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ABSTRACT ARTICLE HISTORY
Individuals display the tendency to cooperate more with in-group Received 7 February 2022
members than they do with out-group members (i.e. in-group Accepted 6 June 2024
favoritism) across diverse contexts. While previous studies have KEYWORDS

thoroughly investigated in-group favoritism when a single social Bounded generalized

category is salient, they have understudied how individuals coop- reciprocity; cooperation;
erate with others when multiple social categories are simulta- cross-categorization;
neously salient. To bridge this gap, we conducted a study to in-group favoritism; social
examine cooperation under crossed categorization, in which two identity

dichotomous social categories are orthogonally crossed. We then
examined the psychological mechanisms potentially underlying
intergroup cooperation, including reputational concern, expected
cooperation, and social identification, drawn from the theoretical
perspectives of bounded generalized reciprocity and social identity
theory. Overall, we found that two in-group memberships addi-
tively increased cooperation. That is, cooperation with a double in-
group member (a person with two in-group memberships) was
higher than that with a partial in-group member (i.e. a person
with one in-group membership and one out-group membership).
We also found that cooperation with a partial in-group member
was larger than that with a double out-group member (a person
with two out-group memberships). In addition, we found some
evidence that expected cooperation partially mediated the rela-
tionship between in-group membership and cooperation.

Cooperation, the act of incurring personal costs to benefit others (Nowak, 2006), helps
individuals and societies solve social dilemmas and maximize collective benefits
(Strathman & Joireman, 2005; Van Vugt, 2009). Yet, people do not display cooperation
towards everyone in the same manner; people are known to cooperate more with in-
group members than out-group members, i.e. in-group favoritism' (for reviews, see Balliet
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et al,, 2014). Previous studies have documented in-group favoritism in a wide range of
intergroup contexts, including the minimal groups (Yamagishi & Mifune, 2008), morally
conflicting groups (Imada et al.,, 2021), and national groups (Romano et al., 2021).
Moreover, previous studies have documented in-group favoritism across diverse contexts
(Fiedler et al., 2018; Romano et al., 2021) including both lab (Yamagishi et al., 1999) and
field (Ruffle & Sosis, 2006) settings. Importantly, previous studies have consistently found
that in-group favoritism in cooperation is constituted of increased cooperation towards
in-group members rather than decreased cooperation towards out-group members
(Balliet et al., 2014; Brewer, 1999; Imada & Mifune, 2024). Overall, in-group favoritism is
a robust and universal phenomenon (Romano et al., 2021).

Previous studies on intergroup cooperation offer valuable insights into how one’s
knowledge about a single group membership of others shapes cooperation towards
them. Yet, it remains largely unclear how people cooperate with others who hold multiple
group memberships, particularly in contexts where both in- and out-group memberships
exist across salient domains. One way that multiple group memberships can be simulta-
neously salient is when we take note of a person’s appearance and accent (Gluszek &
Dovidio, 2010). An English person, for instance, would be able to distinguish whether
a stranger belongs to the same or different racial and linguistic groups. Given that people
often belong to diverse social groups and know about multiple group memberships of
others, it is of practical importance to understand cooperation when more than one social
category is simultaneously salient.

To gain this understanding, in the present study, we investigated how people coop-
erated with others who held two distinct group memberships: two in-group member-
ships, one in-group membership and one out-group membership, and two out-group
memberships. In addition, drawing upon the previous literature on in-group favoritism
(Balliet et al., 2014; Everett et al., 2015a), we aimed to test potential psychological
processes involved in intergroup cooperation involving two social categories informed
by two distinct approaches: reputational concern and expected cooperation (the
bounded generalized reciprocity perspective (BGR) (Yamagishi & Mifune, 2008;
Yamagishi et al., 1999); and social identification (the social identity perspective (SIP)
(Tajfel & Turner, 1979; Turner et al., 1979). All in all, our research will help us understand
how two orthogonal group memberships shape cooperation.

Crossed categorization and Cooperation

Crossed categorization refers to the crossing of two dichotomous and orthogonal social
dimensions and the resulting four subgroups (Crisp & Hewstone, 2016; Mullen et al.,
2001): a double in-group (IN-in), two partial in-groups (IN-out/OUT-in), and a double out-
group (OUT-out). To put it concretely, when sex (male and female) and race (Black and
White) are crossed, Black females and White males are double in-group and double out-
group members, respectively, for Black females. The remaining two subgroups, Black
males and White females are partial in-group members.

Previous studies on crossed categorization have predominantly investigated how
the crossing of two social categories would influence intergroup attitudes (for
a review, see Crisp & Hewstone, 2016), but the current empirical literature is marked
by a gap concerning the relationship between crossed categorization and intergroup



COMPREHENSIVE RESULTS IN SOCIAL PSYCHOLOGY e 3

cooperation. As discussed by Yamagishi et al. (1999), in-group bias in evaluation and
attitudes are psychologically different from in-group bias in cooperation.
Cooperation refers to an act of incurring the cost of ¢ to benefit another individual
or a group by b (c < b; Nowak, 2006). In addition, it has been typically studied in
social dilemmas, in which personal and collective interests conflict with each other.
In this sense, unlike evaluation and attitudes, cooperation requires one to give up
one’s own immediate benefit to bring greater benefits to others. Unlike cooperation,
holding in-group favoring attitudes is not costly at all. Jin et al. (1996), in fact, found
that intergroup monetary allocation and intergroup evaluation were not consistent.
Thus, the previous findings on the role of crossed categorization in intergroup
attitudes cannot be generalized to understand intergroup cooperation. In-group
favoritism under crossed categorization deserves empirical investigation, indepen-
dent of attitudes.

Kumar et al. (2021) were the first to examine intergroup cooperation under crossed
categorization. They focused on gender and nationality (Americans and Indians) as focal
group memberships and discovered that individuals displayed in-group favoritism based
on nationality but not on gender. They concluded that when gender and nationality were
crossed, nationality was decisive in shaping intergroup cooperation. Yet, their findings
might be specific to that particular combination of social categories (gender and nation-
ality), and it remains unclear why nationality outweighed gender. In other words, experi-
ments with two qualitatively different social categories do not allow us to investigate how
crossed categorization itself influences in-group favoritism expressed through
cooperation.

To address this limitation, we examine intergroup cooperation under crossed
categorization with two orthogonal social categories of the same nature: minimal
groups. More specifically, we create two minimal group categories (Category I
Group A vs. Group B; Category Il: Group X and Group Y) and investigate how
individuals cooperate with others varying in the number of shared social cate-
gories. This allows us to understand how two orthogonal social categories per se
shape cooperation, which can help predict day-to-day cooperation in social lives
where individuals hold multiple social categories and know about how others do
so as well. Moreover, by focusing on two equally salient minimal groups, we offer
a baseline finding in which we compare and discuss cooperation under crossed
group categorization.

Intergroup cooperation under crossed categorization

While it is of practical importance to understand how people cooperate with others
under crossed categorization, the elucidation of the psychological mechanisms under-
lying the phenomenon further allows us to learn how to encourage cooperation
between individuals based on their shared group memberships. In the following
sections, we review two major theoretical perspectives that have been found to
explain intergroup cooperation in a simplistic context where there is only one inter-
group category: BGR (Imada et al., 2024; Yamagishi & Mifune, 2008; Yamagishi et al.,
1999) and SIP (e.g. Tajfel & Turner, 1979; Turner et al., 1979). Based on the two
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perspectives, we generated hypotheses regarding how and why people cooperate
under crossed categorization contexts.

Bounded generalized reciprocity (BGR)

The BGR account is an evolutionary approach to intergroup cooperation that focuses
on indirect reciprocity (Nowak & Sigmund, 1998, 2005). It assumes that a shared group
membership triggers the heuristic that in-group members, but not out-group mem-
bers, are part of the system of indirect reciprocity, in which doing a favor for
a member of the system is expected to be reciprocated by another member of the
system (i.e. the group heuristic; Yamagishi et al., 1999). In the system, it is important
that people cooperate with others and reciprocate cooperation; defection can lead to
establishing a negative reputation and individuals with such reputations can be
ostracized.

Based on the group heuristic, when reputation is at stake, people can expect that in-
group members, but not out-group members, would cooperate with them, as in-group
members are perceived to be in the same exchange system (Yamagishi & Kiyonari, 2000;
Yamagishi et al.,, 1999). In addition, when one’s reputation is at stake, they are compelled
to maintain a positive reputation in front of other in-group members, but not out-group
members, in order to avoid ostracism (Mifune & Yamagishi, 2015; Mifune et al., 2010;
Yamagishi & Mifune, 2008). Thus, according to the BGR perspective, expected cooperation
between in-group members and reputational concern both contribute to shaping in-
group favoring tendencies. Several experiments and a large-scale meta-analysis sup-
ported the perspective, showing that in-group favoritism emerges only when one can
expect cooperation from one’s partner (e.g. when an interaction partner is aware of the
shared in-group membership) or one’s reputation is at stake? (e.g. Balliet et al., 2014;
Yamagishi & Mifune, 2008; Yamagishi et al., 1999). Importantly, BGR does not predict that
individuals decrease their cooperation towards out-group members. Rather, it suggests
that in-group favoritism is solely a product of increased cooperation towards in-group
members3 (Aaldering et al., 2018; Balliet et al., 2014; Imada et al., 2021; Yamagishi et al.,
1999).

According to BGR, an in-group membership of a target person implies that (1) the
target person should be willing to cooperate as they are part of the same exchange
system and (2) one should care about one’s own reputation vis-a-vis this person. By
contrast, the presence of an out-group membership does not imply anything; it does not
activate any mechanisms, such as expected cooperation and reputational concern, and,
therefore, it neither encourages nor discourages cooperation. As such, individuals should
be encouraged to display an increased level of cooperation as long as a target person
holds at least one in-group membership. When comparing a target with two in-group
memberships and another with one in-group membership, from the BGR account, we
therefore do not predict that individuals cooperate more with the former than the latter.
First, based on the group heuristic account of BGR, an in-group membership simply acts
as a cue for indirect reciprocity. Additionally, the theory does not offer a basis to assume
that two group memberships have an additive effect on cooperation. Overall, individuals
should be more cooperative towards others with in-group membership than those with-
out, regardless of how many in-group memberships they have (see Figure 1). Accordingly,
we have the following hypotheses:



COMPREHENSIVE RESULTS IN SOCIAL PSYCHOLOGY e 5

Category2 |l in [ out

300 300
2001 200+
C C
.0 .0
© ©
— —
(0] (O]
o Q.
o (@]
o o
O o
1001 1001
0- 0-
IN ouT IN ouT
Category1 Category1

Figure 1. Visual representation of hypotheses 1-3. Note: Graphs on the left and right represent
hypotheses predicted by the bounded generalized reciprocity and the social identity perspective,
respectively.

H1: Cooperation towards a double in-group member will be higher than that towards
a double out-group member.

H2: Cooperation towards partial in-group members will be higher than that towards
a double out-group member.

H3a: Cooperation towards a double in-group member will not be higher than that
towards partial in-group members.

Moreover, based on the previous studies on BGR (Mifune & Yamagishi, 2015; Yamagishi &
Kiyonari, 2000; Yamagishi et al., 1999), we predicted that expected cooperation and
reputational concern should explain the effect of shared group memberships on coopera-
tion. Previous studies on in-group favoritism have, in fact, found that in-group favoritism
is associated with reputational concern (Mifune & Yamagishi, 2015) and increased
expected cooperation from partners (e.g. Yamagishi & Kiyonari, 2000; Yamagishi et al.,
1999). We, thus, have the following hypotheses;
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H4: The effect of group membership on cooperation is mediated by reputational concern.
H5: The effect of group membership on cooperation is mediated by expected cooperation.

Social identity perspective (SIP)

The SIP account assumes that people categorize themselves as members of certain
groups and this mere categorization encourages people to favor in-group members so
that they can establish a positive social comparison and maintain a positively distinct
social identity (Tajfel & Turner, 1979; Turner et al., 1979). In addition, when individuals
identify with a group, depersonalization processes take place, and they treat themselves
and in-group members as interchangeable and their own interests become aligned with
collective interests. Consequently, individuals place as much value on the payoffs for
other in-group members as they do on their own payoffs (Brewer & Kramer, 1986; Everett
et al,, 2015a). As such, social identification motivates people to cooperate more with in-
group members than out-group members.

According to SIP, it is not the expectation of cooperation or concern for one's
reputation that drives in-group favoritism, but simply social identification. Thus, in
a minimal group situation, the more strongly individuals identify with a group, the
stronger in-group favoritism should be (Ando, 1999). There are situations where other
norms, such as fairness or norms of non-discrimination, apply but the theory does not
expect these to prevail by default, i.e. in minimal group situations (Jetten et al., 1997).
In stark contrast to BGR, SIP assumes that in-group membership should always lead to
in-group favoritism, regardless of whether expected cooperation or reputational con-
cern is present. Some previous experiments supported SIP, reporting in-group favorit-
ism under anonymity (e.g. Hackel et al., 2017) and a correlation between social
identification and cooperation (Ando, 1999; Jackson, 2008). We would like to note,
however, that there is meta-analytic and experimental evidence suggesting that social
identification might not be the primary predictor of in-group favoritism (Balliet et al.,
2014; Romano et al,, 2017, 2021)

In a crossed category situation, the salience, clarity, and distinctiveness of an in-group
membership wanes when there is an overlap between group memberships (i.e. if encounter-
ing a partial in-group member). This is especially the case when two group categories have
the same level of comparative and normative fit to the context (i.e. when two group
categories are equally likely to be most relevant, e.g. Crisp & Hewstone, 2000; Turner et al.,
1987). In other words, in-group favoring tendencies driven by social identification should be
weaker when individuals interact with partial in-group members than double in-group
members. Consequently, cooperation should be highest towards a double-in-group target
(IN-in) and the lowest towards a double out-group target (OUT-out), with partial in-group
targets (IN-out/OUT-in) in-between (see Figure 1). Therefore, we have the following
hypotheses;

H1: Cooperation towards a double in-group member will be higher than that towards
a double out-group member (shared with the BGR perspective).

H2: Cooperation towards partial in-group members will be higher than that towards
a double out-group member (shared with the BGR perspective).
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H3b: Cooperation towards a double in-group member will be higher than that towards
partial in-group members.

In addition, according to SIP, social identification should be positively associated with in-
group cooperation. We would like to note, however, that Tajfel and colleagues never
directly predicted a correlation between social identification and in-group biases in their
original theory (Tajfel & Turner, 1979). This hypothesis is derived from the social attraction
account within the social identity approach (Hogg, 1993; Hogg & Hains, 1996) which
posits that shared category membership generates depersonalized attraction to members
of the same category. Based on this, we propose the following hypotheses:

H6: The effect of group membership on cooperation is moderated by social identifica-
tion such that the more strongly people identify with their in-group, the more coopera-
tion they display towards a target person who shares the group membership.

The present study

The present study aimed to examine cooperation in a crossed categorization setting,
going beyond the simplistic intergroup context where only one group membership of
others is known. Kumar et al. (2021) focused on nationality and gender, but given that
these two categories were qualitatively distinct, their study could not address the bench-
mark effect of crossed categorization per se, on cooperation. To better understand how
crossed categorization influences cooperation, it is vital to equalize the salience and
meaningfulness of the two categories. Thus, the present study used minimal groups to
examine cooperation under crossed categorizations. As discussed previously, people
belong to diverse social groups, many of which are simultaneously visible and audible
(Fuertes et al., 2012). As such, in real social interactions, it is often the case that people can
be aware of more than one group membership of a person with whom they are inter-
acting. Therefore, the examination of intergroup cooperation in crossed categorization
contexts offers practical implications for understanding how people cooperate with
others in their daily lives.

In addition, our study aims to illuminate psychological processes underlying coopera-
tion in a crossed categorization situation. Specifically, we test the role of three psycholo-
gical factors informed by two distinct theories: reputational concern, expected
cooperation, and social identification. This theoretically contributes to the previous
literature on in-group favoritism; BGR and SIP have formed a rich body of research and
scholarly discussions as to which psychological factors best explain intergroup coopera-
tion (Aaldering et al., 2018; Balliet et al., 2014; Everett et al,, 2015b). A large-scale meta-
analysis by Balliet et al. (2014) yielded supporting evidence for BGR over SIP. Yet, there are
a considerable number of empirical studies before and after the publication of the meta-
analysis, which support the social identity perspective (Ando, 1999; Hackel et al., 2017;
Jackson, 2008) and both SIP and BGR (Nakagawa et al., 2015). This experimental support
for SIP calls for further investigations of conditions in which social identification can
become a dominant force of increased in-group cooperation (Everett et al., 2015b). Our
study offered a new and unique context to test the generalizability and explanatory
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power of these two perspectives. It seems that when there is only one group category,
BGR overall outperforms SIP. Yet, does this hold in a crossed category situation?
Yamagishi and colleagues argued that a group membership activates the group heuristic,
and this leads to increased cooperation towards an in-group member (Yamagishi et al.,
1999). It is possible that when a partial in-group membership (one in-group and one out-
group membership) fails to trigger the group heuristic in the first place, the BGR-based
psychological mechanisms may not predict cooperation in crossed categorization situa-
tions. While our study does not directly test the two competing theories against each
other, it added additional evidence to the debate from a new angle by extending the
theories to multiple group contexts.

We would like to note that Kumar et al. (2021) did not measure reputational concern
nor test the role of BGR-driven psychological mechanisms in shaping cooperation under
crossed categorization situations. Yet, they measured social identification and found that
while it predicted allocation in a dictator game, it was not associated with cooperation in
a binary choice prisoners’ dilemma. Their studies thus yielded mixed evidence. Our study
with two minimal groups provides a suitable experimental setting to test the influence of
the three psychological factors, controlling for potential effects of other psychological
mechanisms specific to the gender X nationality contexts such as stereotypes (Swan &
Wyer, 1997) and status-asymmetry (Nadler & Halabi, 2006).

Method
Data availability and open science

All materials associated with the article, including the preregistration of the study (study
material, planned analysis codes, and the Stage 1 registered report), data and analysis codes
can be found at https://osf.io/9m3p7/.

Participants and design

The present study followed a 2 (Category 1: in-group vs. out-group) x 2 (Category 2: in-
group vs. out-group) within-subject design. We conducted a simulation-based power
analysis (Lakens & Caldwell, 2021), and it revealed that 350 participants would be
sufficient to test the main hypotheses (see our preregistration for more details). To
account for data exclusions, we aimed to collect 400 undergraduate students at
a public university in the United States, in exchange for partial course credit. The study
was available for voluntary participation over two academic terms and 457 participants
completed it (109 men, 335 women, Mgy, =19.17, SD =2.33).

Procedure

Once consent was obtained, participants were informed, as a cover story, that the
study was designed to understand the relationship between artistic preferences,
estimation strategies, and economic decision-making. Accordingly, they were told
that the study consisted of three main parts: an artistic preference task, a dot estima-
tion task, and decision-making tasks. In the artistic preference task, participants were
presented with six paintings and asked to rate how much they liked the images, using
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a 6-point Likert scale (7 =dislike very much to 6 =like very much). Participants then
proceeded to the dot estimation task, in which they were presented with six fleeting
images varying in number of dots and asked to estimate the number of dots they saw.
After completing these tasks, participants received bogus feedback detailing that
individuals could be categorized into either Group A or B (artistic preference) and
either Group X or Y (dot estimation). All participants, regardless of their responses,
were informed that they belonged to Groups A and Y based on their artistic prefer-
ences and dot estimations, respectively. These tasks were not designed to measure
artistic preferences nor dot estimation strategies, but instead to create two experi-
mental and orthogonal intergroup contexts (Group A vs. Group B and Group X vs.
Group Y) with equal salience. To ensure participants correctly understood their group
memberships, they answered two questions directly asking them to indicate their
group memberships. Participants were then administered two 6-item scales measuring
social identification (Leonardelli & Brewer, 2001; e.g. “I feel that Group A/Group Y is an
important reflection of who | am”), one for Group A and the other for Group Y, using
a 5-point Likert scale ranging from 1 =strongly disagree to 5 = strongly agree. Within
the social identification measurements, we inserted one attention check which asks
participants to select disagree, which was used as one of the preregistered exclusion
criteria.

After comprehension was established, participants were asked to imagine a scenario
where they were paired with another individual to make decisions and earn money. More
specifically, in the scenario, each individual was given 300 cents by an experimenter and
had to decide how much they would like to transfer to their partner, knowing that each
cent they sent would be doubled before it was given to their partner. This scenario is often
referred to as a continuous prisoner's dilemma, one of the established measures of dyadic
cooperation (Verhoeff, 1993; Wahl & Nowak, 1999) and has been used in previous studies
on intergroup cooperation (e.g. Imada et al., 2021). For example, if both participants
decide to send 100 cents, they each end up possessing 400 cents (due to keeping 200
cents and receiving 200 (100 x 2) more cents from their partner). The amount of money
participants decided to send to their partner was our measure of cooperation. Once
participants correctly answered a comprehension check question, they were redirected
to actual decision-making tasks. Participants were told that they would complete the
scenario several times with different partners. It was emphasized that these scenarios
were hypothetical, and participants would not be rewarded based on their decision. It is
tempting to assume that the absence of the actual incentive would substantially influence
cooperative behavior, but previous studies suggest that the impact is minimal (Balliet
et al,, 2014; Romano et al.,, 2021).

In the decision-making task, participants completed the scenario with the following four
hypothetical participants in a randomized order: an individual who belonged to Groups
A and X (the IN-out condition), an individual who belonged to Groups A and Y (the IN-in
condition), an individual who belonged to Groups B and X (the OUT-out condition), and an
individual who belonged to Groups B and Y (the OUT-in condition). After each round,
participants indicated how much they believed their partner transferred and answered four
questions measuring how much they were concerned about how their partner sees them
(e.g. “It's important to me that my partner has a positive evaluation about me;” Wu et al,
2015), using a scale ranging from 1 = strongly disagree to 5 = strongly agree. After completing
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each continuous prisoner’s dilemma and expectation and reputation measure, participants
provided demographic information (age and sex). They were then debriefed and dismissed.

Results: preregistered
Deviations from the preregistration

We pre-registered to exclude participants who failed to correctly answer an attention
check question where they were prompted to select “2 =disagree.” Originally, we pro-
posed to use a 7-point Likert scale ranging from 1 = strongly disagree to 7 = strongly agree.
Yet, during the revision and discussion with reviewers, we agreed that it was sensible to
use a 5-point scale, and we dropped two scale points (disagree/agree). However, we did
not change the attention check question, and participants could not select “disagree.” We
thus decided to exclude those who did not select strongly disagree or slightly disagree.
We correspondingly amended the analysis code in the final version. This was the sole
deviation from preregistration.

Data exclusion and preliminary analyses

Following the preregistration, we excluded those whose study completion time was either
more or less than the median completion time by three median absolute deviations (Leys
et al, 2013; Miller, 1991). In addition, we excluded those who incorrectly answered the
attention check question (see the previous section for more detail). This left us 367
participants (82 men, 275 women, Mg =19.17, SD =2.10) for subsequent analyses. Our
hypothesis testing was thus sufficiently powered. We summarize descriptive statistics,
Cronbach’s a,, and correlations of social identification, reputational concern, and expected
cooperation in Table 1.

Hypotheses 1-3: cooperation

We conducted a 2 (Category 1: A =in-group vs. B = out-group) X 2 (Category 2: Y = in-group
vs. X = out-group) within-subjects ANOVA on cooperation (see Figure 2 for the visualization
of descriptive statistics). The main effects of the target group membership were both

Table 1. Overall descriptive statistics and correlations.

a M(SD) 1 2 3 4 5 6 7 8 9 10
1. Category 1 Identification 71 330 (0.64) -
2. Category 2 Identification 72 3.15(0.63) 63* -
3. Reputational Concern: IN-in .73 3.53(0.89) 23%  27* -
4. Reputational Concern: IN-out .78  3.40 (0.91) A3% .18 77* -
5. Reputational Concern: OUT-in .78  3.40 (0.90) 6% 20% 74% 77 -
6. Reputational Concern: OUT-out .78  3.34 (0.93) 5% .20% 69*  75% 78% -
7. Expected Cooperation: IN-in . 200.58(7765) .07 .05 .04 .05 .02 .01 -
8. Expected Cooperation: IN-out . 152.66 (73.68) 0.001 .02 -.10* —-06 -.05 .003 .43* -
9. Expected Cooperation: OUT-in .  164.80 (72.41) 0.05 .10 -03 .02 .03 .01 .48* 54* -
10. Expected Cooperation: OUT- . 14497 (77.75) 0.06 -.03 -.17* -10 -.05 -.03 .35*% .52* 51* -
out

Note. *indicates p < .05; M: Mean; SD: Standard Deviation.
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Figure 2. Means and standard errors of cooperation by condition.

significant, Fs > 32.17, p <.001, ngs > .08. These significant effects were further qualified by
a significant two-way interaction, F(1, 366) = 28.08, p <.001, n,z) =.07.

To test H1-3, we conducted post-hoc pairwise comparisons with Tukey p-adjustment.
We first found that cooperation in the double in-group condition (M = 209.07, SD = 78.41)
was significantly higher than the double out-group condition (M =167.76, SD = 75.24),
supporting H1, t(366) = 9.50, p <.001. However, we obtained inconsistent evidence as to
whether the partial in-group members received more cooperation than the double out-
group members. More specifically, while participants were more cooperative towards the
member of B and Y (OUT-in: M = 181.24, SD = 76.01) than the double out-group member (t
(366) =3.71, p=.001), they did not significantly discriminate between the member of
A and X (IN-out: M =170.04, SD = 74.64) and the double out-group member (t(366) = 0.67,
p=.91). Thus, we collated mixed evidence for H2. The results suggested that the two
orthogonal group categories might have different levels of salience (i.e. Category 2 was
more salient than Category 1, so only the shared in-group membership in Category 2
resulted in increased cooperation). We explored the possibility in Results: not preregis-
tered. Finally, we compared cooperation in the partial-in-group conditions with that in the
double in-group condition. We found that people were significantly more cooperative
towards double in-group member than the partial in-group members, t; > 8.94, p, < .001,
supporting H3b. The result thus favored the social identity perspective over the BGR
perspective.

Hypotheses 4-6

We conducted multilevel structural equation modeling (M-SEM) using a Bayesian frame-
work with Mplus 8.5 (Muthén & Muthén, 1998-2017), which allowed us to test
a moderated mediation model with the within-subjects design experimental data. For
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Bayesian estimations, we used non-informative priors and Markov chain Monte Carlo
(MCMC) methods. We used two MCMC chains. In each chain, a hundred thousand
simulated draws from the posterior were obtained for each parameter. The simulated
draws were preceded by 50,000 burn-in draws, which was half of the total simulated
draws. To minimize temporal autocorrelation among the draws, we included one out of
every five simulated draws and thinned the MCMC chains, leaving 20,000 simulated
posterior observations. We then determined convergence by the Gelman-Rubin conver-
gence criterion (Gelman & Rubin, 1992)

Figure 3 shows our model simultaneously testing H4 — H6. At the within level, we had
Category 1 (—0.5 = out-group, 0.5 = in-group), Category 2 (—0.5 = out-group, 0.5 = in-group),
and Category 1 x Category 2 interaction. We modeled the indirect effects of reputational
concern and expected cooperation. These mediation paths served to test H4 and H5. In
addition, we specified the paths representing the direct effects of Category 1 and Category

Between-Level

Category 1
. il N | 1
identification N ope >
Category 2 \
. St |
identification - Slope 2 )

y }iopulationaﬁlxx\

N 7_7(Ior£erni;//\yﬁ‘ e
‘ D

Cooperation

— Bxpected \__________/'\ —

\_Cooperation _~

Within-Level

Category 1

Category 1
X

Category 2

Cooperation

Category 2

Figure 3. The multilevel structural equation model to test H4—6. Note: Residual covariances were not
included for readability. Yet, we modeled residual covariances (i) between reputational concern and
expected cooperation at the within level and (ii) among cooperation, Slope 1 and Slope 2 at the
between level. See online supplementary results for full detail.
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2 on cooperation as random slopes (we call them Slope 1 and Slope 2, respectively, in
Figure 2), such that they were treated as between-level variables (i.e. effects of Category 1
and Category 2 on cooperation at the within level vary across participants). At the between
level, we regressed identification with Group A (Category 1) on Slope 1 and identification
with Group Y (Category 2) on Slope 2, which served to test H6. In addition, we regressed
reputation concern and expected cooperation on cooperation. We also modeled a residual
covariance between reputational concern and expected cooperation at the within level as
well as those among cooperation, Slope 1, and Slope 2 at the between level. For hypothesis
testing, we preregistered to refer to 95% credible intervals.

H4: group membership => reputational concern = cooperation

The M-SEM results are summarized in Table 2. First, we tested whether the two BGR-
related mediation hypotheses (H4 and H5) were supported. Regarding H4, both the
categories had a significant main effect on reputational concern (Category 1: b=0.10,
95% Cl [0.05, 0.14]; Category 2: b=0.10, 95% CI [0.05, 0.14]), but their interaction
effect on reputational concern was not significant (b=0.08, 95% ClI [-0.01, 0.17]).
Therefore, we examined the mediating roles of reputational concern in the associa-
tions between each category and cooperation separately. We found that reputational
concern did not mediate neither the effect of Category 1 (b=0.48, 95% Cl [-0.07,
1.21]) nor the effect of Category 2 (b=0.47, 95% Cl [-0.07, 1.20]). Thus, H4 was not
supported. That is, reputational concern did not mediate the relationship between
group membership and cooperation.

Table 2. Results of the multilevel structural equation model to test H4-6.

Focal Path b 95% Cl
Between-Level
Category 1 Identification — Slope 1 2.15 [-5.20, 9.51]
Category 2 Identification — Slope 2 3.59 [-4.23,11.52]
Reputational Concern — Cooperation -2.37 [-7.76, 2.93]
Expected Cooperation — Cooperation 0.95 [0.86, 1.04] *
Intercept (Slope 1) 5.40 [0.73, 10.13] *
Intercept (Slope 2) 11.38 [6.15, 16.74] *
Within-Level
Reputational Concern — Cooperation 5.16 [-0.73, 11.08]
Expected Cooperation — Cooperation 0.42 [0.37, 0.47] *
Category 1 x Category 2 — Cooperation 13.24 [4.45, 22.01] *
Category 1 — Reputational Concern 0.10 [0.05, 0.14] *
Category 2 — Reputational Concern 0.10 [0.05, 0.14] *
Category 1 x Category 2 — Reputational Concern 0.08 [-0.01, 0.17]
Category 1 — Expected Cooperation 21.72 [16.10, 27.29] *
Category 2 — Expected Cooperation 33.87 [28.17, 39.51] *
Category 1 x Category 2 — Expected Cooperation 28.04 [16.85, 39.22] *
Indirect Effect
Category 1 — Reputational Concern — Cooperation 0.48 [-0.07, 1.21]
Category 2 — Reputational Concern — Cooperation 0.47 [-0.07, 1.20]
Category 1 — Expected Cooperation — Cooperation (Category 2 = in) 15.08 [11.45, 19.03] *
Category 1 — Expected Cooperation — Cooperation (Category 2 = out) 3.25 [-0.11, 6.69]
Category 2 — Expected Cooperation — Cooperation (Category 1 = IN) 20.20 [16.31, 24.57] *
Category 2 — Expected Cooperation — Cooperation (Category 1 = OUT) 8.37 [4.91, 11.98] *

Note: asterisks indicate corresponding 95% credible intervals do not include 0.
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H5: group membership = expected cooperation = cooperation

Regarding H5, both the categories had a significant main effect on expected
cooperation (Category 1: b=21.72, 95% Cl [16.10, 27.29]; Category 2: b=33.87,
95% Cl [28.17, 39.51]). In addition, their interaction was significant (b=28.04, 95%
Cl [16.85, 39.22]). Therefore, we examined the mediating role of expected coopera-
tion considering the effect of crossed group membership. We found that Category
1 had a significant indirect effect via expected cooperation when partners were in-
group members of Category 2 dimension (b=15.08, 95% Cl [11.45, 19.03]), while it
was not significant when partners were out-group members of Category 2 (b=
3.25, 95% Cl [-0.11, 6.69]). This suggests that in order for Category 1 in-group
membership to increase expected cooperation, Category 2 in-group membership
was necessary. Contrastingly, Category 2 had a significant indirect effect via
expected cooperation when partners were in-group members of Category 1 (b=
20.20, 95% Cl [16.31, 24.57]), and it had a significant, yet smaller effect when
partners were out-group members of Category 1 (b=8.37, 95% ClI [4.91, 11.98]).
We thus collated mixed evidence as to whether the mediating effect of expected
cooperation is conditional to whether two shared in-group memberships are
necessary or one is sufficient. According to BGR, as hypothesized earlier, an in-
group membership should be sufficient to increase cooperation and should indir-
ectly influence cooperation via expected cooperation. As such, the results regard-
ing Category 1 membership were somewhat inconsistent with the BGR perspective.

Hé6: SIP

Finally, we tested H6. Neither was the effect of Category 1 identification on Slope 1 (b= 2.15,
95% Cl [-5.20, 9.51]) nor the effect of Category 2 on Slope 2 (b =3.59, 95% Cl [-4.23, 11.52])
significant. Therefore, H6 was not supported.

Results: not preregistered
Social identification

Our preregistered analyses revealed that participants were more cooperative in the
OUT-in condition than in the OUT-out condition. However, cooperation in the other
partial in-group condition (the IN-out) condition was not significantly higher than
in the double out-group condition. In addition, we found that the indirect effect of
Category 2 on cooperation via expected cooperation was not conditional to
Category 1 group membership, but that of Category 1 was conditional to
Category 2 group membership. These suggested that Category 2 was somewhat
more salient than Category 1. To probe this possibility, we compared social
identification with Group A (Category 1 in-group) with social identification with
Group Y (Category 2 in-group). Unexpectedly, participants identified with Category
1 in-group (M =3.30, SD=0.64) more strongly than Category 2 in-group (M=3.12,
SD =0.63), t(366) =5.41, p <.001, Cohen’s d=0.28 95% Cl [0.19, 0.38]. Thus, identity
salience was not a plausible explanation for the asymmetric effects between
Category 1 and Category 2.
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Double In-group versus partial In-group versus double out-group

We unexpectedly found that Category 2 group membership somehow exerted stronger
influences on cooperation. We thus collapsed the two partial in-group conditions into one
condition and conducted a 1 x 3(group: double in-group vs. partial in-group vs. double out-
group) within-subjects ANOVA on cooperation to revisit H1-H3. There was a significant
effect of the group on cooperation, F(1.69, 617.15) = 72.22, p < .001, nf, =.17. We followed it
up with pairwise comparisons using estimated marginal means (p values were adjusted with
the Tukey method). Cooperation with the double in-group member (M = 209.07, SE =4.09)
was significantly larger than that with the partial in-group members (M = 175.64, SE =3.53)
and the double out-group member (M = 167.76, SE = 3.93), supporting H1, t; >9.50, p; < .001.
In addition, cooperation with the partial in-group members was significantly higher than
that with the double out-group member, supporting H2, t(366) = 7.88, p =.03. Supporting
H3b, we found that participants cooperated more with the double in-group targets than the
partial in-group target, t(366) =9.74, p <.001. Overall, we found that people treated the
double in-group members more favorably than the partial in-group members, supporting
the SIP.

Discussion

Previous studies predominantly focused on how crossed categorization influences inter-
group attitudes, but its impact on cooperation has been relatively understudied. To fill
this gap, we examined cooperation in the crossed categorization context and explored
the psychological mechanisms underlying this. More specifically, we tested the predic-
tions from the two competing theories, BGR and SIP. Overall, we found that people
cooperate less with double out-group members than those with one or two in-group
memberships. In addition, people cooperate more with double in-group members in
comparison to partial in-group members. This result was consistent with the SIP, as in-
group memberships additively increased cooperation. However, further investigation into
the psychological underpinnings revealed that the strength of social identity was not
associated with cooperation. Rather, partly consistently with BGR, we found that in-group
membership indirectly increased cooperation via increased expected cooperation. Yet, we
note that Category 1 in-group membership increased cooperation via increased expected
cooperation only when Category 2 in-group membership was also present. Below, we
discuss the implications of our findings for crossed categorization, BGR, and SIP research.

Implications for crossed categorization research

People belong to multiple social groups, many of which are physically apparent. As
such, social psychological work on intergroup processes has moved beyond investi-
gating a single group context (Crisp & Hewstone, 2007). Yet, there have been only
a few studies that examined the influence of crossed categorization on intergroup
behaviors (i.e. cooperation) rather than attitudes (Kumar et al., 2021; Ugurlar et al.,
2023). Kumar et al. (2021) investigated cooperation when gender and nationality were
crossed and demonstrated that people were more cooperative with national in-group
members than national out-group members, irrespective of the gender of their
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interaction partners. In addition, the strength of national identification was positively
associated with prosocial giving to national in-group members. In other words, in the
context of nationality X gender crossed categorization, they observed the dominance
pattern; one group membership dominates the other. More recently, Ugurlar et al.
(2023) conducted a study in which they employed two equally meaningless and
salient minimal groups (preferred shape: triangle vs. square; preferred color: blue vs.
green) and examined cooperation in prisoners’ dilemma games. Consistent with our
results, they found that in-group memberships additively increased cooperation, as
participants cooperated more with partial in-group members than double out-group
members, but not as much as they cooperated with double in-group members.
Moreover, they replicated the pattern with two different natural group contexts
(ethnicity and political ideology; religious affiliation and political orientation).

We conclude that intergroup relations research will benefit from examining crossed
categorization contexts, as different behavioral trends arise from interactions between
various group memberships such as the dominance pattern found when emphasizing
nationality and gender (Kumar et al., 2021) or the additive cooperation when focusing on
ethnicity and political ideology (Ugurlar et al., 2023). Future research should focus on
further explaining why some group memberships dominate others, and forming theories
that can systematically account for the effect of two (or more) in-group memberships in
a wide range of social contexts.

While we shared the motivations, conducted research in similar experimental set-
tings, and reached complementary conclusions as Ugurlar et al. (2023), our study goes
beyond their research by testing the psychological mechanisms informed by two
theoretical perspectives, BGR and SIP. More specifically, we hypothesized that in-
group memberships increase cooperation via increased reputational concern (H4)
and/or expected cooperation (H5) and that the strength of social identification mod-
erates the effect of shared in-group memberships on cooperation (H6). We did not find
support for H4 and H6. However, we obtained partial support for H5, revealing that in-
group memberships increase cooperation via expected cooperation. However, note
that while Category 2 in-group membership increased cooperation via expected
cooperation regardless of Category 1 group membership, Category 1 in-group did so
only when Category 2 membership was classified as in-group. Our data does not allow
us to further discuss why Category 1 membership (based on artistic preferences) and
Category 2 membership (based on dot estimations) had somewhat different effects,
but our results suggest that overall, it is expected cooperation that is responsible for
increased in-group cooperation.

Previous studies on intergroup cooperation have discussed the psychological
mechanisms of in-group favoritism in single-group contexts with belief-based
(expected cooperation) and belief-based (expected cooperation) explanations
(Everett et al, 2015a). The former explains in-group favoritism by emphasizing the
roles of expectations about in-group members’ behavior and the consequences of
one’s own behavior. The latter does so as caused by unconditional and innate motiva-
tions to favor in-group members over out-group members. The large-scale meta-
analysis offered evidence in favor of the latter (Balliet et al., 2014) and consistent
with this, our results suggest that the belief-based explanation better delineates
intergroup cooperation in crossed categorization contexts.



COMPREHENSIVE RESULTS IN SOCIAL PSYCHOLOGY 17

Implications for BGR

According to the BGR perspective, people are more cooperative with in-group members
than out-group members because they experience a stronger level of reputational con-
cern and/or they expect more cooperation when interacting with in-group members than
out-group members (Imada et al,, 2023, 2024). Based on BGR, we hypothesized that
individuals would cooperate no more or less with double in-group targets than partial in-
group targets, because they believe that those targets both share a system of indirect
reciprocity with them. As such, it should be sufficient for them to display a fixed amount of
increased cooperation. However, we did not obtain support for the hypothesis.

Recent studies have pointed out that the group heuristic (i.e. the assumption of
bounded indirect reciprocity) is a default game strategy and can be easily overridden
by other contextual cues, such as future indirect benefits (Imada et al., 2023; Romano
et al,, 2017). More recently, Imada et al. (2024) suggested that studies with a within-
subjects design (in which participants complete multiple decision-making tasks with in-
group and out-group members) may reduce the impact of the group heuristic (also see
Everett et al, 2015a). Thus, the within-subjects nature of our experiment might have
weakened the impact of the BGR-based psychological mechanisms.

In addition, the crossed categorization context itself might take an active role in
overriding the group heuristic. Unlike a simple intergroup context with one salient
group membership, crossed categorization contexts involve two group memberships
and can likely make group boundaries obscure, presumably more so in minimal group
contexts. The presence of multiple group memberships may also imply that intergroup
mobility is high by reminding individuals that they belong to several social groups. These
unique features of crossed categorization contexts might lead people to rely less on the
group heuristic.

That said, we found partial support for H5 (the expected cooperation hypothesis),
revealing that expected cooperation mediated the relationship between shared in-group
memberships and cooperation. It is noteworthy that, in line with this, recent studies have
found that the proximate mechanism underlying in-group favoritism in one-shot, single-
group contexts is expected cooperation rather than reputational concern (Imada et al,,
2023, 2024). To recapitulate, while we suggest that BGR is not sufficient as a theoretical
framework in predicting intergroup cooperation when multiple group memberships are
present, we argue that expected cooperation (which is derived from BGR) is an important
psychological mechanism underpinning the behavior. To our knowledge, our study is the
first to apply BGR to multiple group contexts, and future research may reveal boundary
conditions for BGR to take an active role in explaining intergroup cooperation in multiple
group contexts.

Implications for SIP

Social identity theory has been a cornerstone theory in social psychological research
on intergroup relations, and social identification has been found to be a robust
correlate of intergroup attitudes (Hewstone et al., 2002; Hogg & Abrams, 1988; Hogg
et al, 2004). However, since Jin et al. (1996), studies have found that the strength of
social identification is not associated with in-group cooperation (e.g. Imada et al,,
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2024; Romano et al., 2017). Consistent with this, our study found that the strength of
social identification did not influence the effect of in-group memberships on coopera-
tion. The lack of association between the strength of social identification and coopera-
tion suggests that social identity-related processes played a limited role in explaining
intergroup cooperation in our study. Nevertheless, we found support for SIP in pre-
dicting cooperation, suggesting that SIP is still a useful theoretical framework to
understand intergroup cooperation.

Beyond the dichotomy

In our studies, we pit the BGR and SIP approaches against each other because they
diverge in their predictions regarding whether in-group favoritism emerges under com-
plete anonymity (i.e. when people are aware that their partner does not know who they
are). BGR predicts that in-group favoritism is conditional to the belief that indirect
reciprocity is bounded by group membership and people would not display in-group
favoritism under anonymity where reputational concern and expected cooperation are
suppressed. Contrastingly, according to SIP, internal motivations (e.g. depersonalized
attraction and the need to establish a positively distinct social identity) foster in-group
cooperation, and therefore in-group favoritism should not be conditional to anonymity.
Previous experimental and meta-analytic evidence supported BGR, demonstrating that in-
group favoritism is overall conditional to anonymity (Balliet et al., 2014, but see; Everett
et al,, 2015b; Imada et al., 2024). BGR, however, does not explicitly deny that factors other
than reputation and expected cooperation can influence the extent to which individuals
display in-group favoritism when their decision is not anonymous. As such, these two
perspectives are not necessarily conflicting explanations for in-group favoritism in non-
anonymous situations. In our research, SIP better predicted cooperation than BGR. On the
other hand, BGR offered a better explanation as expected cooperated but not social
identification was correlated with cooperation; the results suggest that both BGR and SIP
contribute to a fuller understanding of cooperation under non-anonymity. This evidence
calls for further theoretical development that goes beyond the dichotomy and potentially
integrates the two.

Limitations

We would like to first note that Balliet et al. (2014) large-scale meta-analysis revealed that
studies with more male participants reported a greater degree of in-group favoritism.
Since 75% of the participants were female in our study, future studies with a more
balanced sample could detect stronger differences in cooperation in crossed categoriza-
tion contexts. Second, we did not fully incentivize participants in the experiment but
asked them to imagine they played the game. As such, the results may be influenced by
social desirability bias in a way that cooperation in the experiment was inflated. However,
Romano et al. (2021) investigated the impact of financial incentives on in-group favoritism
in three countries (Brazil, India, and Poland) and revealed that participants in the hypothe-
tical and incentivized prisoners’ dilemma games did not display different levels of in-
group favoritism. Thus, while it is sensible to employ a strong incentive to minimize the
potential impact of biases, our results still offer valuable evidence.
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We used two commonly used minimal group induction methods to create two ortho-
gonally crossed minimal group memberships: the artistic preference and dot estimation
tasks. Unexpectedly, we found that the minimal group memberships based on the two
tasks had somewhat different effects. More specifically, while people more strongly
identified with the in-group based on the former than the latter, cooperation with
a partial in-group member was larger when the shared in-group membership was
based on the latter than the former. Our data does not allow us to disentangle why we
observed the different effects of the two group memberships but suggests that it is
sensible to choose minimal groups that are more similar to each other, like the ones used
in Ugurlar et al. (2023, Study 1).

Conclusion

In the present research, we investigated cooperation under crossed categorization and its
psychological underpinnings, drawn from two theoretical perspectives, BGR and SIP.
Consistent with SIP, we found that two in-group memberships additively increased
cooperation in the crossed categorization context. Regarding psychological mechanisms,
partly consistent with BGR, we found that the increase in cooperation due to shared in-
group membership was accompanied by expected cooperation. Intergroup cooperation
has been widely studied, but it has been understudied in crossed categorization contexts
which often represent day-to-day intergroup interactions. Our study contributes to the
literature by extending previous findings and theoretical perspectives in the one group
membership context into understanding crossed categorization contexts. Despite that,
we did not find clear-cut evidence to support one theoretical approach (BGR or SIP) over
the other in crossed categorization contexts. This leaves promising future directions that
will further help us elucidate intergroup cooperation under crossed categorization and
develop a new theoretical account.

Notes

1. In-group favoritism and in-group bias can manifest in diverse forms including, cooperation,
evaluation, and affect (Balliet et al., 2014; Hewstone et al., 2002). Our research is concerned
solely with cooperation and we mean in-group favoritism in cooperation by “in-group
favoritism.”

2. Importantly, the BGR account can explain in-group favoritism in one-shot interactions; even
in one-shot interactions, individuals can at least expect their in-group partner to cooperate
with them, as long as reputation is at stake. One may wonder why the group heuristic
predicts cooperation even when it is obvious that people cannot expect to have future
interactions with in-group members at all (i.e. when reputation does not matter much). Based
on the error management theory (e.g. Haselton & Buss, 2000), Yamagishi et al. (1999) argued
that it is more costly for people to erroneously assume that their reputation does not matter
when it actually does, compared to erroneously assuming that their reputation does matter
when it actually does not. The group heuristic makes people always assume that in-group
members are in the same system of the exchange (even when there is no future interactions
and they cannot benefit from the exchange system at all), and it minimizes the possibility of
making the former, more costly error. Yamagishi et al. (1999) hold that the group heuristic is
thus ultimately adaptive and can be activated by shared group membership even in one-shot
interactions.
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3. Previous studies typically focused on cooperation towards in-group members, out-group
members or a person whose group membership is unknown (i.e. a stranger). A stranger
functions as a baseline; when people cooperate more with an in-group member than
a stranger, this suggests the presence of increased in-group cooperation (often referred to
as “in-group love”). When people cooperate less with an out-group member than a stranger,
this suggests the presence of decreased out-group cooperation (often referred to as “out-
group derogation”). Previous studies have robustly offered evidence for increased in-group
cooperation but not for reduced out-group cooperation, in diverse intergroup contexts (for
a review, see Balliet et al., 2014).
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