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Abstract

What reaction stops revenge taking? Four experiments (total N = 191) examined this

question where the victim of an interpersonal transgression could observe the of-

fender's reaction (anger, sadness, pain, or calm) to a retributive noise punishment.

We compared the punishment intensity selected by the participant before and after

seeing the offender's reaction. Seeing the opponent in pain reduced subsequent

punishment most strongly, while displays of sadness and verbal indications

of suffering had no appeasing effect. Expression of anger about a retributive

punishment did not increase revenge seeking relative to a calm reaction, even when

the anger response was disambiguated as being angry with the punisher. It is

concluded that the expression of pain is the most effective emotional display for the

reduction of retaliatory aggression. The findings are discussed in light of recent

research on reactive aggression and retributive justice.
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1 | INTRODUCTION

Victims of interpersonal transgressions often seek revenge by pun-

ishing the offender or making him suffer. Pertinent theorizing in

psychology has focused on what exactly motivates victims to seek

revenge (e.g., Yoshimura & Boon, 2018), whether and when taking

revenge has hedonic benefits for the victim (e.g., Carlsmith, Wilson, &

Gilbert, 2008; Eadeh, Peak, & Lambert, 2017; Gollwitzer, Meder, &

Schmitt, 2011), and whether revenge‐seeking inhibits or facilitates a

victim's willingness to forgive (e.g., Strelan & van Prooijen, 2013;

Wenzel & Okimoto, 2014). In most of these studies, taking revenge

was a one‐shot behavior in which the avenger was unaware of how

the offender (i.e., the target of revenge) reacted toward being pun-

ished. In real‐life interactions, however, such reactions are often

immediately visible to the avenger, and they may arguably have an

impact on the avenger's behavior, for instance, whether they con-

tinue or stop punishing the offender. To date, it is unknown which

kind of reaction from the offender appeases the avenger most. This is

a relevant question: addressing it contributes to a better under-

standing of the escalation of vengeful interactions and it can help to

give practical advice on how to behave appropriately in such

interactions.

Whenever punishment occurs face‐to‐face between a victim/

avenger and the offender/target of revenge, it is highly likely that the

offender's reaction to the punishment (henceforth referred to as “target

feedback”) affects the course of events in a vengeful episode. Research

suggests a reciprocity norm that the quantity and quality of the revenge

should be approximately proportional to the amount of harm implied in

the original offense (Tripp & Bies, 1997). Consequently, the avenger will

monitor the opponent for signs of inflicted harm, and should continue to

aggress until an “appropriate” or “desired” level of harm was reached.

This recursive process can be understood as a closed feedback loop, in

which the intended harm level is set as a reference level and the

perception of the opponent's state is the controlled variable
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(Carver & Scheier, 1982). Opponent reactions can be physical (e.g.,

bleeding), affective (e.g., moans), and social (e.g., begging the avenger to

stop). The avenger should stop retaliating if the opponent shows the

desired reaction.

Theories on revenge‐seeking proposed different hypotheses about

what opponent reaction appeases the avenger. According to the com-

parative suffering hypothesis, the offense caused an affective imbalance

between the offender and the victim, and revenge‐seeking will stop

when the offender has suffered in a comparable way (Frijda, 1994).

Hence, expression of suffering should be a particularly potent signal to

the avenger to stop with punitive action. Complementary to compara-

tive suffering, the avenger may also wish to teach the offender a lesson

that his prior offense was condemnable and that a punishment is de-

served (Miller, 2001). According to this understanding hypothesis, the

avenger is appeased when the offender signals insight that the revenge

was taken against him because and in virtue of their prior unfair

behavior. Supportive of this hypothesis, several studies found that

victims of injustice felt most satisfied with the outcome of their vengeful

reaction when the original offender expressed understanding of

the retribution (e.g., Funk, McGeer, & Gollwitzer, 2014; Gollwitzer &

Denzler, 2009; Gollwitzer et al., 2011). In these studies, however,

avengers did not see the target actually suffer; they merely received a

written statement from the target in which they expressed (vs. did not

express) understanding for the victim's vengeful reaction as a response

to their prior offense. Hence, it is unclear what nonverbal expression of

the opponent is most appropriate for a de‐escalation in vengeful

interactions.

Displays of negative emotions are of particular relevance to this

study question because they have a social significance in addition to the

expression of suffering or annoyance (Keltner & Haidt, 1999; Shariff &

Tracy, 2011). They communicate information about one's feeling

state, behavioral intentions, and requests for behavioral adaptations

(Horstmann, 2003). As such, they can serve as incentives or deterrents

for other individuals’ social behavior (Oosterhof & Todorov, 2008). For

instance, expressions of anger could signal to another person that her

behavior has violated a socially accepted standard and that behavioral

adjustment is needed (Averill, 1983). In a vengeful interaction, expres-

sing anger about a retribution is likely interpreted as disapproval of the

retributive action, and consequently as a lack of understanding. The

avenger, who is in control of the situation, could then desire an even

harsher retribution to teach the adversary a lesson. Supportive of this

hypothesis, a study showed that individuals with high power demand

more compensation from angry than calm adversaries in a negotiation

situation for which an anger response was inappropriate (Van Kleef &

Côté, 2007). According to this model, a person will retaliate when she

has high power over the situation and deems the expression of anger

inappropriate to the situation at hand. Expression of sadness, by con-

trast, is most typically a signal of appeasement and communicates a

request for help (Hackenbracht & Tamir, 2010; Hasson, 2009). In ven-

geful interactions, opponents’ displays of sadness could decrease re-

venge seeking by inducing a greater concern for the antagonist's

welfare in the observer. Supportive of this hypothesis, a study showed

that negotiators conceded more to interaction partners who expressed

sadness, especially if they felt responsible for the other's feeling

(Sinaceur, Kopelman, Vasiljevic, & Haag, 2015). Thus, one could

hypothesize contrary effects of sad and angry expressions on revenge

seeking for interactions in which the person has high power and can risk

further escalation of aggression.

Expressions of pain are expected to decrease revenge seeking

according to the comparative‐suffering hypothesis. Supportive of this

hypothesis, early studies found that knowing that the target of

aggression is in pain reduces further aggressions against this target (e.g.,

Geen, 1970). However, other research found the opposite: inflicting

pain on others increased the likelihood of further aggressive acts (e.g.,

Sebastian, 1978; see also Bushman, 2002). According to the graduation

hypothesis, the initial hedonic pleasure of inflicting pain can increase a

desire to continue inflicting it (Wright & Hensley, 2003). Thus, expres-

sions of pain can either reduce or exacerbate aggressive tendencies, and

it is not clear what effect they unfold in vengeful interactions. The

present research aimed to clarify the (important and nontrivial) ques-

tion which opponent response to a retaliatory punishment is most likely

to reduce revenge taking.

1.1 | The present research

In the experiments reported below, retaliatory aggression was pro-

voked using a modified variant of the Taylor (1967) aggression

paradigm. Specifically, participants played several rounds of a com-

petitive reaction time game against a fictitious opponent and were

punished by the opponent with an annoying noise blast if they lost

the game. After a few lost games, they were given an opportunity to

retaliate and could observe the opponent's reaction to their (re-

tributive) noise punishment. Emotional reactions were displays of

pain, anger, and sadness. A calm expression was added for control.

We were interested how participants will adjust the intensity of

punishment in the next trial depending on the opponent reaction

they have viewed in the previous trial. It should be noted that people

often have difficulties to infer the feeling states of other people from

observed facial displays (Zhou, Majka, & Epley, 2017), that means,

they could misinterpret the opponents’ expressions. Therefore, we

also conducted experiments in which anger and pain displays were

combined with explicit indicators of anger feelings and/or suffering.

These indicators also served to disambiguate the opponent response.

2 | STUDY 1

2.1 | Method

2.1.1 | Participants

For each study, we planned to analyze data from a minimum of n = 40

participants to detect an effect of dz ≥ 0.40 with acceptable statistical

power (1‐beta = .80) and alpha set to .05. For Experiment 1,

62 volunteers were recruited via a departmental subject pool software.
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The analysis was run with n = 44 (34 female, Mage = 26.9 years,

SDage = 7.9) after exclusion of 18 participants according to our

preregistered criteria (see Section 2.1.4). The study protocols were

approved by the ethics committee of the Department of Psychology,

University of Würzburg (reference no. 2015‐08).

2.1.2 | Apparatus and material

A 3s long recording of white noise was used for noise punishment. Its

intensity (max = 75 dB) was varied in 5 dB steps corresponding to

each volume level (1–5). The opponent response was displayed in

video clips showing an angry, sad, pain, or calm reaction to the sound

blast (3s without audio). We selected four anger videos, four sadness,

and eight pain videos based on emotion ratings of 180 video clips in a

pilot rating study. Raters (N = 289) judged the emotionality of the

observed reaction on self‐assessment manikin scales (pleasantness,

arousal, dominance) and expressions of anger, sadness, pain, disgust,

and fear on unipolar scales (see the Supporting Information for a

documentation). The models (only males) expressing anger or

sadness also provided videos with pain and calm displays. In total,

participants viewed 108 videos (four anger, four sad, four pain, and

96 neutral) in a session. A static picture of each model with a neutral

expression was used for the introduction of the opponent. Materials

are available at https://osf.io/d7eb8/.

2.1.3 | Procedure

Participants were told that they would play online a competitive RT

game with an ostensible participant located at another university.

The “loser” in a game was punished with an annoying sound blast, and

the participant could select the loudness of the sound blast (from

1 = low to 5 = very intense) delivered to the opponent. Aggression

was indexed by the selection of volume levels on winning trials.

Before the game, the maximum volume of sound blast was ad-

justed individually based on the subjective maximally tolerable noise.

Participants played games against several (fictitious) opponents who

were introduced with a photograph (1,000ms) at the start of each

round. Each game round had five trials. Figure 1 shows the sequence

of events in a trial. A trial started with the participant's selection of

the intensity of the sound blast that would be administered to the

opponent on a winning trial. Then, a red circle appeared for a random

time interval (500–800ms) for preparation. Participants were in-

structed to press the left mouse button as quickly as possible after

the red circle has turned into green. A time limit of 1,000ms was

F IGURE 1 Competitive RT game against a (fictitious) opponent. A game round consisted of five trials (horizontal axis). The sequence of events in a
trial is shown on the vertical axis. In the crucial blocks, the participant lost the first three games and won the last two games. Upon winning, participants
could watch the opponent's reaction during the sound blast in a “live” video transmission. Participants were (not) provoked with the opponent's

consistent selection of intense (low) sound blasts on losing trials (1–3), and they had an opportunity to retaliate on winning trials (4–5). Effects of target
feedback on retaliatory aggression were indexed by volume adjustments from Trial 4 to Trial 5 [Color figure can be viewed at wileyonlinelibrary.com]
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given for the response and the game was repeated in the case of a

timeout. Upon response registration, bogus feedback on the winner

was displayed with an indication of the selected intensity of the noise

blast. Participants were informed that they were assigned to a con-

dition in which they could observe the opponent during the sound

blast in a live video transmission, while the opponent could not. On a

winning trial, the participant hence saw the opponent's reaction to

the sound blast selected by her. On a losing trial, the participant

heard the sound blast allegedly selected by the opponent. The next

trial was initiated after 50ms.

A session had 48 game rounds (blocks), with each block containing

five trials. In 16 (provocation) blocks, the fictitious opponent consistently

selected very intense sound blasts (4–5) for punishment. In 32 (no‐
provocation) blocks, the opponent selected very low intensities (1–2). In

the crucial experimental blocks, the participant lost the first three games

and won the fourth and fifth game (see Figure 1). This 3/2 loss/win streak

was implemented in the 16 provocation blocks and in eight non‐
provocation blocks. The remaining 24 blocks had other loss/win streaks

(four blocks: 1/4; 12 blocks: 2/3; eight blocks: 4/1) that were intermixed

to disguise the experimental blocks. In the provocation blocks, the op-

ponent's reaction on the first winning trial was emotional (angry, sad,

painful) or calm (neutral). The reaction on the second winning trial was

always calm. In no‐provocation blocks, the opponent always reacted

calmly. The participant played two game rounds against a single oppo-

nent: one in the first half of the blocks and a second round in the second

half. If the opponent reacted with anger or sadness in the first round, he

was calm or in pain in the second round, or vice versa. The assignment of

the models to the counterbalanced conditions was random.

After each game round, participants rated feelings of pleasant-

ness, dominance, and arousal using self‐assessment manikin (SAM)

scales (Bradley & Lang, 1994); justice satisfaction and deservingness

(four items; Cronbach's α = .84) on 5‐point scales adapted from Funk

et al. (2014); and six items taken from the Aggressive Motives Scale

(Anderson & Murphy, 2003; see the Supporting Information for the

items). At the end, participants completed a validated German

version of the Trait Aggression Questionnaire (von Collani &

Werner, 2005) and were probed for suspicions about the purpose of

the study.

2.1.4 | Data preparation

Our investigation of a moderation of retaliatory aggression by target

feedback required that retaliation was successfully provoked in the

first place. Therefore, we included only those data sets in our ana-

lyses that indicated retributive action by the participant. This was

assessed by comparing the volume levels selected for the second and

third trials in the provocation blocks with the volume levels in cor-

responding trials of no‐provocation blocks. If the mean intensity was

numerically higher in the provocation blocks, the data set was in-

cluded in the analyses. This selection rule was preregistered (https://

osf.io/d7eb8/), and dropouts were immediately replaced during data

collection to achieve our preregistered sample size (minimum n = 40).

The dependent variable of main interest was the adjustment of

punishment intensity after having viewed the opponent's reaction to the

sound punishment. Therefore, the intensity selected for the fourth trial in

provocation blocks was subtracted from the intensity selected for the

fifth trial, with negative scores indexing a reduction in aggressive pun-

ishments. Originally, we planned to analyze the difference scores using a

repeated‐measures analysis of variance (ANOVA) with opponent reaction

(anger, sadness, pain, calm) as the within‐subjects factor (see our pre-

registration documents at https://osf.io/d7eb8/). However, on reviewer

suggestion, we switched to a multilevel analysis of the difference scores

using a restricted maximum‐likelihood linear mixed model (calculated

with the GAMLj module for jamovi [version 1.0.7]); Galluci, 2019). The

opponent reaction (anger, sadness, pain, calm) was a fixed component, and

the subject and movie intercepts were entered as random coefficients in

the model. Fixed effects parameters estimates were tested for

significance with the level of significance set at p< .05 corrected for

multiple testing using the Holm method. Multilevel modeling capitalizes

on a large number of trials and can control for error variation induced by

two, or more, random factors (here: subjects and videos), which can

improve the power of the statistical significance test (Chester, 2019;

Judd, Westfall, & Kenny, 2017). The reader is referred to the supple-

mentary information file for a report of the (preregistered) analyses with

repeated‐measures ANOVAs. In addition, figures display mean scores of

aggression data as a function of the conditions for convenient inter-

pretation of the results.

2.2 | RESULTS

In line with our preselection rule, participants selected higher vo-

lumes in the provocation blocks (M = 2.77, SD = 1.15) than in the no‐
provocation blocks (M = 1.77, SD = 0.82), t(43) = 6.67, p < .001, dz =

1.0. In addition, participants felt less pleasant (Ms[SDs] = 3.49 [0.66]

vs. 3.71 [0.73]), t(43) = 2.71, p = .009, dz = 0.40; more aroused (Ms

[SDs]= 2.23 [0.78] vs. 1.80 [0.77]), t(43)= 6.03, p < .001, dz = 0.90; and

less dominant (Ms[SDs] = 3.40 [1.03] vs. 3.62 [0.95]) in these blocks,

t(43) = 3.62, p = .001, dz = 0.54. These differences indicate that the

provocation was effective. Analyses of justice satisfaction, anger

motives, and trait aggressiveness are reported in the supplemental

information file.

In the omnibus test, the fixed effect of opponent reaction on

the difference scores was significant, F(3, 20.1) = 7.02, p = .002.

Figure 2 shows that expression of pain reduced punishment most

strongly. Volume levels were significantly reduced following

displays of pain relative to calm expressions (B = −0.51, SE = 0.11),

t(33.01) = 4.45, p < .001; anger displays (B = −0.35, SE = 0.12),

t(16.19) = 2.99, p = .043; and expressions of sadness (B = −0.34,

SE = 0.12), t(16.19) = 2.94, p = .043. Intensity of punishment was

also reduced after displays of anger (B = −0.16, SE = 0.12) and

sadness (B = −0.17, SE = 0.12); however, these reductions were of

comparable magnitude, t(9.89) = 0.05, p = .963, and they were not

different from baseline, with t(16.9) = 1.37, p = .523, and

t(16.9) = 1.42, p = .523, respectively.
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3 | STUDY 2

In Study 1, expressions of pain reduced retaliation most strongly, while

punishment after anger and sadness displays did not differ from base-

line with calm reactions. A possible explanation is that participants did

not interpret the opponent's anger reaction as being angry about the

retaliation. In Experiment 2, we therefore, disambiguated the reference

of the anger response with an explicit indicator of how angry the

fictitious opponent was with the participant after a punishment.

3.1 | Method

3.1.1 | Participants

The final sample comprised n = 46 (38 female, Mage = 23.6, SDage =

3.8) following the exclusion of 13 participants in line with our pre-

registered criteria.

3.1.2 | Apparatus, stimuli, and procedure

Setup and procedure were identical with Experiment 1 with the

change that a 5‐point anger item (“How angry are you with your

opponent?”) was additionally included. On losing trials, the participant

rated her anger feelings on this scale after the punishment; on winning

trials, participants saw the anger rating of the fictitious opponent. In

provocation blocks, the opponent's anger rating was 5 (= very angry)

after an anger response in the video, and 1 (=not at all) after the other

videos. In no‐provocation blocks, the fictitious opponent indicated no

irritation (anger ratings with “1” and “2”). We also had an anger item at

the end of each game round after the SAM ratings that asked how

angry they were with the opponent in this game round. Questionnaires

of justice satisfaction; aggressive motives; trait aggressiveness were

removed.

3.2 | Results

In line with our preregistered selection rule, participants selected higher

volumes in the provocation blocks (M =3.37, SD = 1.17) than in the no‐
provocation blocks (M = 2.45, SD = 0.98), t(45)= 7.97, p < .001, dz = 1.18.

In provocation blocks, participants felt less pleasant (Ms[SDs] = 3.85

[0.78] vs. 4.14 [0.59]), t(45) = 3.78, p< .001, dz = 0.55; more aroused (Ms

[SDs] = 2.36 [0.96] vs. 1.78 [0.71]), t(45) = 5.37, p < .001, dz = 0.79; and

less dominant (Ms[SDs] = 3.48 [1.04] vs. 3.72 [0.98]), t(45) = 4.00,

p< .001, dz = 0.59. Participants were also more angry after noise pun-

ishment in these blocks (M = 3.42, SD = 1.27) relative to no‐provocation

F IGURE 2 Volume adjustment of noise punishments from Trial 4 to Trial 5 in Study 1 as a function of the opponent's reaction to the noise

punishment. Error bars show the 95% confidence interval. Conditions having common letter subscripts are significantly different at the 0.05
level corrected for multiple comparisons [Color figure can be viewed at wileyonlinelibrary.com]
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blocks (M = 1.19, SD = 0.31), t(45) = 11.86, p < .001, dz = 1.75. Thus,

provocation was effective.

In the multilevel model, the effect of opponent reaction on intra‐
individual differences in punishment was significant, F(3,687) = 5.67,

p < .001. As shown in Figure 3, pain displays again reduced punishments

most strongly. Volume levels were not significantly reduced relative to

calm reactions (B= −0.24, SE = 0.12), t(36.8) = −2.04, p= .195, and sad-

ness expressing no irritation (B = −0.16, SE = 0.12), t(16.51) = −1.31,

p = .414, but relative to anger expressions (B = −0.48, SE =0.12),

t(16.51) =−4.03, p = .005. Reductions after displays of sadness were not

different from those after anger (B = −0.33, SE =0.12), t(16.51) = −2.72,

p = .115, or calm expressions (B = −0.09, SE = 0.12), t(16.51) = −0.73,

p = .479. Punishment intensity was least reduced after displays of anger

with explicit indication of irritation feelings, albeit the difference to the

baseline condition with calm reaction was not significant (B = 0.24,

SE =0.12), t(16.51) = 1.99, p = .195.

The explicit feedback from the opponent that he was (not)

irritated by the participant's retributive punishment appears to have

primarily affected the interpretation of sad and calm displays, while it

enhanced the interpretation of the anger display as a hostile reaction.

This interpretation is also supported by analyses of the participants’

anger ratings after a game round with provocations. A multilevel

model with opponent reaction as fixed factor and subject and movie

intercepts as random factors showed a clear effect of the opponent

reaction on the anger ratings, F(3, 14.6) = 10.1, p < .001. Inspection of

the means revealed that anger feelings were most intense after a

game round with angry opponents (M = 2.94, SD = 1.18), while they

were more moderate when the opponent reacted with sadness

(M = 2.46, SD = 0.95), pain (M = 2.53, SD = 1.10), or calmly (M = 2.67,

SD = 1.00).

4 | STUDIES 3A and 3B

Study 2 suggests that revenge seeking is most reduced when the

opponent expressed suffering and least when he expressed anger

about the participant's retributive action. In Experiments 3A and

3B, we combined opponent expressions of anger and pain

with explicit indications of suffering and irritation, respectively.

If knowledge that the opponent has suffered by the retaliation

reduces revenge seeking, then anger displays with explicit in-

dication of suffering should reduce subsequent punishments

more than anger displays with indication of no suffering

(Experiment 3A). If knowledge that the opponent was angry by

the punishment increases revenge seeking, then pain displays

with indication of anger feelings should reduce punishment less

than pain displays with explicit indication of no irritation

(Experiment 3B). With these arrangements, we thus could find

out what inference from the opponent reaction is more important

for the regulation of revenge taking: the inference based on the

opponent's nonverbal behavior or the inference based on the

verbal feedback from the opponent.

F IGURE 3 Volume adjustment of noise punishments from Trial 4 to Trial 5 as a function of the opponent's reaction to the noise punishment

in Study 2. Error bars show the 95% confidence interval. Conditions having common letter subscripts are significantly different at the 0.05 level
corrected for multiple comparisons [Color figure can be viewed at wileyonlinelibrary.com]
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4.1 | Method

4.1.1 | Participants

Study 3A had n = 49 (38 female, Mage = 23.2, SDage = 4.2)

after exclusion of 14 participants and Study 3B had n = 52

(41 female, Mage = 23.3, SDage = 3.7) after exclusion of 12

participants.

4.1.2 | Apparatus, stimuli, and procedure

Study 3A: In addition to an explicit indication of irritation (as in Study

2), the fictitious opponent now also indicated suffering on a 5‐point
pain item (“How painful was the noise blast?”; 1 = not at all, 5 = very

angry). On a losing trial, the participant rated her own feelings of

pain; on a winning trial, she saw the opponent's rating. Anger displays

were paired with indicators of (a) either high irritation and low pain,

(b) or high irritation and high pain. Pain displays were paired with

indication of low irritation and high pain; calm displays with low

irritation and low pain indication. The videos showing sadness were

replaced with four more anger and pain videos (for details see the

Supporting Information). All other study details were identical with

Study 2.

Study 3B: Procedure was the same with the major change

that that the pain displays were paired with indicators of (a)

either high irritation and high pain or (b) low irritation and high

pain. Anger displays were paired with indication of high irritation

and low pain.

4.2 | Results

Study 3A: Participants selected higher volumes in the provocation

blocks (M = 3.30, SD = 1.19) than in the no‐provocation blocks

(M = 2.50, SD = 1.00), t(48)= 7.51, p < .001, dz = 1.07. In addition, they

felt less pleasant (Ms[SDs] = 3.50 [0.73] vs. 3.72 [0.79]), t(48) = 2.75,

p = .008, dz = 0.39; more aroused (Ms[SDs] = 2.41 [0.73] vs. 1.96

[0.68]), t(48) = 4.74, p < .001, dz = 0.67; and less in control (Ms

[SDs] = 3.31 [0.87] vs. 3.53 [0.88]), t(48) = 2.56, p = .013, dz = 0.36.

Anger feelings after punishment were higher in the provocation

(M = 3.50; SD = 1.16) than in the no‐provocation blocks (M = 1.38,

SD = 0.54), t(48) = 11.82, p < .001, dz = 1.69. These differences confirm

that participants felt provoked.

In the multilevel model, the omnibus effect of the fixed factor op-

ponent reaction (anger with indication of no suffering, anger with in-

dication of suffering, pain, calm) was not significant, F(3, 14.2) = 2.98,

p= .067. As shown in Figure 4 (left panel), pain displays significantly

lowered volume levels relative to calm reactions (B =−0.40, SE = 0.14),

t(28.1) = −2.87, p = .047. In contrast, anger displays with explicit feed-

back of suffering produced no significant decrease relative to the

baseline condition (B =−0.13, SE = 0.15), t(16.2) =−0.85, p= 1.00. Anger

expressions with indication of no suffering also produced no difference

(B =−0.10, SE = 0.15), t(16.2) = −0.67, p = 1.00. Notably, explicit feedback

of (no) suffering did not influence the effects of anger displays on

subsequent punishments (B =−0.03, SE = 0.16), t(11.5) = −0.16, p= 1.00.

The effect of pain displays was not significantly different from the ef-

fects of anger displays with indication of suffering (B = −0.30, SE = 0.15),

t(16.2) = −2.02, p = .304, and without suffering (B =−0.27, SE = 0.15),

t(16.2) = −1.84, p = .335.

F IGURE 4 Adjustment of noise punishments from Trial 4 to Trial 5 as a function of the opponent's reaction to the noise punishment in
Studies 3A (left panel) and 3B (right panel). Error bars show the 95% confidence interval. Conditions having common letter subscripts are
significantly different at the 0.05 level corrected for multiple comparisons [Color figure can be viewed at wileyonlinelibrary.com]
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Anger ratings after a game round with provocations were analyzed

with a multilevel model with opponent reaction as fixed factor and

subject and movie intercepts as random factors. The omnibus test

showed a significant effect of opponent reaction, F(3, 16.7) = 6.30,

p = .005. Inspection of the means revealed that angry opponents with

explicit indication of suffering (M = 3.14, SD = 1.10) and no suffering

(M =3.01, SD = 1.08) made participants more angry than calm oppo-

nents (M =2.78, SD =1.05) and opponents in pain (M = 2.70, SD =1.00).

Study 3B: Volume levels selected by the participant were higher in

the provocation blocks (M = 3.03, SD =1.18) than in the no‐provocation
blocks (M = 2.28, SD = 0.97), t(51) = 8.41, p < .001, dz = 1.17. Feelings

after provocation were less pleasant (Ms[SDs] = 3.26 [0.79] vs. 3.63

[0.85]), t(51) = 3.64, p = .001, dz = 0.50; more arousing (Ms[SDs] = 2.37

[0.85] vs. 1.76 [0.71]), t(51) = 6.82, p < .001, dz = 0.94; and less dominant

(Ms[SDs] = 2.89 [0.91] vs. 3.25 [1.08]), t(51) = 3.76, p< .001, dz = 0.52. In

addition, participants were more angry with the opponent in provoca-

tion (M =3.72, SD = 1.09) relative to non‐provocation blocks (M =1.24,

SD = 0.36), t(51) = 15.28, p < .001, dz = 2.11.

In the omnibus test, the effect of opponent reaction (pain with in-

dication of no irritation, pain with indication of irritation, anger, calm) was

significant, F(3, 777) = 3.97, p= .008. As shown in Figure 4 (right panel),

pain displays without feedback of irritation reduced punishments relative

to calm expressions (B=−0.41, SE=0.13), t(16.42) = −3.16, p= .036. Pain

expressions with explicit feedback from the opponent that he was

irritated about the punishment did not produce a significant reduction

in punishment intensity relative to baseline (B= −0.26, SE=0.13),

t(35.15) =−2.02, p=0.206. A direct comparison of pain displays with

feedback of (no) irritation revealed no significant difference between

both conditions (B=−0.15, SE=0.13), t(16.42) =−1.14, p= .579. Expres-

sion of anger did not influence punishment intensities relative to calm

displays (B=−0.09, SE=0.13), t(16.42) =−0.66, p= .579, or pain displays

with explicit indication of irritation (B=0.18, SE= 0.13), t(16.42) = 1.36,

p= .579. Latter condition was also not different from baseline with calm

reactions (B= ‐0.26, SE=0.13), t(35.15) =−2.02, p= .206.
The effect of the opponents’ reaction on anger ratings after a

provocative game round was significant in the omnibus test of the

multilevel model, F(3, 776) = 3.44, p = .016. Participants were

angrier after games in which opponents expressed anger (M = 2.98,

SD = 1.08) or pain and irritation (M = 2.93, SD = 1.08) relative to game

rounds with calm opponents (M = 2.81, SD = 1.04) and opponents

expressing pain and no irritation (M = 2.71, SD = 0.90).

5 | MINI META ‐ANALYSIS

Effects of emotional expressions on revenge seeking were meta‐
analyzed using fixed effects in which the mean effect size (mean

difference) was weighted by sample size. For ease of analyses, we

computed Pearson's correlation coefficients for each effect size using

the formula described by Goh, Hall, and Rosenthal, (2016, p. 541). A

positive correlation coefficient indexed more reduction in punish-

ment intensity relative to the condition with calm expressions, while

a negative correlation indexed less reduction of revenge seeking.

Correlation coefficients were then Fisher's z‐transformed for ana-

lyses (performed with the MAJOR module for jamovi [version 1.0.7];

Hamilton, 2019) and converted back to Pearson correlation for

presentation. Figure 5 shows a forest plot of the results.

For the meta‐analysis of pain, effects of pain displays (without

indication of irritation in Study 3B) relative to calm displays were

selected (k = 4). The meta‐analysis showed a highly significant effect,

mean r = .39, Z = 5.43, p < .001, two‐tailed. Thus, expression of pain

reduced subsequent punishments substantially relative to calm

expressions.

For the meta‐analysis of anger, effects of anger displays (without

indication of suffering in Study 3A) relative to calm displays were

selected (k = 4). The overall effect was not significant, mean r = .02,

Z = 0.40, p = .691, two‐tailed.
For the meta‐analysis of sadness, effects of sadness displays

relative to calm displays were selected (k = 2). Overall, the effect was

not significant, mean r = .16, Z = 1.42, p = .156, two‐tailed.

6 | GENERAL DISCUSSION

Four experiments (total n = 191) investigated whether opponents’

emotional reactions to a retaliatory punishment affects the avenger's

willingness to provide further punishments. The results were clear‐
cut: Compared to expressions of anger, sadness, and calmness, ex-

pressions of pain reduced subsequent punishment most strongly.

This reduction was remarkably consistent across experiments (Study

1: −0.57; Study 2: −0.64; Study 3A: −0.57; Study 3B: −0.57), and it

was only slightly attenuated when the opponent explicitly expressed

irritation about the punitive action (Study 3B: −0.42). By contrast,

punishment was reduced to the least extent following displays of

anger (Study 1: −0.22; Study 3A: −0.27; Study 3B: −0.25), especially

when the anger response was explicitly disambiguated as being angry

with the participant (Study 2: −0.16). Adding explicit feedback of

suffering to the anger display made no difference (Study 3A: −0.29),

showing that simply knowing that the target has suffered is not

sufficient to make revenge seeking stop. Opponents’ expressions of

sadness had no appeasing effect on the victim that would be different

from calm expressions. In short, nonverbal displays of pain stopped

revenge seeking, while other emotional displays and verbal indica-

tions of suffering had no effect.

The reduction of aggression after having viewed the target in

pain is in line with the hypothesis that the avenger has achieved its

goal when the offender has suffered to the same extent as the victim

had suffered (Frijda, 1994). Importantly, our findings corroborate the

notion that “comparative suffering” should not be confused with an

“eye‐for‐an‐eye” principle (or a “tit‐for‐tat” rule): Tit‐for‐tat means

reciprocating the offender's action (Axelrod & Hamilton, 1981).

However, the noise levels selected by participants following provo-

cation were, on average, substantially lower than the noise levels

selected by the fictitious opponent for provocation (for descriptive

data see Tables S1 and S2 in the Supporting Information). In addition,

participants did not endorse the statement that they intended to pay
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F IGURE 5 Forest plots of effect sizes (raw correlation coefficients) with a summary estimate (mean correlation) separately for
each viewing condition (pain, anger, sadness). Squares are proportional to the weights used in the meta‐analysis; lines show the 95%
confidence interval. Positive effect sizes indicate more reduction of punishment relative to the viewing condition with calm opponent

reactions
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back the opponent for the noise levels he set (see the ratings in Table

S4 in the Supporting Information). Nevertheless, participants stopped

seeking revenge after displays of pain. This implies that it was not the

motivation to reciprocate the offense (sound blast) itself but, rather,

the motivation to reciprocate the suffering it caused, which affected

their retaliatory response.

Although the decrease of punishment levels following pain displays is

consistent with the notion of “comparative suffering,” it can also be in-

terpreted alternatively. One alternative interpretation is that seeing the

offender in pain elicited some form of compassion or empathic concern in

the avengers, and that this negative affective state made them stop

seeking revenge. While some findings suggest that observing another's

pain automatically elicits an empathetic response in the observer (Singer

& Lamm, 2009), there is also evidence that empathetic responses are

reduced (predominantly in males) when observing an unfair person in

pain (Singer et al., 2006). Thus, it is unclear whether an empathic re-

sponse is plausible in conditions of provocation. Another interpretation

could be that seeing the offender suffer made avengers feel guilty, and

that this guilt has made them stop taking revenge (Haidt, 2003). Inter-

view studies indeed suggest that avengers often feel guilt or shame after

revenge taking (e.g., Boon, Alibhai, & Deveau, 2011; see also Carlsmith

et al., 2008; Eadeh et al., 2017). While we did not ask our participants

directly for feelings of guilt and shame, their ratings of justice satisfaction

and deservingness did not vary as a function of the opponent response

(see the supplement). In short, we cannot clearly tell on the basis of the

present data whether a norm of reciprocity, empathy for pain, or moral

emotions can explain our findings better. Future research should there-

fore, clarify what processes were triggered by seeing the target in pain,

and how they interact with personality characteristics of the avenger.

Results were not in line with the understanding hypothesis. Ac-

cording to this hypothesis, revenge‐seeking should have decreased

after the opponent has signaled understanding that he was punished

for his prior offense (Miller, 2001). Reacting with anger to a pun-

ishment should have signaled disapproval of the retaliation—and

hence a lack of understanding of the retributive action. As a con-

sequence, participants should have increased the intensity of pun-

ishment after having observed the anger reaction, which was not

found in the present studies. Participants were expected to intensify

the punishment when they deem the opponent's expression of anger

inappropriate to the situation at hand and can risk further escalation

(Van Kleef & Côté, 2007) It is possible that these conditions were

only partly met in the present task. Another possibility is that the

comparison with calm expression was not fair, because the avenger

could have also interpreted a calm reaction as a lack of insight. While

this objection could work for Study 1, it is less plausible for the other

studies with explicit feedback from the opponent that he was not

angry about the retaliation. Clearly, more research is needed on what

nonverbal behaviors signal understanding to avengers, and in which

conditions they will weaken retributive action tendencies.

The present research also has limitations. One limitation is

that opponents were only males, while most participants were females.

It is possible that gender differences in the expression

and/or perception of emotions have influenced the results (Kret &

De Gelder, 2012). For instance, people commonly believe that males

can endure more physical pain than females (Wise, Price, Myers, Heft,

& Robinson, 2002), and gender roles affect the acceptance of physical

aggression as a means for retaliation (Bettencourt & Miller, 1996).

Women also report more fear in confrontation with males in anger‐
producing circumstances, and males are more intimidating in such

situations than females (Brody, Lovas, & Hay, 1995). Men who express

neutral and angry emotions are also rated as higher in dominance in

comparison with men expressing sadness, whereas females showing a

neutral expression are perceived as less dominant (Hareli, Shomrat, &

Hess, 2009). Consequently, it is possible that the levels of revenge

motivation will be different when the subject/aggressor is a male and/

or the target of aggression a female. Women also show stronger

empathetic responses to pain displays (Christov‐Moore et al., 2014),

and they more readily accept overt expression of pain as an appro-

priate behavior (Nayak, Shiflett, Eshun, & Levine, 2000). Hence, it is an

open research question whether expressions of pain will be similarly

effective if viewed by a male. For a systematic investigation of gender

effects, future studies could vary the sex of the participants and the

opponents observed during the task.

Another limitation of the present research is that trait aggres-

siveness of our student sample and the intensity of (provoked)

punishments were generally low (for descriptives see Table S5 in the

Supporting Information). Although we obtained clear evidence that

the provocation was effective, students were presumably inhibited to

use a physical means for retaliation. It would be interesting to

scrutinize the generalizability of our results to more diverse popu-

lations (with regard to aggression norms) and/or to other forms of

retributions. Participants could have also feared retaliation in the

present studies because they played two game rounds against a

single opponent. In this case, however, punishment should have been

most inhibited with angry opponents expressing irritation, which was

clearly not the case. Therefore, we believe that fear of retaliation was

not a strong factor in the present research. For further inquiry, future

studies could include explicit measures of retaliation fear and vary

the number of game rounds played against an (angry) opponent.

To summarize, the present results suggest that avengers will

cease seeking revenge when they see the target of their revenge in

pain. It is evident that this perception is complex and potentially

biased by a host of factors, such as personality characteristics and

social norms. This complexity also explains why revenge‐seeking
often does not stop when the target suffers (Stillwell, Baumeister, &

Del Priore, 2008). Aggression reduction interventions hence should

not only attempt to sensitize aggressors to the suffering of the

victim; they should also educate potential targets of aggression to

express their suffering clearly.
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