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Abstract

Most previous studies regarding self-punishment have focused on the correlation
between moral emotion and self-punishment. Only a few studies have attempted
to understand self-punishment from the perspective of seeking forgiveness, and no
study has yet directly tested whether wrongdoers’ self-punishment promotes others
to forgive the wrongdoers. In three studies, the participants judged the wrongdoers’
self-punishment behaviors following an unfair allocation and reported the extent to
which they forgave the wrongdoers. The results demonstrated that self-punishment
did promote forgiveness in both the direct (Studies | and 2) and indirect reciprocity
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(Study 3) contexts. Consistent with costly signaling theory, the costlier the self-
punishment was, the stronger the effect it had on forgiveness. Moreover, communi-
cative self-punishment had a better effect than silent self-punishment when the cost
was relatively high in the direct-reciprocity studies. These findings can guide us
regarding how to address a damaged relationship via self-punishment when compen-
sation is not feasible or acceptable.
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Introduction

After committing a transgression, wrongdoers sometimes punish themselves
by inflicting physical pain or economic loss on themselves (Bastian, Jetten,
& Fasoli, 2011; Inbar, Pizarro, Gilovich, & Ariely, 2013; Nelissen, 2012;
Nelissen & Zeelenberg, 2009; Ohtsubo et al., 2014; Tanaka, Yagi, Komiya,
Mifune, & Ohtsubo, 2015; Watanabe & Ohtsubo, 2012). This interesting
phenomenon, named self-punishment, is widespread in social, economic and
religious activities (Leff, 1999; Wallington, 1973).

Most previous studies have explained wrongdoers’ self-punishment from the
point of view of emotion. After violating moral norms, wrongdoers suffer from
guilt and shame. Their moral belief that transgression should be balanced by
punishment prompts them to alleviate their negative emotions by punishing
themselves (Inbar et al., 2013). It was revealed that guiltier wrongdoers tend
to engage in severer self-punishment (Gintis, Smith, & Bowles, 2001; Nelissen,
2012; Nelissen & Zeelenberg, 2009; Tanaka et al., 2015; Watanabe & Ohtsubo,
2012), and severer self-punishment relieves more guilt (Bastian et al., 2011; Inbar
et al., 2013).

A few studies have tried to understand self-punishment from the point of view
of seeking forgiveness (Nelissen, 2012; Watanabe & Ohtsubo, 2012). After com-
mitting a transgression, wrongdoers face the risk of revenge from the victim and
being excluded from reciprocity by their group (Cashdan, 1980). Therefore,
wrongdoers may strategically use self-punishment to signal their remorse
and restore the damaged relationship. Nelissen (2012) found that wrongdoers
were more inclined to punish themselves in front of the victim—who was more
likely to seek revenge—than in front of a bystander. These results imply that
wrongdoers attempt to seek forgiveness from others by exerting punishment
on themselves. However, others’ attitude and responses toward wrongdoers’
self-punishment have not yet been studied. We explore whether and how wrong-
doer’s self-punishment affects others’ forgiveness in this article.

The cost of self-punishment is a possible factor that may influence forgive-
ness. Based on costly signaling theory, receivers perceive costlier signals to be
more credible and reliable (Gintis et al., 2001; Roberts, 1998; Smith & Bird,
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2000; Sosis, 2000; Zahavi, 1977). Previous studies found when the wrongdoer
was willing to bear more cost to apologize or compensate, the victim was more
likely to feel their sincerity (Eaton, Struthers, & Santelli, 2006; Gauché & Mullet,
2005; Ohtsubo & Watanabe, 2009; Ohtsubo et al., 2012). It is possible that
people consider self-punishment as a sincere expression of remorse due to the
cost and forgive the wrongdoer. Thus, it is likely that the costlier a self-punish-
ment is, the more likely others will forgive the wrongdoer.

Another factor that may influence forgiveness is whether the wrongdoer
actively informs others about his self-punishment. In some cases, wrongdoers
punish themselves to relieve their own guilt and shame; thus, they do not delib-
erately inform others about their self-punishment behavior and may even under-
take the behavior in private (Bastian et al., 2011; Inbar et al., 2013). This type of
self-punishment is named silent self-punishment. In other cases, to seek forgive-
ness from others, wrongdoers punish themselves in public and attempt to inform
others about their self-punishment (Nelissen, 2012). This behavior is called com-
municative self-punishment. Whether communicative self-punishment can result
in the desired consequence is uncertain. It has been found that people care about
the motives underlying others’ behaviors (Berman, Levine, Barasch, & Small,
2015). When wrongdoers attempt to broadcast their self-punishment, others
may think that the wrongdoers are simply afraid of revenge or exclusion from
reciprocity and thus only pretending to be regretful. Therefore, the effect of
communicative self-punishment on forgiveness could be worse than that of
silent self-punishment and even worse than doing nothing. In contrast, it is
also possible that communicative self-punishment has a more positive effect
on forgiveness compared to silent self-punishment. Self-punishers who follow
social norms usually are good potential cooperators in cooperation (Baumard,
André, & Sperber, 2013; Trivers, 1971). However, if a wrongdoer does not
inform others about their self-punishment, people may mistakenly think that
the wrongdoer does not regret committing the transgression and incur an
unnecessary cost to punish the wrongdoer. Therefore, when people accidently
find wrongdoers punishing themselves silently, they may blame the wrongdoers
for not informing others and inducing unnecessary cost. Considering the two
opposite opinions, it is worth testing the effect of communicative and silent self-
punishment. Together, the first aim of our studies was to investigate how the
cost and type of self-punishment affect forgiveness.

Many studies about forgiveness focus on victims’ attitudes towards wrong-
doers (for a review, see McCullough, Kurzban, & Tabak, 2013). From the
perspective of indirect reciprocity theory, it is worth noting that bystanders
judge wrongdoers’ behavior as well, and many of them are willing to incur
some cost to punish wrongdoers (Fehr & Fischbacher, 2004). Therefore, it is
necessary to also study bystanders’ attitudes and behaviors toward wrongdoers.
So far, very few studies have investigated the effect of self-punishment in the
indirect reciprocity context (Tanaka, Ohtsuki, & Ohtsubo, 2016). Thus, the
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second aim of our study was to investigate the effect of self-punishment on
forgiveness in both the direct reciprocity (the victim and wrongdoer, Studies 1
and 2) and indirect reciprocity (the bystander and wrongdoer, Study 3) contexts.

Study |
Method

Participants and design. A total of 78 undergraduate students participated in the
study for a monetary payment. The participants performed the task on the
computer alone in individual rooms. The study had a within-subject design.
This study was approved by the institutional review board of the Beijing
Normal University.

Procedure. Participants received instructions about an allocation game (adapted
from Ohtsubo & Watanabe, 2009, Experiment 3). It was explained that there
were an allocator and a receiver in the game. The allocator was required to
decide how to distribute 10 Chinese yuan between the receiver and himself.
Nine allocation plans were possible, which gave the receiver one to nine
Chinese yuan in steps of one. However, only two allocation plans, which were
randomly picked from the nine potential plans by the computer program, were
offered to the allocator. Thus, the allocator could only choose one plan from the
two offered plans. The receiver had no choice but to accept the allocation. Both
allocator and receiver knew the rules of the game above. However, the receiver
did not know which two allocation plans were offered to the allocator (this
manipulation blurred the intention of the allocator and made the allocator’s
consequent behavior reasonable). The participants were asked to imagine that
they played the role of the receiver and judge the behavior of the five different
allocators in the following tasks. Then, participants completed a test regarding
their comprehension of the instructions. Only when participants correctly
answered all the questions were their data used in the analyses.

Following the comprehension test, the participant imagined that he or she
and five different allocators were seated in separated rooms. The participant
played the allocation game once with each of allocators. It turned out that all
allocators chose a plan in which the participant received two Chinese yuan,
whereas the allocator obtained eight. However, different actions were taken by
different allocators after the unfair allocation as follows: allocator A did nothing
(the control condition); allocator B abandoned 2 Chinese yuan and informed the
participant how much money he or she had abandoned (the low-cost commu-
nicative self-punishment condition, LCCSP); allocator C abandoned 6 Chinese
yuan and informed the participant how much money he or she had abandoned
(the high-cost communicative self-punishment condition, HCCSP). Allocator D
abandoned 2 Chinese yuan silently, and the participant learned about it
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accidently (the low-cost silent self-punishment condition, LCSSP). Allocator E
abandoned 6 Chinese yuan silently, and the participant learned about it acci-
dently (the high-cost silent self-punishment condition, HCSSP). Specifically, in
the communicative self-punishment conditions, the participant imaged that after
the allocation, the allocator came to the participant’s room and said ‘I decide to
abandon 2/6 Chinese yuan and I have left it on the table in my room.” In the
silent self-punishment conditions, the participant imaged that after the alloca-
tion he or she accidently saw the allocator leave 2/6 Chinese yuan on the table
when passing by the allocator’s room. The allocator did not notice that he or she
was being watched. The allocator did not tell anyone about his or her behavior
till he or she left.

Participants were informed that the abandoned money would be taken back
by the experimenter and would not be given to them. Due to this operation, the
wrongdoer’s abandoning money was not considered as a form of compensation.
It is rather conceivable as an act of punishment against oneself (e.g., unilaterally
incurring a certain amount of financial loss).

The participants were asked to what extent they forgave each allocator (1 to
7, 1 =completely forgave, 7= completely did not forgive) and to what extent they
thought doing nothing/abandoning 2 Chinese yuan/abandoning 6 Chinese yuan
was costly (1 to 7, 1 =not costly, T=very costly).

Results

Ten participants were excluded due to misunderstanding the instructions, leav-
ing 68 participants (41 females, M4 =22.4 years, SD,,. =2.6 years) in the sub-
sequent analysis.

We manipulated the cost of behaviors by varying the amount of money
abandoned by the allocators. This manipulation was successful. When the cost
ratings were submitted to a one-way analysis of variance (ANOVA), the main
effect of the cost manipulation (doing nothing vs. abandoning 2 Chinese yuan vs.
abandoning 6 Chinese yuan) was significant, F(2, 134) =107.17, p < .001, partial
n? = .615. Post-hoc analyses indicated that the participants thought abandoning
2 Chinese yuan was costlier (M =3.85, SD =1.28) than do nothing (M =2.15,
SD=1.57, p<.001); abandoning 6 Chinese yuan (M =5.87, SD=1.45) was
costlier than abandoning 2 Chinese yuan (p <.001) and then doing nothing
(p <.001).

We compared participants’ forgiveness ratings in the experimental conditions
(LCCSP/HCCSP/LCSSP/HCSSP) with their forgiveness ratings in the control
condition (doing nothing). The forgiveness ratings in all experimental conditions
were significantly greater than the ratings in the control condition (all ts > 8.41,
all ps <.001; Table 1).

A 2 (type: communicative self-punishment vs. silent self-punishment) x 2
(cost: high vs. low) repeated-measures ANOVA on forgiveness ratings was
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Table I. Means (and standard deviations) of forgiveness ratings in Study .

Low cost High cost

Control CSpP SSP CSP SSP

Forgiveness  2.68 (1.41) 446 (1.64) 463 (1.62)  585(152) 531 (1.71)

CSP: communicative self-punishment; SSP: silent self-punishment.
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Figure 1. Mean forgiveness ratings (+SE) in different conditions in Study |.

conducted. The main effect of type was not significant, F(1, 67)=.84, p=.362,
partial n”=.012 (Figure 1). The main effect of cost (F(1, 67)=45.49, p <.001,
partial #°=.404) and the interaction effect (F(1, 67)=16.02, p <.001, partial
n> =.193) were significant. A simple effects analysis indicated that the effect of
the type of self-punishment was significant in the high-cost level, F(1, 67)=5.17,
p=.026, but not in the low-cost level, F(1, 67)=.08, p=.375.

Discussion

The forgiveness ratings of the experimental conditions were all significantly
greater than the ratings of the control condition. This result indicates that the
wrongdoer’s self-punishment does promote forgiveness. Consistent with costly
signaling theory, the main effect of cost was significant. This result confirms our
prediction that participants are more likely to forgive the wrongdoer who
incurred a greater cost to punish themselves. An interaction effect between
type and cost was found. At the high-cost level, participants were more inclined
to forgive the communicative self-punisher than the silent self-punisher.
However, at the low-cost level, the effect was not obtained. We would discuss
this interaction effect in Study 2.
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One limitation of Study 1 is that the within-subject design is used. Another
limitation is that self-punishment is not compared with other methods (e.g.,
apology) which could promote forgiveness. To provide more convincing evi-
dence, a between-subject design would be used and an apology condition
would be added in Study 2.

Study 2
Method

Participants, design and procedure. A total of 287 undergraduate students partici-
pated in the study for course credits. They finished the experiment after class in
the classroom. The design and the procedure of Study 2 were the same as Study
1 except for the following parts: (1) Study 2 had a between-subject design. (2) A
new condition that the allocator said “‘sorry’ to the participant after the allo-
cation (the apology condition, AP) was added. (3) Participants were asked to
what extent they thought the allocator’s behavior after the allocation was costly.

Results

Thirty participants were excluded due to misunderstanding the instructions or
failing to finish all the tasks, leaving 257 participants (119 females, M,z =18.37
years, SD,,.=1.15 years) in the subsequent analysis.

The cost ratings in the experimental conditions (AP/LCCSP/HCCSP/LCSSP/
HCSSP) were significantly or marginally greater than the ratings in the control
condition, all s> 1.92, all ps <.058 (Table 2). The cost ratings in the HCCSP/
HCSSP conditions were significantly greater than the ratings in the AP condi-
tion, all 7s > 5.13, all ps <.001. No significant difference in the cost ratings was
found between the LCCSP/LCSSP conditions and the AP condition, all ts < .75,
all ps> .450. A 2 (type: communicative self-punishment, silent self-punish-
ment)x2 (cost: high, low) repeated-measures ANOVA on the cost ratings was
conducted. Importantly, the main effect of cost was significant, F(1, 168) =
64.19, p < .001, partial »*=.276. The main effect of type and the interaction

Table 2. Means (and standard deviations) of cost ratings in Study 2.

Low cost High cost

Control Apology CsP SSP CSP SSP

Perceived cost 2.10 (1.02) 2.77 (1.51) 2.86 (1.44) 2.56 (1.18) 4.85 (2.06) 4.72 (2.00)

CSP: communicative self-punishment, SSP: silent self-punishment.
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Table 3. Means (and standard deviations) of forgiveness ratings in Study 2.

Low cost High cost

Control Apology CSsP SSP CspP SSP

Forgiveness 4.32 (1.49) 5.07 (1.52) 4.80 (1.89) 504 (1.74) 6.00 (I.13) 523 (1.65)

CSP: communicative self-punishment, SSP: silent self-punishment.
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Figure 2. Mean forgiveness ratings (+SE) in different conditions in Study 2.

effect were not significant, F(1, 168)=.71, p=.400, partial n°=.004, F(1,
168) = .12, p=.730, partial *=.001.

The forgiveness ratings in the AP/HCCSP/LCSSP/HCSSP conditions were
significantly greater than the ratings in the control condition, all s >2.07, all
ps <.042 (Table 3). There was no significant difference in forgiveness ratings
between the LCCSP condition and the control condition, #(83)=1.13,
p=.200. The forgiveness ratings in the HCCSP conditions were significantly
greater than the ratings in the AP condition, #(82) =3.17, p =.002. No significant
difference was found between the LCCSP/LCSSP/HCSSP conditions and the
AP condition, all s < .75, all ps> .457.

A 2 (type: communicative self-punishment vs. silent self-punishment) x 2
(cost: high vs. low) repeated-measures ANOVA on forgiveness ratings was con-
ducted. The main effect of type was not significant, F(1, 168)=1.09, p=.297,
partial #n°=.006 (Figure 2). The main effect of cost (F(1, 168)=7.90, p=.006,
partial n”=.045) and the interaction effect (F(1, 168)=4.21, p=.042, partial
n> =.024) were significant. A simple effects analysis showed that the effect of
the type was significant in the high-cost level, F(1, 169)=4.16, p =.043, but not
in the low-cost level, F(1, 169) = .47, p=.493.
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Discussion

In Study 2, the forgiveness ratings were greater in the AP than control condition.
Replicating previous findings, compared with doing nothing, apology makes the
victim be more inclined to forgive the wrongdoer (McCullough et al., 2013). The
forgiveness ratings in the self-punishment conditions (expect for the LCCSP
condition) were greater than them in the control condition. Consist with the
results of Study 1, it indicates that self-punishment promotes forgiveness.
Moreover, it was found the forgiveness ratings were greater in the HCCSP
than AP condition, which means the effect of self-punishment could not only
better than doing nothing, but also better than apology in certain condition.

Consistent with costly signaling theory, the significant main effect of cost was
also found in Study 2. This result confirms our prediction that participants were
more willing to forgive the wrongdoer who punished themselves more severely.

The interesting interaction effect between type and cost was found again. The
effect of type on forgiveness was only significant at the high-cost level. There
could be various explanations. One of the potential reasons is that when the self-
punisher incurs a high cost to punish themselves, people think the self-punisher
is truly remorseful rather than pretending to be regretful for their own self-
interest. In this case, people hope that the self-punisher informs others about
his or her self-punishment to avoid misunderstanding because without such
information people may think the silent self-punisher does nothing after the
unfair allocation and even incur cost to inflict unnecessary punishment on the
wrongdoer. Thus, in this study, when the cost of self-punishment was high,
participants tended to blame the silent self-punisher for not telling them about
the self-punishment. When the self-punisher incurred a low cost to punish them-
selves, participants were not sure about the intention of the self-punisher and did
not care about whether the self-punisher informed them about the self-
punishment.

In Studies 1 and 2, we had studied how self-punishment affected forgiveness
in the direct reciprocity context. In Study 3, we are going to preliminarily explore
how self-punishment affects forgiveness in the indirect reciprocity context.

Study 3
Method

Participants, design and procedure. A total of 78 undergraduate students partici-
pated in the study for a monetary reward. The design and procedure of Study 3
were the same as Study 1 except for the following parts: (1) participants were
asked to imagine that they were bystanders and watched five pairs of allocators
and receivers playing the allocation game. Their task was to judge the behavior
of different allocators. The different allocators’ allocations and their consequent
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Table 4. Means (and standard deviations) of forgiveness ratings in Study 3.

Low cost High cost

Control CSpP SSP CSP SSP

Forgiveness  2.89 (1.64) 446 (1.64) 460 (1.51) 536 (1.77) 541 (1.81)

CSP: communicative self-punishment, SSP: silent self-punishment.

behaviors toward the receivers were the same as in Study 1. (2) The participants
were required to answer questions from the standpoint of a bystander rather
than the receiver.

Results

Eight participants were excluded due to misunderstanding the instructions, leav-
ing 70 participants (41 females, M4 =22.4 years, SD,4. =2.6 years) in the sub-
sequent analysis.

A one-way ANOVA revealed that participants thought the cost of doing
nothing/abandoning 2 Chinese yuan/abandoning 6 Chinese yuan varied signifi-
cantly, F(2, 134) =200.43, p < .001, partial n* = .744. Post-hoc analyses indicated
that participants thought abandoning 2 Chinese yuan was costlier (M = 3.56,
SD =1.25) than doing nothing (M =1.73, SD=1.06, p <.001); abandoning 6
Chinese yuan (M =5.77, SD =1.40) was costlier than abandoning 2 Chinese
yuan (p <.001) and then doing nothing (p <.001).

The forgiveness ratings in the experimental conditions were significantly
greater than the ratings in the control condition (all s> 5.72, all ps<.001;
Table 4).

A 2 (type: communicative self-punishment, silent self-punishment) x 2 (cost:
high, low) repeated-measures ANOVA on the forgiveness ratings was con-
ducted. The main effect of cost was significant, F(1, 69) =28.72, p <.001, partial
n> =.294 (Figure 3). The main effect of type and the interaction effect were not
significant, F(1, 69)=.34, p=.562, partial n°=.005, F(1, 69)=.241, p=.625,
partial n*>=.003.

Discussion

Consistent with Studies 1 and 2, the forgiveness ratings of the experimental
conditions were all significantly greater than the ratings of the control condition
in Study 3. This result indicates that the self-punishment also promotes forgive-
ness in indirect reciprocity. In accordance with costly signaling theory, the main
effect of cost was significant, which implies the more cost the wrongdoer incurs,
the more likely the bystander would forgive him.
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Figure 3. Mean forgiveness ratings (£SE) in different conditions in Study 3.

However, the interaction effect between type and cost on forgiveness was not
significant in Study 3. It seemed that as bystanders, the participants in Study 3
were less sensitive to the wrongdoer’s behavior than the participants in Studies 1
and 2, who played the role of victims. Schilbach et al. (2013) proposed that
people behave differently when interacting with others than observing them.
Feelings of involvement influence participants’ thoughts and decisions. When
the participants were victims, they were more involved in the economically
harmful event because their self-interest was exploited. As victims, participants
paid significant attention to the wrongdoers’ consequent behavior and judged
the cost and type of self-punishment carefully in case the exploitation happened
again. By definition, bystanders are not directly involved in the wrongdoing.
Therefore, participants in Study 3 might have paid less attention to the type of
self-punishment than those in Studies 1 and 2.

General discussion

The present studies investigated the effect of self-punishment on forgiveness. In
Studies 1, 2 and 3, the forgiveness ratings of the experimental conditions were
significantly greater than the ratings of the control condition. These results show
that in both the direct and indirect reciprocity contexts, self-punishment does
promote forgiveness.

Confirming the prediction of costly signaling theory (Gintis et al., 2001;
Roberts, 1998; Sosis, 2000; Zahavi, 1977), when the cost of self-punishment
increases, the effect of self-punishment on forgiveness becomes stronger. The
main effect of cost existed in both the direct and indirect reciprocity contexts.
This result suggests that if someone wants to gain forgiveness from others, he or
she should not spare the cost of self-punishment.
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We also identified an interaction between the cost and type of self-punishment
on forgiveness in Studies 1 and 2. In the direct reciprocity case, the participants
were more inclined to forgive the communicative self-punisher than the silent
self-punisher only at the high-cost level. A potential explanation is provided.
People may consider the wrongdoer who engages in high-cost self-punishment as
a good potential cooperator and hopes to keep a positive relationship with him.
People may blame the self-punisher who engages in high-cost self-punishment
silently because this behavior may result in misunderstanding. In contrast,
people are not sure whether the low-cost self-punisher is a truly good cooper-
ator; therefore, they do not focus on whether he or she informed others about his
or her self-punishment. These results imply that to obtain forgiveness, people
should inform victims about their self-punishment, especially when the cost of
the self-punishment is high.

The interaction between the cost and type of self-punishment was not
observed in Study 3. It could be caused by fewer feelings of involvement in
the indirect reciprocity than direct reciprocity context (Schilbach et al., 2013).
In the direct reciprocity studies, because participants’ self-interest was directly
harmed by the wrongdoer in the imaginary scenery, they would carefully decide
whether to forgive the wrongdoer according to both the cost and type of self-
punishment. In contrast, in the indirect reciprocity study, because the partici-
pants only observed and their self-interest was not harmed, they roughly formed
their attitude towards the wrongdoer only based on the cost of the self-punish-
ment. These results imply that people judged the wrongdoer’s remorseful behav-
ior more carefully in the direct reciprocity case compared with indirect
reciprocity.

In our research, we studied economic self-punishment. However, wrongdoers
can use different methods to punish themselves in terms of money, time, energy
or pain (Bastian et al., 2011; Inbar et al., 2013; Ohtsubo & Watanabe, 2009;
Watanabe & Ohtsubo, 2012). An interesting research direction is to investigate
whether different types of self-punishment have the same effect on forgiveness.

A limitation of our research is that we only use a within-subject design
(Study 3) to preliminary explore the self-punishment’s effect on forgiveness in
the indirect reciprocity context. Future studies may test whether the effect of self-
punishment in the indirect reciprocity context still exists when using a between-
subject design. Besides, though a possible reason is provided, the present studies
could not directly explain the interaction effect between cost and type on for-
giveness in the direct reciprocity context. More studies are needed to illustrate
this interesting phenomenon.

In conclusion, the present studies demonstrate that self-punishment pro-
motes forgiveness in both direct and indirect reciprocity contexts. The costlier
the self-punishment is, the stronger the effect it has on forgiveness. In the direct
reciprocity context, people are more likely to forgive the communicative
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self-punisher than the silent self-punisher when the cost of self-punishment is
high. These findings can guide us regarding how to address a damaged relation-
ship via self-punishment when compensation is not feasible or acceptable.
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