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Abstract
I experimentally investigate whether there is a gender difference in advice giving in 
a gender-neutral task with varying difficulty in which the incentives of the sender 
and the receiver are perfectly aligned. I find that women are more reluctant to give 
advice compared to men for difficult questions. The gender difference in advice 
giving cannot be explained by gender differences in performance. Self-confidence 
explains some of the gender gap, but not all. The gender gap disappears if advice 
becomes enforceable. Introducing a model of guilt and responsibility, I discuss pos-
sible underlying mechanisms that are consistent with the findings.
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1 Introduction

There is a well-documented but not fully explained gap between the labor mar-
ket outcomes of men and women. Women are underrepresented in higher man-
agement positions. In S&P 500 companies, where 44.7% of all employees are 
women, the percentage of women steadily decreases for higher-profile positions, 
with the female percentage of CEOs at 5.8% (Catalyst, 2020). Management 
positions usually require giving advice to employees, peers, and supervisors. If 
women are more reluctant to give advice compared to men, this could contribute 
to there being fewer women in higher-profile positions, either through self-selec-
tion or by making women less qualified for the job. Exploring whether such a gap 
exists is of interest.

Several factors might play a role in women being underrepresented in higher 
management positions. Discrimination is one potential contributing factor that 
has been explored in the literature both theoretically and experimentally, (see, 
for example, Lazear and Rosen 1990, Bohren et al. 2019, Coffman et al. 2021b). 
Aside from discrimination, underlying preference differences may also be respon-
sible for there being fewer women in higher-profile positions. For example, 
women are shown to be less competitive than men (Niederle & Vesterlund, 2007), 
less willing to act as the decision maker of a group in stereotypically male-typed 
domains (Coffman, 2014), volunteer more for low-promotability tasks (Babcock 
et al., 2017), and do not self-promote as much as men (Exley & Kessler, 2019), 
all of which can contribute to the gender gap in career advancement. This paper: 
(i) explores whether women are more reluctant to give advice compared to men 
as another potential underlying preference difference contributing to the gender 
gap, (ii) investigates the effect of task difficulty on the gender difference in giving 
advice, and (iii) investigates the effect of the enforceability of advice on the deci-
sion to send it. The first point aims to identify whether such a gender gap exists, 
and the latter two aim to provide insight into the mechanisms contributing to the 
gender gap in advice giving.

Using a gender-neutral task with varying difficulty, I show that female senders 
are less likely to send their guess as advice compared to men and that the gender 
gap in willingness to send advice is closely related to question difficulty. The gen-
der gap is largest and significant for difficult questions, not significant for medium 
questions, and even reverses in easy questions, with women sending more advice 
than men. The results indicate that women are not always reluctant to give advice, 
but tend to shy away from giving advice as the task becomes harder. I find that 
performance and self-confidence both have a significant effect on advice giving, 
but the gender discrepancy cannot be fully explained even after controlling for 
factors such as performance, self-confidence, risk preferences, and demographics. 
Furthermore, I show that the gender gap disappears in a group decision-making 
setup in which advice becomes enforceable.

The experimental variation in the difficulty of the task and the enforceabil-
ity of advice provides additional insights into the mechanisms contributing to 
the gender difference in advice giving. To my knowledge, this is the first paper 
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systematically analyzing the relationship between the difficulty of a task and the 
propensity to give advice, and showing that a gender gap in advice-giving arises 
as question difficulty increases. This is also the first paper to show that the gen-
der differential in advice giving is affected by whether advice is enforceable. The 
experimental design in this paper cannot identify the mechanism leading to the 
documented gender gap, but proposes several candidate mechanisms. I introduce 
a model of guilt and responsibility to propose candidate mechanisms responsible 
for the observed gender gap. This model is aimed to guide future research in iden-
tifying these mechanisms.

The first objective of this study is to determine if there is a fundamental differ-
ence in the willingness to give advice between men and women absent potential 
confounds. This could best be achieved using a controlled experiment. Even though 
one can imagine ways to make the experimental design more complex to mimic a 
real-life manager position (such as accounting for the familiarity of the subjects, 
allowing for backlash, using male-typed or female-typed tasks), this is not the aim 
of this paper. There is a trade-off between the complexity of the experiment and 
potential confounds on the variable of interest. My aim is to explore whether there 
is a gender gap in preference to give advice, motivated by advice giving being an 
important part of managerial positions. Hence, I use a simple experimental design to 
focus on investigating such a gap in a controlled environment.

The remainder of this paper is organized as follows. Section  2 discusses the 
related literature. Section 3 presents the experimental design and procedures. Sec-
tion 4 introduces a simple model of guilt and responsibility, presents the model’s 
predictions, and introduces main hypotheses of the experiment. Section 5 explores 
the nature of the task. Section 6 presents the experimental results. Section 7 con-
ducts robustness analysis. Section 8 discusses the predictions of the model of guilt 
and responsibility in light of the experimental findings and insights from the gender 
literature. Section 9 concludes.

2  Related literature

Group decision making and leadership literatures are closely related to advice giving 
and there are several studies exploring gender differences in these contexts. Ertac and 
Gurdal (2012) show that women are less likely to volunteer as the group leader to 
decide on a risky investment task on behalf of their group. Coffman (2014) examines 
the subjects’ willingness to act as the decision maker of a group for tasks that are ste-
reotypically outside of their gender’s domain. The Dictator Treatment in this paper 
is closely related to and complements her main finding. I find that there is no gender 
difference to act as the decision maker of a group when the task is gender-neutral, 
while Coffman (2014) uses male-typed and female-typed tasks and finds that both 
men and women are less willing to act as the decision maker of a group when the task 
is outside of their gender’s domain. Considering that women are typically documented 
to be more-risk averse than men, if the investment task in Ertac and Gurdal (2012) 
is perceived as a male-typed task, this may be driving the result of women’s unwill-
ingness to be the leader in their environment. Other studies show that introducing 
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backlash disproportionately deters women from self-selecting into leadership roles 
(Chakraborty et  al., 2021), the gender composition of a group affects the subjects’ 
willingness to be the leader (Born et al., 2020), this effect of the gender composition is 
mainly through the salience of gender stereotype of the task (Chen & Houser, 2019), 
and gender incongruency of a task plays a significant role for choosing the decision 
maker of a group (Coffman et al., 2021a). The gender gap in advice giving that I docu-
ment in this paper indicates that for managerial positions which require advice giving, 
gender differences may arise even for tasks that are not gender-incongruent.

The advice literature generally focuses on the receiving end of the advice. The 
experimental findings suggest that subjects have a tendency to follow advice, want 
to receive advice when given the option, and make better decisions in the presence 
of advice – even when the advisor is not an expert for the task at hand (see Schotter, 
2003 for a survey on the effect of naive advice on decision making). Advice has been 
shown to increase cooperation (Chaudhuri et al., 2009), improve learning (Iyengar & 
Schotter, 2008; Çelen et al., 2010), influence selection into competition (Brandts et al., 
2015), help subjects with strategic play (Cooper & Kagel, 2016), and affect truthful 
revelation in school matching mechanisms (Ding & Schotter, 2017, 2019). The effect 
of advisor’s gender on advice seeking has also been studied. There is some evidence 
of gender-based discrimination on the value of advice. Nyarko et  al. (2006) show 
that female advisors suffer a discount in a market where clients compensate advisors. 
Yet, Heikensten and Isaksson (2019) find that the advisor’s gender does not affect the 
advisee’s willingness to seek costly advice. Manian and Sheth (2021) investigate how 
advice from different advisors is perceived and find that even though advice is not dis-
criminated against based on gender, subjects expect women advisors to be followed less 
than men. These papers focus on the effect of advice on decision makers or how advice 
is perceived, whereas I focus on understanding the preferences for advice giving.

Compared to advice receiving, there are fewer studies which explore advice giv-
ing behavior. Gneezy et al. (2020) investigate advice giving when advisors’ incen-
tives are biased towards one of the two investments they can recommend to a client. 
The focus of their paper is the bias in advice giving rather than the preference to 
send advice, so advisors in their design do not have the option not to send advice. 
In a large-scale field experiment on high school students, Eskreis-Winkler et  al. 
(2019) find that treated students who give motivational advice to younger students 
earn higher grades compared to those in control. Their main question is the effect 
of advice giving on advisors, so their design also does not have an option to not 
send advice for those assigned to treatment condition. Hinnosaar (2019) finds that 
women are less likely to contribute to Wikipedia than men, which may be related to 
women’s unwillingness to give advice compared to men.

Cooper and Kagel (2016) examine why teams beat the benchmark of each group 
member’s highest individual performance in signaling games. While their main 
focus is neither advice giving behavior nor gender differences, their findings are 
closely relevant to this paper. They find that advisor-advisee pairs do not perform 
as well as teams, which is driven by advisees not listening to sound advice as well 
as advisors not sending sufficient advice. The latter is driven mostly by female advi-
sors. Even though the gender gap in advice giving observed in this signaling game 
is intriguing, strategic play may be affected by various factors such as beliefs about 
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opponent’s action. If men and women have different expectations about the action 
that their opponent will play in a strategic game, gender difference in these beliefs 
might systematically affect their decision to send advice. My paper differs from 
Cooper and Kagel (2016) in several ways. Firstly, I use a single person decision-
making problem and abstract away from strategic considerations. Secondly, I experi-
mentally vary the difficulty of the task and find that the gender difference in advice 
giving is limited to difficult questions. Finally, I show that the gender difference in 
the decision to send one’s answer is affected by whether the receiver has to follow 
it. These results can shed additional light onto the mechanisms contributing to the 
gender gap in advice giving.

Most closely related to this paper, Brandts and Rott (2021) examine the effect of 
gender and gender matching on advice giving and advice following about entry into 
a real-effort tournament. The advisors in their experiment choose whether to advise 
subjects to select into competing in a tournament or not. Even though the type of the 
task (math addition task versus ball counting task), the domain of advice (whether 
the advisee should enter a competition or not versus guessing the correct answer for 
the pair), and whether gender of the matched subject is explicitly mentioned var-
ies across the two studies, the main findings are in line with each other. Brandts 
and Rott (2021) find that women are less likely than men to advise entering into 
competition; but only when the entrant has intermediate performance. This finding 
suggests that gender differences in advice giving emerge in situations that are more 
ambiguous. In line with this finding, I document that women are less likely than 
men to send advice, but only in difficult questions, whose correct answer, by design, 
should be harder to guess.

3  Experimental design and procedures

I conducted the experiment online via Amazon’s Mechanical Turk (MTurk) between 
February 23 and April 4, 2021. I recruited 450 subjects from the U.S. subject pool. 
I used the experimental software oTree (Chen et al., 2016). No subject participated 
in the experiment more than once and the experiment had a between-subject design. 
The sessions lasted about 14 minutes on average. The average payment was $3.97 
including the $1 completion fee. The experiment consisted of two parts and a survey. 
Appendix B contains the instructions provided to the subjects. After the subjects 
saw the instructions of the first part, they had to answer three comprehension ques-
tions correctly to continue the experiment.1 There were 25 rounds in the first part of 
the experiment, in which the task was to count the number of red balls in a box with 
100 red and blue balls as depicted in Fig. 1.

There were 5 easy, 10 medium, and 10 difficult questions. All subjects saw 
the questions in the same randomly generated order.2 I classify questions as easy, 
medium, or difficult based on the number of red balls in the box. Table 1 depicts the 

1 See Appendix B.6 for the exact wording of comprehension questions.
2 The exact questions and their order can be found in Table A.1.
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difficulty levels of the questions based on the contents of the box. I expect the task 
to be more difficult as the numbers of red and blue balls get closer to each other.3 I 
determined the cutoffs for each difficulty via a pilot conducted on graduate students 
at the University of Maryland during Experimental Economics Brownbags. The cut-
offs were determined with the expectation that for most of the subjects, it would be 
possible to know the number of red balls at a glance in easy questions; it would be 
necessary to count the balls to know the correct answer in medium questions; and it 
would not be possible to count the exact number of red balls within 10 s in difficult 
questions. While the exact cutoff for a question to be classified as easy, medium, 
and difficult may vary by subject, I show that the average normalized errors are in 
line with my categorization of difficulty in Sect. 5 and I report additional robustness 
analyses around the cutoffs in Sect. 7.

Each image stayed on the screen for 10 s, after which the subjects were asked to 
submit their guess for the number of red balls in the box that they saw. To eliminate 
the concern that subjects could take a photo of the box and count the number of red 
balls without a time limit, the screens in which subjects were required to submit 
an answer were also limited to 10 s. To disincentivize subjects from leaving their 
screens unattended, they could not continue the experiment if they failed to submit 
an answer in 3 or more rounds due to timeout.4

The subjects were assigned one of two roles: sender or receiver.5 The receivers 
were randomly matched with a new sender in each round to avoid reputation build-
ing. For each session, senders’ data was collected first and asynchronously matched 
to receivers who completed the experiment later. I ran asynchronous sessions to over-
come the challenges with subject dropouts frequently observed in online experiments 
(Zhou and Fishbach 2016). Since I randomly match subjects in each round, running 
the sessions synchronously would require interacting a large number of subjects, 
which would have been a challenge with subject dropouts. Senders and receivers 
were matched using imperfect stranger matching. On average, each session consisted 
of 22 senders or receivers who were matched over a course of 25 periods, hence re-
matching with the same subject occurred rarely.6 Once a session with senders ended, 
senders’ answers were linked to the corresponding receivers’ session. For each 
receiver in each round, one sender was randomly chosen as the match in that round. 
At the end of the experiment, the code randomly chose one round for payment for 
each sender-receiver pair in a session, with the constraint that resulting pairs would 
constitute a one-to-one matching (so that there would be unique sender-receiver pairs 
and each subject was matched to exactly one other person for the round that counts 
for payment). This constraint was never violated. At the time of making decisions, the 
only information available to the subjects about the person they would be matched 

4 This occurred rarely; 0.5% of the subjects were dismissed from the experiment due to timing out more 
than twice.
5 The terminology used in the experimental interface was “advisor” and “decision maker”.
6 Minimum number of subjects in a session was 17, maximum number of subjects in a session was 25.

3 For example, I consider a box that contains 95 red balls as easy because the subjects can easily count 
the number of blue balls (5) and reach the correct answer (95) by subtracting the number of blue balls 
from 100.
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with was that in each round, they would be randomly matched to another subject who 
was assigned the other role. Subjects were informed that the payment calculations 
would be done once all subjects in their session completed the experiment and that 
they would receive payment within 48 h of completion.

Payoffs in the experiment were in terms of points, with a conversion rate of 100 
points = $1. The payoff in each round was determined at the pair level, consisting of the 
sender and the receiver. The sender and the receiver in the same pair earned the same 
payoff. So, pairs were paid at the pair-level, never individually, regardless of whether 
the sender sent their guess or not. The payoff depended on the error in that round, which 
is the distance between the pair’s final answer and the correct number of red balls in 
the box. The payoff was 400 points if the answer was correct, 200 points if the error 
was between 1–3, 100 points if the error was between 4–10, 50 points if the error was 
between 11–15, and 0 if the error was greater than 15. The gradually decreasing payoff 
structure, rather than an all-or-nothing payoff structure, aims to incentivize subjects to 
pay attention to the task even if they think that they cannot know the correct answer, 
which becomes more relevant as the question difficulty increases. This kind of payoff 
structure is common in real-life situations such as in employee bonuses or exam scores. 
At the end of the experiment, one round out of 25 was randomly selected for payment. 
Subjects did not receive any feedback about their payoffs between rounds.

3.1  Treatments

There were two treatments in the experiment: Advice Treatment and Dictator Treat-
ment, which differed in how the pair’s final answer was determined. The subjects 
were balanced across treatments, role, and gender. There were either 55 or 56 sub-
jects for all gender (male/female), role (sender/receiver), and treatment (Advice 
Treatment/Dictator Treatment) combinations.7 ,8 The sequence of decisions in each 

Fig. 1  Box containing a mix of 
100 red and blue balls

7 The gender of the subjects were not revealed to one another throughout the experiment.
8 There were 4 non-binary subjects whose data is excluded from the analysis. The breakdown of the 
number of subjects by gender, treatment, and role can be found in Table A.2.
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treatment are summarized below (see Appendix B.2-B.5 for the instructions pro-
vided to the subjects).

Advice Treatment In each round, the senders saw the box on their screen for 10 s. 
They then submitted their guess for the number of red balls in the box. In the fol-
lowing screen, the senders chose whether to send their guess to the receiver or not. 
In each round, to incentivize senders to submit their guess truthfully, there was a 5% 
probability that the sender’s guess was implemented as the pair’s final answer. With 
95% probability, the final answer of the pair was the receiver’s guess. The receivers 
saw the same box that the senders saw for each round. If the sender sent their guess, 
the receiver saw the sender’s guess before submitting theirs. Otherwise, the receiver 
was informed that the sender did not send their guess this round.

Dictator Treatment The senders in this treatment also saw the box on their screen 
for 10 s, after which they submitted their guess for the number of red balls in the 
box. Then, they decided whether to send their guess to the receiver or not. As in the 
Advice Treatment, there was a 5% probability that the sender’s guess was imple-
mented as the pair’s final answer. With 95% probability, the sender’s choice deter-
mined whose guess would be implemented as the pair’s final answer. If the sender 
sent (didn’t send) their guess, then the sender’s (receiver’s) guess was implemented 
as the pair’s final answer. The receiver saw the same box that the senders saw for 
each round and then submitted their guess without any feedback about the sender’s 
action. They learned whether the sender sent their guess to be implemented as the 
pair’s final answer in the following screen.

Note that in the Advice Treatment, if the sender sends their guess, it is up to 
the receiver whether to follow the advice or not. The senders may have subjective 
beliefs about whether their advice will be followed or about how responsible they 
are for the pair’s earnings if they send their guess in the Advice Treatment.9 In order 
to make the sender’s effect on the pair’s earnings more pronounced and to have 
an insight on the underlying mechanisms of advice giving differences, I minimize 
the role of these subjective beliefs in the Dictator Treatment, in which the sender’s 
guess is implemented as the final answer of the pair if they send it. Hence, the send-
ers are effectively choosing whether to act as the pair’s decision maker in the Dicta-
tor Treatment.

Table 1  Difficulty of a question 
based on the number of red balls 
in the box

Difficulty        Number of red balls     Number of 
questions    

Easy [0, 10) or (90, 100] 5
Medium [10, 30] or [70, 90] 10
Difficult (30, 70) 10

9 The senders did not receive any feedback about the receivers’ answers nor about the extent their advice 
was followed.
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3.2  Other tasks

At the end of the first part, I elicited the subjects’ self-confidence using an incen-
tivized rank guess as in Niederle and Vesterlund (2007), in which I ask the sub-
jects where they thought they would rank in terms of submitting the most accurate 
answer among a group with 3 other randomly selected subjects of the same role 
for a randomly selected round. In the second part of the experiment, I elicited sub-
jects’ risk preference using an incentivized investment task following Gneezy and 
Potters (1997), in which the subjects chose how much of their endowment to allo-
cate between a safe and a risky option (see Appendix B.7 and Appendix B.8 for the 
screenshots of these two tasks).

4  A model of guilt and responsibility

This section introduces a model of guilt and responsibility. The experimental find-
ings, reported in Sect. 6 of this paper, document gender differences in advice giving 
and examine and rule out some potential mechanisms. However, the exact mecha-
nism behind gender differences in advice giving cannot be identified within the 
scope of this paper. The purpose of this section is to guide the exploration by outlin-
ing several potential underlying mechanisms that may explain the observed findings.

Starting with Charness and Dufwenberg (2006) and Battigalli and Dufwenberg 
(2007), guilt aversion has been widely studied in various settings. Guilt aversion has 
been shown to be relevant in settings such as deception (Battigalli et al., 2013), vot-
ing and public good games Rothenhäusler et  al. (2018), and cooperation (Peeters 
& Vorsatz, 2021). Guilt is a potential mechanism affecting subjects’ behavior in 
this experiment; subjects may experience guilt when sending a misleading guess. 
Although subjects do not learn the accuracy of their guess in the experiment, it is 
reasonable to assume that the time limit was insufficient to count the exact number 
of red balls in difficult questions, so that the senders did not anticipate making error-
free guesses in these questions.

The intuition behind a simple guilt model is that an agent feels guilt if they disap-
point others. The amount of guilt an agent feels depends on their guilt sensitivity as 
well as the magnitude of disappointment they cause. In the model introduced in this 
section, an agent’s guilt sensitivity is related to how responsible they feel for others’ 
payoffs. In much of the experimental guilt literature, one agent (whose guilt is in 
question) is clearly responsible for the outcomes of both players. For example, in the 
seminal Charness and Dufwenberg (2006) experiment, the agent chooses whether 
to shirk or put in effort, thereby determining both their and the principal’s earn-
ings. On the other hand, in cases where the outcomes of subjects are determined 
by both subjects’ actions, it is possible for a subject to have lower guilt sensitivity 
through shifting the blame. Bartling and Fischbacher (2012) develop a measure of 
responsibility that assesses how responsible a subject is for another player’s outcome 
when they delegate choosing between a fair and unfair allocation. Using this intui-
tion, I develop a simple model of guilt and responsibility in which how responsible 
an agent feels for their pair’s earnings affects their guilt sensitivity.
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Subsections  4.1 and 4.2 relate the model to the Advice and Dictator Treatments, 
respectively. Subsection 4.3 examines the effect of each parameter on model predic-
tions at the subject level. Subsection 4.4 discusses the effect of question difficulty on 
model parameters at the question level.

4.1  Advice treatment

Consider a sender S whose guess for the number of red balls in the box in question i 
is xS,i and a receiver R whose guess without advice is (or would have been) xR,i . Let 
the subjects’ expected earnings associated with answers xS,i and xR,i be mS,i and mR,i , 
respectively, if they were to be implemented as the final earning of the pair. Denote 
� as the probability that the sender’s answer is implemented as the pair’s final answer 
regardless of their choice to send advice (in the experiment, � = 0.05).

If the sender sends their guess as advice, they potentially affect the answer 
of their pair. Denote the sender’s expectation of the answer that gets submit-
ted as the pair’s final answer as xSR,i in the case that sender sends advice such that 
xSR,i = �S,ixS,i + (1 − �S,i)xR,i , where �S,i ∈ [0, 1] . �S,i is the belief of the sender on 
how influential their answer is. In the extremes, if �S,i = 0 , the sender believes that 
their answer has no affect on the receiver’s final answer, and if �S,i = 1 , the sender 
believes that the receiver follows the sender’s advice verbatim. Given the pay-
off structure used in the experiment, the payoff associated with the answer will be 
mSR,i ∈ [min{mR,i,mS,i},max{mR,i,mS,i}].

The guilt that a sender feels from sending their guess depends on how much they 
believe they disappoint the receiver as well as their guilt sensitivity. In the context of 
the experiment, I interpret the guilt sensitivity as the combination of how responsible 
the sender feels for the pair’s earnings if they send their guess to the receiver and a 
guilt intensity parameter. Let � denote the probability that the sender’s answer is imple-
mented as the pair’s final answer if they choose to send their guess. In the Advice Treat-
ment, � = � , while in the Dictator Treatment, � = 1 . Note that 1 − � can be thought of 
as the scope for shifting the blame for the pair’s earnings to the receiver upon send-
ing one’s guess. For example, if � = 0 and a sender sends their guess, the pair’s final 
answer is certainly determined by the receiver’s guess. Hence, the sender can poten-
tially shift all the blame to the receiver for their pair’s final earnings. If � = 1 , on the 
other hand, when a sender sends their guess, the pair’s final answer is certainly deter-
mined by the sender’s guess. So, there is no room for shifting the blame to the receiver 
upon sending one’s answer. With this intuition, I denote the sender’s guilt sensitivity, 
GS,i(ai;�, di) as follows:

where ai ∈ {send,not} is the action of the sender in question i, wS,i is the guilt inten-
sity parameter, � ∈ [0, 1] is the probability that the sender’s guess is implemented as 
the pair’s final answer if they send it, di ∈ {S,R} denotes the role of the subject 

(1)GS,i(ai;�, di) =

⎧
⎪⎨⎪⎩

0 if ai = not and di = R

wS,i × ΓS,i(�) ifai = send and di = R

wS,i if di = S
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whose answer gets implemented as the pair’s final answer in question i, 
ΓSi

(�) → [0, 1] × [0, 1] and dΓS,i(�)

d�
≥ 0.10

The functional form of GSi
(ai;�, di) indicates that the sender does not feel any 

responsibility from their pair’s earning when they don’t send their guess and the 
receiver’s answer gets implemented, that their sense of responsibility is a non-
decreasing function of the probability that their answer is the one that counts when 
they send their guess but the receiver’s answer gets implemented, and that they feel 
fully responsible for their pair’s earnings when their answer is implemented as the 
final answer.

In a typical guilt model with two agents a la Battigalli and Dufwenberg (2007), 
agent 1 feels guilt from disappointing agent 2, which is calculated using the second 
order belief of agent 1 on what they think agent 2 expects to earn. Allowing for 
second order beliefs in this context leads to rationalisability of any action, in which 
case the model becomes too general to have any predictive power. For this reason, I 
make the simplifying assumption that the player 1 (sender) believes that the player 2 
(receiver) is disappointed whenever the pair is unable to earn the maximum possible 
payoff in the experiment. With this assumption, the expected utility of a sender S in 
the Advice Treatment upon sending their guess in question i is:

where the first term corresponds to the case in which the sender’s guess is sent 
as advice, so the sender expects the pair’s monetary earnings to be mSR,i(�S,i) , 
has a guilt sensitivity of wS,i × ΓS,i(�) , and expects to disappoint the receiver by 
mmax − mSR,i(�S,i) ; and the second term corresponds to the case in which the sender’s 
guess is implemented as the final answer of the pair, so the sender expects the pair’s 
monetary earnings to be mS,i , feels full responsibility for the pair’s earnings since 
their answer is implemented as the pair’s final answer so their guilt sensitivity is 
wS,i , and expects to disappoint the receiver by mmax − mS,i.

The expected utility of a sender S in the Advice Treatment if they do not send 
their guess in question i is represented by:

where the first term corresponds to the case in which the receiver’s guess is imple-
mented as the final answer of the pair, so the sender expects the pair’s monetary 
earnings to be mR,i , and does not feel responsible for the pair’s earnings since the 
receiver’s answer is implemented; and the second term corresponds to the case 
in which the sender’s guess is implemented as the final answer of the pair, so the 
sender expects the pair’s monetary earnings to be mS,i , feels full responsibility for 

(2)

uA
S,i,send

(mS,i,mR,i, �, �S,i) =(1 − �) × [mSR,i(�S,i) − wS,i × ΓS,i(�) × (mmax − mSR,i(�S,i))]

+ � ×
[
mS,i − wS,i × (mmax − mS,i)

]

(3)uA
S,i,not

(mS,i,mR,i, �, �S,i) =(1 − �) × mR,i + � ×
[
mS,i − wS,i × (mmax − mS,i)

]

10 In a sense, ΓSi
(�) can be thought of as a weight on the guilt intensity parameter, and the senders’ guilt 

intensity is ‘discounted‘ if they shift some of the blame to the receiver. Note that there is no room to shift 
the blame in the Dictator Treatment, so the guilt intensity parameter receives the maximum weight of 1 
for all senders.
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the pair’s earnings since their answer is implemented as the pair’s final answer so 
their guilt sensitivity is wS,i , and expects to disappoint the receiver by mmax − mS,i.

Then, a sender would find it optimal to send their guess in the Advice Treatment 
if:

4.2  Dictator treatment

In the Dictator Treatment, when a sender sends their guess xS,i , it is implemented 
as the final answer of the pair. Hence, there is no room for beliefs on how influen-
tial the sender believes they are.11 The expected utility of a sender S in the Dictator 
Treatment upon sending their guess in question i:

since the sender’s guess is implemented as the pair’s final answer for sure if they 
decide to send it.

The expected utility of a sender S in the Dictator Treatment if they do not send 
their guess in question i is represented by:

where the first term corresponds to the case in which the receiver’s guess is imple-
mented as the final answer of the pair, so the sender expects the pair’s monetary 
earnings to be mR,i , and does not feel responsible for the pair’s earnings since the 
receiver’s answer is implemented; and the second term corresponds to the case 
in which the sender’s guess is implemented as the final answer of the pair, so the 
sender expects the pair’s monetary earnings to be mS,i , feels full responsibility for 
the pair’s earnings since their answer is implemented as the pair’s final answer, and 
expects to disappoint the receiver by mmax − mS,i.

Then, a sender would find it optimal to send their guess in the Dictator Treatment 
if:

(4)
mSR,i(�S,i) − mR.i

mmax − mSR,i(�S,i)
≥ wS,i × ΓS,i(�)

(5)uD
S,i,send

(mS,i,mR,i, �, �S,i) = mS,i − wS,i × (mmax − mS,i)

(6)uD
S,i,not

(mS,i,mR,i, �, �S,i) =(1 − �) × mR,i + � × [mS,i − wS,i × (mmax − mS,i)]

(7)
mS,i − mR,i

mmax − mS,i

≥ wS,i

11 A sender’s belief on how influential they are can be thought of an increasing function of � , such that 
d�S,i(�)

d�
≥ 0 and �S,i(1) = 1 . In the Dictator Treatment, � = 1 , so �S,i(1) = 1 for all subjects. This also indi-

cates mSR,i = mS,i because xSR,i = �S,i(1)xS,i + (1 − �S,i(1))xR,i = xS,i.
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4.3  Effect of parameters on guess sending in advice and dictator treatments

To predict the effect of each mechanism outlined by the model, I examine the impact 
of varying the sender’s self-confidence (affecting mS and mSR ), their expectation of 
the receiver’s performance ( mR ), their sense of responsibility for their pair’s earn-
ings ( ΓS ), their guilt intensity ( wS ), and their belief in how much they influence the 
receiver ( �S).12

1. Self-confidence All else being equal, a sender with higher self-confidence is more 
likely to send their guess in both the Advice and Dictator Treatments compared 
to a sender with lower self-confidence. Higher confidence leads to an increase in 
both mSR (increasing the left-hand side of Eq. 4) and mS (increasing the left-hand 
side of Eq. 7).

2. Expectation of the receiver’s performance A sender who expects higher perfor-
mance from the receiver, and hence has a higher mR , is less likely to send their 
guess in both treatments (since this leads to a decrease in the left-hand side of 
Eqs. 4 and 7).

3. Responsibility for the pair’s earnings Having a higher sense of responsibility for 
the pair’s earnings makes a sender less likely to send their guess in the Advice 
Treatment (by increasing the right-hand side of Eq. 4 through ΓS ) compared to a 
sender who feels less responsible for their pair. Since ΓS(1) = 1 for all senders in 
the Dictator Treatment, guess-sending behavior would not differ between any two 
senders in the Dictator Treatment due to differences in their sense of responsibility.

4. Guilt intensity The model predicts that a sender with higher guilt intensity param-
eter is less likely to send their guess in both the Advice and Dictator treatments 
compared to a sender with lower guilt sensitivity (since a higher wS increases the 
right-hand side of both Eqs. 4 and 7).

5. Belief in their influence A sender who believes that they are more influential over 
the receiver’s answer is more likely to send their guess in the Advice Treatment 
compared to a sender with a lower belief ( mSR is increasing in �S if the sender 
expects their answer to be more accurate than the receiver’s and is decreasing in 
�S otherwise. In the former case, a higher �S increases the left-hand side of Eq. 4. 
In the latter case, the sender with the lower �S would not be sending their guess to 
begin with, so an increase in �S would not affect guess-sending behavior). Since 
�S = 1 for all senders in the Dictator Treatment, guess-sending behavior would 
not differ between any two senders in the Dictator Treatment due to differences 
in their belief in their influence.

Table  2 summarizes the predicted effect of increasing each model parameter on 
guess-sending behavior in the Advice and the Dictator Treatments.

12 In this section, I focus on differences between treatments at the subject level, so the parameters are 
aggregated at the subject level. For a discussion on how the parameters change at the question (or ques-
tion difficulty) level, see Sect. 4.4.
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4.4  Relationship between model parameters and question difficulty

In Subsection 4.3, I examine the effect of model parameters between treatments at 
the subject level. However, model parameters may vary by question, specifically 
based on question difficulty.13 In this subsection, I examine the effect of question dif-
ficulty on the model parameters.

Consider two questions, h and e, where question h is harder than question e. 
Firstly, subjects may have less self-confidence in their answers when the question is 
harder. This would lead to mS,h ≤ mS,e and mSR,h ≤ mSR,e . At the same time, subjects 
may expect receivers to perform worse on harder questions compared to easier ones, 
resulting in mR,h ≤ mR,e . Since mR,i only appears in the numerator, whereas mS,i and 
mSR,i appear in both the numerator and the denominator of the left-hand sides of 
equations 4 and 7, if the sender has a similar decrease in their expected earnings 
in harder questions when they send their guess compared to when they do not send 
their guess, the overall effect would result in less frequent guess-sending in harder 
questions compared to easier ones in both treatments.

Secondly, the difficulty of the question may affect subject’s guilt through how 
responsible a subject feels for their pair’s earnings or through their guilt intensity. 
Senders may feel more responsible when the problem is harder for the receiver to 
solve on their own. Conversely, senders may feel less responsible for the pair’s earn-
ings in harder questions because it is more challenging for them to know the answer 
as well, thus creating another excuse to shift the blame to the receiver. Similarly, 
subjects may feel more intense guilt in harder questions for letting down the receiv-
ers in questions they need more help with or less intense guilt because they go easier 
on themselves when the question is harder. Thus, the effect of difficulty through guilt 
can go in either direction. Any effect on responsibility, ΓS,i , would have an impact 
only in the Advice Treatment, while any effect on guilt intensity, wS,i , would have an 
impact in both treatments.

Lastly, senders may have a higher belief in influencing the receiver’s answer in 
harder questions since it is more likely for receivers to have stronger opinions about 
the answer as the questions get easier. This would lead to �S,h ≥ �S,e , resulting in 
senders being more likely to send their guess in harder questions compared to easier 
ones.

After presenting the main hypotheses of the experiment in Subsection  4.5 and 
experimental findings in Sects. 5 and 6, I will explore in Sect. 8 how the predictions 
of the guilt and responsibility model correspond with these findings and insights 
from the gender literature.

4.5  Hypothesis

The first question this paper addresses is whether there exists a gender gap in 
advice giving.

13 I would like to thank the anonymous reviewer #1 for pointing out the necessity of discussing the effect 
of question difficulty on model parameters and for the examples they provided.
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Hypothesis 1 Female senders in the Advice Treatment are significantly less likely 
than male senders to send their guess to the receiver.

As outlined in Table 2, women having lower self-confidence, higher expecta-
tions of the receiver’s performance, a greater sense of responsibility for the pair’s 
earnings, more guilt intensity, or a lower belief in their influence on the receiver 
would all be in line with Hypothesis 1.

I experimentally vary the question difficulty with the intention of better under-
standing what drives advice giving behavior. I expect the subjects to know the cor-
rect answer without any meaningful effort in easy questions. Hence, easy questions 
can be seen as a sanity check to ensure that subjects were paying attention to the task 
and that they were sufficiently incentivized to send their advice. I expect the subjects 
to be almost sure that their answer is correct in easy questions. In medium questions, 
I expect subjects to count the correct number of red balls within the given time limit 
if they put effort into it. Therefore, a gender difference in advice sending in medium 
questions could indicate a gender difference in the effort levels between men and 
women in completing the task. Finally, the difficult questions were the ones in which 
I did not expect the subjects to be able to count the correct number of red balls 
within the given time limit. This is the question type in which I anticipate mecha-
nisms other than payoff maximization to have an effect in advice sending behavior.

Hypothesis 2 Subjects have the lowest mean normalized error in easy questions and 
the highest mean normalized error in difficult questions.

If the questions classified as easy, medium, and difficult indeed correspond to 
these difficulties, I expect Hypothesis 2 to hold.

Hypothesis 3 Senders have the highest guess sending rate in easy questions and the 
lowest guess sending rate in difficult questions.

As discussed in Sect. 4.4, subjects might have lower self-confidence, higher sense 
of responsibility for the pair’s earnings, and more intense guilt in harder questions, 

Table 2  Predicted effect of increasing model parameters on guess sending behavior

Table summarizes the predicted effect of a sender sending their guess in the Advice and the Dictator 
Treatments in response to an increase in each parameter listed in the first column, according to Eqs. 4 
and 7. Note that senders’ responsibility for the pair’s earnings and belief in their influence do not vary by 
design in the Dictator Treatment

Parameter to increase        Advice treatment     Dictator treatment    

Self-confidence More frequent More frequent
Expectation of the receiver’s performance Less frequent Less frequent
Responsibility for the pair’s earnings Less frequent No change
Guilt intensity Less frequent Less frequent
Belief in their influence More frequent No change
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making them more likely to send their guess for easy questions compared to difficult 
ones, in line with Hypothesis 3. On the other hand, subjects might have higher belief 
in influencing the receiver’s answer, lower sense of responsibility for the pair’s earn-
ings, and less intense guilt in harder questions, working in the opposite direction and 
potentially leading to rejection of Hypothesis 3.

Hypothesis 4 The difference in the guess-sending rate between male and female 
senders is largest in difficult questions and smallest in easy questions in the Advice 
Treatment.

If women experience a greater decrease in their self-confidence, a greater increase 
(or smaller decrease) in feeling responsible, a greater increase (or smaller decrease) 
in their guilt intensity, or a smaller increase in their belief in influencing the receiv-
er’s guess in harder questions compared to easier ones relative to men, there would 
be a higher gender difference in difficult questions compared to easier ones in the 
Advice Treatment, in line with Hypothesis 4.

With the assumption that I find gender differences in guess sending in the Advice 
Treatment, I am then interested in understanding the factors contributing to the 
observed gender differences. One candidate I consider is that women may have 
lower self-confidence than men (as documented in Barber and Odean 2001, Niederle 
and Vesterlund 2007), making them less likely to give advice. I test this mechanism 
by controlling for self-confidence when examining advice giving behavior.

Hypothesis 5 Female senders have lower self-confidence compared to male senders.

All else being equal, Hypothesis 5 implies that women would be less likely to 
send their guess as advice.

Hypothesis 6 Gender difference in advice giving is not significant after controlling 
for self-confidence.

Hypothesis 6 can be rejected if the gender difference in self-confidence is not the 
only mechanism affecting the gender difference in advice giving.

Another possible mechanism is that women may dislike affecting others’ choices 
more than men. For example, Ertac and Gurdal (2012) find that women do not like 
deciding on behalf of others in a risky task. If this is the underlying mechanism, 
making the advice enforceable would make guess sending even less desirable for 
women, potentially increasing the gender gap. Alternatively, men and women might 
view influencing others’ choices similarly, but women might feel more responsible 
for the pair’s earnings or have a lower belief that their advice will be listened to com-
pared to men. In this case, making men and women equally responsible or equally 
influential would decrease the gender gap in advice-giving. To test this alternative 
explanation, I design an additional treatment in which I make advice enforceable.

Hypothesis 7 Both female and male senders are significantly less likely to send their 
guess in the Dictator Treatment compared to the Advice Treatment.
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Senders’ responsibility for the pair’s earnings and influence on the receiver are 
higher in the Dictator Treatment compared to the Advice Treatment (since subjects 
are fully responsible for the pair’s earnings and are fully influential on the receiv-
er’s answer if they send their guess in the Dictator Treatment). If the effect of the 
increase in the responsibility parameter outweighs the effect of the increase in the 
belief in influencing the receiver from the Advice to the Dictator Treatment, both 
men and women would be less likely to send their guess in the Dictator Treatment, 
in line with Hypothesis 7.

Hypothesis 8 The gender gap in guess-sending decreases when the advice becomes 
enforceable in the Dictator Treatment, with female senders experiencing a smaller 
decrease in their guess-sending compared to the Advice Treatment, in relation to 
male senders.

If women have a higher sense of responsibility than men in the Advice Treatment 
(which would decrease their incentive to send their guess in the Dictator Treatment 
less than men’s) or a lower belief in how influential they are compared to men in the 
Advice Treatment (which would increase their incentive to send their guess in the 
Dictator Treatment more than men’s), the gender gap would decrease in the Dictator 
Treatment, in line with Hypothesis 8.

5  Data

Before presenting the main experimental results, I first verify that the data is consist-
ent with my assumptions on the difficulty of the questions and the gender-neutrality 
of the task. To measure subjects’ performance, I use the normalized error, defined as 
the actual error divided by maximum possible error for a given question.14 Unless 
otherwise stated, all p-values to compare distributions are obtained using the Mann 
Whitney U-test and all p-values to compare measures to benchmarks are obtained 
using the Wilcoxon signed-rank test throughout the paper. For all non-parametric 
tests, I compare measures generated at the individual level, so intercorrelation of 
observations of the same participant is not an issue.15 ,16 For all regressions, I cluster 
standard errors at the individual level.

Recall that I aim to choose a gender neutral task so that any advice giving dif-
ference between genders is not an artifact of the nature of the task. The average 

14 For example, if there were 5 red balls in the box and the subject guessed 7, then the normalized error 
would be |7 − 5|∕max{5 − 0, 100 − 5} ≈ 2.1% . The results on both gender-neutrality of the task and cat-
egorization of difficulties are robust to using simply the absolute difference between the subject’s guess 
and the correct answer instead of the normalized error.
15 For example, to compare advice giving behavior in difficult questions using a non-parametric test, I 
first calculate the percent of difficult questions that the sender sent their guess at the individual level, and 
then test the equality of this ratio by gender.
16 See Table A.2, which shows the number of men and women in each role and treatment, for the rel-
evant number of observations used in a non-parametric test.
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normalized error of female (male) subjects is 11.7% (11.1%) for difficult questions, 
4.8% (5.0%) for medium questions, and 1.6% (0.8%) for easy questions. The gender 
differences in performance are not significant for any difficulty level ( p > 0.1 for all 
levels), supporting that inherent performance differences in gender are not likely to 
drive the differences in subjects’ preference to give advice.

Next, I check whether my classification of task difficulty is appropriate. I set cer-
tain cutoffs to define the difficulty of tasks (as can be seen in Table 1). The average 
normalized errors of the subjects are 1.2% , 4.9% , and 11.4% for easy, medium, and 
difficult questions, respectively. The difference between each pair (easy-medium, 
medium-difficult, easy-difficult) is statistically significant ( p < 0.01 for each pair). 
In line with Hypothesis 2, subjects have the lowest mean normalized error in easy 
questions and the highest mean normalized error in difficult questions, indicating 
that the cutoffs that I use for classifying questions based on difficulty are appropriate.

For the results I report above, I use the performance of all senders in both treat-
ments and of receivers only in the Dictator Treatment, since these subjects submit 
their guesses without receiving any external information beforehand.17 Note that the 
receivers in the Advice Treatment submit their guesses after observing the sender’s 
guess when available; hence, their performance may be affected by whether they 
received advice in a given round. I analyze the effect of advice on decision making 
separately in Sect. 6.4.

6  Experimental results

I begin by analyzing the senders’ decision to send their guess in both treatments. 
Section 6.1 explores whether women senders are less likely to send advice compared 
to men in the Advice Treatment and whether the gender gap can be explained by 
self-confidence and other demographic characteristics. Section 6.2 explores whether 
the gender gap persists in the Dictator Treatment, in which the senders’ guess is 
enforced if they choose to send it. Section 6.3 compares the behavior across treat-
ments. Finally, Sect.  6.4 examines the effect of advice on receivers’ performance, 
both in the aggregate data and when the data is broken down by gender.

6.1  Do women shy away from giving advice?

In order to determine whether women shy away from giving advice, I compare fre-
quency of advice sending by male and female senders in the Advice Treatment for 
all questions and separately for each level of difficulty. Figure 2 shows the percent-
ages of all questions for which the senders sent their guesses, categorized by gen-
der, and further broken down into easy, medium, and difficult questions. Pooling 
all questions together, men send advice in 83% of the questions, while women do 

17 The results in this section use the combined data of these three groups of subjects. The total number 
of observations is 335, with 167 women and 168 men. The results are similar when each group is ana-
lyzed separately.
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so in 77% of the questions. The difference is marginally significant at the 10% level 
(p = 0.068) . When questions are broken down by difficulty level, different patterns 
emerge based on the difficulty of questions. The gender difference in advice sending 
is not statistically significant for easy ( p = 0.112 ) and medium ( p = 0.601 ) ques-
tions, yet there is a significant gender gap for difficult questions ( p = 0.014 ): women 
send their advice less frequently than men. On average, male senders send their 
guess for 71% of difficult questions, compared to only 54% for female senders.

Figure A.1 plots the cumulative distribution functions (CDFs) of advice sending 
percentages for male and female senders in all questions, as well as questions broken 
down by difficulty in the Advice Treatment. The first order stochastic dominance test 
using Somers’ D statistic (Newson et al., 2001) indicates that there is a significant 
dominance relationship between the distributions of male and female senders at the 
95% confidence level, but this significance is observed only for difficult questions. 
Based on Somers’ D statistic, a randomly chosen male sender is 27% more likely to 
send advice for a difficult question than a female sender (p = 0.018) , supporting the 
first order stochastic dominance relationship. No significant dominance

relationship is found in the case of easy, medium, or pooled questions at the 95% 
confidence level.18

Additional evidence for gender differences in guess sending can be found in 
Table 3. This table presents the results of the Probit regressions that investigate the 
relationship between guess sending in the Advice Treatment and gender, as well 
as interactions between gender and each difficulty level (the excluded category is 
female senders and difficult questions). Standard errors are clustered at the individ-
ual level. The bottom part of the table reports p-values associated with the F-tests, 
testing the statistical significance of gender differences in guess sending for each dif-
ficulty level separately, as well as testing for their joint significance.

The regression results support the previous finding from non-parametric tests that 
men are significantly more likely than women to send their guess as advice in dif-
ficult questions ( p = 0.016 for the F-test testing H0 ∶ �Male = 0 ). There is no gender 
difference in guess sending in medium questions ( p = 0.649 for the F-test testing 
H0 ∶ �Male + �Male×Medium = 0 ), also similar to the non-parametric findings. In easy 
questions, Probit regressions suggest that women are significantly more likely to 
send their guess in the Advice Treatmentcompared to men ( p = 0.021 for the F-test 
testing H0 ∶ �Male + �Male×Easy = 0),

whereas no significance was documented in the non-parametric tests.19 Further-
more, gender difference is significant when the null hypotheses for the gender dif-
ference in each difficulty level is tested jointly (p-value associated with the joint 
F-test p = 0.004 ). The results are robust to controlling for individual performance 

18 Somer’s D statistic (indicating the likelihood of a randomly chosen male sender sending their guess 
relative to a female sender in the Advice Treatment) and the associated p-values for each difficulty level 
are as follows: all questions: 20% , p = 0.074 , difficult questions: 27% , p = 0.018 , medium questions: 5% , 
p = 0.604 , easy questions: −8% , p = 0.168.
19 The results are qualitatively similar when I run separate regressions for each difficulty level. I report 
the results of these regressions as a robustness check in Sect. 7.
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(measured by the sender’s normalized error on a question), self-confidence (meas-
ured by their self-perceived rank of guess accuracy), demographics, and risk prefer-
ences, as shown in the second column of Table 3.

Since male and female senders in the Advice Treatment have similar perfor-
mance levels for difficult questions (average normalized error is 11.62% and 11.59% 
for male and female senders, respectively, with p = 0.942 ), the underlying reason 
for the gender gap in guess sending in difficult questions is not actual performance 
differences. Table A.3 presents demographics, risk attitudes, and self-confidence of 
senders by gender. In line with the literature, women are more risk-averse than men 
(Eckel and Grossman, 2008) and have lower self-confidence (Beyer, 1990; Niederle 
and Vesterlund, 2007). Column (2) of Table  3 shows that performance and self-
confidence are two significant factors affecting the decision to send advice: subjects 
with lower performance (as measured by their normalized error) and lower self-con-
fidence (as measured by their self-perceived rank of guess accuracy) are less likely 
to send their guess.20 However, gender still has a significant effect after controlling 
for sender’s performance, self-confidence, and risk aversion as well as period, edu-
cation, employment, and age. Hence, even though self-confidence and performance 
are both significant predictors of senders’ decision to send advice, the gender gap in 
advice sending remains after controlling for these factors.

Fig. 2  Percent of Questions for which the Senders Send Their Guess, Advice Treatment. Notes: Fig-
ure illustrates percentages of all, difficult, medium, and easy questions for which the senders send their 
guess, broken down by gender. The p-values for the differences of percentages between men and women 
are p = 0.068 for all questions (without a difficulty breakdown), p = 0.014 for difficult, p = 0.601 for 
medium, and p = 0.112 for easy questions

20 It is not possible to make a meaningful inference about the coefficient on the lowest value of self-con-
fidence in either treatment. As in Niederle and Vesterlund (2007), the number of subjects who guess that 
they are the worst in their group is very small (in both treatments, 2 out of 112 senders guessed their rank 
to be 4). The results are robust to excluding these subjects from the regression analysis as in Niederle and 
Vesterlund (2007).
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Comparing the results in this section to the hypotheses outlined in Sect. 3, I find 
support for Hypothesis 1 and show that question difficulty is an important factor for 
gender differences in advice giving. Consistent with Hypothesis 4, the gender dif-
ference in guess-sending is most pronounced and significant in difficult questions, 
with women being less likely than men to send their guess. The difference is smaller 
and not significant in medium questions, and it even reverses in easy questions, with 
women being more likely than men to send their guess. Additionally, I find support 
for Hypothesis 5, women having lower self-confidence than men. However, despite 
self-confidence being a significant factor in guess-sending, the gender gap persists 
after controlling for self-confidence, thereby rejecting Hypothesis 6.

6.2  Does gender gap persist when senders can enforce their guess?

In the Dictator Treatment, the sender’s guess is implemented as the pair’s decision if 
the sender chooses to send it, independent of the receiver’s answer. Contrary to the 
case when the senders’ guess is simply advisory (i.e. the receiver chooses whether 
to implement it or not), the gender gap in guess-sending disappears when senders 
can enforce their guess. Figure  3 plots the percentages of all questions for which 
the senders sent their guesses, categorized by gender, and further broken down into 
easy, medium, and difficult questions. Pooling all difficulty levels together, men send 
their guess in 72% of the questions, while women do so in 69% of the questions. 
The difference is not statistically significant (p = 0.210) . There is no gender gap 
in senders’ rate of guess-sending for any difficulty level in the Dictator Treatment 
( p = 0.565 for easy, p = 0.265 for medium, and p = 0.478 for difficult questions).

Figure A.2 plots the cumulative distribution functions (CDFs) of advice sending 
percentages for male and female senders in all questions, as well as questions broken 
down by difficulty in the Dictator Treatment. The first order stochastic dominance 
test using Somers’ D statistic (Newson et al., 2001) indicates that there is no signifi-
cant dominance relationship between the distributions of male and female senders at 
the 95% confidence level for any difficulty level in the Dictator Treatment.21

Table 4 provides further evidence that there is no gender difference in guess send-
ing in any difficulty

level in the Dictator Treatment. This table presents the results of the Probit regres-
sions that investigate the relationship between guess sending in the Dictator Treat-
ment and gender, as well as the interaction between gender and each difficulty level 
(the excluded category is female senders and difficult questions). Standard errors 
are clustered at the individual level. The bottom part of the table reports p-values 

21 Somer’s D statistic (indicating the likelihood of a randomly chosen male sender sending their guess 
relative to a female sender in the Dictator Treatment) and the associated p-values for each difficulty level 
are as follows: all questions: 14% , p = 0.224 , difficult questions: 8% , p = 0.484 , medium questions: 12% , 
p = 0.272 , easy questions: −4% , p = 0.478.
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Table 3  Probit regressions 
relating sender’s guess-sending 
to gender in advice treatment

Top half of the table Reports coefficients and p-values from the 
Probit regression. Dependent variable is Guess Sent (dummy vari-
able equal to 1 if the sender sent their guess to the receiver in a 
given round and 0 otherwise). Control variables are Male (dummy 
variable equal to 1 for men and 0 for women), Easy and Medium 
(dummy variables indicating whether question difficulty was easy 
and medium, respectively), gender and difficulty interactions (the 

Guess sent (1) (2)

Male 0.437∗∗ 0.405∗∗

(0.016) (0.036)
Medium 1.054∗∗∗ 1.035∗∗∗

(0.000) (0.000)
Easy 2.081∗∗∗ 2.061∗∗∗

(0.000) (0.000)
Male x medium −0.353∗∗ −0.330∗

(0.030) (0.056)
Male x easy −1.167∗∗∗ −1.195∗∗∗

(0.001) (0.000)
Period −0.007∗

(0.057)
Error −0.013∗∗∗

(0.000)
Risk averse −0.170

(0.462)
High education 0.126

(0.452)
Employed 0.252

(0.220)
Age 0.004

(0.597)
Rank guess: 2 −0.405∗∗

(0.043)
Rank guess: 3 −0.762∗∗∗

(0.002)
Rank guess: 4 0.343

(0.582)
Constant 0.108 0.430

(0.384) (0.323)
p-values associated with F-tests, testing gender difference in guess 

sending:
Joint 0.004 0.003
Difficult 0.016 0.036
Medium 0.649 0.708
Easy 0.021 0.013
N 2,773 2,773

Downloaded from https://www.cambridge.org/core. 08 Apr 2025 at 08:57:06, subject to the Cambridge Core terms of use.

https://www.cambridge.org/core


1090 E. B. Osun 

associated with the F-tests, testing the statistical significance of gender differences 
in guess sending for each difficulty level separately, as well as testing for their joint 
significance.

The regression results support the previous finding from non-parametric tests that 
there is no gender difference in guess sending in any difficulty level in the Dictator 
Treatment (p-values associated with F-tests testing the gender difference in difficult, 
medium, and easy questions are 0.410, 0.279, and 0.677, respectively), in line with 
the findings in the non-parametric tests.22 Furthermore, gender difference is not sig-
nificant when the null hypotheses for the gender difference in each difficulty level 
is tested jointly (p-value associated with the joint F-test is 0.526). The results are 
robust to controlling for individual performance (measured by the sender’s normal-
ized error on a question), self-confidence (measured by their self-perceived rank of 
guess accuracy), demographics, and risk preferences, as shown in the second col-
umn of Table 4.

The results in this section show that, the gender difference in guess-sending dis-
appears when the advice becomes enforceable in the Dictator Treatment, in line with 
Hypothesis 8.

6.3  How does sender behavior change across treatments?

This section compares sender behavior across treatments by gender to better 
understand how the gender gap in guess sending shrinks when advice becomes 
enforceable. Table 5 illustrates percentage of guesses sent by treatment and gender 

excluded category is female & difficult), Error (normalized error 
of the sender in a given round), Period (round number), Risk Averse 
(dummy variable equal to 1 if subject allocated less than their 
endowment to the risky project task and 0 otherwise), High Educa-
tion (dummy variable equal to 1 if subject’s education is Bachelor’s 
degree or higher and 0 otherwise), Employed (dummy variable 
equal to 1 if subject is employed and 0 otherwise), Age, and Rank 
Guess (indicator variables for subjects’ self-confidence, takes values 
between 1 and 4). Errors are clustered at the individual level
Bottom half of the table Reports p-values associated with the 
F-tests, testing the statistical significance of gender differences in 
guess sending for each difficulty level separately, as well as test-
ing for their joint significance. Difficult tests H0 ∶ �Male = 0 , 
Medium tests H0 ∶ �Male + �Male×Medium = 0 , Easy tests 
H0 ∶ �Male + �Male×Easy = 0 , and Joint tests all three hypotheses 
jointly
p-values are reported in parentheses * p<0.1, ** p<0.05, *** 
p<0.01

Table 3  (continued)

22 The results are qualitatively similar when I run separate regressions for each difficulty level. I report 
the results of these regressions as a robustness check in Sect. 7.
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when questions are pooled at the difficulty level. Senders send their guess in 80% 
of the questions in the Advice Treatment, whereas they do so in 71% of the ques-
tions in the Dictator Treatment (difference is statistically significant, p < 0.001 ). 
Breaking down the analysis by gender shows that, in line with Hypothesis 7, both 
female and male senders are significantly less likely to send their guess in the 
Dictator Treatment compared to the Advice Treatment ( p = 0.016 for female and 
p < 0.001 for male).

Breaking down questions by difficulty: Figure A.3 shows that senders send their 
guess in 96% and 98% of the easy questions, 89% and 87% of the medium questions, 
and 62% and 41% of the difficult questions in the Advice and Dictator Treatments, 
respectively. The difference in guess sending across treatments is significant in dif-
ficult questions ( p < 0.001 ), marginally significant in medium questions ( p = 0.053 ), 
and not significant in easy questions ( p = 0.524 ). Figure A.4 plots the cumulative 
distribution functions (CDFs) of guess-sending frequency across treatments. The 
CDF in the Advice Treatment first order stochastically dominates the CDF in the Dic-
tator Treatment only for difficult questions (and in pooled questions when there is not 
a difficulty breakdown) at the 95% significance level. Based on Somers’ D statistic, 
a randomly chosen sender in the Dictator Treatment is 38% less likely to send their 
guess in a difficult question than a sender in the Advice Treatment ( p < 0.001).23

Guess-sending behavior by difficulty levels in each treatment shows that, in line 
with Hypothesis 3, senders are significantly less likely to send their guesses as 
the questions become harder. The frequency of guess-sending differs significantly 
between medium and difficult questions, as well as between easy and medium ques-
tions, in both the Advice and the Dictator Treatments ( p < 0.001 ). Furthermore, the 
change in guess-sending by difficulty level varies between treatments. The average 
decrease in guess-sending from medium to difficult questions is 26% compared to 
46% ( p < 0.001 ), and from easy to medium questions, it is 7% compared to 11% 
( p = 0.017 ) in the Advice and the Dictator Treatments.

Figure 4 illustrates the percentages of guesses sent by the senders for all, dif-
ficult, medium, and easy questions, categorized by treatment and gender. Analyz-
ing guess-sending by difficulty level suggests that difficult questions are the main 
drivers of differences in guess sending across treatments. The gender difference 
in guess sending between the Advice Treatment and the Dictator Treatment is 
smaller and not statistically significant for easy or medium questions, for both 
genders, in comparison to difficult questions and overall questions without a dif-
ficulty breakdown.

For the difficult questions, both male and female senders send their guess 
at significantly lower rates in the Dictator Treatment compared to the Advice 

23 Somer’s D statistic (indicating the likelihood of a randomly chosen sender in the Dictator Treatment 
sending their guess relative to a sender in the Advice Treatment) and the associated p-values for each 
difficulty level are as follows: all questions: −33% , p < 0.001 ; difficult questions: −38% , p < 0.001 ; 
medium questions: −14% , p = 0.058 ; easy questions: 2% , p = 0.594.
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Treatment: the frequency of guess sending decreases from 71% to 44% for male 
senders ( p < 0.001 ) and from 54% to 39% for female senders ( p = 0.024 ). Note 
that the drop in frequency is larger for men both in terms of magnitude and sig-
nificance. Results show that both men and women send their guess less frequently 
(and the decrease is greater for men) in the Dictator Treatment for difficult 
questions.

6.4  Does advice improve decisions?

Even though the main focus of this paper is on advice giving, I also examine the 
effect of advice on decision making for completeness and for relating the results to 
the existing literature. In order to explore the effect of advice on decision making, 
I examine receivers’ performance in rounds with and without advice in the Advice 
Treatment. The receivers in the Advice Treatment received advice in 77% of the 
questions overall, and 94%, 86%, and 60% of the rounds for easy, medium, and dif-
ficult questions, respectively. In this section, I present the results for all difficulty 
levels for completeness, but it’s important to note that the frequency of advice in 
easy and medium questions is quite high. Therefore, the results of this section are 
most relevant for difficult questions.

In the Advice Treatment, the receivers’ average normalized error is 11.5% in 
rounds without advice, while it is 4.2% in rounds with advice. Receivers perform 
significantly better in rounds for which they receive advice ( p < 0.001 ). When ques-
tions are broken down by difficulty level, the only significant difference in receivers’ 
performance with and without advice is in difficult questions. In difficult questions, 
the receivers’ average normalized error in rounds with and without advice is 8.7% 
and 13.7% , respectively ( p < 0.001 ). In medium questions, average normalized error 

Fig. 3  Percent of Questions For Which Senders Send Their Guess, Dictator Treatment. Notes: Figure 
illustrates percentages of all, difficult, medium, and easy questions for which the senders send their 
guess, broken down by gender. The p-values for the differences of percentages between men and women 
are p = 0.210 for all questions (without a difficulty breakdown), p = 0.478 for difficult, p = 0.265 for 
medium, and p = 0.565 for easy questions
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Table 4  Probit Regressions 
Relating Sender’s Guess-
Sending to Gender in Dictator 
Treatment

Top half of the table Reports coefficients and p-values from the 
Probit regression. Dependent variable is Guess Sent (dummy vari-
able equal to 1 if the sender sent their guess to the receiver in a 
given round and 0 otherwise). Control variables are Male (dummy 
variable equal to 1 for men and 0 for women), Easy and Medium 
(dummy variables indicating whether question difficulty was easy 
and medium, respectively), gender and difficulty interactions (the 

Guess Sent (1) (2)

Male 0.124 0.022
(0.410) (0.876)

Medium 1.346∗∗∗ 1.356∗∗∗

(0.000) (0.000)
Easy 2.387∗∗∗ 2.349∗∗∗

(0.000) (0.000)
Male x medium 0.034 0.029

(0.828) (0.864)
Male x easy −0.261 −0.300

(0.455) (0.453)
Period 0.005

(0.195)
Error −0.019∗∗∗

(0.000)
Risk averse 0.220

(0.158)
High education −0.051

(0.665)
Employed −0.079

(0.539)
Age −0.007

(0.196)
Rank guess: 2 −0.661∗∗∗

(0.000)
Rank guess: 3 −1.018∗∗∗

(0.000)
Rank guess: 4 −0.649

(0.125)
Constant −0.291∗∗∗ 0.546∗

(0.005) (0.059)
p-values associated with F-tests, testing gender difference in guess 

sending:
Joint 0.526 0.719
Difficult 0.410 0.876
Medium 0.279 0.740
Easy 0.677 0.478
N 2,762 2,762
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with and without advice is 2.9% and 6.2% ( p = 0.145 ), while in easy questions, it is 
0.8% and 0.3% ( p = 1.000).

Note that if the senders’ decision to send their guess is correlated with how hard 
the question is (assuming that some difficult questions are perceived harder than 
others), the documented performance difference in rounds with and without advice 
in difficult questions could be driven by omitted variable bias rather than advice 
improving decision making. To test this explanation, I examine how the receiv-
ers’ performance in difficult questions in the Dictator Treatment is correlated with 
the senders’ guess-sending decision. In the Dictator Treatment, rounds in which 
the sender sends their guess and the rounds in which they don’t are indistinguish-
able from a receiver’s perspective, as the receivers submit their guesses without any 
external information. If the senders’ decision to send their guess were a proxy for 
question difficulty, one would expect the receivers in the Dictator Treatment to have 
lower performance in rounds for which the senders don’t send their guess. Table A.6 
reports the results of OLS regressions of receivers’ performance on difficult ques-
tions on an indicator for whether the sender sends their guess for each treatment, 
clustering standard errors at the individual level. In line with the earlier finding, 

excluded category is female & difficult), Error (normalized error 
of the sender in a given round), Period (round number), Risk Averse 
(dummy variable equal to 1 if subject allocated less than their 
endowment to the risky project task and 0 otherwise), High Educa-
tion (dummy variable equal to 1 if subject’s education is Bachelor’s 
degree or higher and 0 otherwise), Employed (dummy variable 
equal to 1 if subject is employed and 0 otherwise), Age, and Rank 
Guess (indicator variables for subjects’ self-confidence, takes values 
between 1 and 4). Errors are clustered at the individual level
Bottom half of the table Reports p-values associated with the 
F-tests, testing the statistical significance of gender differences in 
guess sending for each difficulty level separately, as well as test-
ing for their joint significance. Difficult tests H0 ∶ �Male = 0 , 
Medium tests H0 ∶ �Male + �Male×Medium = 0 , Easy tests 
H0 ∶ �Male + �Male×Easy = 0 , and Joint tests all three hypotheses 
jointly
p-values are reported in parentheses; * p<0.1, ** p<0.05, *** p<0.01

Table 4  (continued)

Table 5  Percentage of guesses 
sent by treatment and gender

There are 112 observations (56 male, 56 female) in both treatments. 
The column “Gender p-value” and the row “Treatment p-value” 
report the p-values associated with the gender and treatment differ-
ences in guess sending being significantly different from 0, respec-
tively, using a Wilcoxon Rank Sum Test

Treatment Pooled Female Male Gender p-value

Advice 0.80 0.77 0.83 0.068
Dictator 0.71 0.69 0.72 0.210
Treatment  p-value <0.001 0.016 <0.001
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receivers perform better in rounds for which the sender sends their guess (significant 
negative coefficient on normalized error, p < 0.001 ) in the Advice Treatment. How-
ever; the effect is not significant in the Dictator Treatment (p = 0.410) , which can 
be seen as suggestive evidence that endogeneity is not the driver of the performance 
gap.24 In line with the advice literature, (e.g., Schotter, 2003; Cooper & Kagel 2016) 
these findings support that presence of advice increases performance.

Next, I analyze whether there is a gender difference in how advice affects receiv-
ers. Contrary to senders in both treatments and receivers in the Dictator Treatment, 
male receivers perform significantly better than women in all difficulty levels in the 
Advice Treatment.25 The average normalized error of men (women) is 4.9% ( 6.4% ) 
for all questions without a difficulty breakdown, 9.6% ( 11.5% ) for difficult questions, 
2.5% ( 4.0% ) for medium questions, and 0.5% ( 1.2% ) for easy questions. The gender 
difference in performance is significant for all difficulty levels (p-values are 0.025 , 
0.020 , and 0.028 for difficult, medium, and easy questions, respectively, and 0.045 
for all questions). Since there was no gender difference in the performance of send-
ers in either treatment nor of receivers in the Dictator Treatment, the gender differ-
ence in the receivers’ performance in the Advice Treatment means that presence of 
advice has a differential effect on men and women.

Why do male receivers outperform women in the presence of a sender in a task 
that is gender-neutral when subjects submit their answers without any external infor-
mation? One possibility is that men incorporate advice better than women; in which 
case, the gender gap should arise only in rounds for which advice is sent. Figure 
A.5 breaks down the average normalized errors by gender, difficulty, and whether 
the receiver received advice and rejects this hypothesis. Pooling all difficulty levels 
together, the results show that the gender difference in receiver performance actually 
arises from rounds without advice, rather than rounds with advice. The difference 
in average normalized error between men and women is not statistically significant 
( 3.9% for men, 4.5% for women, p = 0.402 ) in rounds in which the receiver receives 
advice. On the contrary, the difference is significant in rounds without advice ( 9.0% 
for men, 14.0% for women, p = 0.006 ). Breaking down questions by difficulty, a 
similar pattern arises, specifically in difficult questions.26 The findings suggest that 

25 Note that this finding does not contradict with the earlier result on gender-neutrality of the task. The 
receivers in the Advice Treatment submit their guesses after observing the advice (or observing that the 
sender did not send advice), which can affect their performance. I evaluate the gender-neutrality of the 
task based on the subjects’ performance when they do not receive any external information.
26 In difficult questions, the difference in average normalized error between men and women is not sta-
tistically significant ( 8.4% for men, 9.0% for women, p = 0.450 ) in rounds with advice, and the difference 
is significant in rounds without advice ( 11.6% for men, 15.8% for women, p = 0.010 ). In medium ques-
tions, men outperform women in both rounds with advice ( 2.6% for men, 3.2% for women, p = 0.019 ) 
and without advice ( 2.9% for men, 9.2% for women, p = 0.043 ), but the gender difference in performance 
is larger in rounds without advice. In easy questions, the gender difference in average normalized error 
between men and women is marginally significant ( 0.5% for men, 1.2% for women, p = 0.051 ) in rounds 
with advice and not significant ( 0.1% for men, 0.8% for women, p = 0.759 ) in rounds without advice. 
The results on medium and easy questions in rounds without advice should be interpreted with caution, 
since most receivers have received advice in medium and easy questions, so the sample sizes are small 
for those cases.

24 Since the decision to send advice differs between the Advice treatment and the Dictator treatment, 
endogeneity concern cannot be fully ruled out.
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the gender gap in performance, especially in difficult questions, is driven by rounds 
without advice, falsifying the hypothesis that men incorporate advice better in these 
questions. One explanation could be that female receivers pay less attention to the 
task in the presence of a sender, relying on advice more than men. Alternatively, it 
could be that female receivers get intimidated by the difficulty of the question more 
than men when they do not receive advice, which disproportionately affects their 
performance in rounds without advice. It would be an interesting next step to inves-
tigate the underlying reasons for this differential effect of advice on men and women.

To investigate who gives better advice, I compare the average normalized error 
of male and female senders, conditional on sending their guesses. I do not find any 
gender difference in the quality of advice across treatments. Pooling all questions 
together, the average normalized error of male and female senders are 6.7% and 
4.7% , respectively, in the Advice Treatment, while it is 3.0% and 4.4% in the Dictator 
Treatment. The F-statistic testing the joint significance of gender differences across 
all difficulty levels indicates that men and women do not have significantly differ-
ent accuracy in their sent guesses ( p = 0.380 in the Advice Treatment, p = 0.106 

Fig. 4  Percentage of Questions For Which Senders Send Their Guess Across Treatments. Notes: Figure 
illustrates the percentage of questions for which senders sent their guesses, broken down by difficulty, 
treatment, and gender. The p-values for the difference in percentages between the Advice and Dictator 
Treatments for male and female senders are as follows: p < 0.001 (male) and p = 0.016 (female) for all 
questions, depicted in Panel (a), p < 0.001 (male) and p = 0.024 (female) for difficult questions, depicted 
in Panel (b), p = 0.266 (male) and p = 0.106 (female) for medium questions, depicted in Panel (c), and 
p = 0.392 (male) and p = 0.904 (female) for easy questions, depicted in Panel (d)
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in the Dictator Treatment).27 One interesting finding is that, conditional on sending 
their guesses, men send more accurate guesses in the Dictator Treatment than in 
the Advice Treatment (F-statistic testing the joint significance of performance dif-
ferences across all difficulty levels for men yields p = 0.005 ); while women do not 
increase the quality of their guesses when the advice becomes enforceable (the dif-
ference in average normalized errors across treatments p = 0.335).28 This is in line 
with the previous conjecture that men change their guess-sending behavior when 
the advice becomes enforceable, while women behave similarly regardless of the 
enforceability of advice.

Finally, I examine whether being matched with a male or a female sender leads 
to better answers by the receivers. I find no significant difference in the average nor-
malized error based on the sender’s gender in either treatment. In the Advice Treat-
ment, the average normalized error of receivers with male and female senders is 
5.5% and 5.8% , respectively, while in the Dictator Treatment, it is 6.2% and 6.1% . 
The F-statistic testing the joint significance of sender’s gender differences across all 
difficulty levels indicates that having a male or female sender does not lead to sig-
nificantly different performance of receivers ( p = 0.890 in the Advice Treatment, 
p = 0.986 in the Dictator Treatment). Breaking down questions by difficulty, the 
effect of having a male or female sender remains insignificant for all difficulty levels 
( p > 0.1 ). The results suggest that the gender difference in advice giving does not 
translate into receivers performing significantly better or worse depending on the 
sender’s gender in the context of this experiment.29

One caveat of the analysis regarding receivers’ behavior is that receivers were 
matched with different senders in each round, so this may create a concern for non-
independence across individual observations. Given the online nature of the exper-
iment and the constraints associated with subject dropouts, it was not possible to 

28 When questions are broken down by difficulty, the result remains similar, especially in difficult and 
medium questions: men have significantly better performance in rounds that they send their guess in the 
Dictator Treatment compared to the Advice Treatment ( p = 0.026 for difficult, p = 0.002 for medium, 
p = 0.053 for easy questions), whereas women’s performance remains statistically similar across treat-
ments ( p = 0.709 for difficult, p = 0.629 for medium, p = 0.095 for easy questions).

27 Breaking down questions by difficulty, there is no gender difference in average normalized errors in 
difficult questions (Advice Treatment: 10.4% and 9.5% for men and women, p = 0.531 ; Dictator Treat-
ment: 7.4% and 8.9% for men and women, p = 0.346 ), as well as in medium questions (Advice Treat-
ment: 6.5% and 4.1% for men and women, p = 0.111 ; Dictator Treatment: 2.4% and 3.5% for men and 
women, p = 0.221 ). The only performance difference across genders arises for easy questions in the Dic-
tator Treatment, with men having a lower average normalized error (Advice Treatment: 1.3% and 0.5% 
for men and women, p = 0.301 ; Dictator Treatment: 0.0% and 2.4% for mean and women, p = 0.028).

29 The results are similar if I compare payoffs instead of average normalized errors for all questions in 
the Advice Treatment and for difficult and medium questions in the Dictator Treatment ( p > 0.1 ). Having 
a male sender does significantly increase the pair’s payoffs in easy questions and all questions without a 
difficulty breakdown ( p < 0.001 ) in the Dictator Treatment. The difference in payoffs in easy questions 
in the Dictator Treatment is in line with male senders’ higher performance in easy questions in the Dic-
tator Treatment in rounds that they send advice. For other difficulty levels, it is possible that given the 
percentage point gender difference in advice sending, the effect of receiving advice does not cause a big 
enough shift in performance to be significant in this task. I cannot rule out the possibility that in a differ-
ent task in which the effect of advice on performance is larger, having a woman advisor who is less likely 
to send advice than a man might hurt earnings.
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do perfect random stranger matching. Since the focus of the paper was on senders’ 
behavior, this was an intentional trade-off given the constraints. Even though the 
results of this subsection regarding receivers’ behavior should be interpreted with 
this shortcoming in mind, receivers were randomly matched with a new sender in 
each round, so any difference in their matches at the individual level is expected 
to cancel out when the results are compared at the gender or treatment level. The 
analysis regarding senders is not affected by this concern, since senders did not have 
any information about receivers’ behavior (or any other characteristics) at the time 
of sending their guess; hence there was no way for senders to send systematically 
different answers to men versus women receivers.

7  Robustness analysis

7.1  Varying the cutoff for classifying a question as difficult

In this subsection and the following one, I conduct robustness analyses to ensure 
that the main result–women being less likely to send advice than men in difficult 
questions–is not artificially influenced by the specific cutoffs chosen to classify the 
difficulty of questions.

Consider a difficulty index, � = (100 − |b − r|)∕2 , where b and r correspond to 
the number of red and blue balls in the box, respectively. Note that a higher � cor-
responds to a case in which the number of red and blue balls are closer to each other; 
hence, to a more difficult counting task. Denote � as the cutoff such that questions 
with 𝛿 > 𝛿 are classified as “difficult” questions. In the main analysis, I used � = 30 
as the cutoff to classify questions as “difficult”. In this section, I vary the � cut-
off from 0 (questions with 𝛿 > 0 , i.e. all questions, are classified as difficult) to 48 
(questions with 𝛿 > 48 , i.e. only the question with 49 red balls and 51 blue balls is 
classified as difficult) and I report the percentage of advice sent by men and women 
in difficult questions based on this new definition of “difficult questions”.30

Figure  5 illustrates the the percentage of questions for which senders send 
their guess in difficult questions in the Advice Treatment, broken down by gen-
der, for different values of � used as a cutoff to classify whether a question is 
“difficult”. The case where � = 0 is equivalent to investigating the gender differ-
ence in advice sending without breaking the analysis down by difficulty, since 
all questions are classified as “difficult” in this case. The figure depicts that for 
all cutoff values � , men send more advice than women in difficult questions, 
and the gender gap in advice sending increases as the threshold for question dif-
ficulty increases. Table A.7 shows how many questions are classified as “dif-
ficult” for each possible value of � , along with the percentage of advice sent 
by men and women, the gender difference in percentage of advice sent, and the 

30 The reason for varying � up to 48 is that for higher values of � , no question can be classified as dif-
ficult, since the question with the closest number of red and blue balls in the experiment was 49 red balls 
and 51 blue balls.
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p-value associated with the gender difference in advice sending when question 
difficulty is determined by the corresponding � . The gender gap in advice send-
ing becomes significant at the 5% level when all but the easiest 4 questions are 
classified as “difficult” (when � = 7 , 21 out of 25 questions are classified as “dif-
ficult”). The difference remains positive and mostly increasing for higher val-
ues of � . The gender difference in advice giving for difficult questions remains 
significant for all cutoff levels except for when only one question remains to be 
classified as difficult (when � ≥ 46 , only 1 out of 25 question is classified as 
“difficult”). The analysis in this subsection shows that women being less likely 
to send their guess as advice in difficult questions is robust to alternative cutoffs 
that can be used to determine question difficulty.

7.2  Regressions controlling for the difficulty index as an alternative to breaking 
down the data by categorical difficulty levels

I investigate the relationship between advice giving behavior and gender by con-
trolling for difficulty of the question measured by � (as defined in Sect. 7.1), as 
an alternative to grouping questions in three categorical difficulty levels, which 
was the analysis conducted in Sect. 6.1.

Table A.8 reports the results of Probit regressions relating guess sending in 
the Advice Treatment to gender, difficulty index � , and their interaction for all 
questions without analyzing each difficulty level separately. The coefficient of 
the interaction term, Male×Delta is positive and significant (p = 0.001) , show-
ing that men become significantly more likely than women to give advice as the 
question difficulty increases. The coefficient of the gender dummy being nega-
tive and marginally significant ( p = 0.055 ) indicates that men send less advice 
than women in the easiest question. The coefficient of the difficulty index, � , is 
negative and significant (p < 0.001) , confirming that advice sending decreases as 
question difficulty, indicated by � , increases. The results are similar after con-
trolling for sender’s performance, self-confidence, and risk aversion as well as 
period, education, employment, and age.

7.3  Separate regressions for each difficulty level

In this subsection, I present regression results for difficult, medium, and easy 
questions separately as an alternative to analyzing advice giving by interacting 
the gender with difficulty levels and applying F-test to test gender differences in 
guess sending at each difficulty level.

Table A.4 presents the results of the Probit regressions relating guess sending 
to gender separately for each difficulty level in the Advice Treatment. These find-
ings confirm the earlier results from Sect. 6.1, which utilized a single regression 
with all difficulty levels, incorporating gender and difficulty interactions. In dif-
ficult questions, men are significantly more likely to send their guess compared 
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to women ( p = 0.016 ). There is no gender difference in guess sending in medium 
questions ( p = 0.649 ). Lastly, in easy questions, men are significantly less likely 
to send their guess compared to women ( p = 0.021 ). The results are similar after 
controlling for sender’s performance, self-confidence, and risk aversion as well as 
period, education, employment, and age.

Table A.5 reports the same analysis for the Dictator Treatment. These findings 
further confirm the earlier results obtained using a single regression with gen-
der and difficulty interactions in Sect. 6.2. There is no gender difference in guess 
sending at any difficulty level (p-values are 0.410, 0.279, and 0.677 for difficult, 
medium, and easy questions, respectively). The results remain similar after con-
trolling for sender’s performance, self-confidence, risk aversion, period, educa-
tion, employment, and age.

Hence, the results in Sects.  6.1 and 6.2 are robust to examining behavior in 
question difficulties in isolation as an alternative to pooling all questions together 
and interacting gender with difficulty levels.

8  Discussion

This paper documents that women are less likely than men to send advice, and that 
question difficulty is an important factor contributing to this gender gap. In fact, 
female senders are more likely than men to give advice on the easiest questions, 
whereas they become significantly less likely to do so as the questions get more dif-
ficult. The gender difference cannot be explained by performance, as both genders 
are equally successful when they do not receive any external information in the task. 
Moreover, the two additional mechanisms considered in this experiment, self-con-
fidence and disliking to decide on behalf of others, are not sufficient to explain the 
gender difference in advice-giving. I find that although female subjects have lower 
self-confidence than males, and self-confidence affects the decision to give advice, 
the gender difference still persists after controlling for it. Guess-sending in an envi-
ronment where the guesses are enforceable and subjects fully decide on behalf of 
others closes the gender gap, rather than increasing it.

The model of guilt and responsibility outlined in Sect. 4 lays out several candi-
date mechanisms for the gender gap documented in this paper. Comparing the model 
predictions in Table 2 with the gender literature and the experimental results, some 
mechanisms come forward. Firstly, women are shown to have lower self-confidence 
than men (in this paper and also in others, e.g. Barber and Odean, 2001; Niederle 
and Vesterlund, 2007), so gender differences in self-confidence can contribute to 
women being less likely to send advice. However, self-confidence alone cannot be 
the only mechanism leading to the gender difference, as it would result in an even 
stronger gender difference in the Dictator Treatment. Secondly, Manian and Sheth 
(2021) show that subjects do not expect women’s advice to be followed as much as 
men’s. If women believe that their advice will not be followed as much as men’s, 
this would make them less likely to send their guess in the Advice Treatment, in 
line with the experimental results. Third, several studies find that men exhibit higher 
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guilt aversion than women (Nihonsugi et al., 2022; Di Bartolomeo et al., 2022).31 
Hence, the gender differences in guilt intensity documented in the literature would 
predict an opposite effect to the one found in this paper. Lastly, even though there 
are no studies specifically focusing on gender differences in blame-shifting, Erat 
(2013) finds that women are more likely to delegate the responsibility for misleading 
another player than men, which would be in line with women feeling a higher sense 
of responsibility for the other player’s earnings. If this is the case, men would be 
more likely to send their guess in the Advice Treatment, where there is room to shift 
the blame, but no gender difference would arise in the Dictator Treatment, since 
subjects are fully responsible for their pair’s earnings in this treatment by design.

In terms of the effect of question difficulty on the willingness to send advice, 
Subsection 4.4 shows that question difficulty may also have opposing effects on the 
willingness to give advice. The experimental findings reveal that subjects in both 
treatments become significantly less willing to send their guess as the questions get 
harder. This indicates that the effect of having lower self-confidence likely domi-
nates the effect of expecting the receiver to have worse performance as the questions 
get harder. The drop in guess-sending from easier to harder questions is larger in 
the Dictator Treatment compared to the Advice Treatment, suggesting that difficulty 
may influence either feeling responsibility for the pair’s earnings or belief in influ-
encing the receiver’s answer, which are the two mechanisms asymmetrically impact-
ing the Advice and the Dictator Treatments. Moreover, the gender gap in guess 
sending reverses from easy questions to difficult questions, but only in the Advice 
Treatment. One possible reason for this might be that women experience a larger 
drop in self-confidence from easy to difficult questions. However, this mechanism 
by itself cannot explain the finding because it would require women to have higher 
self-confidence than men in easy questions, and the effect would be similar in the 
Dictator Treatment. Differences in how the sense of responsibility or belief in influ-
ence changes from easy to difficult questions for men and women can potentially 
explain the findings. Women might feel less responsible for the pair’s earnings in 
easy questions but experience a larger increase in their sense of responsibility from 
easy to difficult questions. Or, women might believe their advice is more likely to be 
followed in easy questions but experience a steeper drop in that belief from easy to 
difficult questions. Both of these mechanisms would result in the gender difference 
reversing in the Advice Treatment from easy to difficult questions, but would not 
have the same effect in the Dictator Treatment since the sense of responsibility and 
belief in influence do not vary by question difficulty in this treatment.32

As indicated by the discussion above, the experimental design of this paper 
highlights several candidates, but it cannot determine the mechanism leading to 
the gender difference in advice-giving. This is because several features considered 
in the model change simultaneously when moving from the Advice to the Dictator 

32 I thank the anonymous reviewer #1 for the very helpful examples they provided on why the gender 
difference possibly varies by question difficulty, but only in the Advice Treatment.

31 In both settings, the agent whose guilt is measured is fully responsible for both players’ earnings; 
hence, the relevant guilt sensitivity parameter in these studies is wS.
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Treatment. Beliefs about improving decision-making through advice, beliefs about 
advice-following, and the extent of shifting the blame for (sub-optimal) group earn-
ings are features that play a role in the Advice Treatment, but not in the Dictator 
Treatment. Beliefs about own relative performance, responsibility aversion for the 
pair’s earnings, and guilt aversion for (sub-optimal) group outcome are features pre-
sent in both treatments, but have a heavier weight in the Dictator Treatment.33 The 
model introduced in Sect. 4 aims to serve as a guide for future research, rather than 
determining the exact mechanism behind the gender differences.

9  Conclusion

This paper contributes both to the advice literature and to the literature that explores 
why women are underrepresented in high-profile positions in the labor market. 
Using a gender-neutral task for which the incentives of the sender and the receiver 
are perfectly aligned, I show that female senders are significantly less likely than 
men to send advice to the receiver for difficult questions. The gender gap in advice 
giving persists even after controlling for senders’ performance, self-confidence, 
demographics, and risk preferences. On the other hand, when the senders choose 
whether to be their pair’s decision maker rather than whether to send advice to the 
receiver of their pair, the gender gap in guess-sending disappears. Both men and 
women send their guess significantly less in the Dictator Treatment, but the decrease 
is greater for men, diminishing the gender gap.

Fig. 5  Percentage of Advice Sending in Difficult Questions by Gender for Different Values of � . Notes: 
Figure illustrates the percentage of questions for which senders send their guess in difficult questions in 
the Advice Treatment, broken down by gender. The x-axis varies the � cutoff used to classify a question 
as “difficult”. At � = 0 , all questions are classified as difficult. At � = 48 , only one question (with 49 red 
balls and 51 blue balls) is classified as difficult

33 I thank the anonymous reviewer #2 for their thoughtful suggestions about the differences across the 
treatments.
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This paper also supports findings in the advice literature indicating that the pres-
ence of advice enhances the performance of receivers (e.g., Schotter 2003, Cooper 
and Kagel 2016). Additionally, it documents that the difficulty of the problem at 
hand is crucial for advice to have a significant effect on performance. Furthermore, 
even though I use a task in which there are no gender differences in performance 
among subjects who do not receive any external information (i.e. senders in both 
treatments and receivers in the Dictator Treatment), male receivers perform signifi-
cantly better than females in the Advice Treatment. This performance gap is driven 
by rounds in which the receivers did not receive advice, suggesting that the perfor-
mance difference is not due to men being better at following advice, but rather pres-
ence of an advisor having a differential effect on how men and women perform in 
rounds where they do not receive advice.

The focus of this paper was to investigate the existence of a gender gap in advice-
giving and its interaction with task difficulty. The natural next step is to identify 
the exact mechanism leading to these gender differences in advice-giving. I have 
introduced a model of guilt and responsibility, outlining several candidate mecha-
nisms that could contribute to the documented gender gap. However, the current 
experimental design does not allow for the identification of the specific mechanism 
responsible for the gender gap. Designing an experiment to change one feature at a 
time, while eliciting subjects’ levels of guilt, responsibility for their pair’s earnings, 
self-confidence at the question level, beliefs about the receiver’s performance, and 
beliefs about their influence on the receiver’s answer, can help pinpoint the exact 
mechanism. This remains a topic for future research.

Supplementary Information The online version contains supplementary material available at https:// doi. 
org/ 10. 1007/ s10683- 024- 09846-w.
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