted for by measured beliefs.

The belief elicitation contains two types of measures. First, all subjects reported
beliefs about average performance on the easy task and on the hard task. These
performance-belief measures are elicited consistently across treatments and can there-
fore be used in cross-treatment robustness checks. Second, subjects reported beliefs
about their matched partner. These partner-belief measures were elicited to match
the information structure of each environment, and are therefore not directly com-
parable across all treatments. In the Fixed Easy, Fixed Hard, and Die Roll condi-
tions, subjects guessed whether the matched partner chose the competitive payment
scheme. In the Random condition, where the partner’s task assignment was uncer-
tain, subjects instead reported conditional beliefs about whether the partner would
choose competition if assigned the easy task and if assigned the hard task. In the Die
Roll condition, subjects also guessed whether the partner reported the easy or hard
task; no corresponding partner-task guess was elicited in the Random condition. For
this reason, we do not construct a single harmonized partner-belief measure across
all environments. Instead, we use partner beliefs as condition-specific diagnostics.

Table 5 reports the belief analyses. Panel A first asks whether the main results are

5Appendix Table A.12 reports complementary ex post selection checks that split each
environment-gender cell by actual entry choice. Entrants generally have higher realized Task 3
performance and higher ex post tournament profitability than non-entrants, especially in the easy-
task and advantage environments. Selection is nevertheless imperfect: in the ambiguous-advantage
environment, some women who choose piece rate would have benefited from tournament entry ex
post.
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robust to controlling for the belief variables that are common across treatments: be-
liefs about average performance on the easy and hard tasks. The source-of-advantage
result is essentially unchanged. Legitimate advantage increases competition entry by
14.5 percentage points relative to the easy benchmark (p = 0.017), while entry un-
der ambiguous advantage is 5.2 percentage points above the easy benchmark and
remains statistically insignificant (p = 0.353). The direct contrast between legit-
imate and ambiguous advantage remains 10.1 percentage points and statistically
significant (p = 0.033). The task-difficulty decomposition also remains similar: the
easy-task indicator is small and statistically insignificant (p = 0.806), while the
disadvantage-environment coefficient remains negative and statistically significant
(p = 0.005). Within the Die Roll condition, reported easy status remains associ-
ated with a 23.1 percentage-point increase in competition entry after controlling for
average-performance beliefs (p < 0.001). Thus, the main institutional patterns are
not accounted for by beliefs about average easy-task and hard-task performance.

Panel B examines the conditional partner-entry beliefs elicited in the Random
condition. Subjects strongly expect the partner’s entry decision to depend on the
partner’s task assignment. The perceived probability that the partner enters com-
petition is 85.0 percent if the partner has the easy task, compared with 15.0 percent
if the partner has the hard task. The within-subject difference is 69.9 percentage
points and is statistically significant (p < 0.001). These beliefs are consistent with
the premise that competitive advantage and disadvantage are strategically relevant:
subjects expect an easy-task competitor to be much more likely to enter competition
than a hard-task competitor.

Panel C then examines Die Roll-specific strategic beliefs. These checks ask
whether reported easy status continues to predict competition entry after account-
ing for beliefs about the partner in the Die Roll condition. Without belief controls,
subjects who report the easy task are 22.7 percentage points more likely to enter
competition than subjects who report the hard task (p < 0.001). Adding common
performance-belief controls leaves this estimate almost unchanged. Adding the belief
that the partner enters competition reduces the estimate to 18.3 percentage points
(p = 0.008), and adding both the partner-entry belief and the partner-task belief
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Table 5: Beliefs and Competition Entry

Estimate

Panel A. Common performance-belief controls

Legitimate advantage - Easy benchmark 14.5**
(6.1)
Ambiguous advantage - Easy benchmark 5.2
(5.6)
Legitimate advantage - Ambiguous advantage  10.1**
(4.7)
Easy task -1.5
(6.1)
Advantage environment 8.0
(5.1)
Disadvantage environment -17.5%**
(6.1)
Reported easy - Reported hard 23.1%*
(6.6)
Panel B. Random partner-entry beliefs
Partner enters if easy 85.0
(2.5)
Partner enters if hard 15.0
(2.5)
Easy - hard belief 69.9%**
(4.1)
Panel C. Die Roll strategic-belief controls
Reported easy - Reported hard 22,7
(6.6)
Add performance beliefs 23.1%*
(6.6)
Add partner-entry belief 18.3***
(7.0)
Add partner-task belief 23.1%*
(6.6)
Add both strategic beliefs 17.6**
(7.1)

Notes: Estimates are percentage points. Panel A reports
AMEs from probit entry models with common performance-
belief controls. Panel B reports Random-condition conditional
partner-entry beliefs and their within-subject difference. Panel
C reports Die Roll AMEs for $orted-easy status under alter-
native belief controls. Robust SEs are in parentheses; spec-
ifications include the text controls. *p < 0.10, **p < 0.05,
**p < 0.01.



reduces it to 17.6 percentage points (p = 0.013). The estimate remains statistically
significant in all specifications. Strategic beliefs therefore attenuate the reported-easy
effect, but they do not explain it away.

Finally, Appendix Table A.14 examines whether the competitive environments
shift the common performance-belief measures themselves. We do not find evidence
of systematic environment effects on beliefs about average easy-task or hard-task
performance. The competitive-environment indicators are not jointly significant for
beliefs about average easy-task performance (p = 0.123), beliefs about average hard-
task performance (p = 0.509), or the perceived easy-minus-hard performance gap
(p = 0.129). The environment-by-gender interactions are also not jointly significant
for any of these outcomes. Overall, we do not interpret these analyses as ruling out a
role for beliefs. Instead, we show that the institutional variation in entry, including
the gender-specific patterns documented above, is not absorbed by the belief mea-
sures available in the experiment. This distinction is important because beliefs and
confidence are prominent explanations for gender differences in competition entry.
We therefore interpret the evidence as pointing to the institutional source of com-
petitive advantage and disadvantage as an additional margin shaping competition

entry.

6.3 Selection Bounds and Belief-Composition Robustness

The ambiguous-advantage and ambiguous-disadvantage environments are defined
by the subject’s own report. The reported-easy cell in the Die Roll condition is
therefore a selected group: it mixes subjects who truthfully rolled the easy task with
subjects who misreported to obtain it. The treatment-level comparison between the
Die Roll and Random conditions is unaffected by this selection, and it shows no
significant average difference in entry (Table 3, Panel A). This section asks a sharper
question: does the source-of-advantage contrast in Table 1 survive once the selected
composition of the reported-easy cell is taken into account? We address this with
two complementary exercises: partial-identification bounds on the entry behavior of

truthful easy-roll reporters, and a reweighting exercise using elicited beliefs about
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the matched partner’s task.

The bounds exercise exploits the mixture structure of the private-reporting insti-
tution (Fischbacher and Féllmi-Heusi, 2013). Under a fair die, 50 percent of subjects
truly roll the easy task, and because no subject has an incentive to report the hard
task falsely, all of them report it truthfully. With a reported-easy share of ¢, the
reported-easy cell therefore contains a share s = 0.5/¢ of truthful reporters and a
share 1 — s of misreporters. Writing observed entry in the cell as pp = sh+ (1 —3) ¢,
where h and ¢ denote the entry rates of truthful reporters and misreporters, the
entry rate of truthful reporters is not point identified, but it is bounded. Imposing
only ¢ € [0,1] yields unrestricted bounds on h. A natural additional restriction is
monotonicity, £ > h: subjects who misreported precisely to obtain the competitive
advantage should be at least as likely to act on it as subjects who obtained it by
chance. Under monotonicity, h < pg.

Table 6 reports the results. In the pooled sample, 79.7 percent report the easy
task, so the reported-easy cell contains an estimated 62.7 percent truthful reporters.
Observed entry in the cell is 59.5 percent, so under monotonicity truthful easy-roll
reporters enter at most 59.5 percent of the time. Entry under legitimate advantage is
68.7 percent, which exceeds this upper bound by 9.1 percentage points (bootstrap 95
percent confidence interval [—1.1,18.9]). The pattern is concentrated among men,
11.5 percentage points ([—0.4,23.0]), and is small among women, consistent with
the gender-specific results in Table 1. A complementary way to state the result
uses the mixture identity directly: if truthful reporters in the Die Roll condition
entered at the legitimate-advantage rate of 68.7 percent, the implied entry rate of
misreporters would be 44.2 percent—misreporters entering less often than truth-
ful reporters, which contradicts the premise that misreporting is motivated by the
competitive advantage it creates. Although the bounds comparison is imprecise,
both readings point in the same direction: subjects holding a genuinely chance-
generated advantage appear to enter less often when that advantage arises inside a
private-reporting institution than when it is transparently assigned. The source-of-
advantage contrast is therefore not an artifact of the misreporter composition of the

ambiguous-advantage cell.
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Table 6: Bounds on Competition Entry Among Truthful Easy-Roll Reporters in the
Die Roll Condition

Pooled Women Men
Panel A. Composition of the reported-easy cell
Reported-easy share (q) 79.7 75.5 84.5
Truthful share of reported-easy (0.5/q) 62.7 66.2 59.2
Misreporter share of reported-easy 37.3 33.8 40.8
Panel B. Entry rates and bounds on h
Entry, reported easy (pg) 59.5 45.9 73.4
[220] [111] [109]
Bounds on h, unrestricted [35.5, 94.9] [18.4, 69.4] [55.0, 100.0]
Bounds on %, monotone [35.5, 59.5]  [18.4, 45.9]  [55.0, 73.4]
Entry, legitimate advantage 68.7 49.2 84.9
[134] [61] [73]
Panel C. Legitimate advantage vs. upper bound on h
Difference (pp) 9.1 3.2 11.5
Bootstrap 95% CI [-1.2,19.2] [-12.3,18.4] [-0.5, 23.0]
Implied ¢ if h = legit. entry 44.2 39.6 56.7

Notes: The table reports partial-identification bounds on competition entry among
Die Roll subjects who truthfully rolled and reported the easy task. Under truthful
reporting of a fair die, 50 percent of subjects would report the easy task; because
no subject has an incentive to report the hard task falsely, the reported-easy cell is
a mixture of truthful easy-roll reporters (share s = 0.5/¢) and misreporters (share
1 —s), where ¢ is the observed reported-easy share. Writing observed entry in the
reported-easy cell as pp = sh+ (1 —s) ¢, where h and ¢ are the entry rates of truth-
ful reporters and misreporters, the unrestricted bounds impose only ¢ € [0, 1]; the
monotone bounds additionally impose £ > h, that is, that subjects who misreported
to obtain the competitive advantage enter at least as often as truthful reporters.
Entry rates are in percent; observation counts are in square brackets. “Entry, legiti-
mate advantage” refers to the Random condition, easy task. Panel C compares this
legitimate-advantage entry rate with the monotone upper bound on h; the confi-
dence interval is from a nonparametric bootstrap with 5,000 replications resampling
the Die Roll and Random-easy samples. The final row reports the misreporter entry
rate £ implied by the mixture identity if truthful reporters entered at the legitimate-
advantage rate; values below h would contradict the premise that misreporting is
motivated by the competitive advantage it creates.
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The second exercise addresses beliefs about the matched partner’s task. Because
subjects were never informed of assignment probabilities or reporting distributions,
beliefs about the partner’s task are formed endogenously within each institution,
and the realized easy-task shares differ across conditions (79.7 percent in Die Roll
versus 65.0 percent in Random; Appendix Table A.4). A mechanical concern is
that an easy-task subject in the Die Roll condition may perceive a smaller relative
advantage - because the partner is more likely to also hold the easy task—and enter
less for that reason alone. The elicited partner-task guesses in the Die Roll condition
speak directly to this concern. First, 85.9 percent of Die Roll subjects guessed that
their partner reported the easy task, far above the 50 percent benchmark implied by
truthful reporting (p < 0.001; Table 7, Panel A). Subjects therefore perceived the
ambiguity of the reporting institution: they expected others to hold, or claim, the
easy task at rates well above chance.

Second, and more importantly, the belief-specific entry rates run against the me-
chanical prediction. If perceived relative advantage were driving entry, subjects who
believe the partner holds the hard task should enter more often. Instead, entry in
the ambiguous-advantage cell is 60.5 percent among subjects who believe the part-
ner reported the easy task and 53.3 percent among subjects who believe the partner
reported the hard task (Table 7, Panel B). This ordering yields a bracketing result.
Reweighting the belief-specific entry rates to any alternative partner-task belief com-
position - including the composition matching the Random condition’s realized 65
percent easy share, a uniform 50-50 composition, or any other mixture - produces
a counterfactual ambiguous-advantage entry rate of at most 60.5 percent, which re-
mains below the legitimate-advantage entry rate of 68.7 percent (Panels C and D).
Because subjects’ beliefs in the Random condition were not elicited, this exercise
brackets those unobserved beliefs rather than estimating them; the conclusion holds
for every possible belief composition. Two caveats apply: partner-task beliefs were
elicited after the entry decision, and the believe-hard cell contains only 30 subjects,
so the exercise is diagnostic rather than causal.

Taken together, the two exercises show that the source-of-advantage contrast

documented in Table 1 is not explained by the two most natural selection-based
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Table 7: Partner-Task Beliefs and the Source-of-Advantage Contrast

Estimate N

Panel A. Partner-task beliefs in the Die Roll condition

Share believing partner reported easy 85.9%** 276
Panel B. Entry in the ambiguous-advantage cell, by partner-task belief
Observed entry, ambiguous advantage 59.5 220
Entry if partner believed easy 60.5 190
Entry if partner believed hard 53.3 30

Panel C. Counterfactual entry under alternative belief compositions
At Die Roll reported shares (79.7% easy) 59.1
At Random assigned shares (65.0% easy) 58.0
At uniform composition (50.0% easy) 56.9
Upper envelope over all compositions 60.5

Panel D. Comparison with legitimate advantage

Entry, legitimate advantage 68.7 134
Legitimate advantage minus envelope 8.1
Bootstrap 95% CI [-5.6, 17.5]

Notes: Panel A reports the share of Die Roll subjects who guessed that
their matched partner reported the easy task; stars indicate an exact bino-
mial test against the 50 percent benchmark implied by truthful reporting
of a fair die (p < 0.001). Panel B reports raw competition-entry rates
within the ambiguous-advantage cell (Die Roll, reported easy), overall
and separately by the subject’s guess about the partner’s reported task.
Panel C reports counterfactual entry rates obtained by reweighting the
belief-specific entry rates in Panel B to alternative partner-task belief
compositions; because entry is higher among subjects who believe the
partner reported the easy task, the counterfactual entry rate cannot ex-
ceed the upper envelope of 60.5 percent under any belief composition.
Panel D compares entry under legitimate advantage (Random condition,
easy task) with this upper envelope; the confidence interval is from a non-
parametric bootstrap with 5,000 replications. Because subjects were not
informed of assignment probabilities in any condition and partner-task
guesses were elicited only in the Die Roll condition, this exercise brackets
the unobserved beliefs of Random-condition subjects rather than estimat-
ing them. Beliefs were elicited after the entry decision, so the exercise is
diagnostic rather than causal. *p < 0.10, **p < 0.05, ***p < 0.01.

38



alternatives. It is not driven by the misreporter composition of the ambiguous-
advantage cell, because entry under legitimate advantage exceeds even the upper
bound on truthful reporters’ entry in the Die Roll condition. And it is not driven
by differences in perceived partner composition, because no belief composition can
raise counterfactual ambiguous-advantage entry to the legitimate-advantage level.
The gender difference in reporting documented in Section 5.2 also implies that the
ambiguous cells mix truthful reporters and misreporters differently for women and
men; the gender-specific bounds in Table 6 account for this directly. These results
reinforce the interpretation that the institution generating competitive advantage -
transparent assignment versus private reporting - shapes entry over and above the

composition of who holds the advantage.

7 Discussion and Conclusion

Competition is often defended as a mechanism for allocating rewards to those who
perform best. Yet competition also depends on who chooses to enter, and entry may
depend on how the competitive environment is organized. In this paper, we study
one institutional margin that is difficult to isolate in observational data: whether
competitive advantage and disadvantage arise through transparent assignment or
through a private-reporting channel. Our results show that this margin matters.
Competition entry varies not only with task difficulty and expected performance,
but also with whether the competitive position is legitimate or ambiguous.

Our main findings can be summarized as follows. First, the gender gap in com-
petition entry is institutionally contingent. It is largest under legitimate advantage,
remains statistically significant under ambiguous advantage, and is small or statisti-
cally insignificant under competitive disadvantage. Second, the source of competitive
advantage matters. Entry is higher under legitimate advantage than under ambigu-
ous advantage, especially among men, and this contrast is not explained by the se-
lected composition of the reported-easy group. Third, absolute task difficulty alone
does not explain entry. Subjects do not enter simply because the task is easier; entry

varies more strongly with whether the environment creates competitive advantage
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or disadvantage. Fourth, the private-reporting channel is associated with selection
into competition. In the Die Roll condition, reported easy status strongly predicts
competition entry, but easy-task reporting is not explained by baseline ability.

We interpret these findings as contributing to a broader shift in how gender
differences in competition should be understood. A large literature studies whether
women and men differ in preferences for competition, confidence, risk tolerance, or
beliefs about relative performance. These mechanisms are important, and our results
do not imply otherwise. But our evidence shows that the gender gap is not a fixed
individual-level parameter. It varies with the competitive environment. This suggests
that the policy question should not be limited to how to make women more willing
to enter existing competitive systems. It should also ask how those systems are
designed, what kinds of advantage they create, and whether the source of advantage
is transparent, legitimate, and verifiable.

This interpretation is consistent with a growing body of evidence showing that
gender gaps in competition and opportunity-seeking are sensitive to institutional
design. A recent meta-analysis shows that gender differences in tournament en-
try are heterogeneous across experimental settings rather than a single stable effect
(Markowsky and Beblo, 2022). Field evidence also shows that competitive compensa-
tion schemes can affect who applies for opportunities: women are disproportionately
deterred by relative-performance compensation in both a large-scale job-entry ex-
periment (Flory et al., 2015) and a university-wide field experiment (Samek, 2019).
Other studies show that gender gaps can be reduced or eliminated when individuals
compete against their own past performance rather than against others (Apicella
et al., 2017), when competition occurs in teams (Healy and Pate, 2011), when the
competitive environment includes prosocial incentives (Cassar and Rigdon, 2021),
when the reward is aligned with benefits for others (Cassar et al., 2016), or when
competition-entry decisions are made on behalf of someone else (Fornwagner et al.,
2023). Related evidence on application decisions shows that qualified women may be
less likely than similarly qualified men to apply for higher-return, more challenging
opportunities in male-typed domains (Coffman et al., 2024). Our paper adds to this

evidence by showing that the legitimacy and transparency of competitive advantage
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are themselves relevant features of institutional design.

Our results also speak to debates about fairness and uneven playing fields. Ex-
isting work shows that many individuals are willing to compete when they hold an
advantage over others, even when the advantage creates fairness concerns (Buser
et al., 2025). We show that the source of that advantage matters. An advantage
assigned by transparent chance is associated with different entry behavior than an
apparently identical advantage arising through private reporting, and this difference
is not an artifact of who selects into reported advantage (Section 6.3). This distinc-
tion is important because unequal positions in real-world competitions often have
ambiguous origins. Advantages may reflect ability, accumulated opportunity, access
to information, favorable assignment, or strategic reporting. Our experiment does
not reproduce the full complexity of these environments, but it isolates one feature
that is common to many of them: the same apparent advantage can be perceived
differently depending on how it is created.

The private-reporting treatment also connects our paper to work on dishonesty
and private information. We do not identify individual cheating, and our results
should not be interpreted as evidence about the moral type of any particular subject.
Instead, our design creates an environment in which the source of task advantage
is difficult to verify. This allows us to study how entry differs when advantage is
ambiguous rather than transparent. The evidence suggests that private-reporting
institutions can affect selection into competition even when the formal payoff rule is
unchanged.

Several limitations are worth emphasizing. First, our experiment is a stylized
laboratory setting. It is designed to isolate causal variation in the source of com-
petitive advantage, not to reproduce the full institutional richness of labor markets,
promotions, procurement, education, or organizational contests. Second, the be-
lief measures are elicited after the competition-entry decision. Our belief analyses
therefore do not establish causal mediation. They show only that the main insti-
tutional patterns are not absorbed by the belief measures available in the experi-
ment. Third, we do not decompose ambiguous advantage into moral costs, beliefs

about others’ reporting, self-image concerns, or perceived legitimacy. These mech-
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anisms are likely related, and distinguishing among them is an important direction
for future research. Fourth, the ambiguous-advantage and ambiguous-disadvantage
environments are defined by the subject’s own report. Cell-level comparisons in-
volving these environments therefore combine institutional responses with selection
into reported task types, and we interpret them descriptively; the treatment-level
Die Roll-Random comparison and the bounds analysis in Section 6.3 provide the
corresponding selection-robust evidence.

The main implication of our findings is that institutions shape selection into
competition. When competitive environments are unequal, the consequences for
entry depend not only on who is advantaged or disadvantaged, but also on whether
the source of that position is transparent and legitimate. Policies aimed at reducing
gender gaps in competitive selection may therefore need to look beyond individual
willingness to compete. Training, encouragement, and information interventions
may be useful, but they leave the competitive environment itself largely unchanged.
Evidence on affirmative action in tournaments shows that changing the rules of
competition can affect entry behavior (Balafoutas and Sutter, 2012; Niederle et al.,
2013). Our findings point to a complementary institutional margin: transparency,
verifiability, and the allocation of competitive advantage. These features may shape
selection into competition even when the formal payoff rule is held fixed.

More broadly, our paper highlights a tension in competitive allocation mecha-
nisms. Competition can reward performance, but it can also amplify institutional
asymmetries that affect who enters. If advantaged and disadvantaged individuals re-
spond differently depending on whether advantage is legitimate or ambiguous, then
the design of competition influences not only incentives conditional on entry, but
also the composition of those who select into competition. Understanding this se-
lection margin is important for evaluating competitive institutions and for designing
environments in which rewards depend less on opaque advantage and more on per-

formance.
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Appendix

A Additional Tables

Table A.1: Balance across Treatment Conditions

Fixed Fasy Random Die Roll Fixed Hard p-value

Male share 42.5 46.6 46.7 45.7 0.922
Age 19.85 19.72 20.05 19.76 0.049
Risk perception 6.96 6.35 6.34 6.13 0.038
Attitude towards competition 7.99 7.22 7.23 6.76 0.002
Math experience 63.8 65.5 56.5 70.7 0.054
Task 1 correct 18.52 16.37 18.27 17.57 <0.001
Task 2 correct 9.66 9.88 10.04 10.11 0.748

Notes: The table reports treatment-level means. Male share and math experience are reported in percent.
The final column reports the p-value from an F-test of equality across the four treatment conditions.

Table A.2: Sample Counts by Competitive Environment and Gender

Competitive environment Women Men Total

Easy benchmark 46 34 80
Legitimate advantage 61 73 134
Ambiguous advantage 111 109 220
Hard benchmark 50 42 92
Legitimate disadvantage 49 23 72
Ambiguous disadvantage 36 20 56

Notes: The table reports the number of observations in each
analysis cell. The six competitive environments combine the
four treatment conditions with the task assigned or reported
in Task 3.
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Table A.3: Performance and Competition Entry by Competitive Environment and
Gender

Competitive environment Gender N Entry Task 1 Task 2 Task 3

Easy benchmark Women 46 50.0 17.2 9.0 20.8
Easy benchmark Men 34 706  20.3 10.5 24.5
Legitimate advantage Women 61 49.2  15.5 9.5 18.7
Legitimate advantage Men 73 84.9 17.8 10.2 21.4
Ambiguous advantage Women 111 459  17.5 9.3 21.1
Ambiguous advantage Men 109 734 19.3 10.7 22.3
Hard benchmark Women 50 36.0 16.6 9.8 11.0
Hard benchmark Men 42 73.8 188 10.5 12.1
Legitimate disadvantage Women 49 34.7 16.1 9.6 9.8
Legitimate disadvantage Men 23 478 148 10.3 10.9
Ambiguous disadvantage Women 36 25.0 16.5 9.4 9.6
Ambiguous disadvantage Men 20 30.0 20.1 11.9 11.8

Notes: The table reports raw descriptive statistics by competitive environment
and gender. Entry is the observed competition-entry rate in Part 3, in percent.
Task 1 is the pre-choice easy task, Task 2 is the pre-choice hard task, and
Task 3 is the post-treatment task used for the piece-rate-versus-tournament
entry decision. Task 1, Task 2, and Task 3 report the mean number of correct
answers.
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Table A.4: Task Assignment and Reporting Shares

Group Fixed Easy Fixed Hard Random Die Roll Random — Die Roll

Overall  100.0 0.0 65.0 79.7 14755
[80] 92] [206] [276] (4.1)

Female 100.0 0.0 55.5 75.5 -20.1%**
[46] [50] [110]  [147] (5.9)

Male 100.0 0.0 76.0 84.5 -8.5
[34] [42] [96] [129] (5.4)

Notes: The Fixed Easy, Fixed Hard, Random, and Die Roll columns report the
percentage of subjects assigned to, or reporting, the easy task; observation counts
are reported in square brackets on the following row. Fixed Easy and Fixed Hard are
compliance checks because task type is fixed by design. In the Random treatment,
the easy/hard assignment probabilities were chosen to approximate the easy/hard
reporting distribution in the Die Roll treatment. The final column reports the
Random-minus-Die Roll difference in easy-task share, in percentage points, with
standard errors in parentheses. Stars indicate p-values from Fisher exact tests of
equality between the Random and Die Roll shares. *p < 0.10, **p < 0.05, ***p <
0.01.

Additional Figures
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Table A.5: Competition Entry by Competitive Environment and Gender

Environment Women Men Male — female

Fixed Easy 50.2 56.3 5.9
(6.4) (7.7) (9.7)
Random Easy 55.5 81.7 26.0*
(6.7) (4.4) (7.9)
Die Roll Easy 49.7 67.2 17.3***
(4.3) (4.3) (6.1)
Fixed Hard 49.1 65.7 16.6*
(7.1) (6.0) (9.6)
Random Hard 41.1 42.5 1.5
(7.0) (8.5) (11.5)
Die Roll Hard 40.4 27.9 -11.2
(7.8) (8.2) (10.0)
Observations 353 301 654

Notes: The dependent variable is competition entry. Pre-
dicted rates for women and men are competition entry rates,
in percent. The final column reports the male—female dif-
ference in percentage points. Robust standard errors are
reported in parentheses below the estimates. Stars in the
final column indicate tests of whether the male—female dif-
ference differs from zero. The Observations row reports the
number of women, men, and total observations in the esti-
mation sample. Predictions are from a probit model with
indicators for the six competitive environments, a male indi-
cator, interactions between the environment indicators and
the male indicator, and controls for baseline task perfor-
mance, risk preferences, competitiveness, age, and math ex-
perience. *p < 0.10, **p < 0.05, ***p < 0.01.
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Figure B.1: Raw Competition Entry by Competitive Environment and Gender
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Notes: The upper panel reports raw competition-entry rates by competitive environment
and gender. Thin vertical bars denote 95 percent confidence intervals. The lower panel
reports the corresponding raw male—female gap in percentage points; bars show the gender
gap and thin vertical bars denote 95 percent confidence intervals. Stars indicate tests of
whether the environment-specific gender gap differs from zero. *p < 0.10, **p < 0.05,
**p < 0.01.
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Figure B.2: Distribution of Reported Die-Roll Outcomes in the Die Roll Condition
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Notes: Bars report the share of Die Roll subjects reporting each die outcome (N = 276).
Outcomes one through three correspond to the easy (Type A) task; outcomes four through
six correspond to the hard (Type B) task. The dashed line marks the 16.7 percent
share implied by truthful reporting of a fair die. A chi-square test rejects the uniform
distribution, x2(5) = 99.3, p < 0.001.

51



Table A.6: Relative-Ability Robustness for Source-of-Advantage Contrasts

Women Men  Pooled

Panel A. Competitive advantage

Legitimate advantage - Easy benchmark 5.3 23.97*  14.6**
(9.0) (8.6) (6.1)
Legitimate advantage - Ambiguous advantage 8.0 12.6  10.3*

(7.8)  (55)  (4.8)

Panel B. Competitive disadvantage

Legitimate disadvantage - Hard benchmark -9.0 -25.2**  -15.4**
(9.7) (11.5)  (7.2)
Legitimate disadvantage - Ambiguous disadvantage 0.4 9.3 3.4

(10.4) (13.3)  (8.2)

Notes: The dependent variable is competition entry. Estimates are average marginal effects
expressed in percentage points; standard errors are reported in parentheses. Specifications replace
absolute baseline performance controls with relative-ability controls for Tasks 1 and 2. *p < 0.10,
**p < 0.05, ***p < 0.01.

C Instructions

All treatments share the instructions for Part One and Two of the experiment
(see, Figure C.1 - C.4), as well as the demographic survey (Figure C.17) and payment
(Figure C.18). Figure C.5 - C.8 are the screens for task 3 in the Die Roll treatment.
Figure C.9 - C.11 are the screens for task 3 in the Random Treatment. Figure C.12
- C.14 are the screens for task 3 in the Fixed Easy Treatment. Finally, Figure C.15
- C.16 are the screens for task 3 in the Fixed Hard Treatment.
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Table A.7: LPM Robustness for Source-of-Advantage Contrasts

Women Men Pooled

Panel A. Competitive advantage

Legitimate advantage - Easy benchmark 4.6 25. 17 14.8*
(9.2) (8.4) (6.2)

Ambiguous advantage - Easy benchmark 0.3 11.1 5.4
(7.9) (7.8) (5.6)

Legitimate advantage - Ambiguous advantage 6.4 14.1** 10.4**

(76)  (57) (47

Panel B. Competitive disadvantage

Legitimate disadvantage - Hard benchmark 9.4 -25. 1% -15.6™
(9.8) (11.4) (7.1)

Ambiguous disadvantage - Hard benchmark -6.8 -37.5"*  -19.6™
(9.9) (11.2) (7.4)

Legitimate disadvantage - Ambiguous disadvantage -0.7 9.9 2.9

(102)  (13.7)  (8.2)

Notes: The dependent variable is competition entry. Estimates are average marginal effects
expressed in percentage points; standard errors are reported in parentheses. Specifications are
linear probability models with HC2 robust standard errors and the same controls as Table 1.
*p < 0.10, **p < 0.05, ***p < 0.01.
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Table A.8: Session-Clustered Robustness for Source-of-Advantage Contrasts

Women Men Pooled

Panel A. Competitive advantage

Legitimate advantage - Easy benchmark 5.3 23.97*  14.6™
(9.2) (7.4) (5.9)

Ambiguous advantage - Easy benchmark 0.2 11.3* 5.5
(6.9) (5.2) (4.4)

Legitimate advantage - Ambiguous advantage 8.0 12.6™* 10.3*

0.7)  (42) (57

Panel B. Competitive disadvantage

Legitimate disadvantage - Hard benchmark -9.0 -25.2*  -15.4*
(11.2) (14.6) (5.8)

Ambiguous disadvantage - Hard benchmark -8.2 -38.8%*  -21.0™*
(7.3) (12.0) (7.1)

Legitimate disadvantage - Ambiguous disadvantage 0.4 9.3 3.4

(11.5)  (13.6)  (7.6)

Notes: The dependent variable is competition entry. Estimates are average marginal effects
expressed in percentage points; standard errors are reported in parentheses. Specifications are
probit models with the same controls as Table 1. Standard errors are clustered by session. *p <
0.10, **p < 0.05, ***p < 0.01.
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Table A.9: LPM Robustness for Absolute Task Difficulty and Competitive Environ-
ment

Women Men Pooled

Panel A. Absolute task difficulty

Easy task 2.6 -8.9 -2.7
(9.5) (8.9) (6.6)

Panel B. Advantage and disadvantage environments

Advantage environment 1.3 15.6™* 7.9
(7.5) (7.4) (5.3)
Disadvantage environment -7.8 -30.27 -18.1%

82)  (87)  (5.9)

Notes: The dependent variable is competition entry. Estimates are
average marginal effects expressed in percentage points; standard er-
rors are reported in parentheses. Specifications are linear probability
models with HC2 robust standard errors and the same controls as
Table 2. *p < 0.10, **p < 0.05, ***p < 0.01.

Table A.10: Session-Clustered Robustness for Absolute Task Difficulty and Compet-
itive Environment

Women Men Pooled

Panel A. Absolute task difficulty

Easy task 1.2 -7.2 -2.6
(7.5) (6.9) (4.6)

Panel B. Advantage and disadvantage environments

Advantage environment 1.6 15.5™* 8.0
(6.2) (5.5) (4.3)
Disadvantage environment -8.1 =294 -17.97

85  (107)  (5.6)

Notes: The dependent variable is competition entry. Estimates are
average marginal effects expressed in percentage points; standard er-
rors are reported in parentheses. Specifications are probit models
with the same controls as Table 2. Standard errors are clustered by
session. *p < 0.10, **p < 0.05, ***p < 0.01.
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Table A.11: Session-Clustered Robustness for Ambiguous Advantage and Selection

Women Men  Pooled

Panel A. Die Roll versus Random

Die Roll versus Random -1.8 -11.0* -6.1
(6.4) (6.6) (4.5)

Panel B. Selection within Die Roll

Reported easy versus reported hard 7.2 40.3** 22,77
(7.5) (7.4) (6.3)

Notes: The dependent variable is competition entry. Estimates are average
marginal effects expressed in percentage points; standard errors are reported in
parentheses. Specifications are probit models with the same controls as Table
3. Standard errors are clustered by session. *p < 0.10, **p < 0.05, ***p < 0.01.
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Table A.12: Ex Post Selection by Competitive Environment, Gender, and Entry
Choice

Environment Gender Choice N Task 3 Outperformed Profitable
Easy benchmark Female Competition 23 22.43 52.2 56.5
Easy benchmark Female Piece rate 23 19.09 21.7 26.1
Easy benchmark Male Competition 24 24.92 70.8 79.2
Easy benchmark Male  Piece rate 10 23.50 40.0 40.0
Legitimate advantage Female Competition 30 20.60 46.7 50.0
Legitimate advantage Female Piece rate 31 16.90 41.9 45.2
Legitimate advantage Male Competition 62 22.11 71.0 74.2
Legitimate advantage Male Piece rate 11 17.55 72.7 2.7
Ambiguous advantage Female Competition 51 22.31 60.8 62.7
Ambiguous advantage Female Piece rate 60 19.98 45.0 50.0
Ambiguous advantage Male  Competition 80 23.25 63.7 68.8
Ambiguous advantage Male Piece rate 29 19.69 51.7 55.2
Hard benchmark Female Competition 18 11.22 38.9 50.0
Hard benchmark Female Piece rate 32 10.94 46.9 53.1
Hard benchmark Male Competition 31 12.55 51.6 58.1
Hard benchmark Male Piece rate 11 10.82 45.5 45.5
Legitimate disadvantage Female Competition 17 10.65 29.4 47.1
Legitimate disadvantage Female Piece rate 32 9.31 25.0 28.1
Legitimate disadvantage Male Competition 11 12.27 27.3 45.5
Legitimate disadvantage Male Piece rate 12 9.67 25.0 25.0
Ambiguous disadvantage Female Competition 9  9.22 11.1 11.1
Ambiguous disadvantage Female Piece rate 27 9.78 14.8 18.5
Ambiguous disadvantage Male Competition 6 14.50 50.0 50.0
Ambiguous disadvantage Male Piece rate 14 10.57 7.1 7.1

Notes: Task 3 reports mean realized Task 3 performance. Outperformed is the share who
outperformed the matched partner. Profitable is the share for whom tournament entry would
have generated a higher Part 3 payoff than piece rate, given realized performance against the
matched partner. Outperformed and Profitable are reported in percent. At the end of the
experiment, one of the three incentivized parts was randomly selected for payment; the payoff
comparison in this table is therefore conditional on Part 3 being selected.
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Table A.13: Randomization Inference and Multiple-Testing Adjustment for the Main
Environment and Gender Contrasts

Adj. diff. (pp) RIp WY (subfam.) WY (all 18)
Panel A. Male—female entry gap, by environment (family of 6 tests)

Easy-task benchmark —-04 0.963 0.973

Legitimate advantage 24.3 0.001 0.005

Ambiguous advantage 15.5 0.008 0.036

Hard-task benchmark 7.6 0.378 0.754

Legitimate disadvantage —-2.3 0.842 0.973

Ambiguous disadvantage —15.5 0.145 0.459

Panel B. Source contrasts, pooled (subfamily of 6 tests)

Legit. advantage — easy bench. 13.6 0.026 0.093 0.259
Ambig. advantage — easy bench. 3.6 0.531 0.776 0.984
Legit. — ambig. advantage 10.0 0.033 0.093 0.309
Legit. disadvantage — hard bench. —15.7 0.021 0.093 0.258
Ambig. disadvantage — hard bench. —-17.9 0.018 0.082 0.206
Legit. — ambig. disadvantage 2.1 0.781 0.781 0.990
Panel C. Source contrasts, women (subfamily of 6 tests)

Legit. advantage — easy bench. 5.1 0.563 0.926 0.984
Ambig. advantage — easy bench. —-1.2 0.883 0.986 0.990
Legit. — ambig. advantage 6.4 0.390 0.881 0.958
Legit. disadvantage — hard bench. -7.3 0.409 0.881 0.959
Ambig. disadvantage — hard bench. —6.2 0.514 0.926 0.984
Legit. — ambig. disadvantage —-1.1 0.912 0.986 0.990
Panel D. Source contrasts, men (subfamily of 6 tests)

Legit. advantage — easy bench. 224 0.005 0.028 0.086
Ambig. advantage — easy bench. 9.1 0.230 0.407 0.894
Legit. — ambig. advantage 13.3 0.021 0.085 0.259
Legit. disadvantage — hard bench. —-13.6 0.165 0.392 0.819
Ambig. disadvantage — hard bench. -27.0 0.008 0.037 0.119
Legit. — ambig. disadvantage 13.4 0.243 0.407 0.894

Notes: RI p-values and Westfall-Young (WY) stepdown adjustments for the environment and gender
contrasts. Adjusted differences residualize competition entry (Freedman-Lane) on standardized Task 1-2
performance, risk, competitiveness, age, and math experience (plus male in the pooled panels), in percentage
points; magnitudes differ slightly from the main-table probit marginal effects but use the same covariates.
RI p-values use 10,000 joint permutations: gender within environment (Panel A), or environment within
task-difficulty and gender strata (Panels B-D). WY stepdown (Westfall and Young, 1993; Romano and
Wolf, 2005) uses studentized statistics on the same draws; “subfamily” adjusts within each six-test panel,
“all 18” adjusts jointly across Panels B-D. Adjusted p-values are monotone by construction.
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Table A.14: Do Competitive Environments Shift Common Performance Beliefs?

Avg. easy Avg. hard Easy — hard

Panel A. Environment effects on common performance beliefs

Male 0.73 0.33 0.40
(0.75) (0.51) (0.51)
Legit. advantage -0.35 -0.11 -0.25
(0.64) (0.44) (0.44)
Ambig. advantage 0.20 0.27 -0.07
(0.57) (0.39) (0.39)
Hard benchmark -1.20* -0.16 -1.04**
(0.68) (0.46) (0.47)
Legit. disadvantage -0.98 -0.47 -0.51
(0.67) (0.46) (0.46)
Ambig. disadvantage -0.17 -0.20 0.03
(0.74) (0.50) (0.51)
Legit. adv. x male -0.22 0.21 -0.43
(0.94) (0.64) (0.64)
Ambig. adv. x male -0.77 -0.35 -0.41
(0.86) (0.59) (0.59)
Hard bench. x male 0.11 -0.35 0.46
(1.02) (0.69) (0.69)
Legit. disadv. x male -1.16 -0.23 -0.93
(1.11) (0.76) (0.76)
Ambig. disadv. x male -0.16 0.56 -0.72
(1.18) (0.80) (0.80)
Panel B. Joint-test p-values
Do beliefs vary across environments? 0.123 0.509 0.129
Do environment effects differ by gen- 0.777 0.727 0.438
der?

Notes: Panel A reports OLS estimates for common performance-belief outcomes.
Estimates are in numbers of correct answers; robust standard errors are in paren-
theses. Panel B reports p-values from Wald tests. The first row tests whether
competitive-environment indicators are jointly zero; the second row tests whether
environment-by-gender interactions are jointly zero. All specifications include the
controls described in the text. *p < 0.10, **p < 0.05, ***p < 0.01.
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Figure C.1: Screen 1
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Figure C.2: Screen 2
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Figure C.3: Screen 3
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Figure C.4: Screen 4
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Figure C.5: Task 3 - Die Roll Treatment - 1
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Figure C.6: Task 3 - Die Roll Treatment - 2
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Figure C.7: Task 3 - Die Roll Treatment - 3
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Figure C.8: Die Roll Treatment - Incentivized Guess
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Figure C.9: Task 3 - Random Treatment - 1
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Figure C.10: Task 3 - Random Treatment - 2
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Figure C.11: Random Treatment - Incentivized Guesses
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Figure C.12: Task 3 - Fixed Easy Treatment - 1
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Figure C.13: Task 3 - Fixed Easy Treatment - 2
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Figure C.14: Fixed Easy Treatment - Incentivized Guesses
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Figure C.15: Task 3 - Fixed Hard Treatment - 1
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Figure C.16: Task 3 - Fixed Hard Treatment - 2
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Figure C.17: Post experimental questionnaire
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Figure C.18: Sample Payment Page
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