z MONASH University

Business and Economics

DEPARTMENT OF ECONOMICS
ISSN 1441-5429

DISCUSSION PAPER 42/12

Leadership and Gender in Groups: An Experiment”

Philip J. Grossman, Mana Komai and James E. Jensen

Abstract

We conduct a laboratory experiment with salient incentives, a technique used by economists to
study gender differences in leadership. We strip the concept of leadership down to its most basic
elements. Questions of style and evaluations of a leader based on style of leadership adopted are
made irrelevant. Our leader is an average player who is distinguished merely by occupying the
leadership position; his/her legitimacy is derived from superior information about the value of
the project in hand. Legitimacy is conferred on the leader from the special information
possessed. Followers voluntarily choose whether or not to follow the better informed leader.
The effectiveness of the leader is reduced to two simple factors: is the leader willing or not to
voluntarily place herself in a vulnerable position to achieve an outcome beneficial to both the
leader and her followers and do followers trust their leaders to make the right choice? We
provide experimental evidence that, when the leaders’ gender is revealed to their followers in
mixed groups, female leaders hesitate to lead (send a costly signal) while followers’ behavior
does not indicate any gender discrimination. Such behavior is not observed among the male
leaders.
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Leadership and Gender in Groups: An Experiment
Introduction
Women today are reaching the higher echelons ahess and politics but have failed to
attain leadership positions consistent with thegresentation in the labor force. The Women'’s
Learning Partnership reports that only 13 countioes of over 180 countries, have elected a
female head of state, women comprise only 39%lafied workers, and in the United States
women represent only 7.9% of Fortune 500 top earaed only 1.4% of Fortune 500 CEOs

(http://www.learningpartnership.org/resources/faetslership. Attitudes regarding female

leaders may be changing; Tahmincioglu (2007) nibtasin a poll conducted llle and
MSNBC.com, 54% of the 60,000 respondents saiddel&agender made no difference.
However, of those who said gender mattered, masah@eference for men. Tellingly, 75% of
the women who expressed a preference said thegrpgdfto work for a man rather than a
woman. Male leaders were preferred over femaldelesaby more than 2-1.

While discrimination may be one explanation fosthnortfall, it may not explain it all.
On one hand, even though they may have the atilitgad, women may be less inclined to
voluntarily take on the role of leader in some winstances. In many situations, to lead the
leader must adopt a risky plan of action, placiegih a vulnerable position. If the followers
follow, the outcome can be mutually beneficial; lewer, if the followers fail to follow, the
leader bears the cost of failure. If women ars ledling to expose themselves to such risks then
they will shun leadership roles more frequentlyntih@en.

This paper contributes both to the research onagediitferences and the literature on
leadership by addressing the role of gender irb#ivior of leaders and followers in collective

actions. It offers some insight into how the gerdembination of groups and organizations and



the emphasis on gender in them may help explainwdiyien are not well represented in
leadership roles.

Leadership and gender has been much studied bygereat scholars and
psychologists. Leadership style differences (Eagly Johnson, 1990; Eagly and Johannesen-
Schmidt 2001, van Engen et al. 2001; Coleman, 2838;Mandell and Pherwani, 2003), the
evaluation of leaders (Eagly et al. 1992; Rudm&d81 Boldry et al. 2001; Ridgeway, 2001; and
Rudman and Glick, 2001), and leaders’ effectiveriRese et al. 1980; Adams et al. 1984; Van
Velsor et al. 1993; Eagly et al. 1995; Thompsof@@®Ridgeway, 2001; and Douglas and
Ammeter, 2004) are aspects of leadership that haga examined for gender differences.

Economists, however, have made relatively few doutiions to this literature. The
focus of economists has been more towards genfieratices in competitiveness (Gneezy et al.
2003; Gneezy and Rustichini, 2004; Gupta et al5288d Niederle and Vesterlund, 2006); risk
attitudes (Schuber et al. 2000; Eckel and Gross2@02; Gysler et al. 2002; Fehr-Duda et al.
2006; and Croson and Gneezy, 2009); cooperativéBese/n-Kruse and Hummels, 1993;
Nowell and Tinker, 1994; Ortmann and Tichy, 1996p€0n and Buchan, 1999; Cox, 2002; and
Chaudhuri and Gangadharan, 2003), and altruisntancern for others (Bolton and Katok,
1995; Eckel and Grossman, 1998, 2001, 2003; AndeeahVesterlund, 2001; Solnick, 2001,
List, 2004; Cox and Deck, 2006; Eckel et al. 2003hg, 2007; Carpenter et al. 2008b; Crumpler
and Grossman, 2008; and Croson and Gneezy, 2009).

Most economic models of leadership ignore leadand followers’ personal and
socioeconomic characteristics including gendereconomics leaders are mainly average
players who are distinguished merely by occupyhegléadership position, their legitimacy

derived from superior information about the val@i¢he project in hand (Hermalin, 1998;



Vesterlund, 2003; Potters et al. 2005; Komai e2@07; and Komai and Stegeman, 2010).
Leaders can improve cooperation by making a castiymitment (their own participation)
persuading their followers to participate in a poj Followers can choose, voluntarily, to follow
the leader. One exception is Rotemberg and Sa(@888), who compare the effectiveness of
selfish and empathetic managers in different sinat

We apply a technique (laboratory experiment wililesaincentives) common to
economics for studying gender differences in otiees of behavior to the question of
leadership. We strip the concept of leadershiprdtonts most basic elements. Questions of
style and evaluations of a leader based on styleagdlership adopted are made irrelevant. The
effectiveness of the leader is reduced to two serfgattors: 1) is the leader willing or not to
voluntarily place herself in a vulnerable posittorachieve an outcome beneficial to both the
leader and her followers, and 2) do followers tthsir leaders to make the right choice?

Subjects play a leader-follower, collective actgame in which free riding and
coordination failures can prevent efficient grogogeration. Free riding failures occur when
individual interest and group interest conflict ahd individual acts in his/her own interest.
Coordination failures arise when, even though @adividual in the group has an interest in
choosing the same course of action, no one isteatevery other person will make the same
choice.

Leaders are informed about the value of the prajelbtaind, but followers are not. The
leaders decide first whether they want to makesflycoontribution to the project. Followers

then make their decisions simultaneously after ofisg the decision of their leaders. Leaders

! Other papers have also emphasized informal atyteni the role of leadership. Additional notabtaraples are
Rotemberg and Saloner (1993; 2000), Wilson anddB§¢1997), Arce (2001), Foss (2001), Romano atudiriyin
(2001), List and Lucking-Reiley (2002), MeidingerdaVilleval (2002), Moxnes and Van Der Heijden (3D0
Kobayashi and Suehiro (2005), Huck and Biel (20863ndts et al. (2007), Guth et al. (2007), Hermg&i007),
and Levati et al. (2007).
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have an incentive to persuade group cooperatisehbgling a costly signal to their followers
indicating that cooperation is worthwhile when gheject indeed is. Followers have an
incentive to follow their leaders because the lemdee more informed than they are.

Legitimacy is conferred on the leader from the ggdecsformation possessed (Ridgeway
et al. 1994; Hermalin, 1998). The information @néd in the leader’s signal and the strength
of the signal is the same regardless of the gewitihe leader. As such, there should be no
gender related differences with respect to the gdviity that a leader chooses to send the signal
and to the probability that a follower will mimigshleader’s action. If female leaders are,
relative to male leaders, less willing to senddigmal this reflects either a greater unwillingness
of females to take the risk for fear of being plhyer a “sucker” (i.e. being exploited by their
followers, see Ingram and Berger, 1977), or fertedders believe their followers will not
follower them because the followers do not thin& ghable to discern what is the correct course
of action. The latter may reflect the assumptlaat followers’ referential beliefs about leaders
undermine the legitimacy of female leaders.

The game is played by student subjects in diffeeentronments with varying gender
combinations and different emphasis on gender. Sdgider two single gender treatments in
which all leaders and followers are either maléeanale. We also consider two mixed gender
treatments, one with no emphasis on the gendéredbtiders and one with explicit emphasis on
the leaders’ gender.

We find evidence of gender differences in leadeetiavior. In situations where the
failure of the followers to follow the leader’s tkes costly for the leader, female leaders are
more likely to lead (invest) in the mixed genderatment with no gender emphasis than they are

in the single gender and the mixed gender with geathphasis treatments. This pattern is not



observed for the male leaders. We also find thi&dwers do not react differently to signals sent
by female and male leaders.

The paper is organized as follows. Section 2 resithe literature. Section 3 describes
the experiment. Section 4 presents our empiricllte Section 5 concludes.

Literature review

Since our paper contributes to the leadershipalitee in collective actions, it is
appropriate to survey this literature. A seminggraby Hermalin (1998) suggests that followers
voluntarily follow a leader because followers bedig¢hat the leader has better information about
what they should do than they themselves have. Blerroonsiders a team leader who has
private information about the return to the prageeind whose payoffs increase in his followers’
efforts. He suggests that the leader can induodaniing by “leading by example” meaning that
the leader, to convince his followers that the @cbjs worthwhile, increases observable effort
when the return is high. In Hermalin’s model teader's effort fully reveals his information, but
the leader-follower equilibrium produces more eéfit outcomes than does the equilibrium
under full information, mainly because it improvhe leader's incentive to work.

Vesterlund (2003) applies Hermalin's idea to a rhotieharitable contributions, but in
her model the leader chooses whether to acquioentation before deciding whether to
contribute and a fundraiser chooses whether otocnatnounce the leader's contribution.
Following the same theme Potters et al. (2005) stxquerimentally that leaders lead by
improving the information available to their follens. Andreoni (2006) builds on Vesterlund's
(2003) model by endogenizing the selection of daglér. Vesterlund's and Andreoni's leaders,

like Hermalin's, fully reveal their information.



In a theoretical setting, Komai et al. (2007, héoth KSH), study a team production
problem (with linear payoff functions) in which theader leads by example but the leader's
information (about the project’s return) is onlyrtpelly revealed to his ignorant followers. They
show that by preventing full revelation of the stdhe followers are induced to work harder than
they would were the leader's action to reveal tagedully. In KSH, players’ payoff functions
are linear. The linear payoff function producesnordination problem and indeed no strategic
interaction among the followers, in the sense thalayer’s optimal action does not depend
directly upon any other player’s action. Pottdrale(2007-henceforth PSV) design a two player
linear public good experiment, in the style of K&dd provide experimental evidence
consistent with their theoretical results. Usimglmear payoffs in a theoretical article, Komai
and Stegeman (2010, henceforth KS) introduce né&texternalities and a major coordination
issue. With a nonlinear payoff function, unlikéreear payoff function, the optimal action of
one player depends directly on the optimal actioime other players. KS then show that
concentrating information in the hands of a lea®t lack of information transparency solves,
simultaneously, both the free rider problem andcth@dination problem.

Komai et al. (2011, hereafter KGD) design a thregqr collective action game with
KS’s non-linear payoff structure and experimentalyfirmed that, in circumstances where the
dominant strategy of the followers under complatermation is to free ride, concentrating
information in the hands of a leader and lack @frimation transparency improves cooperation.
This result is consistent with the theoretical leslKSH and KS, and the experimental result of
PSV. In PSV, each leader is followed by only ooléofver. In KGD, each leader is followed by
two followers. Although KGD provide results consist with PSV, they do it in a less trivial

environment (the number of followers and the intBom between them are not trivial issues -



see KS, and Komai and Grossman, 2009). KGD's tedubwever, suggest that coordination
problems may be reduced more effectively whenehdér’s information is fully transparent to
his followers.

If the optimal group outcome is to be achieved,game requires a leader to voluntarily
place him/herself in a vulnerable position. Thedier is faced with the decision whether to risk a
guaranteed payoff and trust that his followers vaWard him with higher payoff. This act
places the leader at risk but not just financsl but also the social risk of being betrayed by
one or more of his/her followers. Evidence sugg#sit people respond differently to non-
social, natural risks, than to social risk, in marar the risk of being betrayed by another person
(see for example, Bohnet and Zeckhauser, 2004; &adtral. 2008; and Aimone and Houser,
2010).

The experiment design does not allow for differenodeadership style (leaders either
invest or not) and there is nothing about the lestdp role that makes it a stereotypical male or
female task. Gender is only relevant if followpesceive a gender differ in effectiveness or a
difference in leader legitimacy based on genden. tikese reasons, we focus our review of the
gender leadership literature on studies examinergigr differences in effectiveness and
legitimacy.

There is considerable evidence that female leaersated less effective than male
leaders. Experiments by Rice et al. (1980) witrsiNRoint cadets find that all male groups with
female leaders are rated as less effective oraks than groups with male leaders. They also
report that male followers with traditional attiegltowards women have strongly negative
perceptions of female leaders. Adams et al. (188d)cate the Rice et al. study with two

differences. First, Adams et al. include femaléofeers; second, the study takes place in a field



setting (i.e. during basic training and field tiamexercises). Leaders are evaluated on their
leadership skills. Adams et al. find no eviderwsupport their hypothesis that followers with
more traditional attitudes towards women in thdtary would respond more favorably to male
than female leaders. Smith et al. (1998) comppiedatisfaction of male and female
employees in small male-owned and female-ownechksses. They find that female (male)
employees report having significantly higher jobissaction in female-owned (male-owned)
than in male-owned (female-owned) businesses.

Meta-analysis by Eagly et al. (1995) suggests thidh, some caveats, male and female
leaders are perceived as equally effective. Inennaale-oriented settings, women were
perceived as less effective than their male copatés; in more female-oriented settings, men
were perceived as less effective than their feroalmterparts. They concluded that: “...gender
role expectations spill over into leadership ralesand produce important consequences for the
effectiveness of leaders (1995, p. 140).” Thomp&&90) reports no differences in the
followers’ perceived effectiveness of male and fleem@aders in educational organizations. To
measure perceptions of effectiveness across @gtetship dimensions, Thompson
administered the Competing Values leadership Ingnt (Quinn, 1988). He finds no
significant difference between the genders foegght dimensions. In an exception to the
findings of the other studies discuss, Douglas/Aameneter (2004) report that staff in an
educational organization rated their female leadsrsignificantly more effective than their male
leaders.

Ridgeway et al. (1994) and Ridgeway (2001) artyaé followers may not, based on
gender stereotypes, see women as legitimate lea@ibesrole of leader is a high status position.

Women are generally afforded lower status than meociety. A low-status female in the



high-status role of leader may not be viewed byfbkowers as a legitimate leader.
Consequently, the followers are likely to ignoresnaiss, or treat as suspect any signal or action
of the female leader.

The Game

We adopt KGD'’s three player collective action gaand their leader-follower setting,
which itself is adopted from KS. We address whetrarot the behavior of leaders and
followers and the overall performance of a grouaffected by the gender of the individual
group members, the gender combination of the grangthe emphasis on gender in the
treatment.

Consider the following single-shot game with a grodi three identical players. Each
player i has an endowment of $10 and must decidgheh or not to participate (invest his
endowment) in a joint investment project. Each etaychooses an actioneA={N, P}, where
N denotes non-participation and P denotes participan the project. Three random payoff
scenarios are equally likely to happen: Scenamdith is the high payoff scenario, Scenario 2
which is the average payoff scenario, and Scerdawbich is the low payoff scenario. The
payoff scenarios are shown in Table 1. The pagtoficture itself is adapted from the more
complicated model by KS. Their theoretical resafiply here. The table is organized by
columns indicating scenario and investment decssicows reflecting the possible actions across
three group members, and cells indicating indiviglayer payouts. For example, if a group is
assigned to Scenario 2, there are six possibleypayations that depend on both individual and
collective investment decisions. If all three grauembers choose to invest, all three members
receive $13 (final earnings). If two of the threembers invest and one chooses not to invest

(free-ride), the two who invest each receive $9 thvedone free-rider receives $15. If only one
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group member invests, that individual receives $ierthe two free-riders receive $12 and if no
one in the group invests, all three group membeep kheir $10 endowments. The efficient
outcomes are all invest in Scenarios 1 and 2, amahe invests in Scenario 3.

The payoff structure presented in Table 1 has twmortant features. First, nobody is
willing to participate alone but there are incregsieturns to participation in the sense that any
player i's gain from participation is an increasfagction of other’s participation. This network
effect can cause inefficiency through coordinafaiture. Second, in Scenarios 1 and 2 non-
participants benefit from others’ participation.igkends to cause inefficiency through shirking.
To show what actions can represent our game, wausgample from Franzen (1995).
Consider activities such as signing a petition@rating money for some common good. Both
activities are costly. A typical person has no moge to participate alone. More participation
helps the cause. Political participants have thentive to free ride. The game is a single-shot
game because players may not get exposed to thee@aact or may not be with the same
people again. For more examples see Komai and i8&g€2010).

Suppose that all players observe the realized pagehario. Then, in Scenarios 2 and 3,
the dominant strategy is not to participate inghgect regardless of the action taken by the
other players. Scenario 1 represents the coordimatioblem. A player’s optimal strategy
depends on the actions of the other two playefmtifi invest then it is best to also invest but if
neither or only one invests then it is better tbingest. In Scenario 2, free riding is the
dominant strategy.

Consider the following leader-follower setting. Qnember of the group (the leader)
observes the scenario and decides whether or pairtwipate (invest). The other two group

members (the followers) observe only the leadegtgsion (nothe specific scenario) and then
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decide simultaneously, but separately, whetheobtamparticipate. Followers do know the
possible scenarios and their likelihood.

In this leader-follower setting, the leader’s (Jus&ategy has the forl§): {Scenario 1,
Scenario 2, Scenario 3}—{P, N}. Each follower’s (pure) strategy, howeveaakés the form
S¢{P, N} —{P, N} given that a follower only observes the lead action but is unable to
observe the scenario. This means that each folloagfour possible strategies PP, NN, M, and
R, where PP means that the follower always pagteppno matter what the leader does, NN
means that the follower never participates regasitd the leader’s action, M means that the
follower mimics the leader’s action, and R mearag the follower rejects the leader’s action.

The theoretical analysis is similar to KS and KGidl & as follows. There are two (pure
strategy) Bayesian Nash equilibria in this gamee @ra trivial no participation equilibrium in
which no one ever participates. Alternatively, thekists a full participation equilibrium in
which the leader chooses to participate in Scegdriand 2 (and not in Scenario 3) and both
followers choose M (mimic the leader). No follawell choose strategy PP because it yields a
negative expected payoff. A leader does not firmpttmal to always participate because every
follower will respond by choosing R or NN implyitigat every follower will choose not to
participate. If the leader chooses to always @adie then followers will not choose M.
Because M is equivalent to PP and yields a negatipected payofflf the leader chooses to
never participate then the equilibrium is the ndipigation equilibrium because every follower
will respond by choosing M or NN implying that teeery follower will choose not to
participate. If the leader chooses to never ppete then followers will not choose R. Because
R is equivalent to PP and yields a negative expguagoff. Both followers choose the same

strategy in equilibrium; it is sufficient to sayathif one follower chooses not to participate,
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participating has a negative expected gain foother follower regardless of the leader’s action.
That strategy cannot be R; if followers both cho@gben the leader would never want to
participate. If followers both choose NN then thader never participates and the equilibrium is
the no participation equilibrium. The only remaigipossibility is for both followers to play M

or to mimic the leadelif both followers play M, then the unique optimalagegy for the leader

is to participate in Scenarios 1 and 2 and noartigpate in Scenario 3 yielding the highest
expected payoff for the leader. If the leader pgudites in Scenarios 1 and 2 and not in Scenario
3, and one follower plays M, then M is optimal titeer follower yielding the highest expected
payoff for the follower. There also exists a mixgtchtegy equilibrium in which the leader

participates in the project in both Scenarios 1 2mand each follower chooses to participate with
probabilityy = % and not to participate with probability- y = i If the leader decides not to

participate, then followers will not find it optirhe participate. If the leader participates in the
project, then followers will infer that they aretrie Scenario 3 because the leader does not have

an incentive to invest in Scenario 3. Thus, follesvean be in either of the other two scenarios
(Scenarios 1 and 2) with probabiliity If (in our symmetric structure) each followethooses

to participate with probability and not to participate with probability— y, then each follower
f's expected payoff from participating is equallt@5y + 11(1 — y) and each follower f's
expected payoff from not participating is equal & + 13(1 — y). Clearly,y is the solution
to16.5y + 11(1 —y) = 16y + 13(1 —y).
The Experiment
The leader-follower game explained in the previseion is played by student subjects

under the following four treatments:
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Gender Signaling Treatment (GS): sessions are conducted with a subject pool coegpo$

both male and female subjects. In this treatmeragdition to the leader’s investment decision,
followers receive information about the gendert@Hit leaders.

No Gender Signaling Treatment (NGS): sessions are conducted with a subject pool ceegbri
of both male and female subjects. In this treatifefiowers are informed of the decisions made
by their leader but not his or her gender.

All Male Treatment (AM): in this treatment sessions are conducted withHlanae subject
pool.

All Female Treatment (AF): in this treatment sessions are conducted witHldaraale subject
pool.

In the real world, potential followers are awardlwir leaders’ gender: in some contexts (like in
politics) the gender of female leaders is expldifilked about. We choose the extreme
manipulation of directly revealing the leader’s denrather than the more subtle manipulation
of using he/she terminology. If we were unablérd a difference in behavior using our
manipulation, differences are unlikely to be obsdrunder more subtle manipulations.

We consider the AM and AF treatments to be singledgr variations of the GS
treatment with gender signaled implicitly by thekaaup of the group rather than signaled
explicitly on the experiment forms. The email sentecruit subjects for all female (male)
sessions explicitly asked for female (male) sulsject

Four sessions of the treatments AF and AM, anddessions of the treatments GS and
NGS were conducted. In the mixed gender sessiersttempted to have eight subjects of one
sex and seven of the other, or as close to thisasppossible. The five GS sessions were

comprised of two with seven males, two with eiglaies, and one with nine males; the five
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NGS sessions were comprised of two with seven mateswith eight males, and two with nine
males.

The sessions were conducted with paper and p&Weirecruited (by e-mail and posters)
15 subjects for each session. The email list waspeised of persons who had expressed an
interest in participating by e-mailing a sign-umeil address after being informed of the
opportunity in large lecture classes. Posters wkeed around campus and in dormitories. A
total of 270 subjects participated in a total ofse8sions. No subject participated in more than
one session. There was no show-up fee. Subjecessgated separately in three rows of five in
a common room. Each subject was identified by doanty assigned five-digit code number.
Subjects were instructed not to communicate with @amother.

After signing the consent form, subjects receivedrictions, which were read aloud by
the experimenter (see the Appendix for copies efitistructions and other forms). Subjects
completed practice questions to catch any misutaledsg prior to subjects playing the game.
After subjects completed the practice questiomspator went to each subject and checked his
answers. If any question was answered incorreittéyproctor explained the mistake and
explained the correct answer until the proctor sassfied that the subject understood how his
earnings would be determined.

Each session consisted of ten rounds. For eactdrasubject was randomly grouped
with two other subjects. Subjects were re-matcfest each round and leader/follower roles in
each session varied from round to round. A gromp'estment scenario was randomly
determined at the beginning of each and every rotihd scenario was the same for all group
members but was different across groups. At theogéeech round each subject's individual

earnings was calculated and posted by id numberdid/eot explicitly inform the subjects about
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the decision of the other group members (of cotalb@wers knew what their leader did), but
subjects could determine the decision of their oginieup members once they were informed
about their own individual earnings.

Identities remained anonymous throughout the erpart: nobody knew who they were,
or would be grouped with; nobody knew who was, ould be their leader. Subjects were
informed that their final earnings would be tho$emy one round chosen at random (at the end
of the experiment, each subject separately rall8-aided die to decide the round that determines
his/her actual earnings) and therefore they shmalkie the best decision possible in each round.
At the end of the experiment subjects completegreey form to collect gender data. They were
then called up by code number to role the die andive their earnings in private. Sessions took
between 60 and 80 minutes to conduct.

Given that our model’s prediction does not depemthe gender of the players, our null
hypothesis is that male and female subjects shmtléehave differently across treatments.

Results

Overall Investment Decisions

Tables 2 and 4 report the overall investment rateScenarios 1 and 2, by session (we
do not discuss Scenario 3 since in only three 6280 cases did a leader invest). To analyze the
overall investment decisions, we use the Mann-VyifRank Sum test (henceforth the MW-
test) applied to session level data. We aggredmtgewithin a session (as in Potters et al. 2007)
and treat this as one independent observations réobgnizes the fact that individual investment
decisions are not independent observations. MahitAdy test p-values are reported in Tables
3 and 5.

Consider Scenario 1, which represents the cooidmatroblem. The highest overall

investment rate is 78.3% which occurs in the ARtireent. This is followed by 74.4% in the
16



NGS treatment, 66.3% in the GS treatment, and 6n3%e AM treatment. Our two-tailed MW
tests show only a significant difference betweenitivestment rates of the AM and NGS
treatments; the investment rate in the NGS treatmsesignificantly higher than it is in the AM
treatment (p-value = 0.047).

Consider Scenario 2, in which the dominant strategyot to invest. The highest
investment rate is 53.7% in the NGS treatment. Ehisllowed by 51.5% in the AF treatment,
and 42.6% in the GS treatment. As in Scenario€dl|dvest investment rate, 29.4%, occurs in
the AM treatment. Investment rates in the NGS &edAF treatments are significantly higher
than that of the AM treatment (p-values < 0.05athbcases). There is, however, no significant

difference in the investment rates of the NGS &edXF treatments.

Result 1: Overall, AM groups seem to be the least cooperatilaoth Scenarios 1 and 2. GS
groups do not seem to produce a better outcomettrarof AM groups in either scenario. NGS
groups significantly improve cooperation in bottesarios. Cooperation in AF groups is not
significantly different relative to the NGS groupsither scenario. It is reasonable to suggest

that AF groups and NGS groups are more successfuidducing cooperative outcomes.

Within Treatment Investigation of the Male and FEn&ubjects

We now investigate whether or not male and femalbgegts’ investment decisions are
different within each treatment. We do so by cotishgcrandom effects Probit regressions with
clustering at the session level to control forpbé&ential dependency of decisions across
individuals within a session (Chen and Chen, 200% estimate our regression models using

STATA 11.2 and GLLAMM (Rabe-Hesketh et al. 2009he dependent variable is the subjects’
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investment decisions. We control for the gendeghefsubjects in each treatment by introducing
the variable “Female” (Female=1 if the subject fermale and 0 otherwise). The other
explanatory variable is Round (t=1, ..., 10). Weeishigate the behavior of leaders and
followers separately. To analyze the behavior efldaders we look separately into Scenarios 1
and 2, because leaders observe the assigned scdrmamvestigate the behavior of the
followers, however, we combine all scenarios, fer followers are not aware of the assigned
scenario. Tables 7 (leaders) and 9 (followers) sbomwresults. The marginal probability effects
are reported in the text. Tables 6 and 8 explaréigression variables.

The Single Gender Treatments

To investigate the possible difference in the itwesnit behavior of male and female
subjects in our single gender sessions, we conthandata from treatments AM and AF. Table
7, column Single Gender, reports our estimated malrgffects. For both scenario regressions,
the marginal effect of the variable “Female” isrsfggant (p< 0.05). In Scenario 1, a female
leader in the AF treatment is 80 per cent mordylike invest than is male leader in the AM
treatment. In Scenario 2, a female leader in tRdr@atment is 65 per cent more likely to invest
than is male leader in the AM treatment(p.05).

Table 9, column Single Gender, reports regresseults for the followers whose leaders
have chosen to invest. Our data shows that wiaslets chose not to invest, the followers
decided not to invest, except in very few casegndless of their gender. The marginal effect of
the variable “Female” is significant p0.05). Female followers in the AF treatment akeBr

cent more likely invest than are male followershia AM treatment.
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Result 2: Female leaders in the AF treatment are more likelynvest than male leaders are in
the AM treatmentThis holds for both scenarios but the margina¢&fbf having female leaders
is larger in Scenario 1. Female followers in the #&atment, who have observed their leader’s

investment, are more likely to invest than mallfars are in the AM treatment.

The NGS Treatment

Recall that, in the NGS treatment, followers araware of their leaders’ gender.
According to Table 7, column NGS, in both Scenarend 2, there is no significant difference in
the behavior of male and female leaders (p > 0.R&sults reported in Table 9 indicate that a
male follower with a leader of unknown gender (Uokmn/Male) is 60 percent less likely to
invest than is a female follower with a leader nkmown gender (g 0.05). Our control

variable is Unknown/Female which equals 1 if théofeer is a female and O otherwise.

Result 3: In the NGS treatment, we did not find a significg@mder difference in the probability

of investment among the leaders. This holds fdn boénarios. Female followers, however, tend

to follow their leaders more than male followers do

The GS Treatment

In the GS treatment, the leader’s gender is sight@lédnis or her followers. According to
Table 7, column GS, this signaling does not rasudt significant difference in the behavior of
male and female leaders in Scenario 1 (p > 0.W®.do, however, find a significant difference
in behavior in Scenario 2. Female leaders areeddept less likely to invest, relative to male

leaders, when their gender is signaled (p05).
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Results for followers reported in Table 9, GS cahimdicate that followers’ likelihood
of investing is unaffected by either their own loeit leader’'s gender (p > 0.10 for all treatment
variables). The explanatory variables include “Méli@e” (= 1 if a male follower follows a male
leader and 0O otherwise), “Female/Male” (= 1 if derfallower follows a female leader and 0
otherwise), and “Male/Female” (= 1 if a female doller follows a male leader and 0 otherwise).
Our control variable is Female/Female which is ¢tmane if a female follower has a female

leader and O otherwise.

Result 4: In the GS treatment, female leaders are less likelgvest than the male leaders in
Scenario2 (but not Scenario 1). We did not findgaiicant difference between the behavior of
the male and female followers whose leaders indeated the gender of their leaders did not

significantly affect their investment behavior.

Across Treatment Investigation of the Subjects

In this section we hold the gender of our subjeotsstant and investigate whether male
and female subjects behave differently acrossnresats. WWe do so by conducting random
effects Probit regressions with clustering at thgsgn level. The dependent variable is the
subjects’ investment decisions. We control forghmgle gender treatment (Single Gender = 1 if
the treatment is AM or AF, and 0 otherwise) and@treatment (GS = 1 if the treatment is GS
and 0 otherwise). The control variable is NGSifthe treatment is NGS and 0 otherwise).
The other explanatory variable is Round (t = 1,10), We investigate the behavior of leaders

and followers separately. Again, to analyze theawir of the leaders we look separately at
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Scenarios 1 and 2 but combine all scenarios whalyzang the behavior of the followers. Table
7 (leaders) and 9 (followers) show our results.

Female Subjects

The results reported in Table 7, column Across fhneats — Females, suggests that
female leaders are more likely to choose to inwden their gender is not signaled to their
followers. In Scenario 1, a female leader in tf&t@atment is approximately 74 percent less
likely a female leader in the NGS treatment(@.05). The coefficient for Single Gender is
negative but not significant. In Scenario 2, ad&reader is 58 and 1.06 percent (Single Gender
and GS treatments, respectively) less likely tegtwhen their gender is not signaled to their
followers (p< 0.05 for both coefficients). Female followers @ieper cent less likely to invest

when they know the gender of their leaders (b10).

Result 5: Signaling of gender inhibits female leaders’ widjness to invest. Female leaders in
Scenario 1 and also female followers are lessyikelinvest in the GS treatment compared to
the NGS treatment. In Scenario 2, female leaderdess likely to invest in the GS treatment

than they are in the NGS treatment.

Male Subjects

For male leaders, being in a single sex group fogmitly reduces their willingness to
invest regardless of scenario (Scenario 4,0005; Scenario 2, §0.10). As followers, males’
willingness to invest does not differ across treatta (p > 0.10 for all treatment coefficients).
Result 6: Single sex groups reduce male leaders’ willingriesavest regardless of scenario.

Male followers do not behave differently acrossitngents.
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Summary and Conclusion

We consider the issue of gender differences indiesdnip using a technique (a laboratory
experiment with salient incentives) commonly empldyy economists studying gender
differences in other forms of behavior. Our expemts strips the concept of leadership of
guestions of style and how leaders’ effectivenesssessed based on the style adopted. A
leader’s effectiveness is determined by his wiltiegs to voluntarily place himself in a
vulnerable position to achieve an outcome benéficiboth the leader and his followers and do
followers trust their leaders to make the rightice®

Our experiment is a single-shot collective actiamg in which free riding and
coordination failures can prevent group cooperatidrfe introduce an information based
leadership structure in which the leader has erauaformation regarding the quality (i.e.
returns to investing in) of the team’s project.lléwers are uninformed about the project’s
quality but are able to observe the leader’s decito invest or not in the project. In this seitin
a leader has an incentive to persuade group caapelsy sending a costly signal (i.e. investing)
to the followers indicating that cooperation is thevhile (when indeed it is). Followers have an
incentive to follow their leader because the leasienore informed than they are.

We consider two single gender treatments in whicleaders and followers are either
male or female. We also consider two mixed gen@atments, one with no emphasis on the
gender of the leaders and one with explicit empghasithe leaders’ gender.

Our results suggest two conclusions. First, imasions where the followers’ refusal to
follow can impose significant costs on the leadge€ifically in Scenario 2 where the followers’

dominant strategy is to free-ride), female leadeesless likely to lead in the treatments with
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gender emphasized (both mixed and single gendentents) than they are when there is gender
anonymity (the mixed gender treatment without gereaephasis). Although the experimental
design is unable to identify the underlying reasionghis difference in behavior, our result is
consistent with what the psychology literature diégs as the “Stereotype Threat” (Steel, 1997).
The stereotype threat theory argues that “...perfiognm a domain in which one is negatively
stereotyped produces feelings of anxiety, uncestaand discomfort ... a consequence of
experiencing this discomfort ... is often impairedfpemance ... compared to those who
perform under less threatening conditions” (Viclaket2008, p.624). The stereotype threat may
be evoked by an explicit stereotype or an impfadtor that hints a stereotype. Revealing our
leaders’ gender in the two treatments that empbagnder might have triggered such an effect
among our female leaders making them reluctargdd. |

Second, that gender differences in leader effec@gs are not because followers trust
female leaders to make the right choice less theypdo male leaders or see female leaders as
less legitimate than male leaders: followers dolbebtave differently towards their male and
female leaders. Given our subject pool, this tasudonsistent with Tahmincioglu’s (2007)
observation that thElleand MSNBC.com poll finds a generational changengeu workers
have a higher preference for female leaders thavidky workers. This finding is also
consistent with the studies by Eagly et al. (128%) Thompson (2000) which found, overall, no
differences in the perceived effectiveness of raale female leaders.

The unwillingness of female leaders to lead mayehaere to do with their misreading
of their followers’ intentions. This misreading ynae due to lack of experience in leadership
roles. More experience on the part of female lesadey serve to mitigate female leaders’

reluctance to lead in the mixed gender treatmetit gender emphasis. This suggests a further
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avenue of research: conducting an iterated colleetction game with a fixed leader and group

membership which gives female leaders time to aeqxperience.
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Table 1. Payoff Scenarios by Projects

Scenario 1 Scenario 2 Scenario 3
Investors | Non-investor: Investors |Non-investor Investors |Non- investor
(each) (Each) (each) (Each) (each) (Each)
All invest 20 _ 13 _ 0 _
2 invest 13 17 9 15 0 8
1 invests 7 14 5 12 0 9
ety - 10 - 10 - 10
Invests
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Table 2: Decisions Scenario 1

Treatment Session 1 2 3 4 5 Total
Individuals 15 14 15 15 59
Invested 41 21 27 34 123
All Male Decisions 57 51 48 48 204
% 71.9 41.2 56.3 70.8 60.3
Individuals 15 14 15 15 59
All Female Invested 46 45 36 35 162
Decisions 57 51 51 48 207
% 80.7 88.2 70.6 72.9 78.3
Individuals 15 15 15 15 14 74
NGS Invested 43 36 41 36 50 206
Decisions 54 48 57 48 70 277
% 79.6 75.0 71.9 75.0 71.4 74.4
Individuals 15 15 14 14 13 71
GS Invested 31 39 33 35 23 161
Decisions 54 57 45 45 42 243
% 57.4 68.4 73.3 77.8 54.8 66.3

Table 3: Mann-Whitney Test p-values (two-tailestfe- Decisions Scenario 1

All Male All Female GS
All Female 0.1142
GS 0.5556 0.2858
NGS 0.0466 0.7302 0.2222
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Table 4: Decisions Scenario 2

Treatment Session 1 2 3 4 5 Total
Individuals 15 15 15 15 60
Invested 18 19 12 19 68
AllMale =0 isions 48 57 63 63 231
% 37.5 33.3 19.0 30.2 29.4
Individuals 15 15 15 15 60
All Female Invested 26 30 27 36 119
Decisions 48 57 63 63 231
% 54.2 52.6 429 57.1 51.5
Individuals 15 15 15 15 15 75
NGS Invested 26 23 30 34 38 151
Decisions 48 54 48 54 77 281
% 54.2 42.6 62.5 63.0 49.4 53.7
Individuals 15 15 15 15 15 75
GS Invested 18 19 32 45 29 143
Decisions 60 57 66 66 87 336
% 30.0 33.3 48.5 68.2 333 42.6

Table 5: Mann-Whitney Test p-values (two-tailestte- Decisions Scenario 2

All Male All Female
All Female 0.0286
GS 0.4126 0.2858
NGS 0.0158 0.8175 0.2222
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Table 6: Leaders’ Investment Decisions Regressiamale Definitions
Dependent Variable — all regressions
Leader invest = 1 if leader invested, O othsewi

Independent Variables

Female = 1if leader is female, O otherwise

Single Gender =1 if the treatment is All MaleAdl Female, O otherwise
GS = 1 if the treatment is GS, 0 otherwise

Period =1..10
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Table 7: Leaders’ Investment Decisions - Probiiessions with Random Effects (clustering at tlesisa level)

. Across Treatments Across Treatments
Single Gender NGS GS - Eemales _ Males
Marginal Effect Marginal Effect Marginal Effect Marginal Effect Marginal Effect
(std. error) (std. error) (std. error) (std. error) (std. error)
Variable Scenario| Scenario| Scenario| Scenariol Scenario| Scenario Scenario| Scenario| Scenario| Scenarioj
1 2 1 2 1 2 1 2 1 2
Constant 1.187* | -0.266* | 1.700* | 0.405* 1.255 0.422 | 1.983* | 1.120* | 1.918* | 0.234
(0.31) (0.13) (0.59) (0.16) (0.65) (0.31 (0.57) (0.33) (0.46) (0.19)
Female 0.795* | 0.646* | 0.531 0.83 -0.157 | -0.436*
(0.30) (0.23) (0.47) (0.55) (0.21) (0.20)
Single -0.459 | -0.578* | -0.713* | -0.472+
Gender (0.36) (0.27) (2.49) (0.29)
GS -0.736+| -1.058* | -0.061 | 0.144
(0.39) | (0.029) | (0.40) (0.36)
Period -0.054 | -0.025 | -0.035 | -0.072 | 0.032 | -0.045 | -0.008 | -0.055+| -0.051 | -0.037
(0.05) (0.03) (0.10) (0.07) (0.07) (0.05) (0.08) (0.03) (0.05) (0.04)
LLF -49.3 -101.7 -15.7 -56.3 -28.1 -74.7 -33.2 -’09 -55.6 -123.3
N 137 154 91 92 81 112 157 171 157 187
Individuals 81 90 50 49 58 66 93 97 96 108

* — 5% significance
+ - 10% significance
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Table 8: Followers’ Investment Decisions Regres$anable Definitions
Dependent Variable — all regressions

Follower invest = 1 if follower invested, O othase
Independent Variables

Single-Sex Regressions

Female = 1 if the treatment is AF, O otherwise

GS Regressions

Male/Male =1 if leader and follower are bothlesa0 otherwise
Male/Female =1 if leader is male and followeieimale, 0 otherwise
Female/Male =1 if leader is female and follovgamale, O otherwise

NGS Regressions

Unknown/Male =1 if follower is male, O otherwise

Across Treatment Regressions

Single Gender =1 if the treatment is All MaleAdk Female, O otherwise
GS =1 if the treatment is GS, 0 otherwise

Common Variables

Period =1..10
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Table 9: Followers’ Investment Decisions Condiiban the Leader Having Invested - Pobit
Regressions with Random Effects (clustering astssion level)

Marginal Effect
(std. error)
Single Across Across
Variable 9 NGS GS Treatment| Treatment
Gender
- Females| - Males
Constant 0.175 0.964* 0.726 0.983* 0.319
(0.21) (0.34) (0.58) (0.15) (0.24)
0.512*
Female (0.24)
-0.036
Male/Male (0.58)
-0.429
Male/Female (0.48)
-0.086
Female/Male (0.39)
-0.596*
Unknown/Male (0.22)
. -0.096 -0.024
Single Gender (0.21) (0.23)
-0.666+ 0.180
GS 035) | (0.24)
Period -0.030* -0.001 -0.035 -0.003 0.007
(0.03) (0.05) (0.04) (0.03) (0.03)
LLF. -220.4 -158.9 -153.6 -263.6 -271.4
N 386 287 258 488 443
Individuals 114 73 75 127 135

* — 5% significance
+ - 10% significance
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(NOT FOR PUBLICATION)
Instructions
(Note: Italicized text in brackets included for theGS treatment.)

This is an experiment about decision-making invajvil5 participants. You must not
talk to the other participants or communicate witlem in any way during the

experiment. If at any time you have questionsergsur hand and we come to you to
answer them.

You have received a folder with a unique five digitde number. You will use this
number to collect your earnings at the end of$bission.

The experiment consists of 10 rounds. In each roundplay an investment game. At
the end of each round your earnings will be catedlaand announced. You are given a
record sheet on which you should record your decisind earnings at the end of each
round. Your final earnings will be those of onlyeoround, chosen at random (by the
role of a die) at the end of the experiment. Sipea don’'t know which round will
determine your earnings, it is important that yaakethe best decision possible in each
round. Your earnings will be paid to you in privatehe end of the experiment.

At the end of the experiment you will receive aveyr form. Please complete the
guestions. When you have completed the survey daposthe box at the front of the
room. You will then be called up to receive yoarrengs and then you are free to go.

The game
In each round you will be randomly grouped withtBer participants. Groups will be
reformed each round. You will not be with the sa&people more than one round.

At the beginning of each round you will each beegian endowment of $10. You must
decide whether to invest or not invest your endomime a joint investment project.
The project’s potential return is randomly deteradimat the beginning of each round
and will vary from round to round. In each roundeth scenarios amequally likely to
happen: Scenario 1 in which potential returns aga,hScenario 2 in which potential
returns are average, and Scenario 3 in which patereturns are low. The potential
return is the same for you and the other membesgof group for that round. Your
earnings depend on your decision, the decisionhefothers in your group, and the
return to the project.

The three scenarios are shown on the next page.
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Table 1: Payoff Scenarios in Game 1

Scenario 1 I(g\;iit) N?é;ré\;SSt Scenario 2 I(g\;iit) N(()é;r::\f](§5tScenario 3 I(g\;iit) N?é;r::\sst
All invest 20 _ All invest 13 _ All invest 0 _
2 invest 13 17 9 15 0 8
1 invests 7 14 5 12 0 9
ey | | w | = |

In each group one member is selected randomly alhdevinformed which scenario
has been assigned to his/her group. The other t&mabars will not know the scenario.
At the beginning of the game you get a sheet oépéat tells you whether or not you
are the informed member. The game is then playéaarstages:

Stage 1:At this stage the informed member observes theasteand decides whether
or not to invest in the project. The uninformed rbens do not make a decision in this
stage. They, however, should pretend that theynaking a decision by drawing a
circle. It is important not to show your identity to the ahers.

Stage 2:At this stage the uninformed members will be infed aboutthe gender of
the informed player andhe decision made by him/her and then will simudtarsly
decide whether or not to invest in the project. Tirst mover does nothing at this stage
but should pretend that he/she is making a declsyairawing a circle on the paper.

Before we start the game we will practice to make you understand the game and
your potential earnings.
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Practice
Suppose that you are in Scenario 1.

What will you earn if all of you invest in the peajt?

What will you earn if nobody invests in the project

What will you earn if you invest only by yourself?
What will you earn if you and one other member gi%e
Suppose that you are in Scenario 2.

What will you earn if all of you invest in the peajt?

What will you earn if nobody invests in the project

What will you earn if you invest only by yourself?
What will you earn if you and one other member 8i%e
Suppose that you are in Scenario 3.

What will you earn if all of you invest in the peajt?

What will you earn if nobody invests in the project

What will you earn if you invest only by yourself?

What will you earn if you and one other member 8i%e
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Stage 1: Leader

Round

Group

ID#

You are the informed player this time.

Stage 1:

You are in Scenario 1. You are randomly groupett wio other participants. You and the other
two group members have the chance to invest yowloll@rs in a joint project. The following
table shows your potential returns. You are thg one who knows the potential returns (the
other two group members do not know the potengiairns). You will make your decision first.
Your other group members will be informed aboutrydecision before they make theirs.

Please circle your decisioar(d verify your gender

(A) linvest (B) I do not invest
((A) Male (B) Felea
Non-investors
Investors (each)
(each)
All invest 20 _
Two invest 13 17
One invests 7 14
Nobody invests _ 10
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Stage 1: Follower

Round

Group

ID#

You are_not the informed player in this round. Béetollow the instructions below.

Stage 1:

Do not make any decision at this stage. But preteatlyou are making a decision by drawing a circle
When you are done wait for 1 minute and give thieses back to me.

Stage 2: Leader
Round
Group
ID#

Stage 2:

You have already made your decision and are waditirsge what the other two will do. The only
thing that you have to do in this round is to pmetéhat you are making a decision by drawing a
circle.

Stage 2: Follower
Round
Group

ID#

Stage 2:

The informed person decided  to invest not to shve
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(The informed person is a male female

What is your decision? Please circle one.

(A) Invest B) Do not invest
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