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Reconsidering whether women are less selfish than men:

group gender composition matters in dictator games

Kazuhito Ogawa, Akihiro Suzuki, Hiromasa Takahashi, and OToru Takemoto
(Kansai University) (Yamagata University) (Hiroshima City University) (Tezukayama
University)

1 Introduction

We focus on the gender differences in generosity using a dictator game experiment. Even though some previous
studies investigated this using the dictator game experiment, they did not arrive at a definitive conclusion.

Bolton and Katok (1995) found that on average, women donated more than men did in single-anonymous
dictator game experiments. However, this difference was not significant.

Eckel and Grossman (1998) examine the gender difference using double-anonymous dictator game
experiments; double-anonymity assures not only anonymity between experimenters and dictators but also
anonymity between dictators and recipients. Eckel-‘and Grossman (1998) found that on average, female dictators
donated significantly more than male dictators did. Judging from the above review, it seems that the reason for the
different result between Bolton and Katok (1995) and Eckel and Grossman (1998) is the difference between
single-anonymous and double-anonymous procedures.

Note that there are two important differences in experimental procedures between Bolton and Katok (1995) and
Eckel and Grossman (1998). First is the difference in the anonymity procedure. Second is the gender composition
of dictator participants. Eckel and Grossman (1998) compare the treatment where only female dictators are
gathered and the other treatment where only male dictators are gathered. We call environments such as these
“single-sex” treatments. In contrast, in the experiment of Bolton and Katok (1995), both female and male dictators
are gathered in a room. We call this environment the “mixed-sex” treatment.

The difference between the single-sex and the mixed-sex treatments might account for the different result
between Bolton and Katok (1995) and Eckel and Grossman (1998). This difference can be reworded as whether
there is gender priming or not. This difference may affect donation rates. In the single-sex condition, female
dictators may be swayed by the stereotypical view that women are generous (gender priming effect) and they may
behave accordingly.

Therefore, we investigate the gender differences in double-anonymous dictator game experiments under the
mixed-sex treatment. Moreover, we examine the gender priming effect comparing female dictators in the

mixed-sex and in the single-sex treatments.

2 Hypotheses

We generated the following two hypotheses because we thought that gathering only women in one room activates



their gender stereotype (priming effect) and lets them behave generously:

Hypothesis 1: Female dictators under the single-sex condition donate more than female dictators under the
mixed-sex condition.

Hypothesis 2: Under the single-sex condition, female dictators donate more than male dictators.

3 Methods

We conducted two types of double-anonymous dictator game experiments. They differ in the way of gathering
dictators. The first is the single-sex treatment. In this treatment, we gathered only female or only male dictators in
aroom “A”. The other is the mixed-sex treatment. In this treatment, we gathered both female and male dictators in
Room A. In both treatments, experimenters did not let it be known that the method of gathering participants was
related to participants’ gender.

In the single-sex treatment, recipients were gathered in a different room from Room A, which we call Room B.
Dictators and recipients never saw each other and were anonymous to each other. At the beginning of the
experiment, all participants received JPY 500 as a participation fee, which was common knowledge. Then, only
the dictators received the envelope containing ten JPY 100 coins. After receiving the envelope, each dictator
moved to a Room C with his or her envelope, one at a time. In Room C, the dictator performed the following task
all alone: Each dictator decided how much money to donate to an anonymous recipient, removed the rest of the
money except for the donation from the envelope, and then put the envelope into the locked ballot box placed in
Room C. After the dictator returned to Room A, the coordinator, who was selected from the participants in Room
A at the beginning of the experiment, called the next dictator to move to Room C. Each dictator put the money
removed from the envelope into his/her coin purse or pocket so that the other participants didn’t know the amount
he or she donated. The above task was described in the instructions for the dictators. The experiment procedure
was led by the coordinator. The experimenter waited outside Room A and directed each dictator to Room C.

After all the dictators had finished the task, the experimenter took the envelopes to Room B and distributed the
envelopes to the recipients. The recipients opened the envelopes, checked them and wrote down the donation
amount.

The procedure was the same for the mixed-sex and the single-sex treatments except the points below: 1) both
female and male dictators were gathered in Room A; 2) in the mixed-sex treatment, there were two rooms, Rooms
C1 and C2, instead of Room C; 3) the experimenter directed the female and male dictators to Rooms C1 and C2,
respectively; 4) when distributing the envelopes to recipients, the experimenter distributed the envelopes in Room
C1 first, then distributed the envelopes in Room C2.

The above procedure in the mixed-sex treatment is double-anonymous except for participants’ gender. By doing
S0, we can connect the sex of the dictator to her/his donation amount.

We conducted a series of treatments from November 2013 to December 2015 at Kansai University. In the



single-sex treatment, 56 female and 38 male students participated in a dictator role. In the mixed-sex treatment, 55
female and 52 male students participated in a dictator role. The same number of students as the participants in
dictator roles participated in recipient roles. No individual participated more than once in a dictator role. Rewards
were from JPY 500, which is a participation fee, to JPY 1500.

4 Results

Table 1 summarizes our experimental results. Table 2 reports the result of a Tobit regression to investigate the
gender difference and the differences in treatments. The dependent variable is the donation rate. Female*Mixed is
a dummy variable equal to 1 if the dictator participant is female and takes part in the mixed-sex treatment and O
otherwise; Male*Mixed is a dummy variable equal to 1 if the dictator participant is male and takes part in the
mixed-sex treatment and O otherwise; and Male*Single is a dummy variable equal to 1 if the dictator participant is
male and takes part in the single-sex treatment and O otherwise.

First, the coefficient of Male*Single is significantly negative. Female dictators donated more money than male
dictators in the single-sex treatment. Hence, Hypothesis 2 is supported. On the other hand, there is no significant
difference between the coefficient of Female*Mixed and that of Male*Mixed (F-test, p = 0.982). There is no
difference between male and female donations under the mixed-sex condition. These results indicate the
possibility that the behavior of female participants changes when the female-male ratio is heavily skewed towards
female.

Second, the coefficient of Female*Mixed is significantly negative. Therefore, female dictators in the mixed-sex
treatment donate less than those in the single-sex treatment. Hence, Hypothesis 1 is supported. On the other hand,
no significant difference was detected between the coefficient of Male*Single and that of Male*Mixed (F-test, p =
0.804). This indicates that the donation rate of women in the mixed-sex treatment is different to that in the

single-sex treatment because of the priming effect, but the rates for men are not.

5 Conclusion

We examined the gender differences in donation behavior by a double-anonymous dictator game experiment in
which we can connect the sex of the dictator to her/his donation amount. The conclusions obtained in this paper
are as follows: (1) Women in the single-sex treatment donated more than those in the mixed-sex treatment
although there was no difference in the donation rates of men between two treatments. (2) Women in the
single-sex treatment donated more than men in the single-sex treatment, although in the mixed-sex treatment there
was no significant difference in the donation rate between men and women. These results indicate that women
increase the amount of their donation when there are only women in a room.

On the anonymity between the experimenter and dictator participants, our result (1) contrasts with Cadshby,
Servatka, and Song (2010), which found no significant gender difference in the mean level of giving. In contrast

with Cadsby et al (2010)’s experiment under single-anonymous procedures, we conducted a series of experiments



under double-anonymous procedures. Since participants under single-anonymous procedures care about an
experimenter’s appreciation, the average donation rate is less under double-anonymous procedures than under
single-anonymous procedures. It is possible that no significant gender difference will be found under
single-anonymous procedures if such participant and experimenter effects are larger than the gender priming
effect.

Our result (2) is consistent with Eckel and Grossman (1998), who concluded that “women are less selfish than
men.” However, we found no significant gender difference in the mixed-sex condition. Therefore, it is not enough
to conclude women are less selfish than men. Rather, it is possible that women are “not” less selfish than men

when there is no gender priming effect.

Table 1 The average donation rate and the sample number in each treatment

Mixed-sex treatment  Single-sex treatment Total
Female The sample number 55 56 111
The average donation rate 0.125 0.163 0.144
The sample number 52 38 90
male The average donation rate 0.142 0.142 0.142
The sample number 107 94 201
Total
The average donation rate 0.134 0.154 0.143
Table 2 Tobit estimation result
Variables Coefficients R(?Izlsjts grztgg(;agg Szgg%rs
Female*Mixed -0.087** 0.040
Male*Mixed -0.088 0.058
Male*Single -0.075** 0.036
Constant 0.063*** 0.015
The censoring points are 0 and 1. Standard errors are clustered by session.
**and *** indicate 5% and 1% significance, respectively.
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Cooperation in prisoner’s dilemma by letting bygones be bygones:

an inter-generational experiment
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A Generative Model for Action and Hierarchical Bayes Estimation

Hiroshi Hamada
(Tohoku University)

1 Outline

The purpose of this study is to propose a sociological theory that equip three desirable features. First,
it can explain broad range of action and psychology. Second, the theory can provide a rigorous micro-
macro linkage though mathematical formalization. Third, the theory can be tested empirically by
Bayesian statistical analysis.

As a demonstration of the theory, we construct a model that explain income distribution and
estimate posterior distribution of parameters by Bayesian estimation with MCMC method. Using
nationwide survey data, SSP2015 and SSM 2015, we analyze the change of distribution of parameters,
success probability p and interest rate b, by age. The fitness of the model with generative process is
better than the generalized linear model without specific mechanism. Moreover, the results illuminate
how random chance and cumulative effect, that are indicated by the model based parameters, affect
overall income inequality.

2 Model

2.1 Basic Assumptions

A generative model for income distribution proposed by Hamada (2004; 2016) assume that people in
a society experience repeatedly random chances of gaining capital interest with a success probability
p. People gain additional capital as an interest when they succeed and incur a cost when they
fail randomly. The model showed that the capital distribution approaches a lognormal distribution
through accumulation of individual action that is expressed by Bernoulli random variable. Notations
are as follows:

n times random chance with success (p) and failure (1 — p) where p € (0, 1).
yo € RT: an initial capital, b € (0,1): an interest rate.

The investment cost is y:b at time ¢.

Success: y; = yr—1 + Yyt—1b.

Failure: y; = y4—1 — y¢—1b.

Proposition 1 (The probability density function of a capital distribution). The probability density
function of a capital distribution that is derived from repeated investment games is

1 1 1 (logy — BAnp)?
F0) = — e L exp 108 D)y
2mnpgA? Y 2 npq
1+
where Azlogﬁ, B =logyo + nlog(l —b).

See Hamada(2016) for proof.

One of useful implications from this model is that the Gini index of income distribution A(u,o?)
can be written as a function of o(Aitchison and Brown 1957). Namely,

oNV2 o 2 1+0b)2
=2 “odr -1 2=np(1—p)log | — | .
G /_OO N np(l—p) 0g<1_b>




3 Estimation of posterior distributions of parameters

By Proposition 1, the distribution of Y generated by the model can be specified as

1 1 2
Y ~ A(logyo + nlog(l — b) + log 17—1—271]9, npq (log 1+Z> ).

The generative model claims that not only capital y is subject to the lognormal distribution but also
its parameters are fully determined by theoretical concepts such as a success probability p and an
interest rate b. These systematic relationship among parameters can be properly described by the
hierarchical Bayes model which assumes that parameter p and b are subject to unknown probability
distributions. In general, we assume

p(Y'|p,b)p(p,b)
p(Y|p, b)p(p, b)dpdb

p(p,b|Y) =
I
Hierarchical model is defined as

Y ~ A(uj(p, b),%z(p, b)),pj ~ Beta(aj1,bj1)
bj ~ Beta(ajo,bj2),nj ~ Pois(\;), A ~ Unif(1,1000).

pi(p,b), and ajz (p,b) have group level variance, since same age group j experience nearly equal time
of random chance. For each j, the explicit form of functions of p;(p, b) and ajz (p,b) are

tb
1—b;

i (p, b) =log yo + n; log(1 — b;) + log

1+b;\>
o3 (p,b) = n;p;q; (log L)
.y

Note that these relationship are not probabilistic'but deterministic (Kruschke 2015). Figure 1 and 2
show a part of results of analysis.
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Figure 1: Posterior distributions and HDI of random chance p. p[20]-p[34] correspond to age group

from j =20 to j = 34

Figure 1 suggests that a random chance gradually increases with age.
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Figure 2: Posterior distributions of an interest rate b. b[20]-b[34] correspond to age group from j = 20

toj =34

Figure 2 suggests that an interest rate b gradually increases with age. As an advantage of hierar-
chical Bayes model, it is easy for us to/include a generalized linear model, such as logistic regression
with explanatory variable, into the model. Suppose the following relation where a variable z represents

years of education.

Y ~ A(p;(p, b), a?(p, b)), p : success probability, b : interest rate

1i(p,b) =logyo + njlog(l —b) + log

% (p,b) = n;pq

2

1=5b

njp

log —— ) ,n; :random chance for age group

1-b

n; ~ Pois(\j), A ~ unif(1,1000)

b
loglp%p = Bo + Bix,log 10 B2 + Bsx, B ~ N(p, ox) (k= 0,1,2,3)

beta1 beta3
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Figure 3: Posterior distributions of 51 and (3 (effect of education on success chance and interest rate).



Penalized deviance! of statistical models shown in Table 1 suggests that clustered generative model
with explanatory variable fits data relatively well.

Table 1: Penalized Deviance

Model Null GLM Clustered Clustered Clustered

GMI GLM+EX GMI+EX
Mean 38958 38789 38719 38598 38620
Deviance
Penalty 1.72 3.122  97.41 94.11 39.03
Penalized 38960 38792 38817 38692 38659
Deviance

* GLM: generalized linear model, GMI: generative model, EX: explanatory variable

4 General Framework

Our analysis can be a example of general framework. The theory is built through the following
procedures.

e Specify micro level action by random variable (ex. Bernoulli random variable)

e Generate a distribution of outcome (ex. income distribution) through aggregation of individual
action (composite random variables)

e Specify parameters of outcome distribution(ex. u, o) as a deterministic function of model pa-
rameters (success chance p, interest rate b, and random chance n).

e Built in these functions into hierarchical Bayesian model to estimate posterior distribution of
parameters

e Check fitness of the model

In general, on the one hand mathematical models for social action often lack empirical support, on
the other hand empirical statistical analysis lack theoretical explanation: Our approach can integrate
these two methodological streams. We can apply this theoretical framework for a broad range of action
whose distribution is observed empirically. Moreover we can easily incorporate preexisting generalized
linear models into our model.
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