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Abstract 
 

We study experimentally how males and females differ in the way same-gender peers 
observing their action affects their social behavior.  In our experiment, people play a Prisoner’s 
Dilemma Game with a partisan audience watching the choice.  Two groups of the same size (6-10 
persons) participated in each session; these groups could be both all-male, both all-female, or one all-
male and one all-female.  Groups were separated into two rooms.  Each person in the group played 
the game once with an audience of the same group (“at home”) and once with audience of the other 
group (“away”).  Participants additionally received a 1/3 share of the active group member’s payoffs 
in games in which they made no choices.  

Behavior is significantly affected by the interaction of gender and place:  males cooperate 
substantially more often when away, while females cooperate substantially more often when at home.  
At home, females cooperate significantly more than males, and when away the cooperation rates are 
similar.  We confirm the established result in the literature that there is no gender difference in 
aggregate cooperation rates in Prisoner’s Dilemma, but in our environment this is an artifact produced 
by the balance of two opposing forces.  

We discuss a possible explanation for this pattern: Males and females wish to signal their in-
group peers, but males wish to signal their formidability and females wish to signal their 
cooperativeness.   
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1. Introduction 
 

How does the presence of others influence social behavior?  Is this influence different across 

genders, and if so why?  The interest of the question is twofold.  First, most games are not played in 

isolation but involve witnesses to our social behavior; such an audience may be friendly or 

adversarial.  Social observation may affect our behavior in addition to the predictions we make about 

the behavior of others.  Second, the effect of this social observation may shed light on the reason for 

possible gender difference in strategic behavior.  

Gender differences in social dilemmas have been analyzed experimentally (e.g. Simpson 

(2003), Kuwabara (2005).  Rapoport and Chammah (1963) first posed the question, and the literature 

is surveyed in Ledyard (1995)).  A robust finding in this literature is that differences in social choice 

are weak or absent (Ledyard, (1995), Sell (1997)).  These results pose a puzzle, as they conflict both 

with an ex-ante expectation and with differences that have been found in individual choice, as for 

example in choices under risk (Spigner, Hawkins and Lorens (1993), Flynn, Slovic and Mertz, 

(1994), Charness and Gneezy, (2009)).  In these experiments, players make their choices in isolation.   

In the past decade, there has been a considerable increase in interest in gender differences.  A 

comprehensive review can be found in Croson and Gneezy (2009).  Previous work has indicated that 

women are less “competitive” than men, suggesting a possible explanation for the well-known male-

female wage differential in labor markets.  In the experiments underlying the studies, the environment 

is characterized by a payment scheme, which is called competitive if the payment depends on the 

performance of the individual relative to that of other participants.  Findings (Gneezy, Niederle, and 

Rustichini (2003), Gneezy and Rustichini (2004), and Niederle and Vesterlund (2007)) show an 

improvement in performance with homogeneous gender groups when the payment scheme becomes 



 2

competitive.  This improvement is smaller for females, who are also less likely to choose a 

competitive scheme when they are given a choice. 

However, no study has considered behavior in games when the people making strategic 

choices are in same-gender groups when their peers can observe the choices made.  We adapt the 

experimental design in Charness, Rigotti, and Rustichini (2007) to investigate this issue.  That paper 

investigated the effect of group membership on individual behavior in games.  There were no 

significant differences in behavior for males and females.  However, the groups in that study were 

comprised of a mix of males and females; it is entirely possible that behavior is qualitatively different 

when each group is homogeneous with respect to gender.  There does not appear to be any economic 

theory, of the type that is available as a foundation of gender differences in risk attitude (as in Dekel 

and Scotchmer (1999), Robson (1996a), Wärneryd (2002)),that would help us to predict different 

behavior for males and females in this environment.  However, if we believe that females are less 

competitive, we might expect a higher frequency of cooperation for women.  

The experiment was conducted with students (primarily undergraduates) at the University of 

California at Santa Barbara.  In each period, two players (one from each room) were seated on 

opposite sides of a table in each of the two rooms.  Hence, one of the participants was playing in front 

of an audience of in-group members (a condition we call for convenience “at home’’) and the other in 

front of an audience of out-group members (“away”).  They simultaneously selected a choice by 

sliding one of two cards face down to the experimenter, who then revealed the choices by turning the 

cards over.  Participants not actively making a choice were seated behind the home player and serve 

as an audience.  Participants received 1/3 of the payoffs from each outcome in which they did not 

make a choice, as well as full payoffs from the outcomes resulting from their own choices.  Each 
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person played once at home and once away.  Groups were gender homogeneous, either all-male or 

all-female.  

We find little difference in the overall cooperation rates for males and females, replicating the 

result in the literature (Simpson (2003), Kuwabara (2005)) that there are no differences in cooperation 

rates across genders.  Nevertheless, we observe large and significant differences in the patterns in 

behavior across gender depending on whether one is playing at home or away.  Males are 

significantly less cooperative at home than they are away, while females are significantly more 

cooperative at home than away.  At home, females cooperate significantly more than males, and the 

cooperation rates are similar when away.  The lack of a difference in cooperation across gender is 

found to be an artifact of the balance between effects of place (at home and away) and gender.  

We propose an explanatory theory that is based on signaling one’s personal characteristics to 

one’s in-group members, as social bonds are important.  Our theory borrows ideas from the literature 

on evolutionary psychology and social psychology.  The essence of this theory is that while both 

males and females wish to gain the approval of their in-group members, the actions that are socially 

desirable differ across gender.  Males wish to signal that they formidable, while females wish to 

signal that they are cooperative.  These conjectures suggest differences that are inherent to genders 

(just as differences in attitude to risk), and if confirmed would make complete formal evolutionary 

explanations desirable. 

The remainder of the paper is organized as follows.  We present the details of our 

experimental design in section 2, and report our results in section 3.  Our theory and the related 

literature are described in section 4.  We offer some discussion in section 5, and section 6 concludes. 
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2. Experimental Design 

Participants were recruited by e-mail from a general database of students at the University of 

California at Santa Barbara who had registered as being interested in participating in paid 

experiments; there were 12-20 people in each session.  The number of participants was always an 

even number, which depended on how many participants were actually present at the beginning of the 

experiment.  The Prisoner’s Dilemma game played is shown below:  entries denote payoff units, with 

each unit worth $0.50 in actual money. 

 
Prisoner’s Dilemma 

 A B 
A 5, 5 1, 7 
B 7, 1 2, 2 

 

Actions were labeled simply A and B; in the analysis we will refer to the choice of A as 

cooperation and B as defection, as usual in the interpretation of the game.  There were 15 sessions 

overall.  Five sessions were all-male, with both groups consisting of exclusively male participants, 

while five sessions were all-female.  In the other five sessions, one group was all-male and the other 

group was all-female.  No participant attended more than one session.  Overall, there were 234 

participants (120 female and 114 male), who earned an average of about $16 (including a show-up 

fee) for a little less than an hour.  A complete set of instructions can be found in Appendix A. 

Participants initially all met in the same room, and they were randomly assigned to either the 

Row group or the Column group for the duration of the session.  Row players went to a room labeled 

Room R, while Column players went to a different room labeled Room C; these labels (Row and 

Column respectively) were prominently displayed on the blackboards of the respective rooms. 
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In each room, participants received instructions that explained how play would proceed (see 

instructions are presented in Appendix A).  Numbered slips of paper were drawn in each room to 

determine the period in which each person was going to play in Room R and Room C.  At the 

beginning of a period, a Row player sat on one side of a table in Room R while a Column player who 

arrived from Room C sat across the table.  The complementary scenario (with labels switched) took 

place simultaneously in Room C.  One can consider the Row player to be at home in Room R and the 

Column player to be away in that same room.  These labels are used purely for convenience, and do 

not denote acceptance of any specific interpretation of behavior.  In each room, group members at 

home in that room were seated in a semi-circle behind the active member of their group and could 

observe both players; thus, Row players are the audience in Room R and Column players are the 

audience in Room C.   All participants were required to observe strict silence at all times.  

In each period, an experimenter in the room placed two opaque index cards face down on the 

table; one card had “A” written on the other side, while the other card had “B” written on the other 

side.  Each player examined these cards and made a choice by passing the card face down to the 

experimenter.  The experimenter then revealed the outcome to everyone in the room by flipping over 

the two cards simultaneously and immediately after receiving the cards.  At the end of the period, the 

away participant went back to the room from which he or she had arrived.  The experiment continued 

for as many periods as needed until each player had made a choice in each room, once at home and 

once when away.   

The final payoff to participants was the sum of two components: the outcome of the two 

games one played and the outcome of all the games played by one’s group members.  The first 

component equals the sum of the payoffs in those two games.  The second component equals 1/3 of 

the sum of the payoffs received by the active players in one’s group, only for the periods when one 
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was not an active player.  These rules were clearly explained to the participants prior to the 

commencement of play. 

 
3. Experimental Results 

The dependent variable of greatest interest is the cooperation rate, which is the fraction of A 

choices.  Table 1 summarizes the aggregate cooperation rates for males and females, depending on 

the type of session and whether they are at home or away.  Complete results for each individual 

session are shown in Appendix B. 

 
Table 1: Aggregate Cooperation Rates. 

Number of times the participant chose A and total number of choices. 

 Home Away Combined 

Males in homogenous sessions 21/76 
(27.6%) 

34/76 
(44.7%) 

55/152 
(36.2%) 

Males in mixed sessions 12/38 
(31.6%) 

14/38 
(36.8%) 

26/76 
(34.2%) 

Males, overall 33/114 
(28.9%) 

48/114 
(42.1%) 

81/228 
(35.5%) 

    

Females in homogenous sessions 36/82 
(43.9%) 

24/82 
(29.3%) 

60/164 
(36.6%) 

Females in mixed sessions 19/38 
(50.0%) 

15/38 
(39.5%) 

34/76 
(44.7%) 

Females, overall 55/120 
(45.8%) 

39/120 
(32.5%) 

94/240 
(39.2%) 

 
 The overall cooperation rates (in bold) for males and females are similar, 35.5% and 39.2% 

respectively.  The test of the difference of proportions (see Glasnapp and Poggio (1985)) finds no 

significant difference in these cooperation rates (Z = 0.81, p = 0.418; all statistical tests are two-tailed, 

unless otherwise indicated).  The difference is even smaller in gender-homogenous sessions, with 

overall cooperation rates of 36.2% for males and 36.6% for females.  Thus, we see no evidence of 

differences in average cooperation across gender, if we average over the different conditions.   
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However, this similarity in average behavior is the result of a balancing of significant effects 

of the interaction of role and gender.  If we look at behavior in similar situation of males and females, 

we find that males cooperate significantly less when at home than do females (28.9% versus 45.8%, 

with Z = 2.67, p = 0.008).  Males cooperate more when away than do females (42.1% versus 32.5%), 

but this difference is not statistically significant, with Z = 1.52, p = 0.129.  The cooperation rate for 

males is 13.2 percentage points higher when away than when at home (42.1% versus 28.9%), while 

the cooperation rate for females is 13.3 percentage points lower when away than when at home 

(45.8% versus 32.5%).  Both of these differences are statistically significant, with Z = 2.08, p = 0.038, 

and Z = -2.12, p = 0.035, respectively.   

If we consider the gender composition of participants in the session, we find that the 

cooperation rate in all-male sessions is 17.1 percentage points higher when away than at home 

(44.7% versus 27.6%); this difference is significant, with Z = 2.19, p = 0.028.  This pattern is reversed 

in all-female sessions, with a cooperation rate 14.6 percentage points higher when at home than when 

away; the test of the difference of proportions gives Z = -1.95, p = 0.051.  In the mixed-gender 

sessions, these results go in the same directions, but are of smaller size and not significant; we have Z 

= 0.48, p = 0.631 for males in mixed-gender sessions and Z = -0.92, p = 0.358 for females in mixed-

gender sessions. 

These tests do not take into account the possible simultaneous interaction between gender and 

role at home and away.  In Table 2, we present the marginal effects estimated from a logit regression, 

after clustering on each individual participant to take into account the fact that we have two 

observations for each participant.  
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Table 2: Marginal effects from the Logit Regression for Cooperation 

 
 Cooperate 

Female Away -0.126*** 
(0.048) 

Male Home -0.160*** 
(0.056) 

Male Away -0.035 
(0.060) 

N 468 

Log-pseudolikelihood -304.61 

 
*** indicates significance at p = 0.010.  Standard Errors are in parentheses. 

The omitted category is the female cooperation rate when at home. 
 

The regression confirms that females cooperate significantly less when away than when at 

home (a reduction of 12.6 percentage points), and male cooperate significantly less when at home 

than do females (a difference of 16.0 percentage points); both of these differences are significant at p 

= 0.010.  There is no significant difference between the cooperation rates for females when at home 

and males when away.  

Checking for the robustness of the results, one might argue that while each individual makes 

only one choice in each environment, each individual’s decision is not independent, since an 

individual has observed previous outcomes when at home.  The most conservative statistical test 

considers each session as one independent observation for each gender’s cooperation rates (for both 

genders, there are five same-gender and five mixed-gender sessions).  As can be seen from Appendix 

B, cooperation rates for males were higher when they were away in eight of the 10 sessions and lower 

in one of the 10 sessions (the rates were the same in the other session).  A simple binomial test 

indicates statistical significance (Z = 2.06, p = 0.040).  Similarly, cooperation rates for females were 

lower when they were away in seven of the 10 sessions and higher in two of the 10 sessions; 



 9

however, here the difference is not statistically significant with session-level data (Z = -1.34, p = 

0.180).  Finally, we can calculate the difference in home and away cooperation rates for each session 

and compare these across gender.  A Wilcoxon-Mann-Whitney ranksum test gives Z = 2.67, p = 

0.008, so that even the most conservative test indicates strongly that the male and female patterns 

across roles are different. 

Given the possibility that participants may be influenced by previous choices by group 

members, we then check whether this behavior changed significantly over time, a question that has 

additional independent interest.  For this, we analyze (see Figure 1) the rate of cooperation at home 

over time for males and females: 

Figure 1: Cooperation rate at home over time 
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 There is a slight decline in cooperation rate for males, and no time trend in female cooperation 

rate.  To analyze significance of the trends, we run a panel data logit analysis of the effect of the past 

periods on choice. This confirms that the time trend exists for males playing at home: cooperation 

rate falls by an estimated 1.4 percentage points every period; the interaction of male gender with the 

number of periods is negative and significant (Z = -2.58, p = 0.010), while the period variable is not 



 10

(Z = 0.01, p = 0.996), thus strengthening over time the negative effect on cooperation of male gender 

playing at home. The effect is not significant for individuals (male or female) playing when away.  

A further check on the robustness of the results is obtained by looking at the correlation 

between the choices in one period and the next.  Recall that participants only observe the host choices 

of members of their group.  The correlation between host cooperation from one period to the next is 

0.475, significant at p = 0.000, which might indicate that one teammate’s decision at host influences 

teammates who follow, or that the effects we find are inducing a correlation in behavior of different 

participants when they are in the same environment.  However, the correlation between guest 

cooperation from one period to the next is even slightly higher, at 0.495 (also significant at p = 

0.000).  Since one does not observe one’s teammates’ play as guests, in this case there is no 

mechanism for influence.  The other possible transmission channel is through the observation of the 

visitor choices in one’s own room; while this could affect behavior when away, it would seem more 

likely that the channel of influence runs through observing one’s group members rather than from 

observing strangers.  Thus, we interpret this as evidence that host choices are no less independent 

than guest choices.  

Finally we look at how behavior is affected by homogeneity and heterogeneity of gender 

composition of groups in the same experimental session.  In Table 1, we see that males cooperate 

more when away by an average of 17.1 percentage points in the all-male sessions, as compared to 5.2 

percentage points in the mixed-gender sessions.  By comparison, there is little corresponding 

difference (14.6 percentage points versus 10.5 percentage points) for females across all-female and 

mixed-gender sessions.  However, we do note that the overall rate of females choosing cooperation is 

higher when playing against males than against females.  This is true both when at home (50.0% 

versus 43.9%) and when away (39.5% vs. 29.3%), although neither difference is statistically 
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significant, nor is the difference found by pooling these data (the test of the difference of proportions 

gives Z = 1.20, p = 0.230).  We do not observe this pattern for males, as they play slightly more 

cooperatively against females when at home, but less cooperatively against females when away. 

 

4. Theoretical Background 

Our experimental setup adds two different elements to a Prisoner’s Dilemma game: the 

presence of a group watching the behavior of individuals, and the polar gender difference in the 

composition of the groups. There is evidence suggesting that both elements will affect behavior.  

For the effect of group versus individual play, the risky-shift literature in social psychology 

(beginning with Stoner (1961)) hypothesizes that deliberation leads groups to make riskier decisions 

than the average of its individual members.  Insko, Schopler, Hoyle, Dardis, and Graetz (1990) 

provide evidence of an individual-group discontinuity in behavior, with groups being more 

aggressive.  Recent work (e.g., Charness, Rigotti, and Rustichini (2007)) has shown that group 

membership may affect decisions made by individual members, even in controlled laboratory 

environments in which participants have monetary incentives.  

For the effect of gender composition of groups, a related literature indicates that women are 

less competitive than men. In the experiments underlying the studies, the environment is 

characterized by a payment scheme, which is called competitive if the payment depends on the 

performance of the individual relative to that of other participants.  Findings (Gneezy, Niederle, and 

Rustichini (2003), Gneezy and Rustichini (2004), and Niederle and Vesterlund (2007)) show an 

improvement in performance with homogeneous gender groups when the payment scheme becomes 

competitive.  This improvement is smaller for females, who are also less likely to choose a 

competitive scheme when they are given a choice.  
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How should we expect these two elements, gender and audience, to interact?  The literature 

providing an evolutionary foundation for gender differences in preferences (see Becker and Michael, 

(1973), Rubin and Paul (1979), Karni and Schmeidler, (1986), Robson (1996a), (1996b)), can provide 

some methodological insight.  For example, the finding that females seem to be more risk averse has 

stimulated research trying to provide a foundation for selection of preferences.  The main idea is that 

higher willingness to take risks is selected for players in games that have winner-take-all payoff 

structures, as with males in sexual competition (see for example Dekel and Scotchmer (1999) for a 

detailed analysis of this issue; see also Robson (1996a), Wärneryd (2002)).  There is no similar 

research regarding the explanation of gender differences in behavior observed by in and out-groups.  

On the model of the literature on risk preferences, we suggest that a promising direction might be the 

following:  Clearly, social behavior provides a signal of unobservable types to others; hence when 

players choose an action that is (as in our experiment with an audience) socially observable they will 

also take into account the signal that this action provides.  A difference in social behavior across 

genders might be induced by different preferences over the social signal.  What could be the reason 

for gender differences in such preferences?  

Theories in social and evolutionary psychology provide a conceptual structure.  Cross and 

Madson (1997) argue that important gender differences in social behavior may be explained by 

differences in the construction and maintenance of self-definition (self-construal, Markus and 

Kitayama (1991)): men rely on an independent self-construal, women an interdependent one.  This 

view might suggest that social bonds and interactions are less important for men.  In our experimental 

environment, this theory would predict that the male response would be independent of the nature of 

the audience composition, while the female response would not.  Within the conceptual structure of 

Cross and Madson, however, Baumeister and Sommer (1997) argue that social bonds are instead 
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equally important for men and women, but in a different way.  Men seek social connections in larger 

groups, with the aim of achieving a favorable position in the social hierarchy, while women seek 

those connections in smaller, or even dyadic, relationships.1   

In the specific environment of our experiment, when behavior is socially observable both 

males and females are likely to be concerned with the signal their social behavior sends to in-group 

members and potentially to out-group members; which attributes are deemed important may differ 

across gender.  In same-gender sessions, males may prefer signaling to other in-group males that they 

are tough and that the male opponent cannot take advantage of them, in order to enhance their status 

in the group.  In the Prisoner’s Dilemma game this motivation makes the choice of defection more 

appealing: if the opponent defects, the player will not be seen to be a ‘sucker’, while if the opponent 

cooperates, the player will have a higher payoff than the opponent.  This incentive would be weaker 

for males when away, so that the cooperation rate should increase.  In mixed-gender sessions, when 

the male meets a female this incentive should be reduced, and so the difference in behavior when at 

home and when away should also be reduced.  

In same-gender sessions, females may be inclined to signal to their in-group members their 

cooperative traits, more so than to female out-group members; this is because they rely on 

interdependence and interaction with the in-group members, but not with the out-group members.2  In 

the Prisoner’s Dilemma game this motivation makes cooperation more appealing at home, since it 

                                                 
1 These theories are developed as psychological theories, but the predictions have an established evolutionary foundation 
(as Baumeister and Sommer (1997, p. 39) also mention), both for males (Barkow (1975, 1989), Alexander (1987), 
Symons (1979), Ridley (1993), Buss (1994)) and females (Hrdy (1999, 2001, 2005, 2009)).  For example, status and 
warriorship are highly correlated in two tribes of the Ecuadorian Amazon (Patton (2000)). 
2 A strong evolutionary reason for this can be seen in the work of Hrdy (1999, 2001, 2005, 2009), which emphasizes how 
the help of individuals (female and male) close to the mother (allomothers), had a critical role in child rearing, as opposed 
to early models of attachment in evolutionary psychology that saw the mother as the almost-exclusive caretaker 
(Ainsworth and Bowlby (1965), Bowlby (1969)).  The help of allomothers would depend on reciprocal exchange, hence 
on the reputation that the mother had for cooperative behavior.  This help would be coming from in-group members, and 
not from out-group ones, hence females would be less interested in signaling cooperative traits to out-group individuals, 
who would be less likely to offer help in the future.   
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signals willingness to risk a low personal payoff in exchange for a possible higher joint payoff.  Thus, 

the cooperation rate for females should fall in the away condition: and if the view presented in Cross 

and Madson holds at least partially, so that in-group bonds are stronger for females, then cooperation 

rate for females when away should be lower than for males when away.    

In mixed-gender sessions, the additional motivation provided by the social signal would be 

weaker.  For males, a display of tough behavior with a female should be less valuable if the 

motivation is status.  For females, it should be less valuable to signal cooperative traits at home when 

the other player is an out-group male, since males who are not next of kin are less likely to be 

allomothers (as is documented among primates: Fairbanks and McGuire, (1993), Smith (2006)).  In 

summary, the effects of an audience (of either type) should be weaker in mixed-gender sessions.  

 

5. Interpretation of results 

The important and significant patterns in our data are: 1) males cooperate less at home than 

when away, whereas females cooperate more at home than when away; 2) at home, the cooperation 

rate of females is higher than that of males; 3) when away, the two cooperation rates are similar.  

These patterns must be explained by a theory.    

To get a richer picture, it is first interesting to compare our results with those for the same 

Prisoner’s Dilemma game reported in Charness, Rigotti, and Rustichini (2007).  The subject pool in 

the two studies is the same (students at UCSB), so comparing the results is meaningful.  The major 

difference between the designs of the two studies is in the gender composition of the groups.  Each 

group in the comparable treatment in the earlier study was comprised of a mix of males and females, 

in similar proportions; overall, there were 41 male and 59 female participants.  The male cooperation 

rate at home was 36.6%, compared to 28.9% in the current study; the female cooperation rate was 
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35.6%, compared to 45.8% in the current study.  Thus, the cooperation rates with mixed-gender 

groups tend to be closer to the mean behavior, and there is no significant overall gender difference in 

behavior.  The comparison between these results and ours suggests that gender composition of a 

group, rather than gender of the participant per se, affects behavior. 

In Charness, Rigotti, and Rustichini (2007), sessions were also conducted in which no 

audience was present, so it was possible to check separately the effect of audience. The effect on 

behavior was significant at home, but not when away.  The cooperation rate for participants at home 

with an in-group audience was 36.0% versus 56.7% with no audience (Z = 2.96, p = 0.003); on the 

other hand, the cooperation rate with an out-group audience was 46.0% versus 48.1% with no 

audience (Z = 0.30, p = 0.764).  These results show that the outcome per se is not the only driving 

factor in one’s decision when one’s group members are present. They also suggest that the awareness 

that one’s in-group members are observing is important, but whether members of the out-group are 

observing is less important.   

The theory we examined assumes that males and females have different incentives regarding 

the signal they wish to send to the in-group and out-group members.  The predictions of this theory fit 

most of the observed patterns.  At home males have the additional motivation to signal to other in-

group males that they are tough; this motivation is weaker when they face out-groups, because they 

are less likely to establish hierarchical relations with them.  Females instead wish to signal to other 

in-group females that they are cooperative, with a weaker motivation when facing out-group 

individuals.   In our data we do observe that males play less cooperatively and females play more 

cooperatively in front of their peers.  The cooperation rate should be closer amongst the two genders 

when away, since individuals are in both cases less interested in signals sent to strangers; or (in the 

Cross and Madson view that in-group bonds are relatively stronger for females) the cooperation rate 
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should be lower for females when away, which is what we find.  Overall cooperation rates for males 

and females when away are 42.1% and 32.5%, respectively; while this difference is not significantly 

significant (Z = 1.52, p = 0.129), in the same-gender sessions we have 44.7% versus 29.3%, a 

significant difference  (Z = 2.02, p = 0.044).  

 
6. Conclusion 

 We report a qualitative and significant gender difference in cooperation rates in a prisoner’s 

dilemma experiment.  Individuals of different genders respond differently to an in-group or an out-

group audience watching their behavior:  With an out-group audience, cooperation rates are similar 

for the two genders.  However, females cooperate more with an in-group audience, while males 

cooperate less.  The average overall cooperation rate is similar for the two genders, and in line with 

what had been found earlier.  These results provide insight to the puzzle posed by existing literature 

regarding the lack of observed gender differences in social behavior.  

 The fact that differences are strong when participants play in front of the in-group audience, 

and are absent otherwise, strongly suggests that the signal sent to in-group members concerning 

social behavior is the driving force of the difference.  The specific explanation we propose regarding 

the difference in behavior is that men prefer signaling to other members in their group that they are 

tough, while women prefer to signal they are inclined to cooperation. Extending these results to 

different game forms, thereby testing our proposed explanation, seems one of the most promising 

directions for future research. 
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Appendix A - Instructions 
 
 

INSTRUCTIONS (room R) 
 
Thank you for participating in this experiment. You will receive $5 for your participation, in addition 
to other money to be paid as a result of decisions made in the experiment. 
 
There are 20 people participating in this session. They have been randomly divided into two rooms, 
each with 10 people. You are in room R, this means you are a Row decider. 
 
There will be ten rounds in this session, and each person will make two decisions, one in each room. 
You have a card with a green number and a card with a (different) yellow number. These numbers 
will determine when and where you make decisions. 
 
Your green number indicates the round during which it will be your turn to make a decision in the 
room where you are now (room R). 
 
Your yellow number indicates the round during which it will be your turn to go to the other room 
(room C) and make a decision there. 
 
In each round there are two people making a decision. Each person will be making a simultaneous 
choice between A and B in the following decision matrix: 
 

  
Column 

  A B 

A 5, 5 1, 7 
Row 

B 7, 1 2, 2 

 
In each cell, the first number represents the outcome for the Row decider and the second number 
represents the outcome for the Column decider.  
 
Thus, if both people choose A, the Row decider receives 5 and the Column decider receives 5. If both 
people choose B, the Row decider receives 2 and the Column decider receives 2. If the Row decider 
chooses A and the Column decider chooses B, the Row decider receives 1 and the Column decider 
receives 7. If the Row decider chooses B and the Column decider chooses A, the Row decider 
receives 7 and the Column decider receives 1.  
 
The other nine members of each room also have a financial stake in the outcome – each person not 
making a decision receives 1/3 of the amount shown for the realized outcome.  
 
Thus, if both deciders choose A, every inactive person in room R receives 5/3 and every inactive 
person from room C receives 5/3. If both deciders choose B, every inactive person from room R 
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receives 2/3 and every inactive person from room C receives 2/3. If the Row decider chooses A and 
the Column decider chooses B, every inactive person from room R receives 1/3 and every inactive 
person from room R receives 7/3. If the Row decider chooses B and the Column decider chooses A, 
every inactive person from room R receives 7/3 and every inactive person from room R receives 1/3.  
 
Each unit is worth $0.50 in actual money (2 units = $1) that will be paid in cash at the end of the 
experiment. 
 
All people in the room (except for the person from the other room) will be able to watch the decider 
who belongs to their room make his or her choice (however, no verbal comments are permitted).  
 
The decision of the person who walks into the room, on the other hand, is made privately.  
 
The outcome of the joint decision is immediately revealed to all people in the room. 
 
After the 10 rounds are completed, we will total each person’s earnings (from the outcomes of the 
two self-made decisions, as well as the other 18 outcomes), add the $5 show-up fee, and pay each 
person individually and privately, using the numbers on your two cards to identify your decisions. 
 
Please feel free to ask questions. 
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Appendix B – Session-level data 
 
Cooperation Rates for Males 

 Home Away Combined 
All-male sessions    

Session 1 2/16 (12%) 7/16 (44%) 9/32 (28%) 
Session 2 5/16 (31%) 7/16 (44%) 12/32 (38%) 
Session 3 4/16 (25%) 5/16 (31%) 9/32 (28%) 
Session 4 5/14 (36%) 8/14 (57%) 13/28 (46%) 
Session 5 5/14 (36%) 7/14 (50%) 12/28 (43%) 

    
MF sessions    

Session 1 1/10 (10%) 2/10 (20%) 3/20 (15%) 
Session 2 3/8 (38%) 4/8 (50%) 7/16 (44%) 
Session 3 2/6 (33%) 2/6 (33%) 4/12 (33%) 
Session 4 2/6 (33%) 3/6 (50%) 5/12 (41%) 
Session 5 4/8 (50%) 3/8 (38%) 7/16 (44%) 

 
Cooperation Rates for Females 

 Home Away Combined 
All-female sessions    

Session 1 11/20 (55%) 6/20 (30%) 17/40 (42%) 
Session 2 6/14 (43%) 3/14 (21%) 9/28 (32%) 
Session 3 4/12 (33%) 5/12 (42%) 9/24 (38%) 
Session 4 10/16 (62%) 4/16 (25%) 14/32 (44%) 
Session 5 5/20 (25%) 6/20 (30%) 11/40 (28%) 

    
MF sessions    

Session 1 5/10 (50%) 4/10 (40%) 9/20 (45%) 
Session 2 3/8 (38%) 2/8 (25%) 5/16 (31%) 
Session 3 3/6 (50%) 3/6 (50%) 6/12 (50%) 
Session 4 4/6 (67%) 3/6 (50%) 7/12 (58%) 
Session 5 4/8 (50%) 3/8(38%) 7/16 (44%) 

 
 


