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Abstract Employing a two-by-two factorial design that manipulates whether dicta-
tor groups are single or mixed-sex and whether procedures are single or double-blind,
we examine gender effects in a standard dictator game. No gender effects were found
in any of the experimental treatments for the mean or median levels of giving, or for
the propensity to give nothing. However, females chose to give away half of their
endowments with greater frequency than males in the pooled single-sex treatments.

Keywords Other-regarding · Selfish · Altruism · Gender · Dictator · Anonymity ·
Experiment · Priming
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1 Introduction

Numerous experimental and theoretical studies have examined and analyzed other-
regarding versus self-interested behavior (e.g., Bolton and Ockenfels 2000; Camerer
2003; Fehr and Schmidt 1999; Rabin 1993). To date, extensive evidence sug-
gests that people are not indifferent to the welfare of others, even to anonymous
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strangers, particularly when their choices directly determine other people’s out-
comes (e.g., Charness 2000; Charness and Rabin 2002; for an excellent recent
survey on other-regarding behavior see Cooper and Kagel 2009). A well-known
and widely employed experimental framework that highlights the role of distribu-
tional other-regarding preferences is the dictator game (e.g., Forsythe et al. 1994;
Kahneman et al. 1986). In this game, one of the two parties is randomly assigned to
be the “dictator” and endowed with a sum of money, $X. The dictator is allowed to
give the other party, the “recipient,” any amount of money, $Y , where 0 ≤ Y ≤ X,
at the dictator’s own choosing. The recipient makes no decision, but simply receives
whatever is given to him/her. Since the recipient has no power to influence the dicta-
tor’s decision, this game effectively removes any strategic motivation to behave in an
apparently altruistic manner.

Within the large dictator-game literature, gender has been studied to determine
whether one sex is more generous than the other. The most dramatic and impactful
finding comes from Eckel and Grossman (1998) (EG hereafter). In a carefully de-
signed study, they find that under double-blind procedures, women give away twice
as much as men (16% versus 8% of the endowment). This result, which supports
the conventional wisdom that women are more generous than men, has received
much attention from both economists and other social scientists and has been cited
widely since its publication.1 In contrast, Bolton and Katok (1995) (BK hereafter)
find no gender effects (12% versus 11% of the endowment for women and men
respectively).2 Other studies also provide mixed and ambiguous results (e.g. An-
dreoni and Vesterlund 2001; Cox 2002; Cox and Deck 2006; Ben-Ner et al. 2004;
Dufwenberg and Muren 2006; Song et al. 2004), though the experimental settings in
these papers are somewhat different from the standard dictator-game setting used
in EG and BK. Two recent survey articles summarize the large and growing lit-
erature on gender differences in economic behavior (Croson and Gneezy 2009;
Eckel and Grossman 2008).

A closer look at EG and BK reveals that there are notable methodological differ-
ences between these two papers. Specifically, while EG used single-sex groups in its
dictator sessions and adopted a double-blind procedure, BK used mixed-sex dictator
groups and a single-blind procedure. Thus, it is unclear whether the source of the dif-
ferent gender results was the single- versus mixed-gender dictator groups, the single-
versus double-blind procedures, or some other factor. In this study, we intended to
identify the source of this discrepancy by means of a two-by-two factorial design that
manipulates whether dictator groups are single or mixed-sex (henceforth ss or ms)
and whether procedures are single- or double-blind (henceforth sb or db).3 In light of
the results, we ultimately chose to run three of the four treatments that make up the
complete factorial design: ss:sb, ms:sb, and ss:db.

1According to the Web of Science, Eckel and Grossman (1998) has been cited 96 times in published
articles. Google Scholar lists 289 citations in published and unpublished work.
2According to the Web of Science, Bolton and Katok (1995) has been cited 41 times in published articles.
Google Scholar lists 107 citations in published and unpublished work.
3For a discussion on the importance of anonymity and different experimental procedures, see Hoffman
et al. (1996, 1994).
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In economics, a double-blind treatment is one in which the decisions and payoffs
of the subjects are anonymous with respect both to the other subjects and to the ex-
perimenters (Hoffman et al. 1994). In contrast, in a single-blind treatment, decisions
and payoffs are anonymous with respect to other subjects, but not necessarily to the
experimenters. EG stressed the importance of their double-blind setting, arguing that
it “removes risk, the possibility of gender-related subject interactions, and the exper-
imenter effect” (p. 732).

We conjectured that sitting in a room in which all other decision-makers were of
the same gender might also have important effects through gender priming. There is
a large psychological literature on gender priming. For example, Shih et al. (1999)
demonstrate that Asian-American women perform better on a mathematics test when
their ethnic identity is activated and worse when their gender identity is activated than
a control group. They argue that the activation of cultural and gender stereotypes
is responsible for these results. In Shih et al. (1999), the priming occurs through
questionnaires that ask either gender- or ethnic-related questions. We hypothesized
that sitting in a room with others, who are all of the same gender, might have a similar
effect, especially as this is not likely to occur through random chance.

To our surprise, no gender effect was found in any of the experimental treatments
for mean or median donation, or for the propensity to donate a positive versus a zero
amount. Moreover, neither single- versus mixed-sex groups nor level of anonymity
had any impact on male relative to female behavior along any of these dimensions.
The only manifestation of a gender effect in our data was that in single-sex groups
females had a higher propensity than males to donate half of their endowments, the
maximum permitted in our design, to an anonymous recipient.

2 Experimental design and procedures

Twenty four experimental sessions took place at the University of Canterbury in New
Zealand in 2009 with 764 undergraduate students serving as subjects. The recruited
dictators, but not the recipients, had never previously participated in an economics ex-
periment. Dictator sessions and recipient sessions were run separately. The recipients
were recruited for sessions which took place after the dictator sessions in a different
classroom. This was done to ensure that the dictators and recipients did not run into
each other on the way to the experimental sessions. Each experimental session lasted
about 30 minutes including the initial instruction period and the payment of subjects.
The subjects earned on average 15 New Zealand Dollars (NZD), part of which was a
5 NZD show-up fee.4

At the beginning of a session, upon entering the classroom, subjects were free to
choose any seat. Each subject was provided with a copy of the instructions, which
were identical for all subjects in the session. The instructions were then read aloud
by the male experimenter who was the only non-subject person present in the class-
room. Subjects were informed that the size of the pie was 20 NZD and dictators were
instructed that they could choose one of six options from giving 0 to 10 NZD to the

4The adult minimum wage in New Zealand at the time of the experiment was 12 NZD per hour.
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recipient in 2 NZD increments.5 The instructions were also projected on a screen.
Any questions were asked and answered privately.

In the two sb treatments, the experimenter distributed decision sheets to dictators
along with large manila envelopes. Once the dictator made a decision by circling one
of the six available options, s/he was asked to place the decision sheet in the envelope
provided to keep his/her decision private. Then the dictators were asked one by one to
approach the payment desk outside the classroom where they were privately paid their
experiment earnings plus the show-up fee. In the ms:sb treatment, the experimenter
noted the dictator’s gender on a separate sheet of paper which was not visible to the
subject being paid. In the recipient sessions, the large manila envelopes were placed
in a box. The recipients were asked to approach the payment desk one-by-one, and to
draw a manila envelope from the box. They were then paid according to the decision
indicated on the decision sheet inside the envelope.

In the ss:db treatment, the dictators were asked to go one by one to a private
decision room to make their decision in complete privacy. On the way to the decision
room, each dictator was given a small envelope containing ten two-dollar coins and a
large manila envelope.6 The subjects were instructed to take out between five and ten
two-dollar coins (thus having six options) and place them in their wallets, pockets,
purses etc., leaving the rest for an anonymously paired recipient. They were then
asked to put the small envelope in a larger manila envelope and place it in the box
outside the decision room. This procedure ensured that neither the experimenter nor
anybody else learned what decisions were made by individual subjects. All subjects
received a show-up fee after they exited the decision room. As the db sessions were
either all-male or all-female, there was no need to note the gender of the dictators.
In the recipient sessions, the large manila envelopes containing small envelopes with
the two-dollar coins (if any) were placed in a box as in the sb sessions. The recipients
were asked to approach the payment desk one-by-one and to draw a manila envelope
from the box. It was stressed by the experimenter that recipients could not touch more
than one envelope when making their selection. This was to avoid having subjects
choose envelopes based on their weight. Once the recipients selected an envelope,
they kept the two-dollar coins (if any) that were in the small envelope and received a
show-up fee.

3 Results

Table 1 summarizes the experimental results. Panel A shows the average amount of
money given away by dictators and the sample size in each of the six categories.
Panel B provides the distribution of dictators’ decisions in each treatment by men
and women.

As summarized in Table 2, whether using Mann-Whitney ranking tests,
Kolmogorov-Smirnov tests for equal distributions, Mood’s Chi-Squared tests for

5In EG, subjects were endowed with $10 US and chose from 11 options in $1 increments. In BK, subjects
were also endowed with $10 US, but chose from six options comparable to those in our design.
6We could not implement the ingenious design used by EG, following Hoffman et al. (1994), because
neither $1 nor $2 bills are used in New Zealand.
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Table 1 Experiment summary

Men Women

Panel A: Average amount of money given away by dictators

Double blind, single sex 3.2982 (n = 57) 3.5600 (n = 59)

Single blind, mixed sex 2.9355 (n = 62) 3.4545 (n = 55)

Single blind, single sex 3.0344 (n = 58) 3.6949 (n = 59)

All treatments 3.08 (n = 177) 3.57 (n = 173)

Level Double-blind Single-blind

Single-sex Single-sex Mixed-sex

Men Women Men Women Men Women

Panel B: Distribution of amounts given away by dictators (percentage in parentheses)

$0 21 (37%) 24 (41%) 32 (55%) 29 (49%) 36 (58%) 26 (47%)

$2 12 (21%) 9 (15%) 4 (7%) 5 (8%) 3 (5%) 6 (11%)

$4 9 (16%) 7 (12%) 2 (3%) 5 (8%) 5 (8%) 6 (11%)

$6 3 (5%) 6 (10%) 8 (14%) 3 (5%) 6 (10%) 1 (2%)

$8 5 (9%) 1 (2%) 4 (7%) 0 (0%) 0 (0%) 6 (11%)

$10 7 (12%) 12 (20%) 8 (14%) 17 (29%) 12 (19%) 10 (18%)

Total 57 (100%) 59 (100%) 58 (100%) 59 (100%) 62 (100%) 55 (100%)

equal medians or conventional t-tests for equal means, no gender differences were
found in any of the three treatments. Moreover, using a binary measure of whether
a dictator gave away a positive amount or not as the dependent variable and gender
as the independent variable, logit regressions did not yield any significant gender
effects in any of these three treatments either. However, a logit regression using a
binary measure of whether or not a dictator gave away half of his/her endowment did
suggest a gender difference for the sb:ss treatment (p = 0.052) on this dimension.7

Pooling the data first from the two single-blind treatments and then from the two
single-sex treatments, and running the same tests also showed no significant differ-
ences between male and female donations, again with one exception. The probability
of female dictators donating half of their endowments was significantly higher than
the probability of male dictators doing so for the pooled ss treatments (p = 0.029).

Next, we examined whether gender-priming influenced the other-regarding behav-
ior of men relative to women. To do so, we first ran an OLS regression with donation
amount as the dependent variable and gender (female = 0, male = 1), a treatment
dummy for gender priming (ss = 0, ms = 1) and an interaction between the two as
independent variables. As indicated in Table 3, Panel A, it yielded no significant ef-
fects. We then ran a logit regression with whether or not a dictator donated a positive
amount as the dependent variable, using the same independent variables as the OLS

7We thank an anonymous referee for suggesting that we examine the effect of gender on the propensity to
give away half of one’s endowment.
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Table 3 Gender and treatment effects on giving (p-values in parentheses)

OLS regression Logit regression Logit regression

on amount on positive amount on half endowment

given away given away given away

Panel A: The effects of gender and gender-priming treatment*

Male dummy −0.546 (0.271) −0.053 (0.835) −0.837 (0.015)

Mixed-sex dummy −0.304 (0.614) −0.103 (0.735) −0.467 (0.243)

Interaction 0.217 (0.800) −0.412 (0.346) 1.104 (0.055)

Constant 3.699 (0.000) 0.207 (0.254) −1.099 (0.000)

Panel B: The effects of gender and anonymity treatment*

Male dummy −0.596 (0.250) −0.338 (0.198) −0.439 (0.182)

Double-blind dummy −0.020 (0.975) 0.307 (0.344) −0.195 (0.618)

Interaction 0.335 (0.710) 0.500 (0.280) −0.162 (0.792)

Constant 3.579 (0.000) 0.070 (0.708) 1.170 (0.000)

*Dummy variables are coded as follows: Male = 1, Double-blind = 1, and Mixed-sex = 1

regression discussed above. Again, nothing was significant. Finally, we ran another
logit regression with the same independent variables, but using whether or not the
dictator gave away half of his/her endowment as the dependent variable. Consistent
with our previous results, the main effect of gender was significant (p = 0.015) for
the pooled ss treatments, while the interaction effect between gender and the gender-
priming treatment variable was very close to the conventional 0.05 significance level
(p = 0.055). The latter result implies that there is a near significant difference in
gender effects on the propensity to give away half of one’s endowment between the
pooled ss and ms treatments.

Analogous OLS and logit regressions with level of anonymity as the treatment
variable showed no significant effects. The failure to reject the null hypothesis of
no interaction effect in these three regressions implies that anonymity level had no
significant effect on the difference between male and female contributions.

Given that no treatment effects were found except as regards the relative propen-
sity of males versus females to donate half of their endowments, we pooled the data
from all three treatments together to allow for greater statistical power in analyz-
ing the other possible manifestations of a gender effect. The average amount given
away was $3.08 (15%) for men and $3.57 (18%) for women. Once again, Mann-
Whitney ranking tests, Kolmogorov-Smirnov tests for equal distributions, Mood’s
Chi-Squared tests for equal medians and conventional t-tests for equal means, re-
ported in the last line of Table 2, all failed to show any significant gender differences.
Moreover, a binary logistic regression of the probability of giving away any posi-
tive amount showed that gender did not have any significant impact either. We did
not pool the data across treatments to examine the propensity to donate half of one’s
endowment because of the existence of the treatment effects discussed above.
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4 Discussion

In this study, we were unable to explain the reason that EG found females to be more
generous than males, while BK did not. Instead, our results seem largely to support
the BK finding, even in the ss:db treatment that most resembles the EG study. How-
ever, we did obtain one result along similar lines to those obtained by EG. Females
had a greater propensity to donate half of their endowments in the pooled ss, but
not in the ms treatment. The EG study also used single-sex groups. In their study,
15% of females compared with 5% of males donated half or more of their endow-
ments.8 In the BK study, which used mixed-sex groups, the comparable percentages,
eyeballed from their Fig. 2, were about 10% for males and 9% for females. The com-
parable percentages in our three treatments are presented in Table 1, and along with
our statistical results, suggest that gender priming through group composition may be
responsible for the differing male versus female propensities to donate half of their
endowments in EG versus BK. Working in single-sex groups appears to prime some
females to make the “ultra-fair” choice of equally dividing their endowments while
priming some males to do the opposite. However, any effect of such priming is too
weak to result in any other observable treatment effects on the relative overall gen-
erosity of males versus females. Given the inability of gender priming to explain the
major discrepancies in male versus female giving between EG and BK, we do not feel
that strong conclusions about its role in affecting the relative propensities of males
and females to donate resources to others are warranted. Rather, we urge that the role
of gender priming on other-regarding and other economic behavior be studied further
by experimentalists.

Why do the results of our study differ from those of EG? Of course, there were
differences between the two studies. We use New Zealand university undergrad-
uates rather than American undergraduates. Owing to the non-existence of low-
denomination paper currency in New Zealand, we implement the double-blind treat-
ment in a different manner. Following BK, we do not permit our dictators to give
away more than half of their endowments. However, attitudes toward gender in New
Zealand appear to resemble those in the United States, our db treatment provides
complete anonymity, and in EG, only one subject, a male, gave away more than half
of his endowment.

As in any replication by a different set of researchers, the experimenters were
unavoidably different. As in BK, our experiments were all conducted by a male re-
searcher.9 EG’s experiments were conducted by a female. Different experimenters,
despite their best efforts, can potentially affect the behavior of subjects. In Kantowitz
et al. (2008), a well-known textbook in experimental psychology, the authors ad-
dress this issue as follows: “The gender, race, and ethnicity of the experimenter are
also potential experimenter effects. Experimenter characteristics are more likely to
bias the results of an experiment in research that focuses on issues related to these

8These proportions include the one male subject who donated more than half of his endowment. Such an
action was not permitted either in BK or our own study.
9BK refers to the experimenter as the “monitor.” In a private communication, Gary Bolton indicated that
he was the monitor.
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characteristics—for example, the race of an experimenter who is conducting an ex-
periment concerning the effect of skin color on work performance ratings” (p. 70). It
is possible that such experimenter effects influenced the results in all three papers.

Cooper and Kagel (2009) note that “results from dictator games are sensitive to
a variety of seemingly innocuous variations” (p. 29). However, if the finding that
women are more generous than men depends on such design features, it is difficult
to maintain that it represents “a baseline difference in men and women” as EG con-
cluded (p. 733). While this conclusion seemed appropriate and warranted given the
results of their well-designed study, good science requires replication and robustness
checks. Inability to replicate demands reconsideration of earlier conclusions. This is
particularly important when the conclusion feeds into a common popular stereotype
and has made such a deep impression, evidenced by the number of citations EG has
received.

After completing this paper, we became aware of a related study by Boschini et al.
(2009). Like us, they explore the role played by different experimental settings of the
dictator game in eliciting apparent gender differences in generosity. They also ex-
amine gender priming, doing so in two ways: first, they ask subjects to specify their
gender either on the first or last page of a questionnaire; second, some sessions are
single-sex, while others are mixed-sex. Only an administrator, who was not otherwise
involved in the experiment, observed the earnings of the subjects. They found women
to be more generous than men only in their gender-first, mixed-sex treatment. Since
EG used single-sex groups and did not prime their subjects by means of a question-
naire, these results, while interesting and provocative, cannot explain the differences
between EG and BK.

The lesson in all this is that the jury is still out on gender differences in generos-
ity. More evidence and replication is required before we can confidently distinguish
between a corroborated conclusion and either type-1 or type-2 statistical error.
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