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Generalized reciprocity is the phenomenon that individuals treat others in the same
way that others treated them in the past. Besides the behavioral outcomes, whether
intention information also manipulates generalized reciprocal behavior remains unclear.
By conducting two rounds of the dictator game, the current research investigated the
influence from the dictator’s intention on the receiver’s following resource allocation
performance. In the games, in order to allocate, either tokens in Experiment 1
or jobs in Experiment 2, a general tendency was shown to treat others better
if one was generously treated than greedily treated. Regarding the intentionality,
participants who received a generous offer (vs. greedy offer) from another person (i.e.,
intentional) would perform more generously to another person. However, if the offer was
randomly given by a computer program (i.e., unintentional), the way in which one was
being treated previously, became somewhat irrelevant to the participants’ generalized
reciprocal behaviors. Those findings verified the influence of the manipulation of
intention on generalized reciprocity, and provided enlightenment for promoting friendly
social interactions.

Keywords: generalized reciprocity, intention, generosity, greed, the dictator game

INTRODUCTION

As an important part of the evolution of cooperation, reciprocal behaviors are ubiquitous in human
society. Reciprocity manifests in several ways. Direct reciprocity, in the form of tit-for-tat, happens
in the interaction between two individuals (Trivers, 1971); in indirect reciprocity, the agent treats A
similarly to how A treated B (Nowak and Sigmund, 2005). More recently, under the circumstances
of extensive one-shot interactions between two strangers in society currently, another reciprocity,
called “generalized reciprocity” (Pfeiffer et al., 2005), has received increasing attention from
researchers. Generalized reciprocity1 refers to a situation whereby a person who had been treated
positively or negatively by others in the past delivers a treatment following the same pattern to
someone else, commonly referred to as “paying it forward” (Gray et al., 2014). As a principal
component of moral codes, generalized reciprocity might induce a series of chain reactions from the
initial biased behavior (e.g., Nowak and Sigmund, 2005; Liu et al., 2015). Evolutionary studies have
confirmed that combined with certain behavioral strategies, generalized reciprocity could bring
the benefits of generating cooperation behaviors and promoting interpersonal communication
(Nowak and Roch, 2007; Rankin and Taborsky, 2009). Other research fields, such as psychology

1Some researchers had also defined the conventional indirect reciprocity and generalized reciprocity as downstream indirect
reciprocity and upstream indirect reciprocity, respectively.
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(Alvarez and van Leeuwen, 2015; Halali et al., 2017), cognitive
neuroscience (Watanabe et al., 2014), and management (Simpson
et al., 2018), have also expressed keen interest in the phenomenon
of generalized reciprocity.

According to whether the delivered reciprocal behavior indeed
assists the receiver, generalized reciprocity may be classified as
positive or negative. Positive generalized reciprocity refers to
a transmission of prosocial behaviors when a person receives
support from others (Herne et al., 2013; Horita et al., 2016),
or more generally follows the principle of “you help me, I help
someone else.” Findings from a scenario simulation experiment
demonstrated that participants who had received other’s help
were more willing to answer a stranger’s questionnaires than
those who had not (Bartlett and DeSteno, 2006). DeSteno et al.
(2010) also found a comparatively generous performance in
token allocation tasks with participants who had been positively
treated (vs. having been negatively treated), manifesting as a
prosocial behavior transmission. Conversely, poor treatment
in the past might lead to a similar selfish behavior toward
other people, reflecting negative generalized reciprocity (e.g.,
Zitek et al., 2010; Gray et al., 2014). Compared to individuals
recalling common things, for instance, individuals recalling
unfair experiences were much more likely to refuse another’s
assistance (Zitek et al., 2010). Recent research has provided
more direct evidence through two rounds of the “dictator
game” (Gray et al., 2014). In each round of this game, two
participants are given a sum of monetary units in common,
and one of them (named the “dictator”) can decide to take
some of the monetary units for himself/herself and leave the
rest for the other (named the “receiver”). The receiver must
unconditionally accept the dictator’s offer and cannot provide
feedback to the dictator. The dictator can make the offer
completely as (s)he wishes without having to take the receiver’s
reciprocal behavior into consideration. The results showed that
participants generously (greedily) treated in the first round would
give more money to a third person as dictator in the second
round.

Given the above, previous literature mainly focused on the
influence of consequences of earlier actions on generalized
reciprocal behaviors, yet little is known about this issue with
respect to the individual’s cognitive processing. What kinds of
actions might promote or inhibit generalized reciprocal behavior,
and, furthermore, does the action information affect positive
and negative reciprocal behaviors in similar ways? Studies on
reciprocity have shown that one’s behavior intention, in addition
to action consequences, also plays a role (e.g., Dufwenberg
and Kirchsteiger, 2004). Rabin (1993) proposed that individuals
exhibit direct reciprocity based on their judgment of the fairness
of an action, which originates from the perception of others’
intention. A general theory of reciprocity (Falk and Fischbacher,
2006) states that reciprocal behavior is a response to others’
kindness, and behavioral outcome and intention are the two
main determinants of kindness perception. In a direct reciprocity
study (Falk et al., 2008), for instance, participants were told
to be a receiver and a dictator in two sequential rounds of
ultimate games. When participants realized that the offer in the
first round was given by a real person (vs. throwing the dice),

direct reciprocal behavior was enhanced, manifesting as a positive
correlation between the money allocated in the first round and
the amount of their rewards/punishment given to the benefactor
in the second round. However, if it was a computer program that
provided the preceding offer, this correlation sharply weakened.
Other reciprocity research has verified this wide and prominent
impact of intention (Stanca et al., 2011; Chao, 2018), and also
found it to develop from a relatively young age. Children as early
as three years of age manifested generosity if they had received
benefit from intentional others (Vaish et al., 2018).

As described above, manipulation of intention has been well
established in the direct and indirect reciprocity literature. One
might speculate that there is an analogous effect of intention in
generalized reciprocity. Nevertheless, since generalized reciprocal
behavior involves a new stranger who has not been interacted
with previously, simply inferring from (in)direct reciprocity
could be misleading. Specifically, in instances of direct and
indirect reciprocity, people actually interact with the initial actor
twice, so behavioral intention is a keyfactor to evaluate the
actor’s personality traits, to predict future performance, and
finally, to determine whether to cooperate with him/her (Orhun,
2018). This might not be so for generalized reciprocity, however.
When the next interacting stranger is no longer the previous
one, the former perceived intention may become somewhat
irrelevant. Thus, current research aims to explore whether
intention information matters in generalized reciprocal behavior.

To our knowledge, only one study thus far has examined the
influence of intention on generalized reciprocity (Herne et al.,
2013). In that study, researchers manipulated intention by setting
the dictator as a person or a computer program, but failed to
find the above influence. Instead of evaluating the other’s offer
received in the previous round, the participant was required
to deal with all allocation probabilities. Herne and colleagues
stated that their non-significant results might have been due
to this measurement of the dependence variable, which forced
participants to undertake strategic deliberation of each allocation
option while the dictator’s intention might have been overlooked,
so the results did not reflect the effect of intention.

Therefore, current research has emphasized the role of
intention in generalized reciprocal behavior. To implement
reciprocity, two rounds of dictator games were sequentially
performed in both experiments (e.g., Gray et al., 2014; Strang
et al., 2016), whereby a participant played the role as the receiver
unconditionally receiving the other’s allocation offer, and then
acted as a dictator. Following the manipulation of intention
(intentional human vs. unintentional computer program) in
Herne et al. (2013), participants in the current study would
receive only one kind of allocation offer in the first round (we
thus used a between-subjects design), leading them to focus on
the intentional information. The authenticity of the current study
was ensured by the participants’ real engagement in anonymous
dictator games, and the robustness was enhanced by using two
kinds of resource carrier – tokens in Experiment 1 and workload
in Experiment 2. We hypothesized that intention would reinforce
generalized reciprocal behaviors (including both positive and
negative ones), and that this effect might be weakened in
unintentional situations.
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EXPERIMENT 1

Materials and Methods
Participants
In all, 128 graduate and undergraduate students (68 females;
mean age 19.67 ± 0.75 years, ranging from 18 to 21 years old)
volunteered to participate in the experiment. All participants
had normal or corrected-to-normal vision, and provided
informed consent in compliance with the Declaration of Helsinki
before the experiment. Twelve participants who misunderstood
the instructions or reported being aware of the disguised
manipulation after the experiment were excluded from further
analysis.

Design and Procedure
We used E-Prime 2.0 for presentation and response acquisition.
The procedures and study design were approved by the
Research Ethics Board of Department of Psychology in Ningbo
University. A 2 (Intentional vs. Unintentional) × 2 (Greedy vs.
Generous) between-subjects design was adopted in the current
study.

Before the experiment, the participant was first labeled B and
told to conduct two rounds of LAN-based money allocation tasks
with two other players A and C. Communication among the three
players was restricted to a greeting when they first met in the
laboratory. To ensure anonymity, we asked all players whether
they knew each other already, and the answers were all negative.
In order to fix the participant’s role as a reciprocal behavior
deliverer in two rounds of money allocation tasks, all tasks were
operated by an offline program in the formal experiment, and
both players A and C were experimenters disguised as players
who did not actually perform the tasks.

After number assignment, all three players (A and C in
disguise) were instructed together by another experimenter
regarding the procedure. We adopted the dictator game as the
main task, and the instructions for all players were as follows:
“You are going to play two rounds of a money-sharing task with
two other players via a LAN-based program. At the beginning of
each round, two of you will be paired, then each will be randomly
assigned to be dictator or receiver by the program; the other needs
to wait for the next round. If you are assigned to be dictator, you
will receive 100 tokens in total as initial funding; please choose
an allocation plan for you both (intentional condition)/wait for
the program to randomly choose an allocation plan for you both
(unintentional condition); if you are the receiver, please wait for
the dictator/program’s decision and accept it unconditionally.
After a short rest, the second round will begin. When all rounds
finish, you will receive payment corresponding to your final
tokens.” To ensure general reciprocity, the participant performed
two rounds of the dictator game in the real manipulation, in the
first round always as a receiver and the second round always as a
dictator, as illustrated in Figure 1.

All players were directed to three different rooms after the
instruction, and only the participant actually performed the
following formal tasks. The participant was seated at a distance
of 70 cm from the monitor and was required to complete two

rounds in total on the computer. At the beginning of the first
round, an assignment page was presented stating that the role
assignment procedure was run by the program. About 5 s later,
the participant was shown as being paired as the receiver with
player A in this round. Then (s)he was shown a silhouette
of player A (dictator) and two options of money allocation
for the dictator on the screen, including a greedy allocation
(70 for the dictator and 30 for the receiver) and a generous
allocation (30 for the dictator and 70 for the receiver). After
a waiting page displaying “the dictator is making the choice.”
(intentional condition)/“the program is randomly allocating.”
(unintentional condition) for 4–8 s, participants in the greedy
condition would see that the dictator/program chose the greedy
allocation plan and that they received 30 tokens, while those
in the generous condition would see that the dictator/program
chose the generous allocation plan and they received 70 tokens.
After a rest of several seconds, the second round (i.e., final
round as instructed) started. The same role assignment page was
presented for about 5 s, followed by a page telling the participant
that he/she was paired with player C and assigned to be the
dictator. The program offered the participant 100 tokens and
asked him/her to allocate it to player C as (s)he wished.

After completing the experiment, participants were asked to
report whether they were aware of the disguised manipulation,
as well as to make a guess of the current experimental objective.
Anyone who answered affirmatively was labeled an outlier and
excluded from the final analysis.

Data Analysis
The number of tokens allocated to player C in the final round was
recorded as the dependent variable. Repeated-measures ANOVA
was conducted to analyze the generalized reciprocal behavior,
with the Intentionality and Initial treatment as the variables.
Significant interaction (p < 0.05) was followed by simple-effect
analyses.

Results
The allocation amounts of tokens are depicted in Figure 2. A 2
(Intentionality: intentional, unintentional) × 2 (Initial treatment:
greedy, generous) between-subjects ANOVA yielded a significant
main effect of initial treatment, F(1, 112) = 20.117, p < 0.001,
ηp

2 = 0.152. Participants in the generous condition (M ± S.D.,
49.86 ± 7.19) allocated more tokens to player C than those
in the greedy condition did (42.56 ± 10.62). An interaction
between intentionality and initial treatment was also significant,
F(1, 112) = 10.88, p = 0.001, ηp

2 = 0.089. The main effect of
intentionality was non-significant, F(1, 112) = 0.012, p = 0.913,
ηp

2 < 0.001.
More specifically, one-way ANOVA for each initial

treatment condition revealed that, when treated generously
in the previous round of the dictator game, participants in
the intentional condition (52.50 ± 7.39; vs. unintentional
condition, 47.31 ± 6.08) paid forward more tokens, F(1,
55) = 0.012, p = 0.005, ηp

2 = 0.133; when being treated
greedily, on the contrary, those in the intentional condition
(39.83 ± 10.89; vs. unintentional condition, 45.37 ± 9.89)
gave much less to player C, F(1, 57) = 0.012, p = 0.044,
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FIGURE 1 | The real role assignment of the two-round dictator game for the participant in Experiments 1 and 2.

ηp
2 = 0.069. In addition, one-way ANOVA was also applied

to each intentionality condition. When the choice was
made by player A in the first round (i.e., intentional), the
allocation amount of tokens for player C was higher in
the generous than the greedy condition, F(1, 56) = 26.474,
p < 0.001, ηp

2 = 0.321. However, the difference diminished
when the initial treatment was randomly made by the
program (i.e., unintentional), F(1, 56) = 0.823, p = 0.368,
ηp

2 = 0.014.

EXPERIMENT 2

One might argue that the virtual tokens in Experiment 1
would weaken participants’ engagement in the allocation tasks.
To enhance authenticity, Experiment 2 explored generalized
reciprocal behavior by using a “token” more commonly
encountered in real life – workload. Two types of job, interesting
and dull, were adopted to replace the above tokens. Participants
first performed both jobs to familiarize themselves with them,
and then allocated those jobs in the formal experiment.

Materials and Methods
Participants
In total, 126 graduate and undergraduate students (86 females;
mean age 19.78 ± 0.90 years, ranging from 18 to 24 years old)
volunteered to participate in the experiment. All participants
had normal or corrected-to-normal vision, and provided
informed consent in compliance with the Declaration of Helsinki
before the experiment. Ten participants who misunderstood
the instructions or reported being aware of the disguised
manipulation after the experiment were excluded from further
analysis.

Design and Procedure
The general procedures and between-subjects design were almost
the same as in Experiment 1, which had been approved by the
Research Ethics Board of Department of Psychology in Ningbo
University.

However, two kinds of job, interesting and dull, replaced
the tokens in Experiment 1. The interesting job was a word-
association game, in which the participant was asked to associate
content with three given words. Any content was acceptable
and no limit was set for the length. The dull job required the
participant to count the vowels in an English paragraph, and
the job was finished when the count number was correct. The
participant performed both jobs before the experiment. The
interesting job lasted half a minute, and the dull one took about 3
min.

In the first round of the formal experiment, the dictator was
given 10 interesting and 10 dull jobs. The receiver needed to wait
for the dictator (intention condition)/program’s (unintentional
condition) choice between the following two options of job
allocation: (1) seven interesting and three dull jobs for the
dictator, and the remaining three interesting and seven dull
jobs for the receiver (greedy option); and (2) three interesting
and seven dull jobs for the dictator, and the remaining seven
interesting and three dull jobs for the receiver (generous option).
In the first round, the participant was always assigned to
be the receiver, and those in the greedy condition saw the
dictator/program choose the greedy option, while those in
the generous condition saw the dictator/program choose the
generous option. In the second round, the participant was always
the dictator, and was asked to allocate part of all 20 new jobs
(including 10 interesting and 10 dull jobs) to player C as (s)he
wished, so as to assign 10 jobs to each of them.

Data Analysis
The number of interesting jobs for player C was recorded
as the dependent variable. Repeated-measures ANOVA was
conducted to analyze the generalized reciprocal behavior,
with the Intentionality and Initial treatment as the variables.
Significant interaction (p < 0.05) was followed by simple-effect
analyses.

Results
As shown in Figure 3, we found a significant main effect of
treatment, F(1, 112) = 7.208, p = 0.008, ηp

2 = 0.06. Post-hoc
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FIGURE 2 | The manipulation of the treatments in the first round of dictator game and results in Experiment 1. The number above gray arrow represents the average
number of tokens allocated to player C among total 100 tokens, and the error bar represents one S.D.

analysis showed that generous treatment (4.67 ± 0.12) was
followed by a similar more generous assignment of interesting
jobs to player C than was greedy treatment (4.22 ± 0.12).
The interaction between intentionality and initial treatment was
also significant, F(1, 112) = 9.596, p = 0.002, ηp

2 = 0.079,
while the main effect of intentionality was non-significant, F(1,
112) = 0.682, p = 0.411, ηp

2 = 0.006.
Simple effect analysis for this interaction effect replicated

a similar pattern as in Experiment 1. More specifically, when
previously treated generously, participants in the intentional
condition (5.00 ± 0.80) tended to assign more interesting
jobs to player C than those in the unintentional condition
(4.34 ± 0.86), F(1, 56) = 9.041, p = 0.004, ηp

2 = 0.139, while
the situation was reversed when (s)he was treated greedily
(intentional, 4.03 ± 0.78, vs. unintentional, 4.41 ± 1.12), F(1,
56) = 2.247, p = 0.140, ηp

2 = 0.039. Additionally, participants
in the intentional condition assigned more interesting jobs
to the receiver when treated generously than greedily in the
previous round, F(1, 56) = 21.649, p < 0.001, ηp

2 = 0.279, while
no difference was found for participants in the unintentional
condition between the generous and greedy conditions, F(1,
56) = 0.069, p = 0.793, ηp

2 = 0.001.

DISCUSSION

By sequentially assigning the participant to be the receiver and
then the dictator in two rounds of the dictator game, the current
research explored the influence of intention on generalized
reciprocity. In the task of allocating either tokens (Experiment 1)
or jobs (Experiment 2), participants presented a more generous

reciprocal behavior in the intentional than the unintentional
condition when they were treated generously previously.; When
the participants were treated greedily before, they manifested a
similar greedier reciprocal behavior in the intentional condition
than unintentional condition. The above results are the first to
reveal an evident influence of intention on generalized reciprocal
behaviors.

Both experiments confirmed that current initial treatments
could efficiently manipulate reciprocity. In line with a previous
study (Gray et al., 2014; Horita et al., 2016), the allocation
amount to the next person in the greedy treatment condition was
significantly smaller than in the generous treatment condition.
The findings also guarantee the reliability of the current
paradigm.

More importantly, this is the first study showing the key
role of human intention on generalized reciprocal behavior;
that is, the unique existence of intention in humans could
shed light on the effect of previous treatment on future
behavior toward someone else. In the current experiments, if
a person was treated generously by a person (vs. a computer
program), (s)he would share more tokens or interesting jobs
with other strangers; contrariwise, if treated greedily by a
person (vs. a computer program), participants would assign
fewer tokens or interesting jobs to someone else. These
results suggest that regardless of treatment type (i.e., generous
or greedy), intention always has an amplified impact on
generalized reciprocity. Beyond that, such influence of intention
on generalized reciprocity provides supporting evidence for
previous findings in many other fields, including moral judgment
(e.g., Cushman et al., 2013; Gan et al., 2016) and direct
reciprocity (e.g., Vaish et al., 2018), and extends our knowledge
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FIGURE 3 | The manipulation of the treatment in the first round of dictator game and the results in Experiment 2. The number above gray arrow is the average
number of interesting jobs for player C among all 10 interesting jobs, and the error bar represents one S.D. The solid circle represents one interesting job, and the
hollow circle represents one dull job.

of the effect of prior intention to generalized reciprocal
behaviors.

Another interesting finding was that the behavioral
transmission patterns of generous and greedy behaviors
differed only when the offer was made as intentional behavior.
Unlike direct reciprocity, in which the reciprocal behavior
still more or less exists (weaker for unintentional offers than
intentional ones, but not eliminated) if (s)he had previously
been treated unintentionally (e.g., Falk et al., 2003; Charness,
2004), the current results demonstrate that the offer from an
unintentional program did not affect the participant’s assignment
pattern toward others at all. This is a breakthrough finding
from the aspect of generalized reciprocity. As our interactions
with strangers are expanding and being facilitated in step with
technological development, it is thus of great importance to
clarify the transmission pattern of behavior in anonymous social
networks. In contrast to direct and indirect reciprocal behaviors,
the enlarged influence of intention in generalized reciprocity
may contribute to interventional strategies to reduce the spread
of negative behavior within the general public while promoting
prosocial interactions.

In light of how previous intention information affects the
following interaction with other strangers, we speculate that
emotion might play a mediating role. On the one hand, intention
information was found to manipulate emotions (e.g., van’t
Wout et al., 2006; Yu et al., 2017). In a pain-sharing study,
for instance, participants with other’s intentional help reported

less painful and stronger gratitude emotion than those with
unintentional help (Yu et al., 2017). On the other hand, previous
research has shown that positive emotion, especially gratitude
emotion, works crucially in reciprocal behavior. Bartlett and
DeSteno (2006) measured participants’ emotional state during
reciprocity tasks, showing that participants with others’ help
rated higher in gratitude emotion than those without help
did, as well as demonstrating a mediating effect of gratitude
emotion in helping behavior delivery. Later research using
a gambling task further supported these findings (DeSteno
et al., 2010). Similarly, negative emotion from others’ greedy
treatment also predicted the individual’s allocation decision in
generalized reciprocity to a certain extent (Gray et al., 2014;
Strang et al., 2016). Hence, the emotional state in previous
interactions has been highlighted as an important source to
induce generalized reciprocal behaviors (Nowak and Roch,
2007). Taken together, we infer that intention information
in current studies might raise corresponding emotions and
further reinforce the effect of behavior transmission. To
elaborate, generous assignment with subjective intention might
stimulate strong gratitude emotion, while greedy assignment
with subjective intention might be accompanied by intense
negative emotion, resulting in a rather evident transmission
tendency. This speculation needs to be tested in future
research.

Above all, the intrinsic attributes of generalized reciprocal
behavior further deepen the applicability of the current results.
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As behavior propagates in the social network, the behavioral
transmission chain would be extended to include three or more
nodes, and the corresponding reciprocal effects would gradually
weaken (Liu et al., 2015). It is therefore worth exploring the
pattern and duration of the effects of intention manipulation,
which would thus have a certain value in application. In addition,
following previous research, we used a computer program to
make the random allocation decision for the two players in the
unintentional condition. Future studies should take into account
the situation where an unrelated third person makes the decision
instead of a program, so as to include the factor of animacy
to enhance the robustness of the current findings. Beyond that,
more game types, such as the Ultimatum Game (e.g., Miyaji et al.,
2013), should be considered to simulate multiple real situations
and reinforce the external reliability of current findings. Previous
investigations of generalized reciprocity in consumption scenes
outside the laboratory (Jung et al., 2014) might provide new
insights into intention-related reciprocity issues in the future.
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