International Economic Review

| ORIGINAL ARTICLE @ETEEED

W) Check for updates

WILEY

Gender Criteria Gap in Evaluation: Role of Perceived

Intentions and Outcomes

Nisvan Erkal' | Lata Gangadharan? | Boon Han Koh?

!Department of Economics, University of Melbourne, Parkville, Victoria, Australia | 2Department of Economics, Monash University, Clayton, Victoria,

Australia | 3Department of Economics, University of Exeter, Exeter, UK

Correspondence: Lata Gangadharan (lata.gangadharan@monash.edu)

Received: 16 August 2024 | Revised: 27 March 2026 | Accepted: 2 April 2026

Keywords: biases in beliefs | discrimination | evaluation criteria | gender criteria gap | laboratory experiments | outcome bias | social preferences

ABSTRACT

We investigate whether different criteria are used in evaluating male and female leaders when outcomes are determined by
unobservable choices and luck. Evaluators form beliefs about leaders’ choices (perceived intentions) and make discretionary
payments. We find that while payments to male leaders are determined by both outcomes and perceived intentions, those to
female leaders are determined by outcomes only. We label this new source of gender bias as the gender criteria gap. Our findings
imply that high outcomes are necessary for women to get bonuses, but men can receive bonuses for low outcomes if evaluators

hold them in high regard.
JEL Classification: C92, D91, J71

1 | Introduction

Subjective performance measures are frequently used by organi-
zations as part of their performance evaluation. These measures
may complement or even replace objective performance mea-
sures because it is difficult to capture all aspects of employees’
contributions through explicit contracts and quantifiable met-
rics (Baker et al. 1994; Prendergast 1999). However, subjective
assessments may induce investment in influence activities by
employees (see, e.g., de Janvry et al. 2023; Milgrom and Roberts
1988) or lead to biased evaluations by evaluators, such as those
based on gender (e.g., Bohren et al. 2019).

An obvious channel through which gender biases can enter the
evaluation process is the beliefs evaluators form about employees’
actions or abilities since evaluators often cannot observe the
full determinants of outcomes. In this paper, we introduce and
provide evidence for a different channel through which gender

biases can arise, the gender criteria gap, where different criteria
are used to evaluate men and women.

We consider a leadership setting where leaders assume respon-
sibility for the outcomes of others (Edelson et al. 2018; Ertac
and Gurdal 2012). Specifically, leaders determine the payoffs of
a group of individuals through the actions they choose. Group
members evaluate the leaders after observing the outcomes
which are jointly determined by unobservable actions and luck.
Outcomes serve as signals and can assist evaluators to update
their beliefs about the actions taken. Evaluators then make remu-
neration decisions and determine the discretionary payments
received by the leaders. Such discretionary payments, which can
take the form of bonuses or pay increments, are common features
of remuneration packages offered by many organizations. Since
the actions taken by the leaders are not observable, we collect data
on the evaluators’ beliefs, which reflect their perceptions of the
leaders’ intentions. We assume that leaders can be rewarded (or
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penalized) for both their perceived intentions and/or the resulting
outcomes. The latter can arise when evaluators find it challenging
to assess employees solely based on the merits of the actions taken
without being influenced by the outcomes of those actions, a
phenomenon referred to as outcome bias.!

We analyze to what extent evaluators base their payment deci-
sions on their beliefs about the actions taken by their leaders and
to what extent their evaluation is also influenced by the observed
outcome itself. If beliefs or outcomes play differential roles in the
evaluation of (i.e., discretionary payments received by) male and
female leaders, this suggests that male and female leaders are
subjected to different evaluation criteria. We define this as the
gender criteria gap.

Our research strategy relies on laboratory experiments to draw
causal links between the gender of the leader, the beliefs of
the evaluators, and the discretionary payments made by the
evaluators. Using observational data, it is difficult to discern
whether any observed gender biases in evaluation are due to
differences in beliefs about the leaders’ actions or other factors
(such as an outcome bias). This is because the information
evaluators have about leaders is not available to researchers.
Moreover, the informativeness of the signals observed by evalu-
ators is not known, making it difficult to ascertain the process
of belief formation. Experimental methods provide us with
more precise and reliable measures of key variables, such as
the evaluators’ initial beliefs (prior beliefs) about the leaders’
actions before observing any outcomes and their updated beliefs
(posterior beliefs) after outcomes are realized, how these beliefs
compare to the Bayesian benchmark, how they are mapped to
discretionary payments, and importantly, how all these vary with
gender. This approach is important for establishing the drivers
of gender biases and for developing effective strategies against
them.

In the experiment, individuals are divided into groups of three.
They all make investment choices on behalf of the group before
one of them is assigned to be the leader while the other two
are appointed as members who act as evaluators. The leader’s
investment decision is implemented for the group. The outcome
for the group depends on both the leader’s choice, which is
unobservable to the evaluators, and luck. A high investment
choice leads to a higher probability of a high outcome for the
group, but it comes at a higher private cost to the leader. The
leader’s gender is revealed to the group and members form initial
beliefs about the leader’s investment choice and update their
beliefs after observing the outcome of the leader’s decision. They
then make discretionary payments (which may be positive or
negative) to the leader.

To illustrate the type of leadership paradigm motivating our
design, consider politicians who are expected to engage in proso-
cial activities that impact the welfare of voters who subsequently
evaluate the leaders’ actions, or CEOs whose actions impact the
payoffs or reputation of board members who then decide on their
compensation.? Effective governance in such situations depends
not only on competency but also on prosocial preferences.’> The
importance of prosocial preferences for leadership outcomes is
what we emphasize in our experimental design.*

Leaders’ investment choices are thus determined by both their
altruism toward other group members and the discretionary
payments they anticipate to receive. Evaluators, in turn, may rec-
ognize that both of these factors shape leaders’ decisions and take
them into account when determining the discretionary payments.
We conjecture that, first, gender discrimination in the discre-
tionary payments may arise due to gender differences in beliefs.
For example, if evaluators hold the belief that female leaders are
more likely to make an altruistic choice, they may want to reward
them with higher discretionary payments.® Alternatively, gender
discrimination in the discretionary payments may be driven by
gender differences in evaluation criteria, where evaluators place
different weight or emphasis on the leader’s outcomes (outcome
bias) and/or their beliefs while determining their payments. For
example, if evaluators are socially conditioned to think that,
irrespective of perceived intentions, more favorable outcomes
from men are worthy of higher financial remuneration than those
from women, then discretionary payments may be higher for
male leaders.

Our results reveal gender differences in discretionary payments.
Strikingly, we do not detect any gender differences in evaluators’
beliefs about leaders’ investment choices. Hence, we show that
gender biases in beliefs are not the channel through which
gender differences emerge in discretionary payments. However,
we detect a gender criteria gap. Specifically, while male leaders’
discretionary payments are determined by both outcomes and
evaluators’ beliefs of the leaders’ investment choices, female
leaders’ discretionary payments are predominantly determined
by outcomes. Although we do not find a systematic gender
difference in the weight placed on outcomes, there is a significant
gender difference in the weight placed on beliefs. Hence, different
criteria are used in the evaluation of male and female leaders.

Our results thus offer a new perspective on how beliefs contribute
to gender biases in the evaluation of leaders. By documenting the
presence of a gender criteria gap, our findings imply that policies
designed to counteract gender discrimination should not only
target biases in beliefs, but also the differential criteria that eval-
uators may use in their subjective evaluation of men and women.
Beliefs are important in our setup not because they are biased,
but because they play differential roles in the determination of
male and female leaders’ discretionary payments. As we discuss
in Section 5, our findings underscore the importance of providing
clearer guidance to evaluators on the criteria to be used in the
performance evaluation process.

Our research contributes to three strands of the literature. First,
we relate to the research on gender biases in performance
evaluation in diverse domains, such as teaching (e.g., Boring
2017; MacNell et al. 2015; Mengel et al. 2019), music (e.g., Goldin
and Rouse 2000), science and medicine (e.g., Jensen et al. 2018;
Régner et al. 2019; Sarsons 2022), leadership (e.g., Eckel et al.
forthcoming; Erkal et al. 2023; Grossman et al. 2019), financial
management (e.g., Egan et al. 2022), retail (e.g., Benson et al.
2026), academia (e.g., Eberhardt et al. 2023), and group work (e.g.,
Sarsons et al. 2021).° Some studies (e.g., Boring 2017; Eberhardt
et al. 2023; MacNell et al. 2015; Mengel et al. 2019) suggest that
men and women are assessed differently against a predetermined
set of criteria.

International Economic Review, 2026

95USD17 SUOLLILLIOD SAITER.D 3(ded!dde ay) Aq peuseno a1e sapile YO ‘9sn JO 3| 10j ARiqiauljuO A3[IAA UO (SUONIPUOD-PUE-SLLLIBI WO AB | 1M ATeIq 1 U1 |UO//SL) SUONIPUOD PUe SWLB | 8U) 38S *[9202/50/T2] U0 Akeiqiauluo A8]IM ‘80Us|[8XT 812D PUe U)ESH Jo}ainiisul euoieN ‘IOIN Aq 820029 1/TTTT OT/I0p/wod A8 | Alelqjpul|uo//sdny wolj papeojumoq ‘0 ‘vSezeorT



Distinguishing between belief-based and preference-based dis-
crimination, Bohren et al. (2019) and Coffman et al. (2021) find
that discrimination against women tends to be the former rather
than the latter.” Barron et al. (2024) distinguish between explicit
and implicit belief-based discrimination, while Albrecht et al.
(2013), Campos-Mercade and Mengel (2023), and Erkal et al.
(2023) examine biases in belief updating. While our study also
investigates gender differences in beliefs, our main focus is on
whether and how evaluators use their beliefs when determining
the compensations made to men and women. We contribute to
this literature by developing and testing the concept of the gender
criteria gap. We do this with a focus on beliefs about intentions
and show that perceived intentions is not a criterion used in the
evaluation of women.

The second strand of literature we contribute to is the emerging
research on beliefs as predictors of behavior. Although economic
models, in general, assume that beliefs are drivers of decisions,
evidence suggests that the link is often attenuated (e.g., Coibion
et al. 2022; Costa-Gomes and Weizsicker 2008; Giglio et al. 2021).
Moreover, information interventions designed to correct mis-
taken beliefs seem to have modest effects on decisions (Haaland
et al. 2023). Yang (2025) shows evidence that this may be due
to difficulties individuals face in translating their beliefs into
decisions. We contribute to this literature by studying this in the
context of discrimination and showing that gender may interact
with this translation of beliefs to decision making.

Finally, our study connects to the literature on outcome bias
in the compensation of decision makers and advances this
literature by providing the first evidence on whether outcome
bias depends on the gender of the evaluated agent. Using obser-
vational data, Bertrand and Mullainathan (2001), Wolfers (2007),
and Gauriot and Page (2019) show that agents are rewarded
and penalized for factors beyond their control, such as luck.
Research using experimental methods provides mixed evidence
on the outcome bias. While Gurdal et al. (2013) and Brownback
and Kuhn (2019) document that individuals’ judgment about
others’ actions is biased by luck even when intentions are fully
observable, Charness (2004) and Charness and Levine (2007)
show that individuals’ reciprocal behavior reacts more strongly
to intentions than outcomes. Unlike previous studies, intentions
are not directly observed in our context and hence, evaluators
form beliefs about the leaders’ intentions, which we refer to as
perceived intentions. We show that there is a gender difference
in the role perceived intentions and outcomes play in evaluators’
reciprocal decisions. In contrast to previous findings, perceived
intentions do not play a role in the case of female leaders.
Reciprocity toward female leaders is shaped by outcomes only.

2 | Experimental Design

The main task in the experiment is a leadership task which
consists of two stages.®

2.1 | Leadership Task — Stage 1: Investment
Decision

In Stage 1, all participants make investment decisions. They are
informed that they have been assigned to a group of three, that

they will remain in the same group for the entire task, and that
once these investment decisions are made, their roles within
the group will be determined randomly. One person will be
assigned to be the leader and the other two group members will
be assigned to be evaluators (referred to as “members” in the
experiment). All participants are instructed to make investment
decisions assuming that they will be the leader. Their decisions
are implemented for their group if they are assigned to be the
leader.

When making decisions as the leader, participants are endowed
with 300 Experimental Currency Units (ECU) to cover the cost
of investing in one of two options: Investment X or Investment
Y. The leader pays the investment cost, but each group mem-
ber (including the leader) receives the same return from the
investment. Both investment options can either fail (leading to
a low return) or succeed (leading to a high return). Investment
X (Investment Y) costs the leader 200 ECU (50 ECU) and yields
a success probability of 0.75 (0.25). Participants are informed
that leaders’ investment decisions are not observable, but their
outcomes are. Hence, outcomes serve as noisy signals about the
leaders’ decisions.

Participants complete five investment tasks with different param-
eterizations as shown in Table 1. The costs and probabilities of
success remain constant across all five tasks, while the returns
from the investments vary, leading to different payoffs for the
leader and the evaluators. We use five investment tasks for
two reasons. Our first reason is to test the robustness of our
results since the leader’s investment decisions may be sensitive
to the payoff structure. For instance, Erkal, Gangadharan, and
Koh (2022) find that leaders are averse to making the self-
interested investment choice if evaluators receive zero payoff
in case of failure. Our second reason is to collect multiple
decisions from each leader and evaluator to increase the sta-
tistical power for our analysis.”’ In all five tasks, the expected
return to the leader is always higher under Investment Y, but
the expected return to each evaluator is always higher under
Investment X.

2.2 | Treatment: Gender of the Leader

Participants are randomly assigned to groups of three with either
a female leader or a male leader. After participants make their
decisions in Stage 1 and before Stage 2 begins, they are informed
on their computer screens of their group assignment and their
roles within the group.

The leader’s gender is revealed to evaluators following the
approach described in Bordalo et al. (2019). The experimenter
calls out each group separately by their group number and asks
the group’s participants to raise their hands. The experimenter
then announces the last three digits of the ID number of the
group’s leader,! and the leader is asked to respond by saying
“here.”

Our protocol enables the leader’s gender to be discreetly revealed
to evaluators through their voice. Specifically, participants are
seated in individual cubicles with high partitions, ensuring that
they are unable to see one another but can hear their leader’s
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TABLE 1 | Investment tasks.

Investment X Investment Y
High Low High Low
outcome outcome outcome outcome
(Succeeds) (Fails) Expected (Succeeds) (Fails) Expected

Task 1

Individual investment return 150 0 150 0

Each evaluator earns 150 0 112.5 150 0 37.5

Leader earns 250 100 212.5 400 250 287.5
Task 2

Individual investment return 200 0 200 0

Each evaluator earns 200 0 150 200 0 50

Leader earns 300 100 250 450 250 300
Task 3

Individual investment return 250 0 250 0

Each evaluator earns 250 0 187.5 250 0 62.5

Leader earns 350 100 287.5 500 250 312.5
Task 4

Individual investment return 250 50 250 50

Each evaluator earns 250 50 200 250 50 100

Leader earns 350 150 300 500 300 350
Task 5

Individual investment return 300 50 300 50

Each evaluator earns 300 50 237.5 300 50 112.5

Leader earns 400 150 337.5 550 300 362.5

Note: The costs of each investment (200 ECU for Investment X and 50 ECU for Investment Y) are fixed for all five tasks. Similarly, the probabilities of each
investment succeeding (0.75 for Investment X and 0.25 for Investment Y) are fixed for all five tasks. Only the individual investment returns for each group member
(including the leader) vary across the five tasks. In each case, the evaluator’s earnings are equivalent to the individual investment return. To calculate the net
earnings to the leader in Stage 1, we take into account his/her endowment (300 ECU) and the cost of the chosen investment. To illustrate, if the leader chooses
Investment X in Task 1, then the cost of 200 ECU is deducted from the leader’s endowment of 300 ECU, and the investment provides a return of 150 ECU if it
succeeds (75% chance) and 0 ECU if it fails (25% chance). Hence, the expected net earnings to the leader in Stage 1 if s/he chooses Investment X is given by 300
(endowment) — 200 (cost) + (0.75 X 150 + 0.25 x 0) (expected return from Investment X) = 212.5 ECU, while the expected net earnings to each evaluator is given

by (0.75 X 150 + 0.25 x 0) (expected return from Investment X) = 112.5 ECU.

voice. The greeting is restricted to a single word “here” as in
Bordalo et al. (2019) to limit the amount of information that
may be conveyed by the leader’s voice beyond gender (such as
their ethnicity). We ask all group members to raise their hands
when their group number is called to avoid drawing any obvious
attention to the leader’s announcement. Finally, from this point
onward in the experiment, whenever there is a reference to the
leader, evaluators see on their computer screens the pronoun
corresponding to their leader’s gender (see Appendix Figure C1
for examples of decision screens for evaluators who are matched
with a female leader). Hence, information about the leader’s
gender is first introduced to the evaluators using the leader’s
voice, and it is further reinforced throughout the experiment
using gender-specific pronouns. Using this protocol, differences
in evaluations can be attributed to differences in the leader’s
gender.?

2.3 | Leadership Task — Stage 2: Elicitation of
Beliefs and Discretionary Payments

After the groups and roles are revealed, for each investment task,
we elicit evaluators’ beliefs about the investment choices of the
leaders. We regard these beliefs as the perceived intentions of the
leader. Evaluators report two sets of beliefs about their leader on
two separate screens. First, they report their prior belief of the
likelihood that the leader has chosen Investment X. Next, they
are asked to report their posterior beliefs of the likelihood that the
leader has chosen Investment X conditional on the investment
being successful and unsuccessful. Evaluators are paid for either
their prior belief or their posterior belief corresponding to the
realized outcome of the leader’s investment choice. Beliefs are
incentivized using the binarized scoring rule (Erkal et al. 2020;
Hossain and Okui 2013).
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In each investment task, after the evaluators state their beliefs,
they can choose to adjust the leader’s payoff from Stage 1 by
choosing a discretionary payment between -100 and 100 ECU in
multiples of 10 ECU. Evaluators make two discretionary payment
decisions for each investment task, one conditional on the invest-
ment being successful and another conditional on the investment
failing. To make each evaluator’s decision potentially consequen-
tial and to minimize free riding by evaluators on each other’s
decisions, the choice of one of the two evaluators is randomly
chosen to be implemented. The payment made to the leader is
based on this evaluator’s decision corresponding to whether the
leader’s investment failed or succeeded. The evaluators’ payoffs
are not affected by their discretionary payment decisions.

2.4 | Procedures

All sessions were conducted at the Experimental Economics
Laboratory at the University of Melbourne (E*MU) and pro-
grammed using z-Tree (Fischbacher 2007). Participants were
university students recruited across different disciplines using
ORSEE (Greiner 2015).

Each participant was invited to complete a pre-experimental
questionnaire on Qualtrics before attending the session. The pre-
experiment questionnaire included basic demographic questions.
At the end of the questionnaire, they were assigned a six-
digit ID number that provided us with information about the
participant’s gender and enabled us to achieve gender balance in
the allocation of leadership and evaluator roles in each session.
In the majority of cases (82%), each leader was matched with one
male evaluator and one female evaluator. While we reveal the
gender of the leader to the group using the leader’s voice, the
gender composition of the evaluators in the group is not revealed.

Participants received printed instructions for the leadership task
and answered a number of comprehension questions. A summary
of the instructions was then read aloud by the experimenter. In
the leadership task, the order in which the five investment tasks
were presented to participants was randomized across sessions.
After completing the leadership task, subjects participated in a
dictator game in groups of two. Each participant was endowed
with 300 ECU which they were asked to allocate between
themselves and their matched partner. Within each pair, one
participant’s decision was randomly chosen at the end of the
session to determine the earnings from the dictator game for both
participants. Participants also completed a questionnaire that
included questions relating to their decisions in the experiment,
as well as incentivized cognitive reflection (CRT) and risk-
elicitation tasks, which we use to control for their cognitive ability
and risk preferences.

Participants were paid for either the leadership task or for the
dictator game, randomly chosen, as well as the incentivized tasks
in the questionnaire. If participants were paid for the leadership
task, then the leaders were paid according to the decision they
made in a randomly chosen investment task in Stage 1 and
any discretionary payments given to them by one of the two
evaluators in Stage 2. Evaluators were paid either for their leader’s
investment decision in Stage 1 or for their reported beliefs in Stage
2.8 Participants earned 41.09 AUD on average.

We collected data from 591 participants in two waves, with the
first wave in 2019 (351 participants) and the second wave in
2025 (240 participants). The session sizes were large, with most
sessions having 24 participants (eight groups). All 591 participants
made investment decisions as leaders in the experiment before
the roles were revealed. After the roles were revealed, 394
evaluators reported their beliefs and made discretionary payment
decisions for 197 leaders.*

Given our sample size, our power calculations suggest that we
are able to detect a 0.129 standard deviation difference between
female and male leaders in payoff adjustments and prior beliefs.
Simulations using data from Erkal, Gangadharan, and Koh (2022)
reveal that we are able to detect a gender difference of 0.2-0.25
in the estimated parameters in the attribution of outcomes (i.e.,
differences in the estimated values of y; or y, based on the
econometric framework presented in Section 4.2.1). To determine
our statistical power for detecting the gender criteria gap, we per-
formed power calculations using simulations based on the data
from the first wave (N = 233 evaluators). The combined dataset
provides us with a statistical power of 0.95 to detect the gender cri-
teria gap observed in the first wave at the 5% level, and a power of
at least 0.85 to detect the same gender criteria gap at the 1% level.

3 | Conceptual Framework

In this section, we describe what factors may influence leaders’
and evaluators’ decisions in the context of our experiment. This
discussion is based on a simple model presented in Appendix B
and will guide our analysis in the next section.

In our experiment, each leader makes an unobservable discrete
investment choice of X or Y on behalf of a group of N players.
We assume the leaders’ investment choices to be determined
by both their type (i.e., the weight they put on others’ payoff
relative to their own payoff) and the discretionary payments
they expect to receive. If the expected discretionary payments
are sufficiently high, then even a purely self-interested leader
will find it optimal to choose Investment X. However, for lower
expected discretionary payments, there exists a leader type who
is indifferent between choosing Investment X and Investment
Y. Leaders with a higher concern for others’ payoffs than this
threshold type will choose Investment X.

The parameterization of the investment tasks in the experiment is
such that a self-interested leader will never choose Investment X
if they expect zero discretionary payments, and they will always
choose Investment X if they expect the maximum payment for
a high outcome and the lowest possible payment for a low
outcome. Hence, for intermediate levels of expected discretionary
payments, which is what we observe in our data, whether a leader
will choose Investment X will depend on their relative concern for
others’ payoff.

To form beliefs about the choices made by the leaders, evalu-
ators form second-order beliefs on the leaders’ expectations of
discretionary payments. Given these beliefs, they can solve for
the leader type who is indifferent between choosing Investment
X and Investment Y. Hence, conceptually, when evaluators state
their beliefs on the likelihood that the leader chooses Investment
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X, they are stating their beliefs about the leader having sufficiently
high social preferences. These beliefs, which we refer to as
perceived intentions, may be different between male and female
leaders if evaluators expect them to differ both in terms of the
distributions from which they draw their types and in terms of
their expectations on discretionary payments.

After observing the outcome Q, evaluators update their prior
beliefs and decide whether they would like to make a discre-
tionary payment to the leader. Although each leader makes
decisions for five investment tasks (with different parameteri-
zations) and each evaluator is asked to make five discretionary
payment decisions, the leaders do not receive any information
about the decisions of the evaluators during the experiment.
This implies discretionary payments cannot be motivated by an
incentive to change the future behavior of leaders, so we regard
them as reciprocal actions.

We consider a model of reciprocity where reciprocal actions
are potentially determined by both (perceived) intentions (as
represented by the evaluators’ posterior beliefs) and outcomes.”
Making this distinction and considering both factors are impor-
tant given the evidence from the literature which shows that
reciprocal behavior can be shaped by both intentions (see, e.g.,
Charness 2004; Charness and Levine 2007) and outcomes (e.g.,
Brownback and Kuhn 2019; Gurdal et al. 2013). Hence, in this
framework, outcomes potentially affect discretionary payments
through two different channels: in addition to the indirect impact
they have through evaluators’ posterior beliefs, they can also have
a direct impact independent of the beliefs.

Different evaluators may put different weights on the perceived
intentions versus the realized outcome. As an extreme case, if two
evaluators care about intentions only and if they have the same
posterior beliefs, then they will choose the same discretionary
payment irrespective of the outcome. On the other hand, if two
evaluators care about outcomes only and if they observe different
outcomes, then they will choose different discretionary payments
even if their posterior beliefs are the same.

In this framework, gender differences in discretionary payments
may stem from gender differences in beliefs or perceived inten-
tions, gender differences in the direct weight put on outcomes
(outcome bias), and gender differences in the weight put on
perceived intentions. Evaluators use different criteria in the
determination of the payments for male and female leaders if
they put different weights on outcomes and different weights on
beliefs depending on the leader’s gender. We refer to the gender
difference we may observe in the criteria used as the gender
criteria gap.

To summarize, the key research questions we analyze using this
conceptual framework are the following:

1. Are there gender differences in discretionary payments?

2. If so, can the differences be explained by gender differences
in beliefs?

3. What are the determinants of discretionary payments? Are
they shaped by both outcomes and beliefs about the leaders’
intentions?

4. If so, are there gender differences in the weights evaluators
put on outcomes versus perceived intentions? That is, are
evaluators more likely to suffer from an outcome bias or more
likely to rely on their beliefs, depending on the gender of the
leader?

4 | Results

We start our analysis by first examining whether there are gender
differences in discretionary payments in Section 4.1 (Research
Question 1). Then, in Section 4.2, we examine the channels
driving the differences in discretionary payments, specifically
whether there are gender differences in beliefs (Research Ques-
tion 2) and in the weights placed by evaluators on perceived
intentions versus outcomes (Research Questions 3 and 4). Finally,
we examine the robustness of our results in Section 4.3.

4.1 | Evaluators’ Discretionary Payments

We first examine the overall payments made to female and
male leaders (Research Question 1). Overall, 78.8% of leaders
receive either a positive discretionary payment (i.e., bonus) or
a negative discretionary payment (i.e., penalty) from evaluators,
with male and female leaders being equally likely to not receive
any discretionary payments (20.2% of male leaders and 22.2% of
female leaders; p-value = 0.502).* However, panel (a) of Figure 1
shows that there is a statistically significant gender difference
in the distribution of discretionary payments (Kolmogorov-
Smirnov test: p-value = 0.017). Specifically, penalties given to
male leaders are higher than those given to female leaders. On
the other hand, male leaders receive higher bonuses than female
leaders. In panel (b), we observe that this is driven by female
leaders being less likely to receive the maximum penalty (i.e.,
—100 ECU) or the maximum bonus (i.e., +100 ECU) as compared
to male leaders. We summarize as follows.

Result 1. Male and female leaders are equally likely to receive a
discretionary payment. However, the distribution of discretionary
payments differs between male and female leaders.

We next investigate whether leaders’ expectations of the dis-
cretionary payments are in line with the actual discretionary
payments they receive. Panel (a) of Figure 2 presents the empirical
cumulative distributions of female and male leaders’ expectations
regarding these payments. The panel reveals that male and
female leaders expect different levels of discretionary payments
(Kolmogorov-Smirnov test: p-value < 0.001). For bonuses, we
observe that, consistent with evidence on the “kernel of truth”
(e.g., see Bordalo et al. 2019), the gender difference in leaders’
expectations shown in panel (a) is in the same direction but
much larger than the gender difference observed in Figure 1.
For penalties, the gender differences are reversed. While female
leaders receive lower penalties than male leaders, they expect to
receive higher penalties than male leaders.

Panels (b) and (c) of Figure 2 compare the actual discretionary
payments that leaders receive (solid lines) with their expectations
of discretionary payments (dashed lines). We find that the
distributions of expectations of both female leaders (panel b) and
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(b) Histograms of discretionary payments
FIGURE 1 | Distributions of discretionary payments, by the leader’s gender. Note: Panel (a) presents the empirical cumulative distribution of

discretionary payments for male leaders (solid line) and female leaders (dashed line). The distributions are statistically significantly different between
genders (Kolmogorov-Smirnov test: p-value = 0.017). Panel (b) presents the distribution of payments as a histogram and reveals that much of this
difference is driven by female leaders being less likely than male leaders to receive the maximum penalty (=100 ECU) or the maximum bonus (+100

ECU).

male leaders (panel c) differ significantly from the distributions
of actual discretionary payments received (Kolmogorov-Smirnov
tests: p-values = 0.024 and <0.001, respectively).

More importantly, male and female leaders’ expectations depart
from the actual payments in different ways. Specifically, female

leaders tend to be pessimistic, expecting higher penalties and
lower bonuses than what they receive. On the other hand, male
leaders are optimistic in that they expect lower penalties and
higher bonuses than what they receive from the evaluators. Our
findings suggest that leaders’ expectations about discretionary
payments may be influenced by gender differences in confidence
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FIGURE 2 | Leaders expectations of evaluators’ discretionary pay-
ment decisions versus evaluators’ actual discretionary payment decisions,
by the leader’s gender. Note: Panel (a) presents the empirical cumulative
distribution of leaders’ beliefs about the discretionary payments that they
will receive, separately for male leaders (solid line) and female leaders
(dashed line). The distributions are statistically significantly different
between gender (Kolmogorov-Smirnov test: p-value < 0.001). Panels (b)
and (c) compare the actual discretionary payments that leaders receive
(solid line) with their expectations of discretionary payments (dashed
line). The distributions of expectations differ from the distributions of
actual payments received for both female leaders (Kolmogorov-Smirnov
test: p-value = 0.024) and male leaders (Kolmogorov-Smirnov test:
p-value < 0.001).

or by societal norms about the role gender plays in shaping
discretionary payments.

4.2 | Channels Driving Gender Differences in
Discretionary Payments

In this section, we explore potential channels driving discre-
tionary payment decisions. We first outline our estimation
strategy in Section 4.2.1, and we report our results in Sections 4.2.2
and 4.2.3.

4.2.1 | Estimation Strategy

We start by investigating whether evaluators’ prior beliefs and
updating behavior differ between male and female leaders
(Research Question 2). In all our analyses, belief is a variable that
takes an integer value in the range [0, 100], where a higher belief
implies that the evaluator thinks the leader is more likely to have
chosen Investment X.

To examine gender differences in evaluators’ prior beliefs, we
estimate the following equation:

uj = Py + B, Female; + B,Investment X; + BX + ¢, @

where y; is evaluator j’s prior belief that the leader has chosen
Investment X, Female; indicates whether the leader is female,
Investment X; is an indicator variable for whether evaluator
j chooses Investment X in Stage 1, X represents a vector of
covariates for task parameters and the leader’s characteristics,
and ¢; captures non-systematic errors. 3, allows us to examine
whether evaluators’ own investment choice as leaders influences
their prior beliefs, that is, whether a consensus effect is present
(Erkal, Gangadharan, and Koh 2022). Our primary outcome
variable of interest is 8;, which tests whether there is any gender
difference in evaluators’ prior beliefs.

To examine gender differences in posterior beliefs, we consider
the following econometric specification:

logit (0} (X|Q)) = logit (u;) + 7 I(Q = Qy ) - logit (p)

+y.1(Q =Qy) - logit(1 - p) +¢, @)

where logitz = log(lz:),” I(+) is an indicator function for the
observed outcome (Q) of the investment, o;(X|Q) and u; repre-
sent evaluator j’s reported posterior beliefs (given Q) and prior
beliefs, respectively, and ¢; captures nonsystematic errors. p and
1 — p denote the probability of a high outcome under Investments
X and Y, respectively. In our experiment, p = 0.75.

The specification in (2) nests the theoretical Bayesian bench-
mark as a special case with § = y; =y, = 1, and any deviation
in the estimated parameters from 1 is interpreted as non-
Bayesian updating behavior. Hence, this specification allows for a
comprehensive analysis of systematic biases in belief updating.'®

Deviations from the Bayesian benchmark may arise from base-
rate neglect and/or an under- or over-responsiveness to signals,
independent of the evaluators’ priors. The main parameters of
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interest are y; and y;, which represent the evaluator’s response
to a signal of high outcome (i.e., investment succeeds) and low
outcome (i.e., investment fails), respectively, when updating their
beliefs. y; < 1(y; < 1)implies that the evaluator attributes a high
(low) outcome more to luck relative to a Bayesian, while y;; > 1
(y, > 1) implies that s/he attributes the outcome more to the
leader’s decision.”” We estimate Equation (2) using ordinary least
squares (OLS) and compare the coefficients for male and female
leaders to analyze whether evaluators exhibit gender biases when
updating their beliefs about the leader’s investment choices.

Next, we evaluate whether evaluators’ discretionary payments
are shaped by perceived intentions and/or the leaders’ outcomes
(Research Question 3), and whether there are gender differences
in the weights that evaluators place on perceived intentions
versus outcomes (Research Question 4). To do this, we estimate
the following equation:

A =By +p10;+B1(Q=0Qy)+BX +¢j, (3)

where A; is the discretionary payment given by evaluator j, I(-)
and o; are the leader’s outcome and evaluator’s posterior belief
defined in a similar way as in Equation (2), X represents a vector
of covariates for task parameters and the leader’s characteristics,
and ¢; represents non-systematic errors.

The coefficients of interest are 3, and f,, which capture the
weights evaluators place on perceived intentions and the leader’s
outcomes, respectively, in determining discretionary payments.
Note that our analysis in Equation (2) allows us to evaluate
whether the differences in discretionary payments are driven by
differences in the posterior beliefs (o;) that enter Equation (3).
Importantly, independent of whether there are gender differences
in beliefs, 3, in Equation (3) allows us to evaluate whether and
how these beliefs affect decisions about discretionary payments.
B,, on the other hand, allows us to capture the direct effect
of the leader’s outcome over and beyond its impact via beliefs;
that is, it allows us to measure outcome bias. According to
the informativeness principle in contract theory (Bolton and
Dewatripont 2005), outcomes should not matter in determining
discretionary payments over and beyond their role as signals
for belief updating. Hence, 3, measures whether an evaluator
overweighs a signal relative to its informational content.

Since we are interested in whether these weights differ based
on the leader’s gender, we compare 3, and 3, between male and
female leaders. To do this, we run two separate regressions (one
for male leaders and one for female leaders) using seemingly
unrelated estimation. We then conduct a Wald test to examine the
equality of coefficients (separately for high outcome and posterior
belief) across the two models, clustering standard errors at the
evaluator level.?°

We present all our analysis taking into account evaluators who
do not update their beliefs or who update their beliefs inconsis-
tently during the experiment. Specifically, panels (a) and (b) of
Appendix Figure C2 present the distribution of evaluators who do
not update their beliefs (i.e., have posterior beliefs equal to prior
beliefs) or update their beliefs inconsistently (i.e., have posterior
beliefs in the opposite direction to that predicted by Bayes’ rule),
respectively. We classify an evaluator as a non-updater if all their
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FIGURE 3 | Evaluators’ prior belief that the leader has chosen
Investment X, by the leader’s gender. Note: The figure presents evaluators’
mean prior belief that the leader has chosen Investment X, separately for
male and female leaders. There are no statistically significant differences
in evaluators’ average prior beliefs about the investment choices made
by male and female leaders (p-value = 0.570). Error bars represent
95% confidence intervals accounting for standard errors clustered at the
participant level.

posterior beliefs are equal to their prior beliefs for all five rounds
of the investment task (25 evaluators, 6.4% of the sample), and as
an inconsistent updater if 25% or more of their posterior beliefs
are in the opposite direction to that predicted by Bayes’ rule (78
evaluators, 19.9% of sample).?

One concern is that non-updaters and inconsistent updaters may
not be paying attention to the experiment or have a lower under-
standing of the decision-making environment.”? Consequently,
we also present our results by excluding these evaluators as their
inclusion may lead to biased conclusions, since the empirical
test of the relationship between the evaluators’ discretionary
payments and their beliefs relies on the assumption that the
evaluators’ belief reports reflect their true beliefs.?

4.2.2 | Are There Gender Differences in Evaluators’
Beliefs?

We first examine whether there exist gender differences in
evaluators’ prior and posterior beliefs about the leader that can
explain the gender difference in discretionary payment decisions.

Figure 3 presents evaluators’ prior beliefs that the leader has
chosen Investment X.** The figure reveals that there are no
statistically significant differences in evaluators’ average prior
beliefs about the investment choices made by male and female
leaders (p-value = 0.570). OLS estimates of Equation (1) reported
in Table 2 yield similar conclusions. In column (1) of the table,
we control for the evaluators’ investment decisions as leaders, the
difference in investment returns between a successful and a failed
investment, and whether the investment provides a return of zero
in case of failure. In column (2), we also control for participants’
characteristics, which include their age, whether the participant
is pursuing a major in economics, whether the participant is
an undergraduate student, whether the participant is Australian,
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TABLE 2 | OLS regressions of evaluators’ prior belief that the leader has chosen Investment X.

Dependent variable: Prior belief

Variables (¢)) @ A3) (4)
Female leader 0.115 0.155 —0.481 —0.257
(1.736) (1.731) (1.742) (1.970)
Chose Investment X as leader 22.010%** 20.915%** 20.320%** 20.663***
(1.616) (1.583) (1.586) (1.770)
High Return—Low Return 0.074%** 0.076™** 0.082%** 0.088™**
(0.014) (0.014) (0.015) (0.016)
Zero return if investment fails —0.080 0.004 0.374 0.173
(1.169) (1.169) (1.232) (1.417)
Inconsistent or non-updater —8.243%**
(2.060)
Constant 11.567*** 12.309* 11.255 9.701
(3.895) (6.664) (6.863) (7.961)
Control for task order v v v v
Control for Wave 2 data v v v v
Control for beliefs about leader’s v v v v
DG behavior
Individual controls v v v
Excluding non-updaters 4 4
Excluding inconsistent updaters v
Observations 1965 1965 1840 1450
# participants (clusters) 393 393 368 290
R? 0.210 0.228 0.190 0.210

Note: Robust standard errors clustered at the participant level in parentheses. Investment X refers to the costlier investment option for the leader but yields a higher
success probability. Wave 2 data are the second wave of data collection conducted in 2025. We classify an evaluator as a non-updater if all their posterior beliefs
are equal to their prior beliefs for all five rounds of the investment task, and as an inconsistent updater if 25% or more of their posterior beliefs are in the opposite
direction to that predicted by Bayes’ rule. In columns (2)-(5), we also control for participants’ characteristics, which include their age, whether the participant is
pursuing a major in economics, whether the participant is an undergraduate student, whether the participant is Australian, previous experience with economics

experiments, and CRT score.
***p < 0.01, **p < 0.05, *p < 0.10.

previous experience with economics experiments, CRT score, and
whether they are classified as either an inconsistent updater or
a non-updater. Finally, we demonstrate the robustness of our
results with the exclusion of non-updater (column (3)), and of
both non-updaters and inconsistent updaters (column (4)).?

Turning to evaluators’ updating behavior, Table 3 presents OLS
regression estimates of Equation (2) separately by the leader’s
gender. In the full sample (panel (a)), we observe that there are no
statistically significant differences in the attribution of high and
low outcomes between female and male leaders (comparisons
of y; and y; between columns (1) and (2): p-values = 0.690
and 0.456, respectively). Importantly, the results are robust
to the exclusion of evaluators classified as non-updaters and
inconsistent updaters (panels (b) and (c)).26:?’

In sum, we find no gender differences in both prior beliefs
and updating behavior. Consequently, we observe no statistically
significant gender differences in evaluators’ posterior beliefs

given both a high and a low outcome (t-tests: p-values = 0.636
and 0.314, respectively). We summarize this result as follows.

Result 2. There are no gender differences in evaluators’ prior or
posterior beliefs about the leaders’ investment decisions.

Even though evaluators expect male and female leaders to be
equally likely to choose high investment, they may have different
beliefs about their motivations. Hence, a full understanding
requires data on their beliefs about leaders’ motivations. As
discussed in Section 3, leaders’ investment decisions are driven by
their altruism and their beliefs about the discretionary payments
they will receive. This is consistent with the analysis presented
in Appendix D. While we do not have data on evaluators’ beliefs
about leaders’ expectations of discretionary payments, we use
evaluators’ beliefs about the leader’s behavior in the dictator
game as a proxy for their beliefs about the leader’s altruism.
Appendix Figure C4 reveals that evaluators anticipate female
leaders to transfer higher amounts to their matched partner
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TABLE 3 | OLS regressions of evaluators’ posterior belief that the leader has chosen Investment X, by the leader’s gender.

Dependent variable: Logit (posterior belief)

Female leader Male leader (1) vs. (2)

Variables Q) () p-value

(a) Full sample

d: Logit (prior belief) 0.577*** 0.578*** 0.985
(0.060) (0.060)

yr- High outcome X logit (p) 0.779** 0.839 0.690
(0.099) (0.111)

y.: Low outcome X logit (1 — p) 0.701%** 0.823 0.456
(0.113) (0.120)

s 0.079 0.015
(0.150) (0.142)

Observations 2000 1930

# participants (clusters) 200 193

R? 0.415 0.428

(b) Excluding non-updaters

d: Logit (prior belief) 0.469*** 0.460%** 0.914
(0.059) (0.057)

yr: High outcome X logit (p) 0.811* 0.940 0.407
(0.099) (0.120)

y.: Low outcome X logit (1 — p) 0.764** 0.842 0.641
(0.111) (0.126)

o 0.047 0.098
(0.140) (0.155)

Observations 1880 1800

# participants (clusters) 188 180

R? 0.322 0.325

(c) Excluding non-updaters

and inconsistent updaters

§: Logit (prior belief) 0.568%** 0.517%** 0.583
(0.062) (0.068)

yr: High outcome X logit (p) 0.951 1.100 0.390
(0.109) (0.136)

y.: Low outcome X logit (1 — p) 1.040 1.049 0.960
(0.113) (0.136)

Yo =71 —0.089 0.052
(0.138) (0.170)

Observations 1450 1450

# participants (clusters) 145 145

R? 0.469 0.397

Note: Robust standard errors clustered at the participant level in parentheses. Investment X refers to the costlier investment option for the leader but yields a
higher success probability. We classify an evaluator as a non-updater if all their posterior beliefs are equal to their prior beliefs for all five rounds of the investment
task, and as an inconsistent updater if 25% or more of their posterior beliefs are in the opposite direction to that predicted by Bayes’ rule. Since the regression
specification estimates parameters of an augmented Bayes’ rule, no controls can be included as the presence of any controls would invalidate the interpretation of
the parameters. Moreover, since I(High Outcome) + I (Low Outcome) = 1, there is no constant term in the regression.

*¥p < 0.01, ¥*p < 0.05, *p < 0.10. Null hypothesis is coefficient = 1.
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in the dictator game than male leaders, although this result is
marginally statistically significant (Kolmogorov-Smirnov test: p-
value = 0.076). Hence, there is suggestive evidence that evaluators
anticipate female leaders to be more altruistic than male leaders.?
Given Result 2, our conjecture is that evaluators believe male
leaders anticipate higher discretionary payments than female
leaders.”? That is, if evaluators expect female leaders to be
more prosocial and male leaders to have higher expectations
of discretionary payments, then these two opposing effects may
explain why we do not see gender differences in their prior beliefs
about the leaders’ investment decisions. Moreover, the lack of a
gender difference in posterior beliefs suggests that evaluators do
not respond to signals from male and female leaders differently.

4.2.3 | Are There Gender Differences in the Criteria
Used to Determine Discretionary Payments?

Despite not observing any gender differences in beliefs (Result
2), we observe gender differences in the discretionary payments
received by leaders (Result 1). To investigate this issue further, we
turn to the drivers of evaluators’ discretionary payment decisions.

Figure 4 presents fitted line plots of evaluators’ discretionary
payments against their posterior beliefs separately for female
leaders and male leaders. The lines are based on estimates of OLS
regressions of evaluators’ discretionary payments using Equation
(3), as presented in Table 4, along with 95% confidence intervals.>

Figure 4 and Table 4 reveal that the channels driving evaluators’
discretionary payments depend on the leader’s gender. While the
payments to male leaders are increasing in evaluators’ posterior
beliefs (column (2) of Table 4: p-value < 0.001), evaluators’
posterior beliefs do not play a role in shaping payments to female
leaders (column (1): p-value = 0.131). The difference between
female and male leaders in the estimated impact of evaluators’
posterior beliefs on discretionary payments is statistically signif-
icant (p-value = 0.044). Importantly, the gender difference in
the coefficients on posterior beliefs is economically large. An
increase in evaluators’ beliefs leads to an increase in discretionary
payments, that is, 202% higher for male leaders than for female
leaders.! We also observe that the gender criteria gap in posterior
beliefs persists (and becomes even stronger in magnitude and
statistical significance) when we exclude non-updaters (columns
(3) and (4)) and both non-updaters and inconsistent updaters
(columns (5) and (6)).

In addition, we observe that outcomes are an important deter-
minant of payments made to leaders (p-values <0.001 in both
columns). This is consistent with the literature on outcome
bias. The direct impact of outcomes on discretionary payments
is slightly higher for female leaders than for male leaders.
Nonetheless, the gender difference in the emphasis on outcomes
is smaller than that on beliefs. For female leaders, keeping
beliefs constant, achieving a high outcome leads to an increase
in discretionary payments, that is, only 23% higher than that for
male leaders.3? While this difference is not statistically significant
in the full sample (column (1) vs. column (2): p-value = 0.151),
it is statistically significant with the exclusion of non-updaters
(column (3) vs. column (4): p-value = 0.089) and the exclusion
of both non-updaters and inconsistent updaters (column (5) vs.
column (6): p-value = 0.044).* Hence, there is weak evidence that

the outcome bias is larger for female leaders than for male leaders,
with this result holding only when we exclude both non-updaters
and inconsistent updaters.

We also investigate whether outcomes play a larger role than
beliefs in driving discretionary payment decisions by computing
the ratio of the coefficients on outcomes versus beliefs. These are
reported in Table 4. In the main sample, this ratio is 386.4 for
female leaders (column (1)) and 104.3 for male leaders (column
(2)). This implies that for female leaders, evaluators have to shift
their beliefs by 386 percentage points in order to have the same
direct effect that a high outcome has on discretionary payments.
However, for male leaders, the corresponding shift in evaluators’
posterior beliefs is much lower, at 104 percentage points. We
observe similar patterns even with the exclusion of non-updater
and inconsistent updaters.3*

We summarize our results in the following way.

Result 3. There exists a gender criteria gap in the determination
of discretionary payments. This is driven by different weights
evaluators place on perceived intentions of the leaders.

The gender criteria gap can thus potentially explain why there
are differences in the discretionary payments received by female
and male leaders despite there being no gender differences in
evaluators’ beliefs. Specifically, as shown in Figure 4, as posterior
beliefs increase, the discretionary payments received by male
leaders increase. As a result, although female leaders receive
lower penalties than male leaders when beliefs are low, male
leaders end up with higher bonuses than female leaders when
beliefs are high. The figure also reveals that it is even possible
for male leaders to receive bonuses for low outcomes if the
evaluators have sufficiently high beliefs about the male leaders’
decisions. For instance, we observe that 18% of evaluators award
a bonus for a low outcome, and this is more likely for male
leaders (20%) than for female leaders (15%) (Fisher’s exact test:
p-value = 0.004).3>:3

4.3 | Further Analyses

In this section, we evaluate the robustness of the gender criteria
gap by considering: (i) evaluators who are unable to correctly
predict their leaders’ gender at the end of the experiment; and
(ii) the evaluator’s gender. Our core findings remain qualitatively
unchanged when we analyze the data accounting for these
factors.

First, not all evaluators correctly predict their leader’s gen-
der in the postexperimental questionnaire. For the 90.1% of
evaluators who make accurate predictions, the accuracy rate
does not depend on the gender of the leader or the evaluator
(p-values = 0.606 and 0.451, respectively). In our main analysis,
we categorize the data according to the evaluator’s predictions of
the leader’s gender. For robustness, in this section, we restrict our
analysis of the determinants of discretionary payments to those
evaluators who correctly predict the leader’s gender. As shown in
Appendix Table C6, Result 3 remains robust to the exclusion of
evaluators who incorrectly predict the leader’s gender.
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Next, we further investigate Result 3 by separating the analysis
based on the evaluator’s gender (Appendix Table C7). On the
one hand, due to homophily, one may expect female evaluators
to treat female leaders more favorably. On the other hand, if
gender discrimination is the norm and female evaluators choose
to conform to social norms, their behavior may not be different
from that of male evaluators, or they may even treat female
leaders less favorably (e.g., Arvate et al. 2018; Derks et al. 2016).

The analysis we present here is exploratory due to the smaller
number of observations we have resulting in potentially lower
statistical power. We observe evidence that the gender criteria
gap is exhibited by female evaluators. First, columns (2) and (4)
of panel (a) reveal that the payments made to male leaders, by
both male and female evaluators, are increasing in their posterior
beliefs (p-values = 0.005 and 0.004, respectively). On the other
hand, columns (1) and (3) of panel (a) reveal that the discretionary
payments made to female leaders do not depend on their posterior
beliefs for female evaluators, but they do for male evaluators
(columns (1) and (3): p-values = 0.302 and 0.012, respectively).
Importantly, the gender difference in the weight placed on beliefs
in the determination of discretionary payments is statistically
significant for female evaluators (p-value = 0.006) but not for
male evaluators (p-value = 0.719). This result is robust to the
exclusion of non-updaters (panel (b)) and both non-updater and
inconsistent updaters (panel (c)).

5 | Discussion

Although subjective performance measures are often used in
performance evaluation, they are prone to various biases. We
examine whether different criteria are used in the evaluation of
male and female leaders. In our setting, outcomes are determined
by a combination of the leaders’ choices and luck, and costly
investment choices are not observed. Uncertainty of this kind is
ubiquitous in decision-making environments, making evaluation
a challenging task. While trying to evaluate leaders based on the
merits of their (unobserved) actions, evaluators need to correctly
assess the role of unexpected events in determining outcomes.

We find significant differences in the distribution of discretionary
payments for male and female leaders. Evaluators choose steeper
discretionary payments for male leaders than for female leaders,
with male leaders being more likely to receive both the maximum
penalty and the maximum bonus than female leaders. Moreover,
there is a gender difference in leaders’ expectations of discre-
tionary payments, with male leaders being optimistic and female
leaders being pessimistic about the payments they will receive.

Investigating the channels driving discretionary payments, our
analysis shows that the gender difference in these payments
cannot be explained by gender differences in perceived inten-
tions. Instead, we find that it stems from a gender criteria
gap. Specifically, while male leaders’ discretionary payments are
determined by both outcomes and perceived intentions, female
leaders’ payments are predominantly determined by outcomes.
This result suggests that for both male and female leaders,
incentive structures deviate from rewarding them based on the
merits of their actions; however, in the case of female leaders, the

deviation is such that evaluators do not use their beliefs at all in
determining discretionary payments.

Our results are in line with previous research in psychology
which has shown that leadership potential is preferred as a
criteria when evaluating men, while potential is overlooked when
evaluating women and performance is emphasized instead (see,
e.g., Player et al. 2019). Similarly, recent work by Benson et al.
(2026) shows that women receive lower ratings on their potential
despite receiving higher performance ratings. In our context, a
possible interpretation of these findings is that we would expect
beliefs to play a stronger role in the evaluation of men since beliefs
in our experiment reflect evaluators’ assessment of each gender’s
“potential” to act in the interests of the group.

A potential reason for the gender criteria gap is that evaluators
believe male and female leaders are driven by different motiva-
tions in the decisions they make, possibly shaped by social norms.
This may cause evaluators to emphasize different criteria when
evaluating men and women. A more complete understanding
of this conjecture would require additional data on evaluators’
beliefs about leaders’ motivations. Another conjecture is that
evaluators are more uncertain in their beliefs regarding women
than in their beliefs about men. This may arise, for instance,
if leadership in general is seen to be a gender-incongruent
domain for women. Higher uncertainty in evaluators’ beliefs
about women could result in less emphasis being placed on those
beliefs in the evaluation process. The potential drivers of the
gender criteria gap provide avenues for future research.

This gender criteria gap that we identify is a marker of discrim-
ination as it implies that in the labor market, successes (high
outcomes) are necessary for women to get high discretionary
payments, but men can receive high discretionary payments
for failures (low outcomes) as long as evaluators hold them
in high regard. More broadly, our findings indicate that luck
plays a bigger role in the evaluation of female leaders. While
outcomes are determined by both luck and the actions taken,
beliefs about the actions taken by female leaders are disregarded.
This distinction is consequential because when evaluators rely on
outcomes alone, actions are not interpreted through the lens of
effort or intent, and female leaders are fully exposed to outcome
risk. The disproportionate emphasis given to luck (rather than
beliefs) has the potential to distort choices in risky environments
and can perpetuate gender gaps. On the other hand, focusing
entirely on beliefs about intentions, which are subjective, can
also be problematic if the beliefs are not correctly formed. While
the optimal mix of objective and subjective incentive structure
may depend on organizational objectives, our results imply that
employers should take measures to apply the same criteria across
genders.

Our findings further our understanding of the factors that may
be driving the observed gender gaps in performance pay. For
example, if outcomes play too large a role in performance
evaluation, then having a review system where evaluators are
invited to reflect on and record their beliefs before outcomes are
realized may be helpful. Our analysis also reveals that this gender
criteria gap is exhibited primarily by female evaluators. This
suggests that while increasing the representation of women on
hiring committees or company boards may have benefits due to,
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for example, the role-model effect, it may not necessarily mitigate
other biases that may be present in evaluations.

Our findings point toward an important takeaway. While biases
in beliefs may play an important role in some situations, gender
discrimination may not be just due to these biased beliefs. Rather,
the weights placed on perceived intentions versus outcomes
may be a source of discrimination, with outcomes playing a
disproportionately larger role than beliefs in case of women.
This type of gender bias is distinct from biased beliefs and leads
to a new channel through which discrimination can occur. In
showing this new channel, we consider a setting where leaders’
decisions can be shaped by their social preference considerations
and thus evaluated on this basis. Such leadership environments
are commonly observed and relevant to study as leaders often
face trade-offs where they can increase the welfare of others at a
personal cost. In future research, it is important to examine if the
gender criteria gap emerges and leads to gender discrimination in
environments where other leadership qualities also play a role in
shaping outcomes.
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Endnotes

! According to contract theory, signals should affect incentives as long as
they are informative about the unobserved actions taken (Bolton and
Dewatripont 2005). A deviation from this “informativeness principle”
occurs when an evaluator overweighs a signal relative to its informa-
tional content. Such a deviation is known as an outcome bias (Baron
and Hershey 1988).

2Tn addition to leadership, prosocial motivation plays an important role
in many other jobs in the economy (Besley and Ghatak 2018; Bowles
and Polania-Reyes 2012). For example, teachers and doctors inherently
assume responsibility for the outcomes of others.

3This is why several researchers in political science and economics

emphasize the relationship between accountability and good gover-
nance (Alt and Lassen 2003; Lederman et al. 2005; Persson et al.
1997).

4While prosocial preference is an important aspect of leadership, it
represents only one dimension of the multifaceted roles that leaders
typically assume. Other dimensions of leadership, such as fostering
coordination, managing group dynamics, and guiding collective deci-
sion making (e.g., De Paola et al. 2022; Gangadharan et al. 2016, 2019;
Grossman et al. 2019; Karpowitz et al. 2024; Reuben and Timko 2018;
Roy and Houser 2024), are also important but not the focus of our study.

SSuch beliefs may arise as gender stereotypes suggest that prosocial
actions are expected of women to a larger extent (see, e.g., Aguiar et al.
2008; Branas-Garza et al. 2018; Heilman and Chen 2005; Solnick 2001).
In their survey papers, Croson and Gneezy (2009), Niederle (2016), and
Bilén et al. (2021) report that in practice, the relative prosociality of
women is a context-dependent phenomenon.

6Other explanations for gender gaps in the labor market include gender
differences in preferences (see, e.g., Croson and Gneezy 2009), and
institutional factors (see, e.g., Erkal, Gangadharan, and Xiao 2022;
Hernandez-Arenaz and Iriberri 2019; Recalde and Vesterlund 2023).

7Individuals may also be influenced by gender stereotypes that shape
both prior and updated beliefs about their own ability (e.g., Bordalo et al.
2019; Coffman 2014; Coffman et al. 2024).

8Instructions can be found in Appendix A.
910 ECU =1 AUD.

10As an additional robustness check, we examine whether our results
are driven by participants’ behavior in any specific investment task, by
reestimating our main analyses excluding one investment task at a time.
Our results remain robust.

I The ID number was issued to each participant prior to the start of the
experiment. See discussion of the experimental procedures in Section
2.4.

12 Evaluators are asked to predict the leader’s gender and ethnicity in the
post-experimental questionnaire. 90.1% of them predict their leader’s
gender correctly, which is comparable to the rate found in Bordalo
et al. (2019). The accuracy rate is independent of the leader’s or the
evaluator’s gender (p-values = 0.606 and 0.451, respectively). In our
analysis, we categorize the data according to the evaluators’ predictions
of the leader’s gender. In Section 4.3, we show that our main conclusions
remain unchanged if we exclude evaluators who are unable to predict
their leader’s gender correctly in the post-experimental questionnaire.

BBWe conducted text analysis of participants’ free-form text responses
to the post-experimental survey question: “Were there any parts of the
experiment that were not clear to you? If yes, please explain briefly.” A
research assistant, who was unaware of both the purpose of the study
and our results, coded these responses. Of the 590 participants, only
4.6% (27) indicated that they were confused by the payment schemes
used in the study. Nonetheless, participants who indicated that they
were confused by the payment scheme answered a similar proportion
of comprehension questions correctly on the first attempt as compared
to the rest of the sample (p-value = 0.317). Taken together, we find only
a small proportion of participants reporting that they were confused by
the payment scheme used in the study, and this group of participants
did not perform worse on the comprehension questions than the rest of
the sample.

14One participant (an evaluator) misreported their ID number, so their
data are dropped from the analysis.
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https://github.com/boonhankoh/EGK-gender_criteria_gap
https://github.com/boonhankoh/EGK-gender_criteria_gap

15See Falk and Fischbacher (2006). Unlike Falk and Fischbacher (2006),
in the simple model we present in Appendix B, we assume that
leaders have private information about their types (which determine
their altruism). The evaluators’ perception of the leaders’ underlying
intention is determined by the evaluators’ belief about the leaders’ type.

16Unless otherwise stated, for all tests reported in the text, we report p-
values of t-tests with standard errors clustered at the participant level.

7Note that the logit function is only defined for beliefs in (0,100). Instead
of excluding observations of evaluators who state 0 or 100 as their prior
or posterior belief about the leader, we take the logit of 0.01 or 99.99 as an
approximation. As robustness, we consider the same estimation where
we: (i) drop observations where evaluators state 0 or 100 as either their
prior belief or posterior belief; (ii) replace the logit of 0 and 100 with the
logit of 0.1 and 99.9 as an approximation; and (iii) replace the logit of
0 and 100 with the logit of 0.0001 and 99.999 as an approximation. Our
results on the gender difference in the attribution of leaders’ high and
low outcomes remain robust in all three specifications.

8Moreover, because the theoretical relationship between posterior
beliefs and prior beliefs (i.e., Bayes’ rule) is non-linear, a common
approach used in the literature is to estimate a log-linear transformation
of Bayes’ rule as defined in (2). See, for example, Grether (1980), Barron
(2021), Coutts (2019), and M&bius et al. (2022) for similar estimation
approaches. Benjamin (2019) provides a review.

YOn the other hand, § represents the emphasis evaluators place on
their prior beliefs. § < 1 implies that evaluator j suffers from base-rate
neglect while 6 > 1 implies that s/he suffers from confirmatory bias.

20We also consider an alternative specification with a regression of the
pooled data that include interaction terms of the leader’s gender. The
estimates of the interaction terms, reported in Appendix Table C1,
provide similar conclusions.

Z'These proportions are in line with what has been previously found in
the literature (Barron 2021; Coutts 2019; Erkal, Gangadharan, and Koh
2022; Erkal et al. 2023; Mdbius et al. 2022).

2Both non-updaters and inconsistent updaters answer fewer compre-
hension questions correctly on the first attempt as compared to the rest
of the sample (75.3% for non-updaters; 75.6% for inconsistent updaters;
80.5% for rest of sample; Wilcoxon rank-sum tests: p-values = 0.091
and 0.020, respectively). In addition, non-updaters spent significantly
less time on both the prior and posterior belief decision screens than
the rest of the sample (Wilcoxon rank-sum tests: p-values = 0.038 and
0.002, respectively), although we do observe that inconsistent updaters
spent a bit more time on the posterior belief decision screen (Wilcoxon
rank-sum test: p-value = 0.043). Finally, inconsistent updaters perform
significantly worse in the CRT than the rest of the sample (Wilcoxon
rank-sum test: p-value = 0.017).

23 Appendix Figure C3 presents distributions of discretionary payments
by the leader’s gender with the exclusion of non-updaters and the
exclusion of both non-updaters and inconsistent updaters. We observe
similar patterns in discretionary payment decisions to those observed
in Figure 1 (Result 1).

24 Error bars in all figures represent 95% confidence intervals accounting
for standard errors clustered at the participant level.

25 Further examining prior beliefs separately by the evaluator’s gender, we
do not find any statistically significant gender differences in the prior
beliefs held by female and male evaluators (p-values = 0.236 and 0.696,
respectively).

26The results hold even when the analysis is conducted separately by
the leaders’ and evaluators’ gender (Appendix Table C2). In contrast
to this finding, in Erkal et al. (2023), where evaluators cannot make
discretionary payment decisions, the authors find gender differences
in the attribution of low outcomes but not in the attribution of high
outcomes. Our results show that these gender differences in attribution
cease to exist in the presence of discretionary payments.

27Columns (1) and (2) of Table 3 also reveal that, in the full sample,
evaluators are more likely to attribute both high and low outcomes of
female leaders to luck than a Bayesian (tests of y;; =1 and y; =1 in
column (1): p-values = 0.026 and 0.009, respectively). However, they
are no different from a Bayesian in their attribution of both high and
low outcomes for male leaders (tests of yy =1 and y; = 1 in column
(2): p-values = 0.147 and 0.142, respectively). This result disappears
once we exclude inconsistent updaters (panel (c)). The estimates in
Appendix Table C2 suggest that this is largely driven by the behavior
of female evaluators. Nonetheless, in all cases, the estimates are close
in magnitude and not statistically significantly different between male
and female leaders, both overall and for female evaluators.

2We also observe that female leaders are more prosocial than male
leaders in their dictator game decisions (p-value = 0.036).

2This belief would be consistent with leaders’ expectations as reported
in panel (a) of Figure 2.

30In Appendix Figure C5, we also add bubble plots of the discretionary
payments separately for high outcomes (gray bubbles) and low out-
comes (white bubbles), where the size of each bubble is proportional
to the number of observations.

31 A 10-percentage point increase in evaluators’ beliefs leads to an increase
in discretionary payments worth 3.84 ECU for male leaders, while this
increase is only worth 1.27 ECU for female leaders.

32 Controlling for beliefs, the discretionary payments of male and female
leaders increase by 40.0 ECU and 49.2 ECU, respectively, on average,
with a high outcome.

33 Appendix Table C3 presents estimates with the inclusion of individual
controls, where we obtain similar conclusions. In addition, Appendix
Table C4 shows that our main conclusions do not change when we
consider evaluators’ prior beliefs instead of their posterior beliefs
as a determinant of discretionary payments. We observe that the
gender difference in the weight placed on outcomes is no longer
statistically significant when we exclude non-updaters (p-value = 0.510)
and when we exclude both non-updaters and inconsistent updaters
(p-value = 0.550). It is important to note, however, that the estimated
coefficient of high outcome in this analysis cannot be interpreted as
outcome bias, since it captures both the indirect effect of outcome
(through posterior beliefs) and its direct effect.

34 Another thought experiment that we can do is to evaluate whether
the change in discretionary payments made to leaders is higher for a
change in outcome (from low to high) or a change in posterior belief
(from a belief of 0 to 100 percentage points that the leader has chosen
Investment X). The p-values of this Wald test are also reported in Table
4. We observe that outcomes play a larger role than beliefs in driving
the payments made to female leaders (column (1): p-value = 0.001), but
outcomes and beliefs do not play different roles in driving the payments
made to male leaders (column (2): p-value = 0.897). This result holds
even with the exclusion of non-updaters and inconsistent updaters.

350n the other hand, it is also possible for male leaders to receive penalties
for high outcomes if the evaluators have sufficiently low beliefs about
the male leaders’ decisions. For instance, 18% of evaluators impose a
penalty for a high outcome, and this is higher for male leaders (21%)
than female leaders (16%) (Fisher’s exact test: p-value = 0.002).

36 Another question we can ask is whether the outcomes and beliefs
play different roles in determining whether leaders receive positive
or negative discretionary payments. Appendix Table C5 presents OLS
regressions of whether male and female leaders receive a positive
discretionary payment (columns (1) and (2)) or a negative discretionary
payment (columns (3) and (4)). The estimates reveal that outcomes
matter more for female leaders than for male leaders both when
determining whether they receive a positive payment (p-value = 0.058)
or a negative payment (p-value = 0.013). Evaluators’ beliefs play a
role in the determination of both positive and negative payments for
male leaders (p-values = 0.022 and <0.001 in columns (2) and (4),
respectively), but not for female leaders (p-values = 0.113 and 0.472
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in columns (1) and (3), respectively). The gender difference in the
importance of beliefs in determining positive payments is small in
magnitude and not statistically significant (p-value = 0.484).
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