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Abstract
We study whether one reason behind female underrepresentation in leadership is that female
leaders are less effective at coordinating followers’ actions. Two experiments using
coordination games investigate whether female leaders are less successful than males in
persuading followers to coordinate on efficient equilibria. In these settings, successful
coordination hinges on higher-order beliefs about the leader’s capacity to convince followers
to pursue desired actions, making beliefs that women are less effective leaders potentially self-
confirming. We find no evidence that such bias impacts actual leadership performance,
precisely estimating the absence of a gender leadership gap. We further show that this result is

surprising given experts’ priors.
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1. Introduction

Economic research has devoted considerable attention to the persisting underrepresentation
of women in leadership positions, studying the explanatory power of factors such as gender
gaps in human capital acquisition, parental investment, economic preferences and
discrimination (Bertrand and Hallock 2001; Gobillon et al. 2015; Blau and Kahn 2017;
Goldin and Rouse 2000; Kleven et al. 2019; Buser et al. 2014; Preece and Stoddard 2015).
In this study, we propose and test another explanatory factor—that women may be placed
in leadership roles at lower rates than men simply because they are less effective leaders.

We focus on gender differences in one essential function of leadership—the ability to
persuade groups of followers to pursue a common vision and coordinate on a course of
action promoted by the leader (Kotter 2001; Dionne et al. 2004; Cooper et al., 2020). To
address this question, we implement two laboratory experiments in which the leader’s task
is to persuade a group of followers to coordinate in implementing the leader’s direction.! In
both experiments, the leader sends free-form statements to all followers in a group, before
the followers individually and simultaneously select actions. In the coordination games we
employ, following the leader’s direction is beneficial to followers only to the extent that
other followers do so as well. Hence, both followers’ first-order beliefs about the value of
the leader’s directive and their higher-order beliefs over whether others will be persuaded
can matter for the leader’s capacity to successfully motivate followers’ actions.

Our studies are designed to test two different mechanisms that may result in a gender
gap in leader persuasiveness. First, male and female leaders’ directives may differ
objectively in terms of, for example, quality or style. In our experiments, that would mean
that, ceteris paribus, male and female leaders make different types of statements, and that
these differences influence the degree to which their directives enhance coordination.

Second, even if male and female leaders are equally capable in issuing directives,
gendered perceptions may impact how persuasive directives from male versus female
leaders are perceived to be. The perception that female leaders are less effective than male
leaders is widespread. For example, according to the last wave of the World Values Survey

(2010-2014), 48.5% of respondents worldwide agree with the statement that men make

! The experimental setting allows us to randomly assign individuals to groups, and to the role of leader, and
thus causally estimate the effectiveness of different types of leaders. Moreover, we can exogenously vary
whether followers know a leader’s gender, holding all other aspects of the decision environment constant, to
causally explore the impact of gender stereotypes about effective leadership.
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better political leaders than women.? Previous research in psychology and sociology
indicates that attitudes towards female leaders are often more negative than those towards
male leaders (e.g., Rudman and Kilianski 2000; Rudman and Glick 2001; Eagly and Karau
2002) and that women may be seen as less legitimate leaders and encounter more resistance
to their authority (Ridgeway 2001). Characteristics associated with femininity may differ
from those typically associated with effective leadership (see, e.g., Koenig et al. 2011) and
gender stereotypes about higher male competence and agency may lead to men having
greater influence than women (Carli 2017). In economic research, a handful of studies (e.qg.,
Macchiavello et al. 2020; Ayalew, Manian and Sheth 2021; Born, Ranehill, and Sandberg
2022) document less positive perceptions of female leaders; we review this literature in
more detail in the next section.

The null hypothesis for our studies (HO) is that men and women are equally persuasive
as leaders—i.e., that they achieve, on average, the same group outcomes in our two
experiments. Against this null hypothesis, we test two alternative hypotheses, based on the
above two mechanisms underlying a potential gender difference. First, if female leaders’
directives are worse at generating support from followers, we should observe female leaders
to be less persuasive leaders independently of whether followers observe their gender (H1a).
Second, if actual leadership quality does not differ, but performance differences arise only
due to self-confirming gendered perceptions of leadership quality, then we expect to see a
difference only when the leader’s gender is known to followers (H1b).

Our first experiment uses a variant of the “turnaround game,” first introduced by
Brandts and Cooper (2006) and widely employed in recent research on leader effectiveness.
The game involves a group of followers who play a repeated weak-link coordination game
where each follower independently selects a level of investment for a group project.
Investments exhibit complementarities—the return from the group project is based on the
minimum amount invested by any follower and investments higher than the minimum vyield
no benefit. This feature leads most groups to coordinate on the least efficient equilibrium
after a few rounds. At this stage, we introduce a leader who is incentivized to move the
group to more efficient equilibria; that is, to use their directives to elicit investment from all
followers. Previous literature indicates that statements made by leaders, as well as leaders’

characteristics, can matter in this environment and influence the extent to which groups

2 The corresponding share of respondents indicating a preference for men as business executives is 43%.
However, respondents could only agree or disagree with the statement and the question does not allow
identifying the share of respondents who would agree with the reversed statement.
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coordinate on efficient equilibria (Brandts and Cooper 2007; Brandts et al. 2015; Bhalotra
et al. 2021).

In these settings, we find that male and female leaders are equally effective at issuing
directives that coordinate followers and increase their investments in the group project. This
holds both when the gender of the leader is visible to followers and when it is not, even
though followers, on average, hold stereotypical views on gender and leadership, as
measured both using an implicit association test and more explicit attitudinal measures.

The absence of a gender gap in our first study is consistent with two other concurrent
studies, also employing weak-link coordination games to evaluate the effectiveness of male
and female leadership (Reuben and Timko 2018; Grossman et al. 2019). However, as we
demonstrate in Section 3.3, neither these studies nor our first experiment, which employs a
considerably larger sample size, can rule out sizable gender effects. Further, while weak-
link coordination games may be useful for studying leadership for many reasons (Foss 2001;
Weber et al. 2001; Brandts and Cooper 2007; Brandts et al. 2015), they may not be ideal for
identifying differences across leader categories. In such games, followers always gain by
adhering to a leaders’ advice if others do so. The structure of the game means that followers
should pursue a leader’s recommended action whenever they believe that the probability
others will do so is above a threshold determined by the game’s payoffs. Thus, the weak-
link game will only detect a gap in effectiveness between two leaders if the expected
follower response probabilities lie on opposite sides of this threshold.® For many game
parameters and leader characteristics, different groups of leaders may be on the same side
of the threshold and thus equally persuasive, making weak-link games ineffective for
detecting some differences in leader persuasiveness. We formally illustrate this point in
Appendix B1.

Based on these considerations, we design a second experiment—which is the primary
focus of this paper—providing a more precise test of the relative persuasiveness of male and
female leaders. In this experiment, two followers play a pure-matching coordination game
in which they simultaneously decide which of two competing leaders to follow. Leaders are
incentivized to persuade as many pairs of followers as possible to coordinate on their
preferred action through a written statement shown to the followers. As in Experiment 1,

we explore the impact of varying leader gender and its visibility. Hence, both experiments

3 For example, in a lab-in-the-field study in India, Bhalotra et al. (2021) show that a leader’s religious identity
mediates their effectiveness in a weak-link game, indicating that such identity may produce beliefs about
leaders that lie on opposite sides of the threshold necessary to induce follower coordination.
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are based on coordination games and leverage second-order beliefs to explore the gender
gap in leader persuasiveness. However, since in Experiment 2 followers only care about
picking the same leader, even very small differences in leaders’ actual or perceived
persuasiveness are likely to have big effects on which leader is followed.

The data from Experiment 2 show that the leaders’ statements are attended to by
followers and positively impact coordination rates. That is, leaders are persuasive and their
persuasiveness is heterogeneous. However, despite such heterogeneity, men and women are
followed at nearly identical rates, independently of whether their gender is visible. Thus,
the more sensitive test of our hypotheses in Experiment 2 again yields no indication of a
gender gap in leader effectiveness and instead a precisely estimated null effect.

We further document that this null effect is surprising to researchers in the field of
gender economics. Before revealing the results of Experiment 2, we elicited predictions
regarding differences in leader persuasiveness by gender, for both the gender blind and the
gender visible conditions, from participants at a workshop. On average, these researchers
expected a large difference when leader gender was visible, in contrast with our results.
These researchers also expected no gender differences when followers did not observe
leader gender, which is consistent with our results.

We began our research expecting to document that biased beliefs about the
persuasiveness of male and female leaders can generate real differences in their respective
success in coordinating follower teams. However—surprisingly to us and, apparently, to
other researchers in economics—we find little evidence of such leadership gender gaps. Our
results thus serve as a counterpoint to arguments that women should not lead in
environments where buy-in from followers is critical merely because the perception that
they are less effective can be self-reinforcing.

We make several contributions to the existing literature. To our knowledge, only one
previous study—a thesis chapter by Timko (2017)—investigates gender gaps in leader
effectiveness in coordination games, using a design that separates the effects of leader
quality from follower responses.* Further, our second experiment introduces a novel game
that is designed to detect even the slightest systematic difference in the persuasiveness of
two groups of leaders. We show theoretically and empirically that this experiment is a useful

tool for systematically studying what makes some leaders more persuasive in settings

4 While similar to our paper in its approach, Timko (2017) is also relatively underpowered, comprising a total
of 15 groups across 4 conditions (leader gender X leader gender visibility).
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requiring coordinated responses. Moreover, as illustrated in Section 3.3, our estimates of no
gender gap in leadership effectiveness are considerably more precise than previous ones.
Finally, by documenting the priors of a relevant research community and establishing results
that are substantially different from these priors, our main finding provides valuable
information allowing us to correct possibly mistaken beliefs about a gender gap in leader
effectiveness and its source.

The rest of this paper is organized as follows. The next section provides a review of
related literature other than the closely related work by Reuben and Timko (2018) and
Grossman et al (2019) that we discuss above. Section 3 presents a brief overview of our first
experiment, while Section 4 provides a more in-depth account of our second, and more

novel, experiment. Section 5 concludes and discusses important open questions.

2. Related Literature

Several academic fields have studied the effectiveness of male and female
leadership. Meta-analyses of research in organizational behavior, based largely on
subjective evaluations of leaders’ abilities and effectiveness, find that the gender stereotype
of the work context mediates the extent to which men and women are perceived as equally
effective leaders (Eagly et al. 1995; Eagly and Karau 2002; Paustian-Underdahl et al. 2014).
Generally, men are perceived as relatively more effective the more male dominated the
organization and the more male stereotyped the role.

Gipson et al. (2017) present an overview of the management research covering
studies that investigate differences in organizational outcomes under male and female
leadership. This mainly correlational line of work finds no consistent impact of the gender
composition of high-level management positions, such as the CEO, on, for example,
financial outcomes or investments in CSR activities.

A growing body of studies in economics—often using natural experiments—
investigates whether male and female leaders generate different collective outcomes,
finding mixed results. For example, Chattopadhyay and Duflo (2004) make use of the
random political reservations for women at the village level in India and find that female
village leaders are more reactive to the priorities of female constituents. However, exploring
the impact of gender quotas in candidate lists in local Spanish elections, Campa and Bagues
(2017) find no impact of an increased share of women, neither with respect to the size nor
the composition of public spending. Another example from the corporate sector is presented

by Matsa and Miller (2013), who find companies that increased the share of female board
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members in response to the Norwegian gender quota to have higher labor costs and lower
operating profits. However, these results are contradicted in Eckbo et al. (2016) who find
no differences when extending the sample period.

More closely related to the question explored here—whether male and female leaders
are more effective at influencing the behavior of followers—is a recent strand of research
using experimental methods to evaluate reactions to male and female leadership and advice.
One strand of this research explores the impact of male and female leaders primarily in
developing countries, finding, e.g., that female trainee managers in the Bangladesh garment
industry are initially seen as less effective (Macchiavello et al. 2020), that female
agricultural trainers in Malawi are perceived as less knowledgeable (BenYishay et al. 2020)
and that female leaders elicit less support among administrative employees at an Ethiopian
university (Ayalew, Manian, and Sheth 2021). Further, in field and lab experiments using
student samples, Gloor et al. (2020), De Paola et al. (2018) and Chakraborty and Serra
(2019) find that female leaders are evaluated more negatively and experience more backlash
than male leaders, and that this effect is most pronounced in male dominated groups. Born
et al. (2022) document, in a laboratory experiment, that groups selecting leaders
discriminate against female candidates.® Other studies report mixed results on the
effectiveness of male and female leaders in experimental public good games. In a field
experiment in India, Gangadharan et al. (2016) find that male villagers contribute less when
their group has a female leader, whereas Grossman et al. (2015) observe no difference in
contributions under male and female leadership in the laboratory. Finally, Brandts and Rott
(2021) implement a laboratory experiment and find no impact of advisor gender on behavior

of advisees in a setting where advisors provide guidance on whether to enter a tournament.

3. Experiment 1

To focus on our more novel second study, we provide only minimal details on Experiment

1 here, deferring additional details to Section 1.1 in the online appendix.

5 A growing body of research in economics finds women to be less recognized for their expertise than men,
which provides an additional indication that leading roles may be more challenging for women than men
(Grunspan et al. 2016; Boring 2017; Mengel et al. 2019; Sarsons et al.2021; Shurchkov and Geen 2019). This
effect seems to be particularly strong in stereotypically male fields of knowledge (Bohren et al. 2019; Bordalo
et al. 2019).
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3.1 Experiment Design

The turnaround game employed in our first experiment is based on a weak-link coordination
game (Van Huyck et al. 1990; Weber et al. 2001) in which a leader must induce a group
with a history of coordination failure to coordinate on a more efficient equilibrium.
Participants were randomly assigned to the role of a “CEQO” or an “employee” and played
16 periods of the weak-link game in stable “firms” of 5 employees and a CEO.® In each
period, employees independently decided how to allocate a total of 40 hours of work time
between a “safe” and a “risky” project. The payoff of the risky project was potentially higher
than that of the safe project but depended on the minimum number of hours allocated to that
project by any employee in the firm and a randomly chosen rate of return (for payoff tables
see Appendix Table Al).

During periods 1-6 the CEO merely observed the group outcomes. From period 7
onwards, we introduced two changes. First, CEOs were given the opportunity to direct their
groups to a more efficient equilibrium through a free-form message sent to group members
at the onset of each period. Second—following previous studies—we increased the
randomly chosen rate of return.” The CEO payment during Part 1 consisted of the average
group member payoff. In Part 2, the CEO payoff increased in the minimum investment in
the risky project, incentivizing leaders to move the group to a more efficient equilibrium.

The experimental conditions in Part 2 varied the gender of the CEO (Female vs. Male)
and whether the picture of the CEO was shown (Visible vs. Blind) in a 2x2 design.® Sessions
were gender balanced and comprised 4 groups, each randomized to one of the 4 conditions.

Finally, before receiving their payment, all participants completed the Gender and
Authority Measure (GAM) (Rudman and Kilianski 2000) to measure explicit preferences
for male versus female authorities and the Implicit Association Test (IAT) (Greenwald et

al. 1998; Greenwald et al. 2003), to measure the strength of participants” implicit association

6 We used these labels, as well as the introduction of a risky rate of return, to strengthen associations with
male-dominated contexts and thereby strengthen potential bias toward male leaders.

" The rate of return of either » = 5 or r = 6 in Part 1 was chosen to make efficient coordination in Part 1
challenging. The increase in the rate of return to » =8 or r = 10 in the second part follows previous
literature (Brandts and Cooper 2007; Brandts, Cooper and Weber 2015) and gives leaders a better chance of
overcoming the coordination problem. Apart from the change in the rate of return employee payoffs were
calculated similarly throughout the experiment.

8 Photographs of each participant were taken at the beginning of a session (as described in the invitation email).
Participants were informed that the CEQ’s photo would be visible either to all employees in a firm, or for none
of them, and that the CEO would not know whether the photograph was shown (to prevent this knowledge
from systematically affecting leaders’ communication). There is debate on the best way to communicate
gender in the laboratory. While photos also convey other characteristics than gender, we chose to disclose
gender by photos as an innocuous way to do so. For example, it does not require participants to choose
gendered names or avatars. Photos, contrary to avatars, are also a natural part of professional settings.
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of leadership with male or female gender (see Section 1.2 of the online appendix for more
information on these two measures).

We conducted the experiment in English at the Laboratory for Experimental and
Behavioral Economics at the University of Zurich, with a total of 600 participants. Table 1
lists the number of participants in the different conditions. We oversampled groups in which

the gender of the leader was visible to followers.

Table 1. Session Overview and Number of Observations (Experiment 1)

Treatment Groups Leaders Followers (men, women)
Female Leader Gender Visible 30 30 150 (79,71)
Male Leader Gender Visible 30 30 150 (75,75)
Female Leader Gender Blind 20 20 100 (56, 44)
Male Leader Gender Blind 20 20 100 (44, 56)
Total 100 100 500

3.2 Results

Among participants in the role of employee, we find a moderate but significant
tendency to associate leadership with maleness and to prefer male authorities (p <0.001 of
two-sided t-tests against HO of no bias for both the IAT and the GAM; see Appendix Figure
Al for more detail). However, despite such bias in favor of male leaders, we find only small
and statistically insignificant differences in the outcomes of male- and female-led groups.

Figure 1 presents our main measure of leadership effectiveness—the average
minimum number of hours invested in in the risky project in a group—across periods.® In
period 7, the first period with active leaders, the small gender gaps in leadership
effectiveness are not statistically significant (two-sided t-tests of equality of means; gender
visible: p=0.407, gender invisible: p=0.136). Across periods 7-16, the average effect of
having a female rather than male leader is 0.15 fewer hours invested in the risky project in
the gender-blind condition (p=0.967) and 2.7 in the gender-visible condition (p-
value=0.419). Regression analysis employing various specifications and controls confirm
these results (see Tables A2 and A3 in the appendix).

% We find no significant differences in Part 1, before leaders became active. A Kruskal-Wallis test fails to
reject the null hypothesis that the distributions of group outcomes are similar across conditions both over all
of Part 1 (p=0.177) and in the final period of Part 1 (p=0.083).



ARE WOMEN LESS EFFECTIVE LEADERS THAN MEN? 9

Figure 1. Average Minimum Group Investment by Condition (Experiment 1)
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3.3 Discussion of Experiment 1

Our results suggest that, contrary to our motivating hypothesis, female leaders are no
less effective at inducing change to an efficient, but risky, equilibrium in a weak-link
coordination game. We were surprised by these results, though as we note earlier, they
concord with findings from similar concurrent studies (Reuben and Timko, 2018; Grossman
et al, 2019). However, while our study uses a considerably larger sample size than these
studies, the estimates from all three studies nevertheless have limited precision and cannot
rule out sizable gender gaps.°

Further, following the observation of a null result we realized that weak-link and
turnaround games, while widely used to study leadership, may not be ideal for detecting
discrimination favoring one kind of leader over another. In these games, followers’ always
benefit if they coordinate on following a leader, meaning that they have an economic interest
not to discriminate against any leader. Moreover, given the payoff structure of the game, a
follower is incentivized to follow the leader’s recommendation whenever she thinks the
likelihood that all others will do so is above a specific threshold. Thus, differences in the
effectiveness of leaders, even if substantive, are likely only detected if these likelihoods lie

on opposite sides of this threshold. Given the relatively high rates of leader effectiveness

10 ' We demonstrate this point in Figure A2, which shows the estimated gender gaps in effectiveness in the
gender visible condition of our Experiment 1 and those in the studies by Reuben and Timko (2018) and
Grossman et al. (2019), which all employ weak-link coordination games. In all three cases, men are more
effective at obtaining efficient coordination, but the effects are not statistically different from zero.
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observed, the above concerns provide a potential interpretation of our and others’
observation of no gender gap in leader effectiveness.

To make the above argument more concrete, Appendix B1 presents a simple model
of behavior in coordination games when followers are encouraged to select an action by a
leader with a given level of persuasiveness. This analysis illustrates the above limitations to
using weak-link coordination games to study discrimination against different types of
leaders. It also suggests an alternative design as a more precise test of the relative
persuasiveness of male and female leaders. Instead of having a group of followers decide
whether to follow a single leader, each group must coordinate on following one of two
leaders. In this case, the followers’ expected payoffs are higher by following any leader
perceived as even slightly more persuasive. Thus, even a very slight tendency to believe that
male leaders will receive more support than female leaders from other followers should

result in a clear preference for male leaders.

4. Experiment 2

Motivated by the above considerations, we designed a novel study involving a pure-
matching coordination game in which followers must coordinate on following the
recommendations from one of two leaders. We focus on cases in which leaders differ with
respect to their gender.

4.1 Design of Experiment 2

Participants were assigned the role of either a CEO of a small start-up or an Investor.
CEOs were incentivized to persuade followers to invest in their firm. To obtain CEOs’
directives, initial sessions comprised only CEOs, who used these sessions to craft a message
to Investors to attract their investment. Subsequent sessions consisted only of Investors.

This second experiment retained features of the first experiment, such as an
underlying coordination game and the importance of second order beliefs about leader
effectiveness. It also retained the professional context and riskiness of payoffs, intended to,
if anything, strengthen associations with male stereotypes. Finally, as in Experiment 1, half

of all Investor pairs also saw the portraits of the two CEOs above their messages.

The Leader Competition Game
Across several rounds, pairs of Investors, anonymous to each other, played the
coordination game described below, framed as an investment task. They saw the messages

of two competing CEOs displayed in random order on their screens and had to choose,
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privately and simultaneously, in which of the two firms to invest. Investors played a pure-
matching coordination game in which they could earn money only if they both chose to
invest in the same firm. A CEO earned money in a round only if their message persuaded
both Investors to invest in his or her firm.

Below we describe the two kinds of sessions in detail.

The CEOQ Sessions

When arriving at a session, participants in the role of CEO received full instructions
for the game. This included a description of their role as CEO and the role that would
subsequently be performed by Investors. CEOs were informed that they could think of their
role as being the CEO of a small start-up firm. The first and main task for each CEO was to
draft a message to the Investors to convince them to invest in that CEO’s firm. In the
instructions, we aimed to further strengthen associations with male stereotyped contexts by
stressing the competitive aspect of the game—e.g., by referring to the other CEO with whom
they would be paired as the CEO of a “competing firm.” The CEOs were further told that
the Investors would see their message and that of the CEO of the competing firm when
making their decisions in each round. In addition, the computer would randomly determine
whether to show the CEOs’ photos along with their messages, and if photos were shown,
the photos of both CEOs would be shown. This way, all CEOs crafted their message under
the assumption that at least sometimes, their photo would be shown with it. Because of this,
CEOs’ beliefs about the effect that their gender has on their ability to persuade Investors are
constant across our visibility treatments.

Each CEO had 40 minutes to write a message and was restricted to use between 60
and 700 characters (about 10-100 words). We asked all CEOs to refrain from using personal
identifying information or offensive language. Two of these messages are reproduced in
Figure 3. Overall, participants drafted their message with great care.!

While drafting their messages, CEOs were called, one at a time, to have a portrait
photograph taken. The photos were taken by an experienced photographer in a different
room with professional photo equipment. Participants were instructed to pose like they
would in a photo for their curriculum vitae. The photographer ensured that the portraits were

very similar in terms of composition and facial expression.

11 The average length of a message is 451 characters (about 64 words) and the overall rate of misspelled words
in all messages is very low, at 0.014, in an environment without an automatic spell checker. This likely reflects
the participants’ efforts at carefully crafting their messages.
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We chose to reveal leader gender through portrait photographs because we think
portraits are more likely to trigger implicit biases than, for example, names or avatars, while
at the same time being less conducive to revealing our gender research focus. Moreover,
portraits are a natural part of professional settings. Portraits could pose a challenge to our
identification strategy if portrait characteristics other than gender impacted leader
persuasiveness and these characteristics were correlated with gender in our sample. To
mitigate this concern, we hired independent coders who rated participant portraits on many
characteristics that we subsequently analyze.

At the end of the session, after writing their messages, the CEOs were asked to choose
3 out of 6 possible “products” that their firm would develop and sell. The products were
represented by 6 letters shown on the screen (e.g., “Product X”), and CEQOs simply clicked
on three products to make their choice. Before the participation of the Investors, we
randomly drew 1 of the 6 products to be the “successful” product for this study. This choice
was relevant for the payoff of Investors who earned extra money from coordinating their
investments in firms where the CEO had also selected a successful product. While this part
of the study is simply a random lottery, we implemented it to add an element of risk. A
risky environment could, if anything, strengthen the association of leadership with
maleness.

Participants in the role of CEO received a show-up fee of CHF 15. In addition to the
show-up fee, CEOs earned CHF 2 for games in which both Investors invested in the CEO’s
firm over that of a competing CEO. CEOs knew that their message would be used in several
games and that they would be paid according to the behavior of Investors in a randomly
selected subset of 24 of these games. This performance-based part of their payment was
mailed to the CEOs after the completion of the Investor sessions. The final payoff of a CEO
was thus the show-up fee plus the sum of the payments across 24 games in which the CEQO’s

message was used, potentially ranging from CHF 15 to 63.

The Investor Sessions

After all CEOs participated in the study, we invited a new set of participants to take
part as Investors. As with the CEOs, subjects in the role of Investor first went through the
full instructions for the study, which explained the role of the CEOs who had participated
earlier, as well as the role of the Investors.

Investors then played 24 rounds of the coordination game described above. In each

round, Investors were randomly assigned a new pair of CEOs. An Investor never
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encountered the same CEO more than once. Investors were randomly re-matched in each
round and could be matched with the same Investor more than once. However, Investors
never knew the identity of their matched counterpart, and did not know whether they had
met a particular Investor before. Investors received no feedback on any choices that were
made until the end of the session and, therefore, did not find out whether coordination in
any specific period was successful until then.

For each Investor, one of the 24 games was randomly selected for payment. If the
Investors did not coordinate in this game both Investors earned 0. If they coordinated, but
the CEO had chosen an unsuccessful product, they earned 15 CHF. Finally, if they
coordinated, and the CEO had chosen a successful product, they earned 25 CHF. These
incentives were paid in addition to a 15 CHF show-up fee. Investors saw an overview of
their earnings at the end of the session, including which of the 24 rounds was selected for
payment and whether coordination was successful in this round.

Investors made their investment decisions by clicking on one of the two competing
firms presented on their screen. Figure 3 provides an example of the decision interface for
the case in which the leaders’ portraits are visible. Investors were told that the order in which
CEOs were displayed on their individual screen was random and that they could therefore

not use screen position to coordinate.

Figure 3. Decision Screen for Investors in Leader Competition Game
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my company. So do fe right cholce and select my company fo eam 25 Fr.

Theark you very much!

Notes: Faces of participants are blurred here to preserve their anonymity. Whenever
pictures were displayed to participants in the experiment, they were not blurred.
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In a final questionnaire, we collected the same individual measures regarding explicit
and implicit gender stereotypes on leadership as in Experiment 1, the Implicit Association
Test and the Gender and Authority Measure (see Section 1.2 of the online appendix for more
details). The questionnaire also contained basic demographic questions, e.g., about age and

gender.

Experimental Conditions

We varied whether the CEOs matched with Investors in a game were male or female
and whether leader gender was visible to Investors. We did not implement a condition
without leadership, that is, with pictures of CEOs only without their statements, since our
research question is about the persuasiveness of leaders’ directives and not about
characteristics of portraits that facilitate coordination. The experimental conditions varied
within-subject for Investors, with different treatment configurations across games. We
stratified randomization of the CEO pairs such that, in expectation, 2/3 of matches would
involve one male and one female CEO. In the experiment, 61.2% (N=940) of all investment
games involved a male and a female CEO, 19.7% (N=302) involved two female CEOs, and
19.1% (N=294) involved two male CEOs. We included same-gender pairs to produce a
natural mix of leader pairs and decrease the likelihood that participants guessed our research

question.

Table 2. Participants and Leader Competition Games per Experimental Condition

Number of Participants

CEO Investor

female 48 61

Gender
male 48 67
Total 96 128

Leader Competition Games per Experimental Condition
Gender visible Gender invisible
mixed-gender 470 470
Gender of

2 females 151 151

Leaders
2 males 147 147
Total 768 768

Table 2 presents an overview of the experimental conditions implemented. In exactly
half of all investment games (768 of 1536), the portraits of the two CEOs were displayed
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along with their messages in each period. This balance was achieved by letting two sets of
Investor pairs play the investment game with each randomly formed CEO pair. One of these
Investor pairs had access to the CEOs’ portraits and messages, while the other pair only saw

messages. Thus, for each CEO pair, we have one game with photographs and one without.

Experiment Procedures

Experiment 2 was conducted in English at the Laboratory for Experimental and
Behavioral Economics at the University of Zurich. In total, 224 participants from the
University of Zurich and the Swiss Federal Institute of Technology in Zurich took part.

The CEO sessions were programmed in Qualtrics, and we collected the data for 96
participants in the role of CEO, half of them women, on two days. To facilitate taking the
portrait photographs, sets of four participants were recruited to arrive in 15-minute intervals.
Upon arrival, participants read the instructions available as a printout on their work terminal.
Participants could only start drafting the message to Investors once they had correctly
answered several comprehension questions.

About two weeks after the CEO sessions, we conducted a total of four Investor
sessions with 32 participants per session. All 128 participants listened to a recording of the
instructions before the experiment started, and the experiment started only once all
participants had correctly answered a set of comprehension questions. The Investor sessions
were programmed in Ztree (Fischbacher 2007).

The instructions for CEOs and Investors are provided in the online appendix (Sections
2.2-2.3) The sessions for the CEOs and the Investors lasted, respectively, 1 and 1.25 hours.
CEOs earned an average of 44.8 CHF and Investors earned 30.8 CHF.

Coding of CEO Messages and Portrait Characteristics

After collecting the data, we hired 10 coders from the same subject pool as the
participants to code the messages sent by the CEOs and rate characteristics of their pictures.
Half of the coders, all native English speakers, categorized the content of the messages
according to 15 pre-determined categories and provided their best guess about the CEQ’s
gender. The categories asked about the message content (such as whether the message
mentioned risk or the competing company) as well as tone (see Table A6 in the appendix
for a list of the categories and summary statistics). To these variables we add the length of
the CEO message. The remaining 5 coders assessed the portraits on 14 pre-determined

characteristics such as whether the person in the picture looks competent, likeable, or
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trustworthy. In addition, we asked the coders whether they would choose the person as a
leader, and whether they knew the person (see appendix Table A6 for an overview of the
categories and summary statistics). We collected these data to explore whether there are
attributes of the messages or the portraits other than gender that differ between the women

and men in our sample of leaders.

4.2 Results
Establishing Priors: Expert Prediction Task

Before presenting results, we provide estimates of the prior beliefs held by a set of
experts regarding the outcomes in Experiment 2. DellaVigna et al. (2019) argue that
collecting predictions before communicating experimental results may mitigate hindsight
and publication bias and help assess the novelty and information value of empirical results.

In October 2018, before we shared the results from this study, we asked participants
at a workshop on gender and economics to predict the results. We distributed a one-page
handout summarizing the experiment (shown in the online appendix Section 2.4) to the
workshop participants. They had about 30 minutes to make a prediction regarding what
percent of the time followers who faced two competing leaders of opposite sex would invest
in the male leader’s firm when gender was (i) not known and (ii) known. Participation was
voluntary and incentivized. For each prediction, we selected the person whose guess was
closest in absolute value to the actual percentage; that person received 50 Euros. Almost
every workshop participant present took part, yielding 54 answers.

The average prediction for the gender-blind condition is that male CEOs are followed
to the same extent as females, in 49 percent of the cases. However, for the gender visible
condition, the average prediction is that 63 percent of followers will follow the male CEO.
Thus, researchers expected male and female CEOs to write messages that were equally
effective but expected followers to rely on gender stereotypes about leadership to coordinate
their investments. Put differently, this sample of researchers expects our experiment to reject
the null hypothesis in favor of H1b, that performance differences of female and male leaders
arise due to self-confirming perceptions of leadership quality.

Do Messages and Photographs Improve Coordination Rates?
Table 3 presents the empirical coordination rates in our experiment, by treatment. If
followers were to simply randomize over the two investment options, the expected

coordination rate would be 0.5. The average coordination rate is 0.592 in the gender-blind
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condition and 0.642 when gender is visible. Both outcomes are significantly more frequent
than the 0.5 benchmark (p<0.001 for both conditions, test of proportions, n=768 per
condition). These results indicate that leaders are instrumental for successful coordination
and that Investors pay attention to the leaders when making investment decisions. Moreover,
the coordination rate in the gender-visible condition is significantly higher than when gender
is blind (p=0.005, test of proportions, n=1556),? providing evidence that followers rely on
characteristics in the pictures to coordinate, over and above the message content.

We simulated the rate of successful coordination in our experiment under the
assumption that followers play a mixed strategy that puts 50% probability on each
investment option. We simulated 100,000 such experiments, each with 768 one-shot
coordination games. Not a single simulated experiment had an average coordination rate
that was equally far from the 0.5 benchmark as the effect sizes we observe in our data, i.e.
0.59 when gender is blind and 0.64 when gender is visible. These simulations corroborate
that the leader competition game measures some characteristics of leaders and their

messages that influence their persuasiveness in coordinating followers.

Table 3. Rate of Successful Coordination by Treatment

. . Average rate of p-value
Experimental condition coordination (difference from 0.5) Obs.
mixed-gender leaders 0.602 0.0000 470
. 2 female leaders 0.610 0.0072 151
Gender blind
2 male leaders 0.544 0.2836 147
Total 0.592 0.0000 768
mixed-gender leaders 0.626 0.0000 470
Gender visible | 5 fomale leaders 0.722 0.0000 151
(messages +
pictures) 2 male leaders 0.612 0.0065 147
total 0.642 0.0000 768

Are Followers Biased in Favor of Male Leadership?

Before we explore whether leaders’ gender impacts their ability to obtain follower
support, we study followers’ implicit and explicit biases regarding gender and leadership.
Similarly to Experiment 1, the average score obtained in the IAT and the GAM indicate a
slight bias in favor of male leaders (p <0.007 of two-sided t-tests against HO of no bias; see

Appendix Figure Al for more detail), with 40% of the followers revealing a moderate to

12 Note that the underlying random leader pairings are the same in these two samples.
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strong bias in implicitly associating leadership more with men than with women (see Figure

Al in the appendix).

Are there Gender Differences in Leader Persuasiveness?

To test our main hypotheses, we only consider data from mixed-gender pairings,
pitting male and female leaders against one another. In the gender-blind condition, followers
chose to invest in the project promoted by the male CEO 50.0% of the time. The
corresponding number for the gender visible condition is 50.4%. This supports our null
hypothesis of no leader gender gap in persuasiveness against either alternative hypothesis
of greater persuasiveness by male leaders. A test of proportions, with high levels of
statistical power to reject the 0.5 benchmark,®® confirms that neither difference is
statistically significant (p=0.948 (gender blind), p=0.794 (gender visible), n=940 in both
conditions). Hence, Experiment 2 reveals a precise estimate of no substantial gender gap in
leadership persuasiveness—with or without gender being visible.

As an alternative test of H1b, we exploit the fact that for each pairing of leaders we
observe how two pairs of followers—one pair in the gender blind and one in the gender
visible condition—respond to those leaders’ directives (see Table A4 in the Appendix). In
30.4% of such cases, a female leader was more persuasive in the gender visible condition
compared to the gender-blind condition, in 30.7% of the cases the male leader was more
persuasive with gender visible, and in 38.9% of the cases there was no change.

Complementary regression analysis predicting the probability that a leader is followed
is presented in Table 4. Column 1 replicates the null result from our non-parametric analysis,
regressing the likelihood of being followed on an indicator for female leader, gender
visibility and their interaction. Noteworthy is the very low R-squared, indicating that none
of the variance in followers’ choices is explained by this set of control variables. Estimates
presented in column 2 show no indication that female or male followers respond differently

to women as leaders, regardless of whether the leader’s gender is visible.

13 We calculated the power of a two-sided one-sample test of proportions to reject the null hypothesis that
women are followed at the same rate as men, at the 0.05 level of statistical significance or higher, given 940
observed decisions (see Figure A3 in the appendix). As an example, for the average gap in following rates
predicted by research economists (37 percent), this test has a power very close to 1.
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Table 4. Predicting Leader Persuasion

OLS Regressions Predicting
Likelihood of Being Followed

1) (2) 3

Female leader 0.00213 -0.0223 -0.0668
(0.0358) (0.0432) (0.0377)

Picture 0.00532 -0.00916 -0.0117
(0.0201) (0.0306) (0.0295)

Female leader X Picture -0.0106 0.0183 0.0233
(0.0286) (0.0442) (0.0429)

Female follower -0.0257 -0.0253
(0.0326) (0.0313)

Female leader X Female 0.0514 0.0556
follower (0.0472) (0.0459)
Female follower X 0.0306 0.0359
Picture (0.0438) (0.0401)
Female leader X Picture -0.0611 -0.0717
X Female follower (0.0670) (0.0626)
Message length 0.311™
(0.0597)

Mentions investor 0.0197
(0.0290)
Mentions product -0.0384
(0.0286)
Sustainability or Social 0.1177
Responsibility (0.0305)
Assertive 0.0256
(0.0180)
Constant 0.499™" 0.511™" 0.307"
(0.0282) (0.0313) (0.0448)

R? 0.000 0.000 0.045

N 3760 3760 3760

Notes: OLS regression with the dependent variable equaling 1 if the leader’s recommendation is followed and
0 otherwise. Female leader indicates that a leader is a woman, picture indicates that the leader’s picture was
visible to followers. Female follower indicates that the follower is a woman. Among the elicited message
characteristics, we included the variables Message length, Mentions investor, Mentions product, Sustainability
or social responsibility and Assertive in Specification 3. These message characteristics were included in the
analysis since they exhibit at least a fair amount of intercoder agreement and (marginally) significantly correlate
with leader persuasiveness (see Figure 6 for these results and the notes to Figure 5 for a description of these
categories). Standard errors in parentheses (clustered at the leader level). *Significant at the 5% level,** at the
1% level, *** at the 0.1% level.

We can also further investigate our research question by studying the heterogeneous
effectiveness of individual male and female leaders. For each of the 96 leaders in our
sample, we estimate that leader’s persuasiveness using the empirical rate at which they are

followed when they compete against a leader of the opposite sex. Figure 4 displays the
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empirical cumulative frequencies obtained separately for male and female leaders in the
gender blind (panel a) and gender visible (panel b) conditions. For both genders, we observe
substantial heterogeneity in leader persuasiveness. However, in both cases the distributions
of male and female leaders look similar, and we find no evidence that they are drawn from

different populations (Wilcoxon-Mann-Whitney tests p>0.84).

Figure 4. Rate at Which Leaders in Mixed-Gender Pairs are Followed by Treatment:
Cumulative Frequency
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Figure 4 illustrates the precision with which we estimate no gender gap in leader
effectiveness. The figure shows the mean difference in the persuasiveness of individual male
and female leaders. The vertical axis ranges from -100 percentage points (corresponding to
female leaders always being chosen over male leaders) to 100 percentage points
(corresponding to male leaders always being chosen over female leaders). In the gender-
visible condition, the average gender gap is 1.38 percentage points with a 95-% confidence
interval of [-6.31, 9.07]; in the gender-blind condition it is 0.14 points with the
corresponding confidence interval of [-6.98, 7.27].*

We contrast this with the predicted gender gap in persuasiveness based on our sample
of researchers. The expert predictions expect the null hypothesis to hold in the gender-blind
comparison, with an average predicted persuasiveness gap of -2.38, but expect a gap of 26.8
when gender is visible (i.e., 63.4 — 36.6). Clearly, our data reject this predicted effect size
for the gender visible condition.

14 These confidence intervals are based on the t-distribution, treating each of the 96 leaders as an independent
observation.
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Figure 4. Observed and Predicted Gender Gaps in Leader Effectiveness
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Notes: The black bars depict the average observed and the grey bars the average
predicted gender gap in leadership effectiveness. Gender difference in leader
effectiveness is measured as the percentage point difference in the average
success of male and female leaders, with spikes representing 95-% confidence
intervals. Success ranges from 0% to 100% and corresponds to the rate at which
a leader is followed when matched with a competing leader of the opposite sex.
Gender Differences in CEOs’ Messages and Portraits
Although we find no evidence of gender differences in the effectiveness of leaders,
we can use our data in an exploratory manner to study whether male and female leaders
send different kinds of messages or whether their portraits convey different characteristics.
For this purpose, 5 independent raters, all native English speakers from the same student
pool as our study participants, classified the content of the messages into 15 categories; 5
different students were further hired to rate the portraits of our leaders along 15 dimensions.
Coders’ agreement is measured through Kippendorff’s alpha, which is suitable for binary
and ordinal data such as the Likert scale ratings we used. Tables D2 and D3 of the Online
Appendix provide an overview of all message and portrait categories, together with
summary statistics for the male and female leaders, separately, and the alpha statistic for
intercoder agreement. For the subsequent exploratory analysis, we retain those
characteristics for which we observe at least a fair amount of intercoder agreement (an alpha
statistic of approximately 0.4 or higher), which holds for 9 messages and 3 picture
characteristics. We also include a measure of message length, coded as the number of

characters in a leader’s message as a fraction of the longest message
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Figure 5. Message and Portrait Characteristics by CEO Gender
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Notes: Dots display means or proportions and spikes the associated 95-% confidence intervals. Variables
Coordination-Humor: binary variables, variables Assertive-Look attractive ordinal variables scaled to 0/1
where higher numbers above the neutral outcome 0.5 mean more agreement. All characteristics were identified
by 5 independent coders and aggregated at the leader-level by taking the mean of all ratings (for Likert-scale
ratings) or the median of all classifications (for binary classifications). Coordination indicates whether a
message mentions coordination. CEO quality indicates whether a message mentions the CEO or qualities of
the CEO. Mentions investor indicates whether a message mentions the investors. Mentions product indicates
whether a message mentions a product or provides details on the products offered by the firm. Sustainability
or social responsibility indicates whether a message mentions sustainability or social responsibility. Profit
indicates whether a message mentions profit. Competing firm indicates whether a message mentions the
competing firm. Humor indicates whether a message uses humor. Assertive is the extent to which a message
is written in a forceful tone. Length refers to the number of characters in the message, measured as a fraction
of the longest message. Look masculine, Look feminine and Look attractive are aggregated from ratings of the
extent to which the person in the picture looks masculine, feminine or attractive.

Figure 5 presents the frequency with which the coders categorized the messages of
male and female CEOs according to the pre-specified dimensions. The main observation is
that messages written by male and female CEOs are generally perceived (by coders blind to
the leader’s gender) as similar. Messages of female CEOs mention sustainability and
corporate social responsibility more often, and the competing firm less often, than male
CEOs. Further, messages by female CEOs are rated to be written in a somewhat less
assertive tone, on average, than messages by male CEOs. However, these differences are
not substantial when considering the exploratory nature of this analysis.

Turning to the classification of leader portraits, we generally find intercoder
agreement to be very low. As expected, pictures of male (female) CEOs are perceived as
much more masculine (feminine). Pictures of female CEOs are also rated as somewhat more
attractive than pictures of male CEOs, although our measure of intercoder agreement at just

below 0.4 indicates a high degree of subjectivity.
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These data also allow for an exploratory analysis of the relationship between message
and portrait characteristics and leader persuasiveness. Specifically, we investigate how such
characteristics influence the empirical rate at which a leader is followed whenever their
message is used or their portrait is shown in our study, not only in mixed gender pairings.
Figure 6 presents the coefficients from separate OLS regressions using a leader’s overall
persuasiveness as the dependent variable, using each different message and portrait
characteristic as explanatory variables. Messages that mention sustainability or social
responsibility are more effective, as are messages that mention the investor or the product
that is offered. Messages that are judged to be more assertive in tone appear to be somewhat
less effective. This analysis provides suggestive evidence that certain message properties
make them more effective, though, as we observed earlier, there are few differences in the
extent to which male and female leaders send different types of messages. We find little
indication that the physical characteristics of the CEOs—as evaluated by the coders—have
strong relationships with the leaders’ effectiveness. Particularly noteworthy is the
observation that being perceived as masculine or feminine has little impact on
persuasiveness.

To investigate whether leader or message characteristics influence gender gaps in
leader persuasiveness, we add those message characteristics that are (marginally)
significantly correlated with leader persuasiveness as control variables to the models in
Table 4, in which we predict the likelihood of being followed as a function of leader gender
and leader gender visibility (see column 3 of Table 4). This analysis uses only observations
in which leaders compete against someone of the other sex.. We find no evidence of a gender
gap in leaders’ ability to persuade holding constant message characteristics that matter

individually, since men and women write similar messages, on average.*

15 The picture characteristic look attractive also marginally significantly correlates with leader persuasiveness.
When we additionally control for this characteristic in a model that predicts the likelihood of being followed
as a function of leader gender, leader follower and the relevant message characteristics but only for the sample
of follower that saw pictures, the inference on the indicator “female leader” does not change.
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Figure 6: Message and Picture Characteristics Predicting Persuasiveness

Coefficients by Message and Picture Characteristics
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Note: Coefficients and 95-% confidence intervals for message and picture characteristics from OLS
regressions of leader persuasiveness (rate at which a leader is followed across all leader competition games)
on each characteristic separately. For picture characteristics, the sample is restricted to leader competition
games in which leader gender was visible to followers (estimates below the dotted reference line). Length of
message is the fraction of the longest message and transformed to a z-score. All other individual message and
picture characteristics were identified by 5 independent coders and aggregated at the leader-level by taking
the mean of all ratings (for Likert-scale ratings) or the median of all classifications (for binary classifications).
The aggregated variables that are continuous (those constructed from Likert-scale ratings) are transformed to
z-scores. See notes to Figure 5 for a description of these categories.
4.3 Discussion of Experiment 2

We designed Experiment 2 to detect even slight differences in the persuasiveness of
male and female leaders. Compared to Experiment 1, we also removed any incentives for
leaders to adapt their messages based on their beliefs about followers’ response. However,
despite this stronger test, Experiment 2 replicates the null results obtained in Experiment 1
and in earlier research, although with considerably greater precision. The results from the
gender-blind condition indicate that male and female leaders communicate equally
persuasively, and we find no indication that stereotypes impact followers’ coordination
decisions in the gender visible condition. Our survey of experts’ expectations establishes
that this null result is surprising, relative to the priors of researchers with expertise in gender
economics. This lack of a gender effect also occurs despite clear evidence of heterogeneous

leader ability influencing coordination outcomes.

5. Conclusion
We present results from two experimental studies designed to test the hypothesis that
female leaders are less persuasive than men, and hence less effective at motivating

coordinated responses by followers. In both experiments, leaders send messages that direct
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followers toward specific actions in simultaneous-move coordination games. We add
contextual features to the games to enhance the perception of a stereotypically male domain.
In order to test two channels through which differential leader persuasiveness may operate,
we experimentally vary the gender of the leader and whether the gender is observed by
followers.

In our first experiment, followers play a weak-link coordination game in which a safe
investment option guarantees a fixed amount of money, independent of the actions of other
followers. Leaders recommend to followers an alternative action that entails greater risk but
also a potentially high return. Thus, leader effectiveness involves obtaining coordinated
responses by followers on a risky action. In this context, we observe that women are equally
effective as men at convincing followers to take more risk, regardless of whether followers
know the leader’s gender. However, we also show that this paradigm, also employed by
other researchers to investigate similar questions, may be a suboptimal instrument for
detecting differences in persuasiveness between different groups of leaders.

With our Experiment 2, we introduce a paradigm for uncovering characteristics of
leaders and their directives that make some leaders more persuasive than others. We use this
paradigm to test whether the gender of the person issuing a directive impacts its credibility,
but many other applications are possible, for example, varying age or ethnicity of those who
attempt to persuade others. In Experiment 2, two leaders give competing directives to
followers. Followers simply want to coordinate on the same action in a simultaneous-move
pure matching coordination game but are, otherwise, indifferent as to whose advice to
follow. In this decision environment, even slight differences in the persuasiveness of female
and male leaders should cause followers’ behavior in the experiment to reveal a gender gap
in leadership effectiveness. However, we again find no evidence in support of the hypothesis
of differential effectiveness of male and female leaders. On the contrary, we estimate that
female leaders who are in direct competition with male leaders are followed at an empirical
rate very close to 50%, regardless of whether their gender is known to followers. This is
remarkable because the overall rate at which followers achieve coordination in the leader
competition game is 59% when followers see messages and 64% when followers see
messages and pictures, indicating that leader characteristics matter substantially. In other
words, while we find that the leader competition game is a useful instrument to measure
leadership effectiveness, we find no evidence whatsoever that gender mediates differences

in effectiveness.
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We also document that this precisely estimated zero result is surprising to a set of
research economists with expertise in the field of gender economics. DellaVigna and Pope
(2018) find that the average forecast of expert researchers typically gets the level of an effect
as well as the direction right. In contrast, we document that expert researchers anticipate a
substantial gender gap in leader persuasiveness in our condition of Experiment 2 with visible
leader photos, but that the actual data reveal no effect. In a recent paper on non-significant
results in empirical economics, Abadie (2020) makes a compelling argument that failures
to reject a point null hypothesis should be given a much higher scientific significance by the
intellectual community, particularly when these rejections are surprising. Given the expert
predictions, our results are clearly surprising and change the prior beliefs held by the
research community, including our own. A similar argument is put forward by Bertrand
(2020) who writes that the finding of no gender difference should be considered as valuable
as a finding of a gender difference, since these results can help to correct gender
stereotypical thinking.

We hope that our results will contribute to updating widely held stereotypes on gender
and leadership effectiveness. This is important, as mistaken beliefs may contribute to the
low rate at which women are promoted into positions of leadership for which the ability to
motivate and direct followers is key to good performance. For example, if the panel of
experts we surveyed regarding Experiment 2 were consulting a board attempting to select a
leader to represent their “firm” in the condition of that experiment in which leader gender
is visible, they might presumably select male leaders who they expect to perform better. In
this case, it could take a long time for observational data to generate disconfirming evidence
to correct such stereotypes.®

Our results provide an indication that the source of the gender gap in top leadership
positions cannot be justified by a general tendency for women to be inherently less
persuasive at directing coordinated action by followers. In our studies, there is nothing that
women do that makes them less effective, and we find no evidence that a perception that
they might be less effective yields self-confirming outcomes in which female leaders are
less able to influence follower behavior. Of course, this does not mean that such equilibrium
discrimination cannot happen outside the laboratory. Indeed, it might be more likely to occur

in contexts where perceptions of competence and ability play a larger role than in our studies

16 Relatedly, recent work by Bursztyn et al. (2020) finds direct evidence that mistaken beliefs—in their case
about social norms regarding female labor supply—contribute to sustaining a gender gap in labor market
outcomes.
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(see, e.g., Bohren et al. 2019), and where existing biases that women are less capable or
knowledgeable might lead directives from female leaders to be less effective. In this regard,
our study can be viewed as a useful starting point, demonstrating that a general perception

of lower female leader efficacy alone cannot produce such effects.
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Appendix A — Additional analysis

The Appendix contains the following additional figures:
1. Experiments 1 and 2: Empirical Distribution of IAT and GAM Scores in Sample of

Followers

2. Observed Gender Leader Effectiveness Gaps in Experiment 1 and 2 Related Studies
3. Experiment 2: Power Curve for Experiment 2

The Appendix contains the following additional tables

1.
2.
3.

Experiment 1: Employee and CEO Payoffs in Parts 1 and 2

Experiment 1: Results of OLS regressions with group-level outcomes
Experiment 1: Results of OLS regressions with individual follower behavior as
the outcome variable

Experiment 2: Follower behavior in response to the same leader pair in a round
by gender visibility
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Figure Al. Gender Stereotypes and Attitudes toward Female Leadership in

Follower Samples
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Notes: Panel (a): The IAT measures the implicit tendency to associate leadership more strongly with men
than with women. It ranges from -2 to 2 and positive numbers above 0.15 are generally considered as
indicating a bias in associating leadership more strongly with men than with women. The higher the number,
the stronger the bias, with values above 0.35 indicating a modest bias and numbers above 0.65 indicating a
strong bias in favor of men. Panel (b): The GAM ranges from 1-5 and measures an explicit preference for
male versus female authorities. Scores above 3 indicate a preference in this direction, with higher scores
indicating a stronger preference. The mean IAT score of participants who played the role of followers in
Experiment 1 is 0.33 and 0.26 in Experiment 2. The mean GAM scores are 3.41 and 3.5 in these samples.
Section 1.2 of the online appendix provides more details on the IAT and how we implemented it and the
GAM.
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Figure A2. Observed Gender Gap in Leader Effectiveness in Experiment 1 and
Related Studies (Gender Visible Conditions)
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Notes: The gender difference in leader effectiveness is measured as the percentage point difference between
the average success of a male leader minus that of a female leader in an experiment. Success ranges from 0%
to 100% and is the outcome a leader achieved relative to what would be maximal success in an experiment.
The bars show the average observed gender gap in leader effectiveness in gender visible conditions, along
with 95-% confidence intervals. The unit of observation is the leader, and we use data from the first period
after leaders were introduced. While similar in spirit, Reuben and Timko (2018) and Grossman et al. (2019)
differ from our study design along several dimension. Reuben and Timko (2018), for example, have additional
treatment arms that vary procedures for selecting leaders. To compare effect sizes across studies, we selected
the experimental conditions that are the most similar across the three studies. Section 1.5 of the online
appendix provides more details on the comparisons.
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Figure A3. Power Curve for Experiment 2

Estimated power of a one-sample proportion test given N=940
Ho: p = po versus H.:p #po
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Notes: Figure depicts the power of our study, using a two-sided one-sample test of proportion to reject the
null hypothesis that women are followed at the same rate as men, that is, at a rate of 50%, at the 0.05 level of
statistical significance or higher. The power is plotted as a function of alternative hypotheses, that is,
alternative proportions at which women could be followed in the leader competition game whenever they
are pitted against a male leader. The reference line is at the average rate of female following that the sample
of research economists predicted for the gender visible condition.
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Table Al. Employee and CEO Payoffs in Parts 1 and 2 (Experiment 1)

Part 1 (Periods 1-6)

35

Hours spent

Minimum hours spent by others on the

Minimum hours spent by others on the

on the risky risky project risky project

project 0 10 20 30 40 0 10 20 30 40
0 200 200 200 200 200 200 200 200 200 200
10 150 200 200 200 200 150 210 210 210 210
20 100 150 200 200 200 100 160 220 220 220
30 50| 100 | 150 | 200 | 200 50| 110| 170| 230| 230
40 0 50 100 150 200 0 60 120 180 240
gfy(gff average earnings of employees in same firm

Rate of return =5

Rate of return =6

Part 2 (Periods 7-16)

Hours spent

Minimum hours spent by others on the

Minimum hours spent by others on the

on the risky risky project risky project
project 0 10 20 30 40 0 10 20 30 40
0 200 200 200 200 200 200 200 200 200 200
10 150 230 230 230 230 150 250 250 250 250
20 100 | 180 | 260| 260| 260| 100| 200 | 300| 300| 300
30 50 130 210 290 290 50 150 250 350 350
40 0 80 160 240 320 0 100 200 300 400
Minimum hours spent on the risky project in firm

0 10 20 30 40 0 10 20 30 40

CEO Payoff 150 230 310 390 470 150 250 350 450 550

Rate of return = 8

Rate of return = 10
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Table A2. Impact of Gender Leader on Group Performance (Experiment 1)

OLS regressions predicting group performance
(minimum hours invested in risky option)

(1) (2) ®) (4) ()
First First Average All All periods
period of period of for all of periods in (panel)
Part 2 Part 2 Part 2 Part 2
-5.739 -0.017 -0.091 -0.091 -0.028
Female leader (4.165) (3.525) (3.851) (3.535) (2.113)
T -2.044 0.329 1.666 1.666 0.240
Leader visibility (3831)  (3.080)  (3544)  (3.615) (2.257)
Female leader X 1.175 -1.215 -2.928 -2.928 -0.0312
Leader visibility (5.457) (4.579) (5.046) (4.931) (3.010)
Part 1 group 0.521* 0.091 0.118 0.118
performance (0.270) (0.243) (0.250) (0.204)
Ir_::a(l)drre;:nendation 0.778™*
(0.107)

(number of hours)

Fkk *kk *kk
Constant 29.70 2.287 30.76 30.76 3.510**

(3020)  (4751)  (2793)  (2.780) (1.536)
N 1000 1600
(groups) — % L (100) (100)
R? 00284 03924 00032 00072 0.5945

Notes: Female leader is an indicator for whether the leader [ of a group is female and Leader visibility indicates
whether the portrait was shown to followers. Female leader X Leader visibility interacts these two variables.
Group performance in Part 1 is the highest group equilibrium played—the maximum of the minimum hours
a group invested in the risky project—over the last three periods of Part 1. For robustness, we also attempt to
control for group outcomes in Part 1 in different ways—e. g. the group hours in the risky project in period 6—
which does not change our results. Leader recommendation (number of hours) records the specific numeric
investment recommendation the leader gave to followers, as coded by independent raters, whenever such a
specific request was made. In later rounds, there are fewer and selected instances in which leaders gave
numeric investment recommendations since many participants stopped doing this once their group was
coordinated at 40 hours investment in the risky project. This is why we only control for investment
recommendations when we predict minimum hours in risky project in period 7. Not all leaders gave numeric
recommendations in period 7 so our sample for this analysis is a subset of the full sample. In the panel
specification, we control for period fixed effects. Standard errors in parentheses (clustered at the group level
in models 4 and 5) *Significant at the 10% level,** at the 5% level, *** at the 1% level.
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Table A3. Impact of Gender Leader on Followers’ Initial Individual Investments
(Experiment 1)

OLS regressions predicting
hours invested in risky project by follower i in period 7

Male followers Female followers
1) (2) 3) 4
Female Leader -3.669 0.944 -3.795 -4,152
(2.366) (1.259) (2.305) (2.889)
o -2.852 -0.670 -4.559™ -1.340
Leader Visibility (2.310) (1.001) (2.305) (2.754)
Female Leader X 2.814 -0.335 4951 1.190
Leader Visibility (3.259) (1.920) (3.259) (3.887)
Group Performance 0.263 0.009 0.142 0.407
Part 1 (0.105) (0.056) (0.109) (0.134)
Leader s
Recommendation 367(1)32)
(number of hours) '
Constant 35.743™ 9.913 37.112™ 34.590™
(1.581) (3.295) (1.413) (2.063)
N followers 500 410 254 246
R? 0.0322 0.549 0.0319 0.0492

Notes: Female leader is an indicator for whether the leader | of a group is female and leader visibility indicates
whether the portrait was shown to followers. Female leader X leader visibility interacts these two terms. Group
performance in Part 1 is the highest group equilibrium played—the maximum of the minimum hours a group
invested in the risky project —over the last three periods of Part 1.Leader recommendation (number of hours)
records the specific numeric investment recommendation the leader gave to followers, whenever such a specific
request was made. Standard errors in parentheses (clustered at the group level). *Significant at the 10% level,**
at the 5% level, *** at the 1% level.
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Table A4. Follower Behavior in Response to the Same Leader Pair in a Round
by Gender Visibility (Experiment 2)

Leader

invisible

Leader visible

38

Both choose M One Fone M Both choose F
Both Choose M 12.7 12.1 5.1
One Fone M 13.0 13.6 13.2
Both Choose F 6.0 11.7 12.6

Notes: The table displays the outcomes of follower behavior in response to the same leader pair of
mixed gender by gender visibility. We observe the same 470 leader pairings once when their gender
was visible to followers and once when it was not. Entries in the diagonal of that table represent
instances in which the behavior of followers was the same, irrespective of whether the gender of the
leaders was known. Cells shaded in light gray indicate instances in which gender-visibility brought
about a more female following. White cells indicate instances in which followers followed the male
leader more, when the gender of the two leaders was visible.
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Appendix B1. Leader Persuasiveness in Coordination Games

In our first experiment, we model leadership as the ability to persuade all followers to
collectively change behavior and move from an investment level of zero units to a
recommended positive amount invested in the risky project. Successful leaders can
influence equilibrium selection in this coordination game. In the following paragraphs, we
introduce a simple theoretical framework that captures how leaders mediate equilibrium
selection in one-shot simultaneous move coordination games through an individual trait that
we refer to as “leader persuasiveness.” This notion is applied to two types of coordination
games. The analysis provides insights into why we designed and implemented a second

experiment.

1.1. Weak-Link Game

The first coordination game that we consider is a simplified version of the weak-link
game of Experiment 1. In its simplest representation, the weak-link game is the following
version of a Stag Hunt coordination game. Followers i € {1,2,3, ..., n} with n > 2 choose
simultaneously between two actions. They can either invest a positive amount in a group
project, I, = 1, or not invest, I; = 0. Followers all have the same payoff function. They
receive some guaranteed amount t, > 0 when they do not invest in the group project (I; =
0). This amount is independent of the action of other followers. When they choose to invest
(I; = 1) in the group project, followers receive a payoff equal to m; whenever all others
invest, and 0 otherwise, with . > m,. Figure B1 illustrates the payoff table for followers
for the case of two players.

Before all followers make their choice, a leader [ can send a written statement r; to all
followers, in which she advises the followers on whether to invest in the group project. All
followers read r; before they simultaneously decide whether to invest in the group project,
and that is common knowledge. The leader receives a payoff equal to ; when all followers
invest in the group project and receives a payoff of 0 otherwise.

This game has two pure-strategy equilibria in which all followers choose the same
action. From the perspective of the individual follower who decides on which strategy to

play, the two strategies differ in the risk and return profiles.

1.2. Leader Competition Game
The design of Experiment 2 builds on a simple pure-matching coordination game.

Followers i € {1,2,3, ..., n} with n > 2 choose simultaneously between two actions. They
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can either play action F or action M. Followers receive a payoff of . > 0 when they all
play the same action, which can be either F or M, and a payoff of 0 if their actions do not
match. See Figure B1 for an illustration of follower payoffs for the case of two players.
Before all followers make their choice, two leaders [*, [ can each send a written statement
r;1, 72, In the statement, a leader advises the followers on which action they should play.
All followers read the two statements r;1, ;2 before they simultaneously decide whether to
play F or M, and that is common knowledge. One leader is a woman and the other leader is
a man. The leaders have opposing preferences. The female leader obtains a payoff of 7, >
0 when all followers choose action F and a payoff of 0 otherwise. The male leader obtains
a payoff of T, > 0 when all followers choose action M and, otherwise, a payoff of 0.

The second-stage game between the followers has two pure-strategy equilibria in
which all followers choose the same action, as well as mixed-strategy equilibria involving
randomization. From the perspective of the individual follower who decides on which

strategy to play, the two strategies are equivalent in terms of their risk and return profiles.

Figure B1. Follower Payoffs in the Weak-Link Game and the Leader-Competition
Game when N=2

Weak-Link Game Leader Competition Game
(experiment 1) (experiment 2)
) no investment invest invest
investment Project F Project M
no 0 \ o invest Te 0
investment ﬂ'y Project F Te 0

0

0
m invest 0 m
o w Project M 0 \ 71'y

investment

Notes: Blue circled cells indicate that the outcome is a pure-strategy Nash
Equilibrium.
1.3. Leader Persuasiveness and Leader Social Credibility
We posit that the followers’ perception of leadership quality is instrumental in

selecting the equilibrium that followers will play.

Definition 1. A leader’s persuasiveness a(r, k) € [0,1] is a follower’s subjective

perception of the degree to which the leader’s statement is convincing

The leader’s persuasiveness is a function of the statement r that the leader writes to

convince followers to play a specific strategy in a coordination game. Moreover, we
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conceptualize that the leader’s persuasiveness may also be a function of observable leader
characteristics k, for example, the leader’s gender, ethnicity, height, eye color, voice tone.
Gender is the leader characteristic that randomly varies in the modeled experiments and
because of this, we use k € {f, m} as a summary of all relevant leader characteristics. In
our leader-blind conditions, we eliminate the possibility that k influences persuasiveness,
meaning that any gender difference must come from differences in male and female leaders’
distributions of message quality, . The gender-visible conditions, on the other hand, allow
for differences in persuasiveness to arise solely because of different leader characteristics,
k.

In simultaneous move coordination games, a follower wants to take the action that
she believes others are likely to take because of the strong complementarity in actions.
Because of this, a follower forms a belief p € [0,1] about how likely it is that all others are
going to take the advice of a leader instead of ignoring it. We conceptualize a leader’s
“social credibility,” p(a), as the subjective probability that a follower assigns to all others
in the group playing the equilibrium that is promoted by the leader.’

Definition 2. A leader’s social credibility p(a) € [0,1] is the follower’s prior belief about
how likely it is that all others in the group will be convinced by the leader’s advice instead

of ignoring it.

We conceptualize that this prior belief p(«) is a function of leader’s persuasiveness
a(r,k) € [0,1]. It is specific to either type of game and we make minimal and plausible
assumptions about how a leader’s persuasiveness a(r, k) maps into the leader’s social
credibility p(a).18

7 It is common to advance prior beliefs about the relative likelihood of equilibria in theories of equilibrium
selection. Harsanyi and Selten (1988), for example, conceptualize that players of a game understand that the
outcome of the game will be a Nash equilibrium but that, initially, they do not know which one will be chosen,
before they play the game. Through a specific way of reasoning about the relative likelihood that each
equilibrium will be played, and player best-responding to these prior beliefs, the so called Harsanyi-Selten
tracing procedure selects one equilibrium before the game is played.

18 We impose that followers have a shared understanding of their leader’s social credibility. This is a direct
consequence of the modeling choice that all followers observe the same a(r, k). One way to justify it is that
all followers read the same statement and that it seems plausible that followers have at least a similar view
about the persuasiveness of that statement. For ease of exposition, instead of imposing some bounds on the
degree to which the assessments a;(r, k) may differ, we simply impose that «;(r, k) = a(r, k) for all
followers i in a group.
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Assumption 1 (A1) In the Weak-Link Game, p(0) = 0, p(1) =1 and p'(a) > 0,

in other words, p() is strictly monotonically increasing in a.

This simply means that the subjective probability that a follower assigns to the others in her
group following the advice of the leader, instead of ignoring it, increases, as the leader’s
statement is perceived to be more personally convincing.

In the Leader-Competition Game, the leaders’ social credibility is jointly determined,
that is, each is a function of the persuasiveness of both leaders.

Assumption 2 (A2) In the Leader-Competition Game, p,(a?l, a?) > p,(a?, a?)
with p; (at, a?) + py(at,a?) = 1ifa® > a? and p;(at, a?) =1 —p,(al,a?) =

05ifal =a?>0.

In words, we assume that whenever a leader (I1) is more persuasive than the other leader
(1?), a follower holds the prior belief that it is more likely that all others will choose the
action promoted by ! than all playing the action promoted by 12. Whenever the two leaders
are exactly equally socially credible, a follower gives the same subjective probability to the
two events that either all other followers will play M or that all other followers will play F.

When followers ignore the advice of their leader, they play the “babbling equilibrium”
of the coordination game. This situation is strategically equivalent to the second-stage
coordination game played without a pre-play communication phase. This means that the
equilibrium that followers play in the absence of leadership is the same as the babbling

equilibrium of the game.

Assumption 3 (A3) When followers play the Weak-Link Game without the leader,
followers play the equilibrium in which everyone invests zero units in the group

project (I; = 0).

A3 reflects an important feature of the actual experimental context, in which groups
converged to the play the risk-dominant equilibrium I; = 0 in a first part of the experiment
without a leader. Moreover, based on earlier research (e.g., Van Huyck, Battalio, and Beil,
1990; Brands and Cooper, 2006), it seems likely that groups will converge to the risk-
dominant but inefficient equilibrium in the absence of leadership in the weak-link game in

our experiment.
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Assumption 4 (A4) When followers play the Leader-Competition Game without the
leader, the behavior of followers is best described by the mixed strategy Nash

equilibrium q* of the simple coordination game in which each follower randomizes

between the play of F and M with equal probability, e.g. qf(%,%).

Empirically, A4 must be satisfied in the aggregate; in anonymous experimental groups in
which people interact once without communication they should coordinate around half of
the time in this pure-matching coordination game. Nothing systematic can guide players’

thinking in terms of which action is relatively more likely to be played by others.

Assumption 5 (A5) Followers either take the advice of the leader at face value or
they ignore it.

A5 rules out that followers do, for example, collectively the opposite of what the
leader says. Empirically, A5 is the most realistic way to think about followers’ reaction to
the messages in a one-shot simultaneous move game in which they cannot communicate.
Theoretically, it is in line with the notion of focal points in coordination games that
Schelling (1969) introduced to recognize that humans often have a way to single out specific
actions as more salient than others.

Under A1-A5 we can compare the weak-link coordination game and the leader
competition game in their ability to uncover that women are less effective leaders than men.
In the framework that we introduced, the effectiveness of a leader is linked to the leader’s
social credibility.

For illustration, consider a scenario in which all women have the same persuasiveness
a(r, f) and all men have the same persuasiveness a(r, m) which implies that all female
leaders have the same leader social credibility p(a,) and all men have the same leader social
credibility p(a,,,).*°

The experimenter never directly observes the leader’s social credibility or the
underlying leader persuasiveness. The experimenter only observes followers’ behavior, that
is, the equilibrium they play. From this, outside observers can judge whether a leader was
effective. In the weak-link game, an effective leader gets followers to invest in the risky

project. In the leader competition game, the effective leader is the one who persuades

1% The key insights of this modeling framework extend to a stochastic environment in which we assume that
leader persuasiveness is distributed according to the cumulative distribution functions F,. () and . ,, (). Men
are, stochastically, more persuasive than women if £ ,,, () if E., () first order stochastically dominates F,. ¢ ().
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followers to invest in the leader’s preferred project. Our main interest is in how well each
game performs in revealing differences in the social credibility of female and male leaders,
given that outside observers only see the behavior of followers.

Proposition 1. Assume A1-A5.

e |In the Weak-Link Game female leaders are less effective than male leaders if and

only if p(a(r, f)) < Z—z < p(a(r,m)).

e Inthe Leader-Competition Game, female leaders are less effective than male leaders
if and only if a(r, f) < a(r,m).

Proof. See Appendix B2.

In the statement of Proposition 1, we do not differentiate between the cases in which
differences in persuasiveness arise through differences in the quality of messages sent by
male versus female leaders (r) or followers’ responses to leader characteristics (k). Which
one, if any, causes women’s differential effectiveness as leaders is ultimately an empirical
question that we are disentangling in our two experiments.

Proposition 1 implies that the weak-link game can fail to indicate any differences in
the effectiveness of male and female leaders, even if men are (substantially) more socially

credible than women (i.e., if p(a(r,m)) and p(a(r, f)) are both less than or greater than

?, even if |p(a(r, m)) —p(a(r, )| is large). In this game, all that is required in order for
G

a follower to choose higher investment is that the follower believe it is sufficiently likely
that others will do so. That is, there is a threshold belief about how likely others are to
respond positively to a leader, and a belief below this threshold means that a follower should
not increase her investment, while a higher belief means that the follower should. Thus,
leaders are effective whenever their social credibility is above this threshold. It may be the
case, therefore, that even when men and women differ in how credible they are believed to
be, that they are both above or below the threshold, meaning that the weak-link game will
not detect any differences in how effective men and women are to persuade others.

By contrast, Proposition 1 states that the leader competition game is guaranteed to
show differences in leadership effectiveness whenever the statements of male leaders are
perceived to be more persuasive than the statement by female leaders. This is the case
because, in this game, any differences in the perceived persuasiveness will help followers

to select which equilibrium to play.
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Appendix B2 - Proofs

Lemma 1. Assume A5. In the Weak-Link Game, the leader recommends I; = 1. In the
Leader-Competition Game, the female leader recommends F and the male leader

recommends M.

Proof. This follows directly from A5 under which it is weakly better for a leader to

recommend that followers choose actions that are weakly better for the leader m

Lemma 2. Assume Al, A3, A5. A follower i in the Weak-Link Game follows the advice

of the leader if and only if p(a(r, k)) = =2
G

Proof. Followers who ignore the advice of the leader play I; = 0 by A3. The leader
recommends the play of I; = 1 by lemma 1. By the definition of leader social credibility, a
follower observes (r, k) and assigns subjective probability p(a(r, k)) to the event that all
other followers will take the advice of the leader and assigns probability 1 — p(a(r, k)) to
the event that all other followers ignore it. Her unique best-response to prior belief
p(a(r,k)) is to ignore the advice and play Iz = 0 when p(a(r,k)) < :—2 and to take the
advice of the leader and play I = 1 when (a(r, k)) > :—Z . The primitives of the game are

such that = €]0,1[. By A1, strict monotonicity of p(-) in a(r, k) and p(0) = 0,p(1) =1

G

this threshold value p(a(r, k)) = = is uniquem
G

Lemma 3. Assume A2, A4, A5. A follower i in the Leader-Competition Game follows

the advice of leader I' if and only if a(r, k) > a?(r, k) = 0.

Proof. We will first show the if part of the proposition. By lemma 1, the two leaders
recommend different actions. Label the strategy that leader [* promotes L' € {F, M} and the
strategy that the other leader I? promotes L2 € {F, M}\L!. Without-loss-of-generality,
assume that leader [* is more persuasive, that is, a®(r, k) > a?(r, k). By the definition of
leader social credibility, follower i believes that with probability p*(at, @?) everyone else
in the group will follow the advice of leader I* and believes that with probability 1 —
pl(al, a?) the other followers will play the action recommended by leader I2. The follower
chooses L! since this is her unique response to her prior belief p(a!(r, k)). To see this, note
that her expected payoff from playing L! is strictly larger than her expected payoff from
playing L?:
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E[n(L',p'(a’,a®))] = p'(a',a®) m. > (1 —p'(a’, a*))m. = E[n(L% p*(a’, a*))]

where the strict inequality follows from A2. This implies that she would never want to play
L? or some mixed strategy q(qy, ;) With g, > 0. In particular, the follower has no incentive
to ignore the advice of the leader and play the babbling equilibrium of the game which is,
by A4, the mixed strategy equilibrium with g; (%,%). For the only if part, note that the only
case the proof has not covered so far is the case in which a(r, k) = a?(r, k), since the
assumption that [* is the more persuasive leader was without-loss-of-generality. By A2,
followers play the mixed strategy equilibrium qf(%, %) whenever the two leaders are exactly
equally credible. This completes the proof of the lemma m

Proposition 1. Assume A1-A5. In the Weak-Link Game female leaders are less effective than

male leaders if and only if p(a(r,f)) < :—" < p(a(r,m)). In the Leader-Competition
G
Game, female leaders are less effective than male leaders if and only if a(r, f) < a(r,m).

Proof. We will first show the first part of the proposition. Consider the following cases

z—" < p(a(r,f)) < p(a(r,m)). By lemma 2 followers under female leadership will listen to
G

her and play the equilibrium she recommends. Similarly, followers under male leadership

will listen to him and play the equilibrium he recommends. Next consider the cases

p(a(r, ) < p(a(r,m)) < E—O By lemma 2 followers under either type of leadership will
G

ignore the advice of the leader and play the babbling equilibrium. Lastly, if p(a(r,m)) <
:—" < p(a(r,£)), it follows from lemma 2 that women will be more effective leaders than
G

men, whose advice followers will ignore in equilibrium. This completes the proof of the

first part of the proposition. The second part follows directly from lemma 3m



ARE WOMEN LESS EFFECTIVE LEADERS THAN MEN? ONLINE APPENDIX

Online Appendix
1. Additional Descriptions and Analysis

1.1. Experiment 1 Design

The experiment comprised three parts. In the main part of the experiment, Part 1 and
Part 2, participants played 16 periods of a weak-link coordination game (van Huyck et al.
1990). These 16 periods make up a super game that models an attempt at an organizational
turnaround (Brandts and Cooper 2006), whereby a group initially gets stuck in a bad
equilibrium (Part 1) and a leader thereafter tries to move the group to a more efficient
equilibrium (Part 2). In our experiment, Part 1 comprised the first 6 periods of the
turnaround game and Part 2 its remaining 10 periods. In Part 3 we elicited participants’
attitudes toward gender and leadership, using several different measurements. Below we
first describe, in detail, the “turnaround” supergame that participants played in Parts 1 and
2. We then describe our experimental conditions, as well as how we measured gender
stereotypes.

Roles and Payoffs in Part 1

At the beginning of a session, participants were randomly allocated to groups of 6
individuals that remained stable throughout the experiment. They were informed they would
remain in these fixed groups and would interact only with each other in a repeated game.
The game was presented using contextual labels corresponding to a small startup with 5
employees and a CEO.

The Employees

In each round, employees independently decided how to allocate their work time
between a safe and a risky project. Each employee could choose to allocate between 0 and
40 hours to the risky project, in 10-hour increments.

The safe and the risky projects had different payoffs. For each hour an employee
allocated to the safe project, the employee earned 5 ECU. This meant an employee could
earn between 0 and 200 ECU from this project. The return to hours invested in the safe
project did not depend on the choices of other employees in the firm or any uncertain factors.
For the risky project, by contrast, all 5 employees received an equivalent payoff that
depended both on their collective actions and on a random productivity factor. First, this
payoff depended on the minimum number of hours allocated to the risky project by any

employee in the firm, such that each employee’s earnings from the risky project were higher



when this minimum was higher and any amounts investment above the minimum of others
were wasted. Second, earnings from the risky project also depended on a rate of return, r,
which varied randomly from period to period and could be either low (r=5), or high (r=6).
The two possible rates of return were randomly selected for each period, and equally likely
to occur. The variation in the rate of return was presented to the participants as the result of
factors, such as market competition, that were beyond the firm’s control. The randomly
selected rate of return applied equally to all employees of a firm, was independently drawn
across periods and was shown to subjects at the end of each round, after the employees had
decided how to allocate their time.

The per period payoff of individual i in group g was thus determined by the formula:
g = 200 — 5% hn-sky,l- + r * min {hn-sky_g}

Where h,;.; denotes the hours that employee i allocates to the risky project, and
min {h, gy o} is the minimum amount of time allocated to the risky project by any of the

employees. Table 1 presents the payoffs that arise for different combinations of an
individuals’ investment decision, the minimum investment in the risky project in the group

and the return rate.

Table 1 Employee payoffs in Part 1

Hours spent | Minimum hours spent by others Minimum hours spent by others

on the risky | on the risky project on the risky project

project 0 10 20 30 40 0 10 20 30 40

0 200 | 200 |200 |200 |200 200 |200 |200 |200 |200

10 150 | 200 |200 |200 |200 150 | 210 [210 |210 |210

20 100 |[150 |200 |200 |200 100 | 160 |[220 |220 |220

30 50 100 | 150 |200 |200 50 110 |170 |230 |230

40 0 50 100 | 150 | 200 0 60 120 | 180 | 240
Rate of return =5 Rate of return = 6

The inclusion of the random rate of return differs from previous versions of the
turnaround game which involves no underlying risk (Brandts and Cooper, 2006). We made

this modification because we thought, if anything, that the presence of risk may enhance the



perception of women as less effective leaders. This was also the motivation for applying the
labels of “startup firms” to groups and “CEQOs” to groups and leaders.

This stage game has five pure-strategy Nash equilibria, in which all employees
invest the same amount of hours in the risky project. The equilibria are Pareto ranked with
higher investment rates in the risky project yielding higher expected returns for all members
of agroup. In Part 1, payoffs were chosen such that the uncertain higher returns to successful
coordination were relatively small in magnitude compared to the guaranteed cost of
foregoing the certain return to investing in the safe project, making it difficult for groups to
reach efficient equilibria.

After each round, the employees received a summary of what happened in that round
and in all previous rounds. The summary included information about the rate of return for
the risky project, the number of hours the participant had allocated to the risky project in
that round, the minimum number of hours allocated to the risky project in the group in that
round and the employee’s own payoff. Employees also observed the CEQO’s payoff, which
we describe below.

The CEO

In Part 1, the first 6 rounds of the game, the CEO observed the decisions of the
employees, but made no active decision. In each period, the CEO received a payoff equal
to the average earnings of the employees in the firm. At the end of each period, the CEO
received information about the rate of return for the risky project, the minimum number of
hours spent on the risky project within the firm, the CEQO’s payoff as well as the CEO’s
accumulated payoffs across all previous periods.

There was thus no leadership in Part 1 of the experiment, but this part allowed CEOs
to obtain familiarity with the game and to observe their employees failing to coordinate on
equilibria with higher expected returns.

Part 2: Attempting a turnaround

Part 2 differed from Part 1 in two ways intended to give groups the opportunity to
escape from the inefficient equilibrium induced in Part 1. First, the randomly chosen rate of
return to the risky project increased to 8 in case of a low return, and 10 in case of a high
return. Second, in Part 2, CEOs took an active role and were given the opportunity to lead
their group to a more desirable equilibrium.

At the onset of each round in the second part, the CEO sent a message to all
employees in the firm. The CEO sent a message by typing into a box that was available on

the computer screen for 90 seconds. CEOs were free to write any messages they chose, but



were required to write at least 15 characters and were instructed to avoid personal
information and offensive language. The CEO and the employees advanced to the next stage
only after the CEO had sent a message.! Employees then read the message from the CEO
and decided how to allocate their time between the two projects.

The employees’ payoffs were calculated in the same way in Part 2 as in Part 1. The
randomly chosen rate of return was either high or low, each with a 50% probability, and
was communicated at the end of each period. The corresponding payoffs for each possible

return rate are shown in Table 2.

Table 2 Employee payoffs in part 2

Hours spent | Minimum hours spent by others Minimum hours spent by others
on the risky on the risky project on the risky project

project 0 10 20 30 40 0 10 20 30 40

0 200 200 200 200 200 200 200 200 200 200

10 150 230 230 | 230 | 230 150 | 250 | 250 | 250 | 250

20 100 180 260 | 260 260 100 200 | 300 | 300 | 300

30 50 130 210 | 290 290 50 150 | 250 | 350 | 350

40 0 80 160 240 320 0 100 200 300 400
Rate of return = 8 Rate of return = 10

For the CEO, the payoff in the second part consisted of both a fixed and a variable
component. The fixed payment amounted to 150 ECU per period. The variable payment
was calculated as the product of the minimum amount of hours spent on the risky project
and the rate of return to the risky project. More precisely, the payoff for the CEO was
determined by the formula:

Teeo,g = 150 + r * min {hrisky,g}

Therefore, the incentives of the CEO and the employees in a firm were perfectly
aligned, as both benefitted from higher minimum investment in the group. However, in Part
2 the CEO typically earned more than the employees in groups that successfully coordinated
on an equilibrium with high investment in the risky project. For instance, full investment in
the risky project yielded an expected payoff of 510 for the CEO and 360 for employees.

Such an asymmetry is intended to reflect patterns in real-world compensation.

L 1f the CEO had not finished typing the message after 90 seconds, he was reminded that the time was up.




Experimental Conditions

The experiment comprised 4 treatments in a 2x2 design, varying the gender of the
CEOQ, and whether or not the gender of the CEO was known to the employees. Each session
consisted of 24 subjects, who were divided into four groups consisting of a CEO and five
employees. At the onset of a session, four participants were randomly selected to take
leadership roles. The randomization was stratified such that each session included two
groups with a female leader, and two groups with a male leader. To maintain approximate
gender balance in each session, we recruited equal numbers of male and female participants.

The different treatments were implemented in Part 2, and each of the 4 groups in a
session was randomized to a different treatment.

At the beginning of Part 2, subjects were informed that the employees in a firm might
be able to see the CEOs photograph, that this occurred either for all employees or for none
of them in a firm, and that the CEO would not know whether his or her photograph was
shown to employees.? The computer then randomly selected one group with a male CEO
and one group with a female CEO to have the leader’s photograph visible to employees
during all rounds in Part 2 alongside the leader’s message. The employees in all groups
remained anonymous to each other and to the CEO. Photographs of each participant were
taken at the beginning of the experiment. Participants were made aware of the use of
photographs in the invitation e-mail, and were reminded at the beginning of the study, before
they decided whether to participate and acknowledge informed consent.

Part 3: Survey

At the end of the 16 rounds of the turnaround game, participants completed a set of
questions intended to measure their attitudes toward gender and leadership. They also
completed a questionnaire identifying individual characteristics.

As a first measure, we elicited participants’ beliefs about the effectiveness of female
and male leaders in our experimental setting. With this, we aimed to directly measure biases
regarding the expected performance of men and women as leaders in the context of our
experiment. Specifically, we presented all participants with the portraits of the previous
session’s four CEOs. The portraits were presented to each participant in a random order.
Participants were then asked in an incentivized way to estimate the effectiveness of the each

fo the four CEOs. Specifically, we asked participants to estimate the average number of

2 We kept CEOs uninformed in order to prevent them from changing their messages in response to awareness
that their pictures were visible to employees.



hours that employees in the CEO’s firm invested in the risky project in Part 2. Participants
were asked to provide estimates for both a scenario in which the CEOs picture was shown
to employees, and the scenario in which it was not.

We then showed employees in the two groups with unknown CEOs the portraits of
both the male CEO and female CEO who had not had their portraits revealed. Thus, one of
the CEOs shown had actually been the CEO of these participants during Part 2. We asked
each of these participants to guess which of the two leaders presented in the pictures had
been their CEO. While this task was not incentivized, it provides us with information on
whether participants could guess from the messages they had received in Part 2 whether
their CEO was male or female. Participants in the condition where the leader identity was
revealed were asked, instead, whether they were previously familiar with their CEO.

Participants then completed a questionnaire. The questionnaire included measures
of socioeconomic status, labor market experience, political orientation and risk attitudes. In
addition, participants answered the 15 questions included in the Gender and Authority
Measure (GAM) (Rudman and Kilianski2000).

Finally, before they were paid, subjects took part in an Implicit Association Test
(IAT) (Greenwald, McGee and Schwartz, 1998; Nosek, Greenwald and Banaji, 2003).

Experiment procedures

The experiment was conducted in English at the Laboratory for Experimental and
Behavioral Economics at the University of Zurich. In total, 600 participants from the
University of Zurich and the Swiss Federal Institute of Technology in Zurich participated
in the experiment. Table 1 lists the number of participants in the different conditions. We
oversampled groups in which the gender of the leader was visible to followers. All
instructions can be found in Section 2 of this Online Appendix. The instructions were
distributed before the relevant part. In addition to examples illustrating the payoffs for
different choices by the employees in a firm, participants received printed tables with the
relevant payoffs for all possible outcomes. Before Parts 1 and 2 participants also answered
comprehension questions, and the study only advanced after all participants had answered
the questions correctly. Payments were displayed in experimental currency units (ECUS),
which were converted to CHF at a rate of 150 ECU per CHF. All periods were paid out and
average earnings were 44.76 CHF (including a 15 CHF show-up fee).

Table 3. Session Overview and Number of Observations (Experiment 1)

Treatment Groups Leaders Followers (men, women)




Female Leader Gender Visible 30 30 150 (79,71)
Male Leader Gender Visible 30 30 150 (75,75)
Female Leader Gender Blind 20 20 100 (56, 44)
Male Leader Gender Blind 20 20 100 (44, 56)
Total 100 100 500

Additional data collection after completion of experimental data collection

After the main data was collected, we hired research assistants to code the messages
sent by the leaders, and to rate characteristics of the leaders’ pictures. We hired 10 native
English speakers from the same subject pool as our study participants to categorize the
content of the messages the leaders sent according to pre-determined categories that we
defined. We coded messages into several categories, similar to those employed by Brandts
and Cooper (2007) and Brandts et al. (2015). We had ten individuals from the same subject
pool as our study classify the messages sent by leaders into as many of 13 categories that
they thought applied (see Table 8 for a list of the categories and summary statistics). For
instance, they indicated whether a leader suggested to invest 30 hours in the risky project
(“suggested effort level 30”) or whether the leader appealed to risk-seeking (“appeals to
risk-seeking”) in her request for higher investment in the risky project.

1.2. Measurement of Gender Bias in Experiments 1 and 2

With the Gender and Authority Measure (GAM) (Rudman and Kilianski, 2000)
respondents indicate their explicit preference for male versus female authorities. It
comprises 15 statements like, “I would feel more comfortable if the pilot of an airplane |
was traveling on were male” or “I would rather work for a man than a woman”. In our
implementation respondents rated their agreement with each statement on a scale from 1-
“strongly agree” to 5-“strongly disagree”, such that scores below 3 indicate a preference for
male over female authorities, with higher scores indicating a stronger preference.

The Implicit Association Test (IAT) (Greenwald, McGee and Schwartz, 1998;
Nosek, Greenwald and Banaji, 2003) measures the strength of participants’ implicit
association between leadership and gender. Participants were asked to sort stimuli that
appeared sequentially on their computer screen with keys on their keyboard as quickly as
possible into one of four categories. Stimuli represented the categories “male/female” and
“leader/follower.” We used words as stimuli, for example, “Leader, Chief, Director,



Manager, Head” and “Follower, Assistant, Supporter, Helper, Aide.” Association strengths
are measured by comparing the speed of categorizing stimuli of the four categories in two
different sorting conditions (Nosek, Greenwald and Banaji, 2003). For example, if the
concepts “Leadership” and “Men” are more strongly associated than the concepts
“Leadership” and “Female,” participants should categorize stimuli faster in a condition in
which stimuli representing “Leadership” and “Men” share the same response key on their
keyboard compared to conditions in which “Leadership” and “Women” share the same
response key. We slightly adapted the standard leadership and gender IAT protocol (see e.g.
Northouse 2012) to fit our subject pool better. Specifically, we replaced the English female
and male names (e.g. Karen and Richard) with names that are very common in the 1990
birth cohort in German speaking countries (e.g. Julia and Tobias). We used the software
Inquisit 5 (2016) to score the differences in response time and to administer the IAT.
There is an ongoing debate about the test-retest reliability of the IAT that researchers
interested in using this measure should be aware of. This is not crucial for the internal
validity of our study since we interpret the elicitation as a proxy for Employees’ tendency
to associate leadership more with masculinity or femininity at the time that they were

making their investment decisions.

1.3. Leaders’ Messages in Experiment 1

In this section, we provide more data on the type of messages that male and female
leaders send. While any differences in leadership style do not appear to bring about
substantial differences in group performance, it is instructive to examine whether women
and men differ in how they try to exert influence over the followers in the group. Moreover,
in additional robustness checks we can test whether the same type of directive is treated
differently when it comes from a woman.

We observed some differences in the kinds of messages sent by male and female
leaders. In period 7—that is, the first time leaders sent messages—requests of 40 are made
by 72 percent of male leaders and 52 percent of female leaders (test of differences in
proportions with two-sided alternative, p=0.0394). This is in line with results presented in
Reuben and Timko (2017) who find that around 70 percent of men made initial requests of
40 hours compared to around 50 percent of female leaders. In our sample, men also more
often gave an explanation for their investment requests (test of differences in proportions

with two-sided alternative, p=0.0062). Female leaders made significantly more non-specific



requests for positive investment in the risky project in this first period of Part 7 compared
to male leaders (test of differences in proportions with two-sided alternative, p=0.029).

We next investigate whether the gender of the leader matters for the effectiveness of
a message when the leader attempts to turn around the group in period 7. That is, we test
whether followers treat comparable advice of leaders differently when it is given by a
woman or a man. To do so, we performed additional regression analysis with data from
groups in which the gender of the leader was known. We estimated the following generic

model for each of the most common message categories in the first period of Part 2:

hoursi,g = ﬂO + Bllfemale leader + ﬂZIcategory + :83Ifemale leader * Icategroy
+ Byperformance part 1,

The dependent variable is hours invested in the risky project by follower i in group g.
Itemate teadger @NA  Icqregory indicate whether the leader was a woman and whether the
message sent by a leader in the first period 7 was coded to be in that category. The variable
Itemate teader * Lcategroy 1S @N interaction term. The coefficient S5 indicates whether advice
from women has a different effect than comparable advice by men. The results for the six
most common messaged in Period 7 are presented in Table D1 of this Online Appendix.

We once more find that advice by female leaders is equally effective as the advice of
male leaders, in this case when we condition on the types of messages used. For instance,
while a suggestion of 40 has a strong positive effect on investment in the risky project, this
effect is only slightly weaker for women and this difference is not statistically significant.
Thus, in general, we do not find that the most effective form of advice is treated
systematically differently by followers when it is provided by a female leader than when it
comes from a man. Interestingly, the only case in which there seems to be a difference is
for messages that are written in an assertive tone, which increases the average performance
in groups by about 8 hours when men send such messages, but has virtually no effect when
the message is sent by a woman.?

Finally, as with Period 7, women sent slightly different messages than men across the
entirety of Part 2. For example, women much more frequently gave negative feedback about
previous outcomes than men (frequency women leaders 30%, frequency male leaders 8%).

51 percent of all messages written by male leaders specifically asked their group to invest

3 6 out of the 24 female led groups had a leader that communicated in an assertive tone in the fist period, for
groups led by men this number is 7. We do not see this relationship in groups in which the gender of the leader
was not known, which suggests an interaction between gender visibility and assertive tone in messages.



40 hours in the risky project, while this number is 44 percent for female leaders and the
difference in proportions is statistically significant (test of difference in proportions with
two-sided alternative, p= 0.0367). Also, men significantly more often provided an
explanation for the effort level they suggested (test of difference in proportions with two-
sided alternative, p= 0.0261). The differences in leadership style were largest initially as
Figure D1 of this Online Appendix reveals convergence over time. But, as we have shown
in the main paper, these differences do not produce systematically different group outcomes

under female leadership compared to male leadership.



Table D1. OLS Regressions Testing for Differential Responses to Message Content
by Leader Gender

OLS Regressions Predicting
Hours invested in Risky Project in Period 7
(Groups with Known Leader)

2.000 -0.349 -1.033 -2.000 0.983 -1.826
(3.389) (2.500) (2.604) (6.567) (2.714) (2.267)
14.82***
(2.961)
fem leader X -2.996
suggest 40 (3.480)
suggest ambiguous -0.959
positive (3.831)

fem leader X -2.684
suggest ambiguous
positive (4.632)

female leader

suggest 40

-1.696
(3.834)

fem leader X 0.173
appeal trust (5.341)

appeal trust

2.939
(6.567)

fem leader X 2.433
explanation (7.012)

explanation

8.077%**
(2.186)

fem leader X -1.246™*
assertive tone (3.537)

assertive tone

-11.67
(13.01)
fem leader X 12.91
supplicating tone (13.67)
0.338*** 0.305* 0.271*  0.327** 0.223 0.258

(0.118) (0.160) (0.144) (0.140) (0.152) (0.158)
23.45***  32.96***  33.39*** 30.40*** 31.03*** 33.67***
(2.896) (1.920) (2.067) (6.354) (2.118) (1.534)
N of followers 300 300 300 300 300 300

supplicating tone

Performance part 1

Constant

Notes. Robust standard errors in parentheses (clustered at the group level). *Significant at the 10% level,** at the
5% level, *** at the 1% level.
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Notes. Figures display frequency of message categories by gender of the leader over the course of Part 2. The five most
frequent message categories overall are displayed.



1.4. Leaders’ Messages and Pictures in Experiment 2

Table D2. Message Categories and Corresponding Frequencies (Experiment 2)

Overall Frequency or  p-value

Category Description Mean diff.
Men Women

binary

Risk Mention of risk 0.188 0.167 0.789 0.193

Coordination Mention of coordination  0.208 0.125 0.273 0.773

CEO quality Mention of CEO or CEO 0.146 0.208 0.423 0.507
quality

Mention Investor  Mention of investors 0.604 0.646 0.673 0.480

Mentions Product Mention of 0.521 0.646 0.214 0.613
product/product details

Creative Employs creativity or 0.354 0.354 1.000 0.210
imagination

Sustain. or social  Mention of 0.208 0.396 0.045 0.675

resp. sustainability/Soc.
responsibility

Profit Mention of profit 0.625 0.542 0.408 0.527

Competing firm Mentions the competing  0.333 0.104 <0.01 0.6234
firm

Humor Uses humor 0.167 0.167 0.563 0.476
ordinall 0-6

Assertive Adopts forceful/ 4.621 4.204 0.140 0.449
assertive tone

Personal Adopts personal/ 3.733 4,171 0.047 0.194
friendly tone

Grammar Uses correct grammar 5.400 5.121 0.233 0.370

Good leadership ~ Message reflects 3.558 3.808 0.326 0.311
qualities of a good
leader

Charismatic Message is charismatic ~ 3.875 3.954 0.723 0.220
continuous 0-1

Length Fraction of longest 0.601 0.687 0.159 n.a.

message in sample
Continuous (0-1)

Notes: To aggregate 5 independent ratings for each leader in our sample, we took the median rating (for binary
measures) and the average rating (for categorical variables). P-values of the gender gap are obtained from two-
sided tests of proportions or t-tests. The last column shows Krippendorff’s alpha, a measure of intercoder
agreement that is suitable for binary and ordinal data. A k of 1 means perfect agreement and a value of 0
implies no more agreement than what would be expected by chance. Typically, values between 0.41 - 0.60 are
interpreted to indicate moderate agreement, values between 0.61 — 0.80 to indicate substantial agreement and
values above 0.81 to indicate almost perfect agreement.



Table D3. Portrait Categories and Corresponding Frequencies (Experiment 2)

Overall Frequency p-value

Category Description or Mean diff.

Men Women

Choose leader Would you choose the person ~ 0.188 0.229 0.479 0.063
in the picture as a leader?
(0=No, 1=yes)

Rating of the extent to which the person in the picture looks...

Charismatic categorical (0-6) 2.642 2.904 0.114 0.123
Dominant categorical (0-8) 3.304 3.275 0.887 0.070
Masculine categorical (0-8) 6.725 0.854 <0.01 0.727
Feminine categorical (0-8) 0.892 6.850 <0.01 0.739
Assertive categorical (0-8) 4.321 4.267 0.716 -0.042
Cautious categorical (0-8) 4.429 4.842 0.041 0.059
Caring categorical (0-8) 3.896 4.450 <0.01 0.056
Trustworthy categorical (0-8) 3.867 4.350 0.013 0.106
Persuasive categorical (0-8) 3.988 3.833 0.388 0.024
Nice categorical (0-8) 4.342 4.962 <0.01 0.287
Intelligent categorical (0-8) 4.892 4.917 0.900 0.110
Likeable categorical (0-8) 4.375 4.729 0.105 0.253
Competent categorical (0-8) 4.450 4.671 0.258 0.060
Attractive categorical (0-8) 3.587 4.317 0.010 0.384

Notes: To aggregate 5 independent ratings for each leader in our sample, we took the median rating (for binary
measures) and the average rating (for categorical variables). P-values of the gender gap are obtained from two-
sided tests of proportions or t-tests. The last column shows Krippendorff’s alpha, a measure of intercoder
agreement that is suitable for binary and ordinal data. A x of 1 means perfect agreement and a value of 0
implies no more agreement than what would be expected by chance. Typically, values between 0.41 - 0.60 are
interpreted to indicate moderate agreement, values between 0.61 — 0.80 to indicate substantial agreement and
values above 0.81 to indicate almost perfect agreement.

1.5. Data Selection for Appendix Figure A2

In this section, we describe how we selected the data from the two related studies
Grossman et al. 2019 and Reuben and Timko 2018 for Figure 1. We thank Ernesto Reuben
and Philipp Grossman for sharing their original data set with us.

In Reuben and Timko 2018, the strategy space in the weak-link game (WLG) ranges
from 0 to 40 hours in increments of 10. Up to period 8, groups played the WLG without a
leader. After period 8, a group leader was chosen endogenously: group members had to
volunteer to become a leader and were, then, depending on the treatment arm, either 1)
randomly selected from the set of volunteers or 2) elected by everyone in the group. Leaders

were selected for 3 periods after which a new leader was appointed. For Figure 1 of the main



text, we use data from the authors’” random selection treatment. This comes closest to our
stratified random selection among all women and all men who participated in a session. In
addition, we consider data from the first time a leader was introduced, that is, in period 9 of
the super game. This ensures a high degree of comparability across the three studies since,
across all studies, we are comparing performance of male and female leaders when groups
are exposed to leadership for the first time. The unit of observation is the leader.

In Grossman et al. 2019 the strategy space in the WLG ranges from 0 to 3 USD in
increments of 1. Up to period 10, groups played the WLG without a leader. After period 10,
a leader gave a semi-scripted speech to all groups in a session. Then, groups were reformed
and played 10 more rounds of the WLG. Grossman et al. also followed a stratified random
selection of leaders where stratification was at the session level, that is, some sessions were
“female leader” sessions and others were not. Again, for the treatment comparison depicted
in Figure 1, we use data from period 11 of this experiment, in which the WLG was played

right after the leader had given the speech. The unit of observation is the leader.



2. Instructions

This Online Appendix reproduces the handout instructions as they were distributed to

participants.
2.1. Experiment 1 Instructions

Initially, the participants received only the instructions for Part 1. After this part of the study
was completed, they also received the instructions for Part 2. An experimenter read the

instructions out loud at the beginning of each part.

2.2. Experiment 2 Instructions for CEOs
2.3. Experiment 2 Instructions for Investors

2.4. Instructions for Expert Prediction Task



2.1. Experiment 1 Instructions

INTRODUCTION FOR THE STUDY

This is an experiment in decision-making. The experiment has 2 parts. Part 1 comprises 6
rounds of a game, and Part 2 comprises 10 rounds. You find the instructions for Part 1 on your desk
in front of you. | will read these instructions out loud in order for all participants to have the same

information. You may read along as | read the instructions aloud.

After Part 1 is completed you will receive instructions that describe Part 2. Note that what

happens in Part 1 does not influence the procedures for Part 2.

In addition to a 15 CHF participation fee you will be paid any additional money you
accumulate during the experiment. All payoffs during the experiment are denominated in
Experimental Currency Units (ECU). At the end of the experiment, ECU will be converted to Swiss
Francs at a rate of 1 CHF per 150 ECU. The exact amount you receive, in addition to the
participation fee, will be determined during the experiment, and will depend on your decisions and

on the decisions of others. You will be paid in private, in cash, at the end of the experiment.

If you have any questions during the experiment, please raise your hand and wait for an
experimenter to come to you. Please do not talk, exclaim, or try to communicate with other
participants during the experiment. Participants intentionally violating the rules may be asked to
leave the experiment without payment.



INSTRUCTIONS FOR PART 1

At the beginning of today’s study all participants are randomly assigned to a firm that you can
think of as, for example, a small start-up. Each firm has 1 CEO and a staff of 5 employees. The 6
participants will remain together in the same firm for all 16 rounds of the experiment. At the
onset of the study, the computer randomly allocated participants to firms, and to either the role
of CEO or an employee. Your role will be displayed in the upper right corner of your screen. All
participants remain in the same role throughout the 16 rounds of the experiment.

Below, we describe Part 1 of the experiment, and explain the task of the employees and the CEO
in detail.

The Task
e Employees

In each of the 16 rounds of the experiment, the 5 employees decide how to allocate their work
time. Each round can be thought of as a workweek and employees spend 40 hours per week at
their firm. Each employee has to choose how to allocate the 40 hours between two projects, a
safe project and a risky project.

Employees can choose to spend 0, 10, 20, 30, or 40 hours on the risky project. The remaining
hours will be spent on the safe project. For example, if an employee spends 30 hours on the risky
project, the remaining 10 hours will be spent on the safe project. If, instead, an employee spends

10 hours on the risky project, the remaining 30 hours will be spent on the safe project.

The employees of a firm will remain anonymous throughout the study. In other words, the
actions employees take in this experiment will remain confidential.

e CEOs

In Part 1 the CEO of the firm observes the employees’ actions, but makes no active decision.



Payoffs

In each round of the game, employees and CEOs earn a payoff. Your total payoff from today’s
experiment consists of the sum of what you have earned over all 16 rounds of parts 1 and 2. We
will now describe, in detail, how these payoffs are determined for the 5 employees and for the CEO

in each firm.

e Employee Payoff per Round

As an employee, you can influence your payoff, and the payoff of the other employees in

your firm, through how you decide to allocate your time between the safe and the risky project.

The safe and the risky project have different payoffs.

Payoff from the safe project: You receive 200 ECU for allocating all of your time to the safe

project. For each hour that you allocate to the risky project instead of the safe project, you give up
5 ECU. For example, if you decide to spend 20 hours on the risky project you give up 100 ECU. The
payoff from the safe project is paid out to the employee independently of what anyone else in the

firm does in that round.

Payoff from the risky project: All employees in the firm receive the same payoff from the

risky project. This payoff depends on two things. Specifically, it depends on the minimum number
of hours allocated to the risky project by any employee in the firm, and on the rate of return to the

risky project.

1. The employee payoff from the risky project depends on the minimum number of hours
allocated to the risky project by any employee in the firm. The minimum is the smallest
number of hours chosen for the risky project. For example, suppose the 5 employees
choose to allocate 20, 10, 40, 10 and 40 hours to the risky project. Then, 10 hours is the
minimum number of hours allocated to the risky project within the firm.

2. The employee payoff from the risky project also depends on the rate of return to the
risky project. This rate of return applies equally to all employees of a firm.

The rate of return can vary from round to round because of factors beyond the firms’
control, like market competition. It can be either low or high. The low rate of return is 5
and the high 6. At the end of each round, the computer will randomly select a rate of
return for each firm. The two possible rates of return are equally likely to be selected.
Thus, in each round the probability is 1/2 that a specific rate of return is randomly
selected.



Rate of Return to the risky project
Low 5
High 6

The payoff that each employee receives in a round from the risky project is the rate
of return multiplied by the minimum number of hours an employee in the firm spends on

the risky project.

The employee payoffs can also be represented by the following formula:

Employee’s payoff = 200 — Hours employee spends on risky project * 5
+ Minimum hours spent on risky project * Rate of return

If you do not find this formula useful, don’t worry about it. It is given to you as an additional way
to understand the payoffs. You will see tables that describe the possible payoffs any time you
have to make a choice.

The following examples illustrate how payoffs are determined in this game.
e Example1l

Suppose that in a round, Employee A chooses to spend 10 hours on the risky project.
Suppose the other 4 employees in the firm each spend 10, 20, 30, and 40 hours on the
risky project. This means that the minimum number of hours allocated to the risky
project within the firm is 10 hours.

Employee A’s payoff then equals: 200 — (10 hours * 5) + (10 hours * the rate of return).
Suppose that at the end of the round the computer randomly selects 6 as the rate of
return. Employee A’s payoff is then 200 — 10*5 + 10*6 = 210.

e Example 2

Suppose, instead, that Employee A decides to spend 30 hours on the risky project. Again,
suppose the other 4 employees spend 10, 20, 30 and 40 hours on the risky project and
that the computer randomly selects 6 as the rate of return. This means that the minimum
number of hours allocated to the risky project within the firm is again 10 hours.

Employee A’s payoff then equals: 200 — (30 hours * 5) + (10 hours * the rate of return).
Since the computer randomly selects 6 as the rate of return, Employee A’s payoff is then
200 - 30*5 + 10*6 = 110.



You have the printout of the payoff table for both possible rates of return—5 or 6—on a
separate sheet. The payoff tables include all the information employees will need in order to
make their decisions. We will illustrate how to read these tables with examples 1 and 2 from the
previous page.

Take Employee A’s perspective in example 1, who chooses to spend 10 hours on the risky project.
Recall that, in the example, the computer randomly selected the rate of return of 6, so look at the
bottom table. To find out how much you would earn, you would first find the row in the table
that corresponds to your time allocation. In this example, this is the second row from the top
with the entries “10” in the column “my hours spent on the risky project” and “30” in the column
“my hours spent on the safe project.” Columns 1-5 indicate how your earnings would change
with the actions that the other employees take. In example 1, 10 is the minimum number of
hours that other employees allocate to the risky project. This corresponds to the second column.
The corresponding entry in the table is 210, the payoff that we also calculated on the previous

page.

Suppose, instead, that the computer randomly selected the rate of return of 5. In that case, you
would look at the top table. The second row and second column in this case give a payoff of 200,
which is also the payoff from the formula: 200 — (10 hours * 5) + (10 hours * the rate of return) =
200 - 50 + 50 = 200.

Next, take Employee A’s perspective in example 2, who chooses to spend 30 hours on the risky
project. Returning to the case where the computer randomly selected the rate of return of 6,
look again at the bottom table. To find out how much you would earn, you would again find the
row in the table that corresponds to your time allocation. In this example, this is the fourth row
from the top with the entries “30” in the column “my hours spent on the risky project” and “10”
in the column “my hours spend on the safe project.” The action of the other employees does not
change and the second column is still the correct column at which to look. The corresponding
entry in the table is 110, the payoff that we also calculated on the previous page.

Finally, suppose again that the computer instead randomly selected the rate of return of 5, which
means you should look at the top table. The third row and second column in this case give a
payoff of 100, which is also the payoff from the formula: 200 — (30 hours * 5) + (10 hours * the
rate of return) = 200 — 150 + 50 = 100.

Employees can refer to these payoff tables at any point at which they make a decision. They will
be visible on the decision screen for employees, which is shown on the next page. Employees
choose the number of hours they work on the risky project by entering the corresponding
number, either 0, 10, 20, 30 or 40 in the box in the middle of the screen.



Decision screen for employees

Round 1 out of 2 | Your Role: Employee

Participant# 2

Below you see the tables that show your possible payoifs, depending on your decision, the decision of the other employees in your firm and the
rate of return to the risky project.

To choose a number of hours you want to spend on the risky project, type in a value in the corresponding box. When you have made your final
decision, click on the button labelled "Continue” to submit your answer for this round.

Currently, you do not know the choices of the other employees in your firm. But you will find out the minimum number of hours spent on the risky
project immediately after this round, once everyone submits their choices.

Number of hours | allocate to the risky project. |i|
Type in 0, 10, 20, 30 or 40:

Minimum Hours Spent by Other Employees on The Minimum Hours Spent by Other Employees on The
Risky Project Risky Project
My Hours My Hours My Hours My Hours
on The on The on The on The
Risky safe 0 ‘ 10 ‘ 20 ‘ 30 ‘ 40 Risky safe 0 ‘ 10 ‘ 20 ‘ 30 ‘ 40
Project Project Project Project
0 40 200 200 200 200 200 0 40 200 200 200 200 200
10 30 150 200 200 200 200 10 30 150 210 210 210 210
20 20 100 150 200 200 200 20 20 100 160 220 220 220
30 10 50 100 180 200 200 30 10 50 110 170 230 230
40 0 0 a0 100 150 200 40 0 0 B0 120 180 240
| rate of return=5 rate of return=6 |

The rate of return can be low (5) or high (8) and is determined randomly by the computer after you have made your decision.




e CEO Payoff per Round

Each round, the CEO of the firm will receive a payoff equal to the average payoff of all employees
in the firm.

Feedback at the end of each round
At the end of each round, each employee will receive a summary of what happened in that
round. This feedback includes

e the rate of return to the risky project,

e the number of hours that the particular participant spent on the risky project,

e the minimum number of hours spent on the risky project among the employees in the
firm,

e the participant’s own payoff for that round,
e the participant’s own accumulated payoffs through the current round,
e the CEO’s payoff for that round, and

e the CEO’s accumulated payoffs through the current round.
All employees will also see a summary of this information for the preceding rounds.

The CEO will also receive a summary of what happened in each round, including
e the rate of return to the risky project,
e the minimum number of hours spent on the risky project within the firm,
e the CEO’s payoff for that round, and

e the CEO’s accumulated payoffs through the current round.
The CEO will also see a summary of this information for the preceding rounds.
Before you make any choices, we would like you to answer some control questions. They test
whether you understand the procedures of the experiment. The computer will guide you through
the control questions.

If you have any questions please raise your hand and wait for an experimenter to come to you.

Once everyone has completed the control questions, Part 1 of the study will begin.



INSTRUCTIONS FOR PART 2

We will now proceed with the second part of the experiment (Rounds 7-16). Part 2 differs from
Part 1in two ways:

1. First, the CEO in each firm now has an active role. Consequently, the way the CEQ’s
payoffs are determined for each round is different than in Part 1.

2. Second, the rates of return to the risky project are higher. Otherwise, the way in which
employees’ payoffs are determined does not change.

Employees’ Task

The employees’ task does not change from Part 1 to Part 2. There are again 5 employees in each
firm. Each employee will again allocate 40 hours between a risky project and a safe project and
will receive a payoff from the risky project based on the minimum number of hours any
employee in the firm allocates to the risky project.

CEQ’s Task

In Part 2, the firm CEO will have an active role. In each round, the CEO will send a written
message to the 5 employees in the firm. All 5 employees in a firm will read the CEQ’s message
before deciding how to allocate their time between the risky project and the safe project. The
message will be sent through a message box on the screen that will be available for 90 seconds at
the onset of each round. During these 90 seconds the CEO will draft a message to the employees
in the firm. The CEO will be able to view the message before sending it. Once the CEO sends the
message, the CEO and the employees are advanced to the next stage of the game. At this stage,
employees will see the message of their CEO and decide how to allocate their time.

Except for the following restrictions, CEOs can type whatever they want in the message:

Restrictions on Messages

1. The message sent to employees in a round must contain at least 15 characters.

Please write in English.

3. Please do not send any personal information (for example, writing about your age or field
of study).

4. Please refrain from using obscene or offensive language.

g

In some firms, the CEQ’s portrait that was taken at the beginning of the experiment will be
presented to the employees together with the CEQ’s message. The computer randomly
determines whether or not the portrait is shown to the firm’s employees in Part 2. If it is shown,
it will appear in all 10 rounds of Part 2 and will be shown to all of the firm’s employees. The CEOs
will not know whether their portrait is attached to the message. However, all employees will
know whether or not they and other employees see the CEQ’s portrait. The CEOs will never see
the portraits of the employees in their firm, whether their portrait is shown to the employees or
not.

Payoffs



The total payoff that will be paid out at the end of today’s experiment is the payoff you

accumulated in rounds 1-6 plus the payoff you will accumulate in rounds 7-16.

Employees’ Payoffs per Round

The way in which payoffs are calculated for employees remains the same in Part 2 as in Part 1.
However, the rate of return to the risky project has increased. The rate of return now has two
new possible values: a low return of 8 and a high return of 10. Again, the computer will randomly
select one rate of return at the end of each round. The probability that a specific rate of return is
selected is 1/2.

Rate of Return to the risky project
Low 8
High 10

Again, you have a printout of the payoff table for both possible rates of return—8 or 10 — on a
separate sheet. The payoff tables include all the information employees will need in order to
make their decisions.

Let’s revisit the two examples from Part 1 to see how the new rates of return matter for
employees’ payoffs in each round of Part 2:

e Example1l

In this example Employee A spends 10 hours on the risky project and the other 4
employees each spend 10, 20, 30, and 40 hours on the risky project. This means that the
minimum number of hours allocated to the risky project within the firm is 10 hours.

Employee A’s payoff then equals: 200 — (10 hours * 5) + (10 hours * the rate of return).
Suppose that at the end of the round the computer randomly selects 10 as the rate of
return. Employee A’s payoff is then 200 — 10*5 + 10*10 = 250).

e Example 2

Suppose, instead, that Employee A decides to spend 30 hours on the risky project. Again,
suppose the other 4 employees spend 10, 20, 30 and 40 hours on the risky project and
that the computer again randomly selects 10 as the rate of return. This means that the
minimum number of hours allocated to the risky project within the firm is again 10 hours.

Employee A’s payoff then equals: 200 — (30 hours * 5) + (10 hours * the rate of return).
Since the computer randomly selects 10 as the rate of return, Employee A’s payoff is then
200 - 30*5 + 10*10 = 150.

CEOQ’s Payoff per Round

The CEO will have an active role in Part 2 of the experiment, which is also reflected in the CEQ’s
payoffs. In rounds 7-16, the CEQ’s payoff for each round will depend partly on the actions of the
employees. Specifically, the CEQ’s payoff has a fixed and a variable component. The CEQ’s payoff
primarily depends on the variable component.



e Fixed component

In each round the CEO receives a fixed payment of 150 ECU. The CEO receives this for
typing a message in that round.

e Variable component

The variable component depends on 1) the minimum number of hours that the
employees in the firm allocate to the risky project and 2) the rate of return to the risky
project.

Recall that the rate of return is equally likely to be either 8 or 10, and is determined randomly by
the computer.

The CEQ’s payoffs can be represented by the following formula:
CEO’s payoff = 150 + Rate of return * Minimum hours spent on risky project

If you do not find this formula useful, don’t worry about it. It is given to you as an additional way
to understand the payoffs. You will see tables that describe the possible payoffs any time you
have to make a choice.

You have the CEO payoff table on a separate sheet. This table shows the CEQ’s payoffs for every
possible value of the minimum number of hours spent on the risky project and for both rates of
return, 8 and 10.

Let’s look again at some examples to see how the CEQ’s payoffs are determined in Part 2.
e Example1l

Suppose that in a round, the 5 employees spend 10, 20, 30, 30 and 40 hours on the risky
project, so that 10 hours are the minimum number of hours allocated to the risky project.
The CEQ’s payoff then equals: 150 + (10 hours * the rate of return). Suppose that at the
end of the round the computer randomly selects 10 as the rate of return. The CEQ’s
payoff is then 150 + 10*10 = 250.

e Example 2

Suppose, instead, that in a round, the 5 employees spend 30, 30, 40, 40 and 40 hours on
the risky project, so that 30 hours are the minimum number of hours allocated to the
risky project. The CEQ’s payoff now equals: 150 + (30 hours * the rate of return). Again,
suppose that at the end of the round the computer randomly selects 10 as the rate of
return. The CEQ’s payoff is then 150 + 30*¥10 = 450.

Feedback at the end of each round

At the end of every round in Part 2, the employees and the CEO will receive the same detailed
feedback as in Part 1 about what happened in the latest round and preceding rounds.



Before we begin Part 2 of the experiment, everyone will be asked some additional control
guestions. This is to ensure that all of you understand the role that CEOs have in Part 2 and their
payoffs. Once everyone answers all the questions correctly, round 7 of the game will start
immediately with the screen on which CEOs can enter the message to their employees.

Appendix D — Instructions Experiment 2
The following pages reproduce the instructions as they were given to the study

participants who participated as CEOs or as investors.



2.2. Experiment 2 Instructions for CEOs

INSTRUCTIONS

This booklet contains the instructions for today’s study. Please start by reading the
complete instructions in order to understand the study. Once you have read the
instructions, you will first answer a few questions on the screen to make sure that you
understood the instructions, before the study starts.

Portraits

During the session, we will call each of you individually, one at a time, to have your
portrait taken. When it is your turn, the experimenter will call your participant number
that is written on the number card that you have received. When your number is called,
please exit this room and go to the directed area, where a photographer will take your
portrait. When your portrait was taken, please return to this room immediately and
inform the experimenter that you are back so that the experimenter can call the next
person to step outside this room in order to have the portrait taken.

To save time, please be prepared to go outside directly once your participant number is
called. Please remove any hats and coats and leave them in this room. After your portrait
is taken, you will return to this room to complete the study.

Introduction to the study

This is a study on decision-making. You will be paid a 15 CHF participation fee, in cash, at
the conclusion of today’s session.

You may also accumulate additional money based on your actions and the actions of other
participants in the study. During the study, as explained in more detail below, you will
interact with participants who take part in different sessions that will occur in the coming
weeks. Your final payoff will not be known until later, after all participants have taken part
in the experiment. Your payment for this part of the study will be mailed to you at the end
of the experiment, after the last session. For this purpose, you will receive an envelope at
the end of today’s session that you should complete with the address at which you would
like to receive your payment.

If you have any questions during the study, please raise your hand and wait for an
experimenter to come to you. Please do not talk, exclaim, or try to communicate with
other participants during the study. Participants intentionally violating the rules may be
asked to leave the study without payment.



Overview of the study

In this study, participants are assigned either to the role of a CEO, or to the role of an
investor. All participants in this session have been assigned the role of a CEOQ, and you will
keep this role throughout the study. Participants in the role of investors will participate in
later sessions, to be conducted in the coming weeks.

You can think of your role as being the CEO of a small start-up firm. As the CEO, your task
is to attract as many investors as possible to your company. By attracting investors to your
firm, rather than these investors investing in competing firms, you can earn more money.
Investors care about your ability to attract other investors and to select products that can
be successfully developed and marketed.

Your main tasks today will be to write a message to attract investors, and to select products
that your firm will develop. We will describe below in detail how you attract investors and
select products. Investors will want to invest in your firm if they believe that you will also
attract other investors and that you will make good product choices.

Investors choosing firms

Today’s session consists only of CEOs. Investors will take part in future sessions.

Specifically, in future sessions, investors will play several rounds of a game, in which they
have to choose between competing firms. Your main task in this study is to attract
investors so that they choose your firm.

In each round, investors face a simple choice: choose to invest in either your firm or a
competing firm. The investors earn money if they both choose to invest in the same firm;
otherwise they earn nothing. The game between the two investors can thus be described
by the following table:

Investor B selects . . .

Your firm Competing firm
Both investors earn Both investors earn
Your firm money; nothing;
Investor A you earn money you earn nothing
selects . ... . Both investors earn Both investors earn
Competing .
firm nothing; money;
you earn nothing you earn nothing

In each round of the study, the two investors each choose one of the two firms
independently and simultaneously. This means that when an investor decides in which firm
to invest, this investor does not observe the choice that the other investor is making at the
same time. Investors have up to 90 seconds to decide in each round.



You earn money only when both investors select your firm, otherwise you earn nothing. If
both investors select the competing firm, then the CEO of the competing firm earns
money. Later, we will describe the exact payoff you receive in case two investors select
your firm in a round.

Investors earn money if they both select the same firm, and they earn zero otherwise. The
exact amount they earn when they both pick the same firm will depend on whether the
products selected by that firm’s CEO are successful. Below, we will describe in detail how
these payoffs are determined.

In each round, new groups of two investors and two CEOs will be formed at random. You
will only be paired with the same CEO of a competing firm, or with the same investors,
once. After each round, a new group of two CEOs and two investors will be formed so that
you will never interact with any of the same other participants twice. No investor will be
informed about any outcomes, or the choices of any other investors, until the end of their
session. Note that this means that each of the rounds is independent, and what happens
in one round does not influence what happens in any other round.

You will not find out about any choices that other CEOs make today, nor will any other
CEOs find out about your choices.

Messages from CEOs

In order to convince investors to select your firm, you and the CEO of the competing firm
will each write a message that investors can see while they are making their choices. Thus,
your main task in today’s study will be to write a message that you believe will convince
the two investors to both select your firm.

In the later sessions, when investors are making choices, the two investors who are paired
with you in a round will see your message, and the message from the CEO of the competing
firm. The two messages will be displayed as in the following example:



Figure 1 Example of Message Display in Investors' Decision Screen

Remaining time [sec]: &

Round 1 out of 24 | Your Role: Investor

This CEQ's message: This CEQ's message:
Message 1 Message 2

Investors will select one of the two firms by clicking next to the message from the
corresponding CEO. The order in which the CEOs messages appear will be random for each
investor, meaning that the message one investor sees on the left side of the screen may
appear either at the left or the right side of the other investor’s screen. That is, investors
do not know whether the other investor also sees the two messages in the same order, or
in the opposite order.

In some rounds, investors will also see the portraits of the two CEOs along with the CEOs’
messages. Investors will either see the portraits of both CEOs or of none. The computer
randomly determines whether or not the portraits are shown to the investors in a round.
However, if the portraits are shown, they are always presented together, and always to
both investors. The CEOs’ messages will be the same, regardless of whether or not the
portraits are shown. Neither you nor any other CEOs will see the portraits of the other
CEOs.

Your tasks as the CEO today

During today’s session you have two tasks as a CEO: writing a message and selecting
products.

Writing a message




All CEOs will write a message to the investors. As explained above, in each round, the
investors will read the messages from two CEOs before deciding in which of the two firms
to invest. The message is therefore a possibility for you to motivate why the two investors
in a round should both choose your firm.

In the remainder of today’s session, you will draft a message to the investors through a
text box that you will see on your screen once the study starts. In total, you have up to 40
minutes to finalize your message. Your message should convey to investors why they
should pick your firm. You will be able to review the message before submitting it.

Except for the following restrictions, CEOs can type whatever they want in the message:

5. The message sent to the investors must contain between 60 characters (around
10 words) and 700 characters (around 100 words).

6. Do not use line breaks in your message since they will not be displayed to
investors.

7. Try to avoid using special characters (e.g., “d”, “&”, “@"”) since your message may
not display properly.

8. Please write in English.

9. Please do not send any personal identifying information (for example, writing
your name or age).

10. Please refrain from using obscene or offensive language.

Selecting products

At the end of today’s session, after writing your message, you will select 3 out of 6
possible products that your firm will develop and sell. To select products you will see the
names of 6 different possible products on your screen. You will select products by
clicking on their names. Note that you will be asked to select exactly three products, not
more or less.

Before the participation of the investors, the computer will randomly draw 1 of the 6
products to be the successful product for this study. Each of the 6 products thus has an
equal chance of being successful. Investors earn more money by picking the same firm, but
they earn even more money by jointly picking a firm whose CEO selected a successful
product.

Note that, at the time they make their investment choices, investors will not know the
specific product choices by either of the CEOs.

Payoffs for investors
Investors will receive a participation fee of CHF 15 for participating in the experiment. Even

though investors will play many rounds of the game, each investor will only be paid
additional earnings based on the outcome in one randomly chosen round of the game.



Specifically, investors’ payoffs in the selected round will be determined as follows:

e Investors receive 0 CHF (in addition to the CHF 15 participation fee) if they do not
both pick the same firm in the selected round.

e Investors receive CHF 15 (in addition to the CHF 15 participation fee) if they pick
the same firm and that firm’s CEO does not select the successful product.

e Investors receive CHF 25 (in addition to the CHF 15 participation fee) if they pick
the same firm and that firm’s CEO selects the successful product.

That means that by selecting the successful product and attracting both investors to
choose your firm, you generate a payoff of 25 CHF for each of the two investors.

Payoffs for CEOs

Unlike investors, CEOs can earn money for every round in which their message is shown to
investors. Your message will be used in a total of at least 24 rounds, but possibly more. In
each of these rounds, you will be paired with a different competing firm, and different
investors. You may earn money in each of these rounds, if you convince both investors to
choose your firm.

The only thing that matters for your payoff in a round is whether or not both investors
select your firm in that round. Specifically, your payoffs across all rounds will be determined
as follows:

e If both investors select your firm in a round, you will earn a payoff of 2 CHF for
that round (in addition to your CHF 15 participation fee and your earnings in all
other rounds)

e Otherwise, you will receive 0 CHF for that round.
The final payoff for every CEO is the sum of these payments across all rounds of the study.

As we mentioned earlier, during the coming weeks we will invite participants who will
perform the role of investors in future laboratory sessions. These investors will play several
rounds of the investment game and in at least 24 of these rounds your firm will be one of
the two competing firms. At the end of the study, we will calculate the total payoff that
you have received across all of the rounds in which your firm was one of the two choices,
across all of the sessions of the experiment. This money will be mailed to you by post.

Your show up fee of 15 CHF will be paid out today, at the end of the session.

Feedback

No feedback about the outcomes of the investor’s choices or the CEOs product choices will
be given to participants until the end of their participation in this study, when participants
receive their payment. That means that neither the CEOs, nor the investors, will know
anything about the outcomes of specific rounds before their participation in the study is
over.



Start of the study

Before you make any choices, we would like you to answer some control questions. These
qguestions test whether you understand the procedures described in these instructions.

The computer will guide you through the control questions. Once you have completed
these questions, you will see a text box into which you can write your message. You will
have up to 40 minutes to write a message. During this time, you will also have your portrait
taken, in case it has not been taken, yet. When it is your turn to have your portrait taken,
the experimenter will call your participant number. It is important that you return to this
room immediately after your portrait was taken. Don not forget to inform the
experimenter that you are back when you return to this room after your portrait was
taken.

At the end of the study, you will complete a short questionnaire and will then receive your
participation fee.

If you have any questions now or later in the study please raise your hand and wait for an
experimenter to come to you.

Please click the “continue” button to start the control questions.



2.3Experiment 2 Instructions for Investors

INSTRUCTIONS

Welcome to today’s study. You find the instructions for today’s study on the desk in front
of you. The instructions will be read aloud in order for all participants to have the same
information. You may read along as you listen to the instructions. Once you have listened
to the full instructions, you will first answer a few questions on the screen to make sure
that you understood the instructions, before the study starts.

Introduction to the study

This is a study on decision-making. You will be paid a 15 CHF participation fee, in cash, at
the conclusion of today’s session.

You may also accumulate additional money based on your actions and the actions of other
participants in the study. During the study, as explained in more detail below, you will
interact both with participants who are here in this session, as well as with participants
who took part in different sessions that occurred in the previous weeks.

If you have any questions during the study, please raise your hand and wait for an
experimenter to come to you. Please do not talk, exclaim, or try to communicate with
other participants during the experiment. Participants intentionally violating the rules may
be asked to leave the study without payment.

Overview of the study

In this study, participants are assigned either to the role of an Investor, or to the role of a
CEO. All participants in this session have been assigned the role of an Investor, and you will
keep this role throughout the study. The role of CEO is performed by participants who
already took part in previous sessions. These participants were paid a fixed payment for
their participation, but may also receive additional money based on the choices made by
you, as Investors, in today’s session.

As an Investor, your task is to decide between two competing firms in which you can invest.
Successful firms are those who attract the investment of as many investors as possible,
and whose CEOs make good product choices. By selecting successful firms, you can earn
more money. Below we describe in detail how you select firms in which to invest, and how
this determines your earnings from the experiment.

Your task as an investor

During today’s session, you will participate in several rounds of an activity in which you will
be paired with different investors. In each round, the computer will randomly pair you with
another investor. You will not know with which other investor you are paired in any round.
You will also not know the outcomes of any rounds until the end of the experiment.



In each round, the computer will also pair you and the other investor with two competing
firms. Each firm corresponds to one of the CEOs who participated in a previous session of
the experiment. In each round, you will see two new competing firms, and you will never
see the same firm more than once.

The main task for you as an investor is to choose one of the competing firms in each round
in which to invest. You earn money if both you and the other investor with whom you are
paired in that round choose to invest in the same firm, otherwise you earn nothing. The
game between you and the other investor can thus be described by the following table:

The other investor selects . . .

Firm A Firm B

Both investors earn
Firm A the same amount of
money

Both investors earn
nothing

You select . . . -
. Both investors earn
Both investors earn

Firm B . the same amount of
nothing
money

In each round of the study, you and the other investor each choose one of the two firms
independently and simultaneously. This means that when you decide in which firm to
invest, you do not observe the choice that the other investor is making at the same time.
You will have up to 60 seconds to decide in each round.

On the decision screen, you and the other investor will see the two firms presented in a
random order. For instance, in the above example, the computer will randomly select
whether you see “Firm A” on the left side of the screen and “Firm B” on the right side or
vice versa. The computer will also randomly select each firm’s position on the screen for
the other investor, independently of what is selected for you. That is, what you see
presented as “Firm A” may appear as “Firm B” for the other investor. Therefore, using the
position of the firm on your screen or whether it appears first or second on your screen
will not help you in matching the choice of the other investor.

You earn money only when both you and the other investor select the same firm. If you
select different firms you earn nothing. Both you and the other investor will receive the
same earnings in a round. The exact amount that you and the other investor can earn if
you both select the same firm will depend on whether the products selected by that firm’s
CEO are successful. We describe below how these payoffs are determined.



The role of CEOs

Today’s session consists only of investors. CEOs have already participated in previous
sessions.

The main task of the CEOs in this study is to attract investors to the CEQ’s firm. Specifically,
in previous sessions, each CEO was asked to write a message to the investors. As an
investor, you will read the messages from the CEOs of the two competing firms before
deciding in which firm to invest. The message is therefore a possibility for each CEO to
motivate why the investors should choose that CEQ’s firm.

At the end of their session, CEO’s were also asked to make product choices. This will be
explained in more detail below.

Messages from CEOs

When you see two competing firms in a round, you will also see a message written by each
CEO attempting to convince you to invest in that CEOs firm. The messages of the
competing firms will be displayed as in the following example:

Roung |

1outof 1 Your role: investor Time remaining: 71

Please choose one of the two firms. Remember that you only earn money in a round if you select the same firm as the other investor with whom you are paired.

This CEO's message: This CEO's message:

CEO of Firm A's message CEO of Firm B's message




You will select one of the two firms by clicking the button below the message of the
corresponding CEO. The order in which the CEOs messages appear will be random for you
and for the other investor, meaning that the message one investor sees on the left side of
the screen may appear either at the left or the right side of the other investor’s screen.
That is, you do not know whether the other investor also sees the two messages in the
same order, or in the opposite order.

In some rounds, you will also see the portraits of the two CEOs along with the CEOs’
messages. These portraits were taken during the previous sessions in which CEOs
participated. The computer randomly determines whether or not the portraits are shown
to the investors in a round. If the portraits are shown, they are always presented together,
and always to both investors. That is, if you see the portraits in a round, then it is the
portraits of the CEOs who wrote the specific messages that you see in that round, and the
other investor with who you are paired in that round also sees the same portraits. The
message from a particular CEO will be the same, regardless of whether or not that CEO’s
portrait is shown in a round.

Selecting products

CEOs have also selected 3 out of 6 possible products that their firm should develop and
sell. To select products, the names of 6 products were shown on the CEOs” screens, and
each CEO chose their preferred 3 products by clicking buttons next to each of these
products. Note that CEOs made the product choices at the end of their session, after they
had written their messages to investors.

After the sessions in which CEOs made their choices, the computer randomly drew 1 of the
6 products to be the successful product for this study. Each of the 6 products thus has an
equal chance of being successful. As an investor, you earn more money by picking the same
firm as the other investor, but you earn even more money by jointly picking a firm whose
CEO selected a successful product. Note, however, that you will not know which CEOs
selected successful products at the time you and the other investor make your choice in a
round.

Payoffs for investors

Investors will receive a participation fee of CHF 15 for participating in the experiment. To
determine your payoff from the interactions you have during today’s session, the
computer will randomly select one round. Your additional payoff will be based on the
outcome of your decision, and the decisions of others, only in the randomly selected
round. Since you will not know which round this will be, you should treat each round as if
it could be the one that determines your earnings.



Specifically, your payoffs in the selected round will be determined as follows:

e Investors each receive 0 CHF (in addition to the CHF 15 participation fee) if they
do not both pick the same firm in the selected round.

e Investors each receive CHF 15 (in addition to the CHF 15 participation fee) if they
pick the same firm and that firm’s CEO does not select the successful product.

e Investors each receive CHF 25 (in addition to the CHF 15 participation fee) if they
pick the same firm and that firm’s CEO selects the successful product.

That means that by investing in the same firm, and selecting a firm with a successful
product choice, you may generate a payoff of up to 25 CHF in a round.

Payoffs for CEOs

Unlike investors, CEOs can earn money for every round in which their message is shown to
investors. The message of each CEO will be used in at least 24 rounds. In each of these
rounds, CEOs will be paired with a different competing firm, and with different investors.
CEOs may earn money in each of these rounds, if they convince both investors to choose
their firm.

The only thing that matters for the CEQ’s payoff in a round is whether or not both investors
select the CEQ’s firm in that round. Specifically, the CEQ’s payoffs across all rounds will be
determined as follows:

e If both investors select the CEO’s firm in a round, the CEO will earn a payoff of 2
CHF for that round.

e Otherwise, the CEO will receive 0 CHF for that round.

The final payoff for every CEO is the sum of these payments across all rounds of the study,
plus the CHF 15 participation fee. CEOs will receive their additional payments once all of
the sessions in this experiment are completed.

Feedback

No feedback about the outcomes of the investor’s choices or the CEOs product choices will
be given to participants until the end of the experiment, when participants receive their
payment. That means that neither the CEOs, nor the investors, will know anything about
the outcomes of specific rounds before their participation in the study is over.

Start of the experiment

Before you make any choices, we would like you to answer some control questions. These
guestions test whether you understand the procedures described in these instructions.
The computer will guide you through the control questions. Once you have completed
these questions, the first round of the study will start. In each round, you will choose one
of the two competing firms. At the end of the study, you will complete a few short tasks
and will then receive your participation fee.



If you have any questions please raise your hand and wait for an experimenter to come to
you.

Once everyone has completed the control questions, the study will begin. Please click the
“Continue” button to start the control questions.



2.4 Experiment 2 - Instructions for Expert Prediction Task

Prediction task (Please write your name for payment: )

Below is a description of an experiment conducted in Zurich, Switzerland, in September and
October 2018. The experiment studies how players in a pure-matching coordination game respond
to competing requests to play particular equilibria, when the requests come from men vs. women.
Please read the description of the experimental task. Afterwards, please enter two guesses. For each
guess, we will select the person whose guess is closest in absolute value to the actual percentage.

Each of these people will receive 50 Euro.

The experiment:

Participants were recruited from the subject populations of the University of Zurich and the
Swiss Federal Institute of Technology (ETH). The main experimental task consisted of two
randomly-paired “Investors” playing a pure-matching coordination game. Each Investor chose
between two “Firms” and their “CEOs” and received a payoff in a round only if both Investors
selected the same firm. Specifically, the two investors received CHF 15 if they both chose the
same Firm/CEO and CHF 0 otherwise. (Investors who coordinated could also receive an
additional CHF 10 if the CEO they picked had correctly guessed a random number). Each Investor
played a total of 24 rounds, in which they saw entirely different Firms/CEOs. Investors were paid

for one randomly-selected round and received no feedback until the end of the experiment.

When making their decisions in a round, Investors observed a message from each firm’s
CEO stating why investors should select that CEO’s firm.* Specifically, Investors saw a screen like
the one below on which they could read the messages written by the two CEOs and then make their

choices.®

4 The CEOs participated in an earlier session in which each CEO had his/her portrait taken and had 40 minutes
to write a statement recommending that investors select his/her firm. CEOs subsequently received CHF 2 for
every one of the 24 rounds in which both investors selected that CEO’s Firm.

5 We randomized the presentation order of the two Firms within an Investor pair, so order could not be used
to coordinate.



Rounu

1 outof 1 Your role: investor Time remaining: 71

Please choose one of the two firms. Remember that you only earn meney in a round if you select the same firm as the other investor with whom you are paired.

This CEO's message: This CEO's message:

CEO of Firm A's message CEO of Firm B's message

=i (=

In one-half of the rounds, Investors also saw the portraits of the two CEOs, presented
alongside the messages above. These portraits were taken by an experienced photographer against a
neutral background.

Your guesses:

We are interested in cases in which one CEO was male and the other female. Specifically, in

what percentage of such cases:

Did individual investors pick the male CEO when portraits were not visible? %

Did individual investors pick the male CEO when portraits were visible? _ %
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