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ARTICLE INFO ABSTRACT

Keywords: The same moral violation can give rise to different emotional and behavioral responses in different individuals.
Interpersonal value The mechanisms that give rise to such differences — and the functions that those mechanisms serve — are unclear.
Mf’raﬁty Previous work suggests that people experience greater anger toward violations that target themselves or kin than
i::;ﬁ those that target others, whereas they experience greater disgust toward violations that target others than those
Aggression that target themselves or kin. In turn, anger has a stronger relation with direct aggression than indirect

aggression, and disgust a stronger relation with indirect aggression than direct aggression. The current study tests
whether these patterns depend on the value observers place on the targets of moral violations, even within folk
relationship categories. In two studies, we asked participants to think of a person they know and to imagine that
person being targeted by a moral violation described in a vignette. We assessed the value that participants placed
on the target using a financial tradeoff task, their emotional reaction to the violation, and their desires to aggress
toward the perpetrator. Results revealed that: (1) interpersonal value relates more strongly to anger than disgust
toward the moral violation; (2) interpersonal value relates more strongly to direct than indirect aggression
motives; and (3) anger relates to both direct and indirect aggression motives, whereas disgust relates only to
indirect aggression motives. These results suggest that the value one places on the victims of moral violations
influences emotional and behavioral reactions to those violations.

1. Introduction

People often respond to moral violations with outrage, which is
primarily characterized by two emotions: anger and disgust (Fan,
Molho, Kupfer, Sauter, & Tybur, 2023; Rozin, Lowery, Imada, & Haidt,
1999; Salerno & Peter-Hagene, 2013). Some perspectives suggest that
differences in emotional responses to moral violations are caused by
differences in the content of those violations (e.g., anger for autonomy
and equality violations; versus disgust for divinity and purity violations;
Heerdink, Koning, van Doorn, & van Kleef, 2019; Shweder, Much,
Mahapatra, & Park, 1997; see also, Sunar et al., 2021). However,
different people experience different emotions toward moral violations
with identical content (for a review, see Cameron, Lindquist, & Gray,
2015). For example, some individuals report greater anger toward moral
violations, whereas others report greater disgust toward the same
violation (Tybur, Molho, Cakmak, Cruz, Singh, & Zwicker, 2020b).

* This paper has been recommended for acceptance by Pranjal Mehta.

Recent work has aimed to better understand these differences.

One category of proposals suggests that reports of anger toward
moral violations are functionally equivalent to reports of disgust. This
perspective seems consistent with findings suggesting that verbal self-
reports of anger and disgust are nearly perfectly correlated (e.g., Rus-
sell & Giner-Sorolla, 2011). Some researchers have thus argued that
expressions of (moral) disgust are actually expressions of anger or that
people are confused about their emotional state (e.g., Alvarado, 1998;
Nabi, 2002). Hence, according to this perspective, disgust toward moral
violations is roughly (or entirely) equivalent to anger rather than a
moral emotion with distinct antecedents and consequences.

Other work suggests that differences between anger and disgust are
meaningful. Studies assessing anger and disgust via endorsements of
canonical facial expressions rather than linguistic labels have revealed
that disgust, more than anger, is activated in response to information
about (bad) moral character (e.g., Giner-Sorolla & Chapman, 2017); that
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anger communicates more self-interest, whereas disgust communicates
a more principled, moral motivation (Kupfer & Giner-Sorolla, 2017);
and that disgust is activated more when moral violations target others
than when they target the self or relatives, whereas anger is activated
more when moral violations target the self or relatives than when they
target others (Lopez, Moorman, Schneider, Baker, & Holbrook, 2021;
Molho, Tybur, Guler, Balliet, & Hofmann, 2017). Another model sug-
gests that, although expressions of disgust sometimes reflect anger
(rather than a functionally distinct emotional response), moral disgust
indeed has functions distinct from anger (Van der Eijk & Columbus,
2023).

1.1. Anger versus disgust and different types of aggression

In addition to the differences described above, anger and disgust also
have distinct relations with motivations to punish, which are charac-
terized by different types of aggression (e.g., Archer & Coyne, 2005;
Molho, Twardawski, & Fan, 2022). One type — direct aggression — in-
volves verbally or physically aggressing against a transgressor (e.g.,
Barker, Tremblay, Nagin, Vitaro, & Lacourse, 2006; Jambon & Smetana,
2018; Mathieson & Crick, 2010). Another type — indirect aggression —
involves damaging a transgressor’s reputation and recruiting others to
punish by transmitting negative information about the transgressor to
others (e.g., gossip; Feinberg, Cheng, & Willer, 2012; Wu, Balliet, & Van
Lange, 2016). Findings suggest that anger is more strongly associated
with motives to directly aggress, whereas disgust is more strongly
associated with motives to indirectly aggress (Fan et al., 2023; Lopez
et al., 2021; Molho et al., 2017; Molho, Tybur, Van Lange, & Balliet,
2020; Ocampo et al., 2022; Van der Eijk & Columbus, 2023).

These empirical findings align well with existing accounts of the
functions of anger and disgust. Anger putatively motivates interventions
that change another person’s behavior in ways that place more weight
on the angry person’s interests (Fischer & Roseman, 2007; Sell et al.,
2017; Sznycer, Sell, & Dumont, 2022; Sznycer, Sell, & Lieberman,
2021). Such behavioral changes are better executed via direct aggres-
sion, since the reason for such aggression, and its associated costs, is
clear to the recipient. Various approaches — including diary studies (e.g.,
Molho et al., 2020), experimental studies (e.g., Molho et al., 2017;
Wyckoff, 2016), and personality studies (e.g., Veenstra, Bushman, &
Koole, 2018) — are consistent with this perspective.

Disgust toward moral violations does not appear to motivate the
same physical avoidance as disgust toward pathogen cues (Kupfer &
Giner-Sorolla, 2021). Yet it does not seem to motivate the same be-
haviors as anger toward moral violations either. Multiple studies indi-
cate that compared to anger, disgust is less strongly related to direct
aggression motives toward moral violators, but equally (or more)
strongly related to indirect aggression motives (e.g., Molho et al., 2017).
These results are consistent with proposals that disgust toward moral
violations motivates ostracism, social distancing, or the recruitment of
others for collective condemnation (Curtis & Biran, 2001; Hutcherson &
Gross, 2011; Tybur, Lieberman, & Griskevicius, 2009; Tybur, Lieber-
man, Kurzban, & DeScioli, 2013). In contrast with direct aggression,
which is more strongly associated with anger, indirect aggression is less
effective at modifying the targets’ behavior in a manner advantageous to
the aggressor, since the reason for the aggression and the punisher’s
identity are less clear to the target. At the same time, the costs of this
type of aggression are lower, since the aggressor does not risk (imme-
diate) counter-aggression from the target (Archer & Coyne, 2005).

At their core, the studies described above were based on the idea that
identical moral violations impose different costs on different in-
dividuals. When a moral violation imposes more costs on an individual,
that individual will be more likely to experience anger, which is in turn
associated with a more costly — but more immediately effective — direct
type of aggression. When a moral violation imposes lower costs on an
individual, that individual will be more likely to experience (moral)
disgust, which is in turn associated with a less costly — but also less
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immediately effective — indirect type of aggression. These considerations
lead to a straightforward hypothesis: a moral violation targeting oneself
should elicit more anger than the same moral violation targeting another
person, and a moral violation targeting another person should elicit
more disgust than the same moral violation targeting oneself. Multiple
studies have used just this approach (e.g., Molho et al., 2017; Tybur,
Lieberman, Fan, Kupfer, & de Vries, 2020a). Other studies have sug-
gested that moral violations targeting relatives are more costly than
those targeting others, and hence disgust and anger should also vary
differently depending on the identity of the “other” being targeted
(Lopez et al., 2021). To date, though, research has only tested the logic
above by comparing responses to moral violations targeting individuals
that belong to specific folk categories, such as those of ‘family’ or
‘friends.” Previous studies further assumed that individuals belonging to
each category differ in their value to an observer—and hence track an
observer’s willingness to engage in costly emotional and aggressive
action—though they did not directly test this idea. The arguments
described above make a stronger prediction which we test here, which is
that anger and disgust should relate differently to interpersonal value
even within folk relationship categories.

1.2. Assessing interpersonal value and emotion

Interpersonal value varies across individuals even within similar folk
categories of relationships (e.g., Tooby & Cosmides, 1996; Tybur et al.,
2020Db). Put simply: some people value their closest friend more so than
other people do; some people value work acquaintances more than other
people do; and some people value the person they like the least more
than other people do. Existing research in this area has only manipulated
folk categories that roughly vary in average interpersonal value. This
practice leaves open the possibility that moral violations targeting more
valued friends and acquaintances elicit the same emotional reactions as
those targeting less valued friends and acquaintances — a possibility that
would undermine current interpretations of previous findings. The
studies presented here thus focused on testing whether the interpersonal
value of a moral violation target relates differently to observers’ anger
versus disgust toward that violation. To achieve this, we examined re-
sponses to moral violations both across folk relationship categories (e.g.,
friend versus disliked person) and within such categories. In this way,
we provide the first direct test of the idea that emotional reactions to
moral violations track interpersonal value even within relationship
types.

Further, previous work in this area has been limited by approaches to
measuring anger and disgust, which carry substantial drawbacks
although they are common in the emotion literature. Specifically, the
widely-used method of the single-item verbal label rating task has been
criticized for its limited reliability and validity (Weidman, Steckler, &
Tracy, 2017). While the studies assessing differences between disgust
and anger toward moral violations have largely assessed disgust via
endorsement of posed facial expressions (cf. Piazza, Landy, Chakroff,
Young, & Wasserman, 2018), they also have limitations. We mention
three here. First, they have used single-item measures of endorsements
of arrays of posed facial expressions, which have unclear (and presum-
ably low) reliability. Second, posed facial expressions are sometimes
interpreted by participants differently than intended by researchers (e.
g., Piazza & Landy, 2020; Widen & Russell, 2008). Third, emotion ex-
pressions, as well as their decoding, vary across individuals (for a re-
view, see Hildebrandt, Olderbak, & Wilhelm, 2015). Single-item
endorsements of arrays force participants to decode each stimulus and
summarize the common component of all presented expressions. The
complexity of this task might further compromise the reliability and
validity of the assessment. Study 2 addresses these limitations by using
multi-modal assessments of anger and disgust.
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1.3. Overview of the present studies

The current paper includes two studies which aim to test the re-
lations between anger and disgust and aggressive behaviors toward
moral violators. It extends previous work by assessing the interpersonal
value of the target of the moral violation and by using multi-modal as-
sessments of anger and disgust.

Study 1 employed a between-subject design in which participants
read about a moral violation that targeted either a close friend, an ac-
quaintance, or someone they know but dislike. This manipulation was
intended to increase the range of interpersonal value among moral
violation targets. Participants then completed a financial tradeoff task
intended to estimate the interpersonal value of the target and reported
their aggression motives (both direct and indirect) and emotions (anger
and disgust) toward the moral violator. Study 2 improved upon this
approach in three ways. First, rather than assessing anger and disgust
based only on agreement with a single array of faces, we used
endorsement of multiple individual facial and vocal expressions. Sec-
ond, we manipulated moral violation targets’ interpersonal value
within-participants across multiple experimental sessions. Third, to
avoid any residual effects of folk-label categories (e.g., “friend”), we
facilitated variation in target interpersonal value by having participants
think of a target at a specific social distance from them.

Both studies used a stimulus sampling approach in which partici-
pants were randomly assigned to read one of 12 moral violation sce-
narios. We aimed to test (1) whether a target’s interpersonal value
relates more strongly to anger and direct aggression, but less so to
disgust and indirect aggression, and (2) whether anger relates more
strongly to direct aggression than indirect aggression, whereas disgust
relates more strongly to indirect aggression than direct aggression.

Participants in Study 1 were recruited via Amazon MTurk, while
participants in Study 2 were students recruited from Vrije Universiteit
Amsterdam. Preregistrations, materials, data, and analysis scripts for
both studies are available on the Open Science Framework (https://osf.
io/36zxr/).

2. Study 1
2.1. Method

2.1.1. Participants

Data were collected via Amazon MTurk in June 2019. According to
an a-priori power analysis using R 4.0.3 (R Core Team, 2020) with the
package SimR (Green & MacLeod, 2016), a sample of 834 participants
affords 80% power to detect an interaction between interpersonal value
(represented by Welfare Tradeoff Ratio, WTR) and type of aggression
motive (direct versus indirect) (d = 0.4). We anticipated excluding
approximately 8% of responses. Hence, we targeted a sample size of 908
participants.

As pre-registered, we excluded 24 responses due to participants
providing nonsensical free-text responses (as identified by two coders)
and 39 participants with more than two switch points for any of the
three WTR anchors (see Welfare Tradeoff Task section, for more details).
A total of 847 valid responses (60% male, Mage = 36.88, SD = 11.38)
were included in the analysis.

2.1.2. Procedures

Participants first completed measures of HEXACO Honesty-Humility
and Agreeableness. They then were randomly assigned to picture either
a close friend, an acquaintance, or a disliked person and write down a
brief description of this person (hereafter referred to as “the target”) as
well as this person’s initials or nickname. Afterward, participants
completed the Welfare Tradeoff Task (WTT) toward the target.

Participants were then randomly assigned to read one of the 12
scenarios describing a moral violation against the target. The target’s
initials or nickname were integrated in the presentation of the moral
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violation. After that, participants reported the degree to which their
emotional reaction to the scenario corresponded with one array of faces
expressing anger and another array of faces expressing disgust, how
morally wrong they found the violation, and the degree to which they
felt like engaging in several aggressive acts toward the moral violator,
some of which were directly aggressive, and others of which were
indirectly aggressive. We also collected participants’ demographic in-
formation. Participants were paid $2 for their participation.

2.1.3. Instruments and materials

Honesty-Humility and Agreeableness. We used the Honesty-
Humility and Agreeableness scales from the HEXACO-60 (Ashton &
Lee, 2009). Previous studies showed that some pro-social personality
traits are positively correlated with WTR and negatively correlated with
aggressive behaviors (Dinic & Wertag, 2018; Kirkpatrick, Delton, Rob-
ertson, & de Wit, 2015; Knight, Dahlen, Bullock-Yowell, & Madson,
2018). Hence, we controlled for these two personality variables.

Welfare Tradeoff Task. We used the WTT to measure interpersonal
value (Delton, 2010; Pedersen, 2015; Smith, Pedersen, Forster, McCul-
lough, & Lieberman, 2017). The task instructs participants to indicate
their preference between receiving a specific amount of money for
themselves versus having the target receive a specific amount of money.
WTR is estimated as the value at which participants switch from
preferring benefits to themselves to preferring benefits to the target.

We used a 30-item, three-anchor version of the WTT, with anchor
amounts of $19, $46, and $75 (see online supplement for further de-
tails). Each anchor included 10 values, which ranged from —0.35 times
the anchor point value (e.g., $-26 for the $75 anchor point) to 1.45
times the anchor point value (e.g., $109 for the $75 anchor point). The
switch point was the average of the last amount the participant selected
for him/herself, and the first amount forgone to give resources to the
other person. Consider a participant who, for the $75 anchor, always
chooses to receive the money when the potential gain is greater than the
anchor (i.e., for values of $79, $94, and $109). Conversely, he/she opts
to give the money to the other person when the potential gain is smaller
than the anchor (i.e., for $64, $49, $34, $19, $4, and the two situations
of losing $11 and $26). In this example, WTR is the midpoint of the two
amounts where this shift happens (in this case, the average of $79 and
$64, which is $73) divided by the anchor value (here, $75), so 0.95.
Participants who always chose the other-benefiting option received a
value of 1.55 for that anchor; those who never chose the other-
benefiting option received a value of —0.45. If there were two switch
points within an anchor, these values were averaged; participants with
more than two switch points for any anchor were excluded. WTR was
estimated as the average of the switch points for each anchor.

Moral violation scenarios. Inspired by Study 4 of Molho et al.
(2017), we generated a set of 12 scenarios, each of which described a
different moral violation affecting the target (e.g., property damage,
such as damaging a coat with cigarette ash; theft, such as stealing a
wallet from a coat; or assaulting, such as physically slapping someone
who acts inconsiderately). The target’s initials or nickname were
included as the target in the scenario. Scenarios were designed to be
similar in length; they ranged from 111 words to 142 words.

Emotion endorsement and moral wrongness evaluation. As in
Molho et al. (2017), we assessed anger and disgust by presenting one
array of six posed anger faces and one array of six posed disgust faces
retrieved from the Radboud Faces Database (RaFD, Langner et al., 2010)
and asking participants to rate how well these two sets of facial ex-
pressions matched their feeling (“These faces match how I felt when I
read the scenario”) on a seven-point scale (1 = strongly disagree, 7 =
strongly agree). We also asked participants “how morally wrong do you
think the behavior of the person in this scenario was?” (0 = not morally
wrong at all, 100 = extremely morally wrong).

Aggression. We asked participants to rate the degree to which they
agreed with statements describing their potential aggressive responses
toward the perpetrator on a seven-point scale (1 = strongly disagree, 7
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= strongly agree). The items were retrieved from Molho et al. (2017)
and revised to fit the scenarios. According to an exploratory factor
analysis, one direct aggression item (loadings: 0.34, 0.59) and two in-
direct aggression items (loadings: 0.41, —0.38; 0.43, 0.24) were
excluded due to their low or less-distinctive loadings (for details see
SOM). Direct and indirect aggression scores were calculated by taking
the mean of the remaining items (a = 0.90 for direct aggression, a = 0.91
for indirect aggression).

2.1.4. Analysis

Given that we used different target labels to facilitate variation in
WTR, we first verified that WTRs indeed differed across these labels. To
test the relationships between interpersonal value and aggression mo-
tives and interpersonal value and emotion endorsements, we respec-
tively examined interactions between WTR and aggression type and
WTR and emotion type. To test the patterns of relations between the two
emotions and different aggression motives, we tested the interaction
between anger and the two aggression types and the interaction between
disgust and the two aggression types. We only pre-registered controlling
for target label in all these models. Based on suggestions during the peer-
review process, we also (1) report analyses showing differences in
emotion and aggression across target label categories, (2) control for
interactions between target label categories and types of aggression and
emotion, and (3) examine how anger and disgust mediate relations be-
tween target features and aggression. Finally, per our preregistration,
we also analyzed models controlling for personality variables. We report
key results in the main text. Other analyses are included in the SOM.

For all models, we included scenario and participant as random in-
tercepts. We initially fitted the models with the main effects underlying
the relevant interaction, followed by a second model adding the inter-
action terms, a third model controlling for participant sex, target sex,
participant age, and perceived moral wrongness, and a fourth model
controlling for agreeableness and honesty-humility. All significant in-
teractions were probed with lower-order simple-effect tests. In the main
text, we report the results of the final models with all control variables.
For results of each step, see SOM.

2.2. Results

2.2.1. Manipulation check and preliminary analyses

Participants reported the highest WTR when the target was a close
friend (0.68, 95% CI [0.63, 0.72]), followed by when the target was an
acquaintance (0.34, 95% CI [0.29, 0.38]), followed by when the target
was a disliked person (—0.06, 95% CI [—0.11, —0.02], F(2,884) =
306.00, ng = 0.41, p < .001). Variation in interpersonal value was
substantial within each of these three target labels (SDfjeng = 0.39,
SDjcquaintance = 0.39, SDgisliked = 0.29). Bivariate correlations and
Cronbach’s alphas (for multi-item measures) are reported in Table 1.
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2.2.2. Interpersonal value and emotion endorsements

We observed a significant interaction between WTR and emotion
type (8 = 0.09, 95% CI [0.06, 0.12], t(845) = 5.56, p < .001). Target
WTR related more strongly to anger (f = 0.35, 95% CI [0.29, 0.41]) than
disgust (8 = 0.17, 95% CI [0.11, 0.23], see Fig. 1a left). Differences
between anger and disgust also varied across relationship labels (F (2,
844) = 20.02, nf, = 0.05, p < .001). The simple effect of relationship
label was stronger for anger (F (2, 1439) = 100.07, ng =0.12, p <.001;
Miriend = 5.60, 95% CI [5.34, 5.85]; Macquaintance = 4.93, 95% CI [4.67,
5.181; Mgisliked = 3.62, 95%CI [3.36, 3.87]) than for disgust (F (2, 1439)
= 27.86, ng = 0.04, p < .001; Mfriena = 4.65, 95% CI [4.40, 4.91];
Macquaintance = 4.14, 95% CI [3.89, 4.40]; Mistiked = 3.59, 95%CI [3.33,
3.84D).

We next tested a model including both WTR and two orthogonally
coded variables representing the three relationship labels. The interac-
tion between WTR with emotion type remained statistically significant
after controlling for relation labels (4 = 0.09, 95% CI [0.06, 0.12], t
(845) = 5.56, p < .001), and also after controlling for the interaction
between label condition and emotion type (8 = 0.05, 95% CI [0.01,
0.09], t(843) = 2.21, p = .03).

2.2.3. Interpersonal value and aggression motives

We observed an interaction between WTR and type of aggression
motive (f = 0.05, 95% CI [0.02, 0.08], t(845) = 3.16, p = .002, see
Fig. 1a right). The relation between WTR and direct aggression (f =
0.25, 95% CI [0.19, 0.31]) was stronger than that between WTR and
indirect aggression (f = 0.16, 95% CI [0.10, 0.22]). A similar pattern
emerged for relationship labels (F (2, 844) = 7.70, ngamal =0.02,p <
.001; for direct aggression: Mgiena = 3.73, 95% CI [3.47, 4.001, M,
quaintance = 3.02, 95% CI [2.75, 3.28], Mgisliked = 2.28, 95%CI [2.01,
2.54]; for indirect aggression: Mgiend = 3.73, 95% CI [3.47, 4.00],
Macquaintance = 3.48, 95% CI [3.21, 3.75], Myisliked = 2.64, 95%CI [2.38,
2.91]). The interaction between WTR and aggression type remained
after controlling for relation labels (4 = 0.05, 95% CI [0.02, 0.08], t
(845) = 3.16, p = .002). When further including the interaction between
relationship labels and aggression type, the interaction was non-
significant (8 = 0.03, 95% CI [—0.00, 0.07], t(843) = 1.76, p = .08).

2.2.4. Emotion endorsements and aggression motives

Finally, we tested the effects of the anger and disgust endorsements
on aggression motives. Results revealed significant interactions between
anger and aggression type (8 = —0.06, 95% CI [—0.10, —0.03], t(844) =
—3.64, p < .001) and between disgust and aggression type (f = 0.07,
95% CI [0.04, 0.10], t(844) = 4.06, p < .001). Anger related more
strongly to direct aggression ( = 0.42, 95% CI [0.36, 0.49]) than in-
direct aggression (f = 0.28, 95% CI [0.21, 0.35]), while disgust related
more strongly to indirect aggression (8 = 0.16, 95% CI [0.09, 0.22])
than direct aggression (8 = 0.03, 95% CI [—0.03, 0.09], see Fig. 2a).

Table 1
Bivariate correlations between Study 1 variables.
Variables 1 2 3 4 5 6 7 8
1 Direct aggression 0.91
2 Indirect aggression 0.62 0.86
3 Anger 0.47 0.43
4 Disgust 0.27 0.35 0.51
5 WTR 0.27 0.20 0.38 0.20
6 Moral Wrongness 0.29 0.28 0.42 0.27 0.12
7 Agreeableness -0.15 -0.23 —0.03 —0.02 —0.01 0.01 0.84
8 Honesty-Humility -0.19 -0.25 0.04 —0.06 0.09 0.07 0.31 0.81
9 Participant Sex 0.20 0.10 —-0.03 —-0.05 0.07 —-0.02 0.05 -0.16
10 Target Sex —0.11 —0.04 —-0.07 -0.07 —0.06 -0.12 —0.00 —0.01

Note: Bold and italics = p < .001, bold = p < .01, italics = p < .05. Cronbach’s alphas of multi-item measurements are on the diagonal. For target and participant sex, 1
= male and 0 = female. Correlations equaling to zero indicate a correlation smaller than 0.005.
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Fig. 1. Marginal effects of WTR predicting specific moral emotion endorsements and aggression motives in Studies 1 (a) and 2 (b).

Note: The panels on the left side indicate the simple slopes of WTR on emotion endorsements, and the panels on the right side indicate those for aggression motives.
The shaded areas indicate the 95% CI of the slopes. The models include random intercepts for moral violation scenarios and participants and fixed effects of
participant sex, target sex, participant age, perceived moral wrongness, Agreeableness, and Honesty-Humility.

2.2.5. Emotion endorsements as mediators

Using the lavaan package (Rosseel, 2012), we fitted models with
either WTR (the first model) or relationship labels (the second model) as
exogenous variables, anger and disgust endorsements as mediators, and
direct and indirect aggression as dependent variables (see Fig. S4 in SOM
for the detailed results).

The first model revealed that anger partially mediated relations be-
tween WTR and both direct aggression (f = 0.15, 95% CI [0.11, 0.19], p
< .001) and indirect aggression (§ = 0.12, 95% CI [0.09, 0.16], p <
.001), whereas disgust partially mediated the relation between WTR and
indirect aggression only (5 = 0.04, 95% CI [0.02, 0.06], p < .001). In the
second model, we set the acquaintance condition as the reference.
Similar to the first model, anger partially mediated the relation between
relationship labels and both direct aggression (fgriend = 0.15, 95% CI
[0.11, 0.19], p < .001; Bpisiiked = —0.18, 95% CI [—0.23, —0.13], p <
.001) and indirect aggression (fgriend = 0.11, 95% CI [0.07, 0.15], p <
.001; ppistiked = —0.13, 95% CI [-0.18, —0.09], p < .001), whereas
disgust only mediated the relation between relationship labels and in-
direct aggression (fgriend = 0.05, 95% CI [0.02, 0.07], p < .001; Spisliked
= —0.05, 95% CI [-0.07, —0.02], p < .001).

2.3. Discussion

In Study 1, we tested whether the interpersonal value of a target of a
moral violation related differently to anger versus disgust and direct
versus indirect aggression toward a perpetrator. As hypothesized,
interpersonal value related more strongly to endorsements of anger than
disgust and more strongly to direct aggression than indirect aggression.
Further, anger related more strongly to direct aggression than indirect
aggression, whereas disgust related more strongly to indirect aggression
than direct aggression.

This study replicates and extends findings from previous studies on
the functions of anger and disgust toward moral violations (e.g., Lopez
et al., 2021; Molho et al., 2017) by assessing interpersonal value rather
than only comparing reactions to moral violations targeting the self and
others or kin and acquaintances. Nevertheless, Study 1 was limited by
the same single-item assessment of emotion used in earlier research.
Further, in Study 1, we aimed to capture a wide range of interpersonal
value by prompting participants to think about a close friend, an ac-
quaintance, or someone they really disliked. Folk categories such as
“friend” might produce demand characteristics (e.g., based on expec-
tations of behavior toward others conceived of as friends) which might
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Fig. 2. Marginal effects of moral emotions predicting aggression motives in Studies 1 (a) and 2 (b).
Note: The shaded areas indicate the 95% CI of the slopes. The models include random intercepts for moral violation scenarios and participants and fixed effects of
participant sex, target sex, participant age, perceived moral wrongness, Agreeableness, and Honesty-Humility.

have influenced emotional and aggressive responses to moral violations
independent of interpersonal value.

Study 2 addressed these limitations by: (1) using a multi-modal and
multi-item assessment of anger and disgust; and (2) using a manipula-
tion of interpersonal value of targets that does not rely on folk rela-
tionship categories. Additionally, we manipulated the identity of the
moral violation target within-participants across multiple experimental
sessions rather than using the between-participant approaches of other
studies in this literature (e.g., Lopez et al., 2021; Molho et al., 2017).

3. Study 2
3.1. Method

3.1.1. Participants

Students at Vrije Universiteit Amsterdam were recruited between fall
2021 and spring 2022. According to an a-priori power analysis based on
effect sizes from Study 1, a sample of 220 participants afforded 85%
power to detect an interaction between WTR and the aggression motive
type (d = 0.20, for scripts see online supplements on OSF). Given op-
portunities for online data collection afforded by the COVID-19
pandemic, we collected as many participants as possible (N = 365)

before the end of the university term. We excluded five participants who
did not identify as either men or women given our pre-registered plan to
control for participant sex. The final sample included 360 valid re-
sponses (23% male, Mage = 20.49, SD = 2.39). Participants were
compensated with course credits.

We offered the surveys in English and Dutch. Native Dutch-speaking
participants were directed to the Dutch version of the survey, and other
participants completed the English version. For the Dutch version, all
the materials except the HEXACO-60 (for which there is a published
Dutch version, De Vries, Lee, & Ashton, 2008) were translated from
English to Dutch by a bilingual native Dutch speaker, back-translated
into English by a bilingual native Dutch speaker, and checked by a
native English speaker for consistency with the original materials.

3.1.2. Procedures

As in Study 1, participants first provided informed consent. In the
consent process, they were told that the study included four sessions,
one administered per week.

In each session, participants imagined a person they know (see below
for more details) and then completed the WTT involving the target.
Participants then read one of the vignettes used in Study 1 in which the
target was described as the victim of a moral violation. Participants then
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completed the emotion endorsement, moral wrongness evaluation, and
aggression items. We also collected demographic information (e.g., age,
sex), and some other variables for exploratory purposes (see OSF sup-
plement for an exhaustive list of measures).

Target identities and scenarios were assigned in a pseudo-random
order for each participant between sessions.’ As in Study 1, target ini-
tials or nicknames were integrated in the text of WTT and moral viola-
tion vignettes.

3.1.3. Instruments and materials

Most instruments were identical to those used in Study 1. We
describe two exceptions: the materials used to facilitate variation in
target WTR and the materials used to assess anger and disgust.

Target manipulation. To facilitate variation in target WTR, we used
a method based on Jones and Rachlin (2006). Participants were asked to
imagine a list of the 100 people closest to them ranging from their
dearest friend or relative at #1 to a mere acquaintance at #100. They
were randomly assigned to think of a person at #1, #10, #20, or #40. As
in Study 1, they were asked to write the person’s initials or nickname, to
provide some basic information about the person, and to give a brief
description of the targeted person in a free response box. Afterward, they
completed the WTT toward the target.

Emotion. We aimed to improve upon our assessment of emotion in
two ways. First, in addition to assessing agreement with posed facial
expressions, we also assessed agreement with non-verbal vocal expres-
sions. Second, instead of using a single-item measure of agreement with
an array of stimuli, we asked participants to rate how well individual
facial and vocal stimuli matched their feeling on a seven-point scale (1
= strongly disagree, 7 = strongly agree). Facial expressions were
retrieved from RaFD (Langner et al., 2010) and vocal expressions were
retrieved from Sauter, Eisner, Calder, and Scott (2010) and Yoshie and
Sauter (2019) (also see Fan & Tybur, 2021, and Fan et al., 2023). We
selected 24 items in total: six anger faces, six disgust faces, six anger
vocalizations, and six disgust vocalizations. The average of agreement
with the six anger faces (o = 0.91) correlated strongly with the average
of agreement with the six anger vocalizations (¢ = 0.91), r = 0.70, p <
.001, and the average of agreement with the six disgust faces (o = 0.92)
correlated strongly with the average of the six disgust vocalizations (a =
0.92), r = 0.59, p < .001. Correlations within modalities but across
emotions were much lower (r = 0.33, p < .001 for vocalizations; r =
0.24, p < .001 for faces). We therefore took the average of anger across
modalities and the average of disgust across modalities. No conclusions
changed when either vocal or face measures were used individually.

3.1.4. Analysis
We followed the same data exclusion and analysis plan used in Study
1.

3.2. Results

3.2.1. Manipulation check and preliminary analyses

We first checked whether WTR varied as a function of the target
manipulation. Participants reported the highest WTR when the targets
ranked #1 (0.81, SD = 0.30, 95%CI [0.77, 0.86]), followed by #10
(0.73, SD = 0.34, 95%CI [0.68, 0.77]), #20 (0.63, SD = 0.32, 95%CI

1 We used participants’ birth month as an indicator for pseudo-randomization
in the manipulation. Participants were divided into four groups based on this
indicator (e.g., Group 1 consisted of those born in January, April, or August)
and were then assigned a specific sequence of ranking manipulation across
sessions (e.g., in Group 1, participants experienced rankings of #40, #20, #1,
and #60 sequentially). This method was similarly employed for scenario as-
signments. However, we used a different birth month grouping strategy. For
each group in each session, three scenarios were potential candidates, with only
one being randomly presented to each participant.
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[0.58, 0.671]), and #40 (0.55, SD = 0.35 95%CI [0.50, 0.591, F(3, 847) =
26.60, ng = 0.09, p < .001). Bivariate correlations are reported in
Table 2.

3.2.2. Interpersonal value and emotion endorsements

We again detected an interaction between target WTR and emotion
type (= 0.07,95% CI [0.03, 0.101, t(1349) = 3.71, p < .001, see Fig. 1b
left). Target WTR related more strongly to anger (f = 0.16, 95% CI
[0.10, 0.21]) than disgust (8 = 0.02, 95% CI [—-0.03, 0.08]). We did not
observe a similar interaction across rank labels (F (3, 1357 = 2.50, ng =
0.01, p = .06). The interaction between WTR and emotion type
remained when controlling for rank labels (5 = 0.07, 95% CI [0.03,
0.10], t(1349) = 3.71, p < .001) and the interaction between rank labels
and emotion type (# = 0.06, 95% CI [0.02, 0.09], t(1343) = 3.08, p =
.002).

3.2.3. Interpersonal value and aggression motives

The effect of WTR on aggression motives again differed according to
aggression types ( = 0.09, 95% CI [0.05, 0.13], t(845) = 4.52, p < .001,
see Fig. 1b right). WTR related to motivations to directly aggress (8 =
0.19, 95% CI [0.13, 0.26]), but not to motivations to indirectly aggress
(B = 0.01, 95% CI [—0.05, 0.07]). In contrast, the interaction between
rank labels and aggression type was not significant (F (3, 1359) = 1.41,
ngamal = 0.003, p = .24). The interaction between WTR and aggression
type remained when controlling for the rank labels (4 = 0.09, 95% CI
[0.05,0.13], t(1347) = 4.54, p < .001) and the interaction between rank
labels and emotion type (# = 0.09, 95% CI [0.05, 0.13], t(1344) = 4.46,
p <.001).

3.2.4. Emotion endorsements and aggression motives

Regressing anger and disgust on aggression revealed that disgust and
anger differentially related to direct and indirect aggression (fanger =
0.09, 95% CI [0.05, 0.13], t(1361) = 4.61, p < .001; Baisgust = —0.11,
95% CI [—0.15, —0.07], t(1361) = —5.53, p < .001). Anger related more
strongly to direct aggression ( = 0.41, 95% CI [0.35, 0.48]) than in-
direct aggression (f = 0.23, 95% CI [0.16, 0.29]), whereas disgust
related positively to indirect aggression (8 = 0.13, 95% CI [0.07, 0.20])
but negatively to direct aggression (f = —0.09, 95% CI [-0.15, —0.03],
see Fig. 2b).

3.2.5. Emotion endorsements as mediators

The first model, which assessed how emotion mediates relations
between WTR and aggression, indicated that anger partially mediated
the relation between WTR and both direct (f = 0.07, 95% CI [0.04,
0.10], p < .001) and indirect aggression (f = 0.05, 95% CI [0.03, 0.071],
p < .001), whereas disgust did not mediate the relation between WTR
and either aggression type. The second model, which assessed how
emotion mediated relations between target labels and aggression,
revealed that anger partially mediated only the contrast between #1 and
#40 for both direct (f = —0.05, 95% CI [—0.08, —0.01], p < .01) and
indirect aggression (f = —0.03, 95% CI [—0.05, —0.01], p < .05, see
Fig. S4 in SOM for more detailed results).

3.3. Discussion

In Study 2, we again tested the hypothesis that anger versus disgust
and direct versus indirect aggression toward a moral violator vary as a
function of the interpersonal value of the person targeted by that
violation. We did so with a better assessment of anger and disgust than
that used in Study 1 and those used in similar studies in this area (e.g.,
Molho et al., 2017; Tybur et al., 2020b). Findings again indicated that
people report greater anger toward moral violations targeting more
interpersonally valued others, and that the strength of this relation is
greater than the strength of the relation between disgust and the value
placed on a target. Indeed, in Study 2 — unlike in Study 1 - the relation
between disgust and target interpersonal value did not differ from zero.



L. Fan et al.

Journal of Experimental Social Psychology 112 (2024) 104597

Table 2
Bivariate correlations between Study 2 variables.
Variables 1 2 3 4 5 6 7 8
1 Direct aggression 0.85
2 Indirect aggression 0.35 0.87
3 Anger 0.40 0.30 0.93
4 Disgust 0.01 0.19 0.29 0.93
5 WTR 0.13 —0.05 0.17 0.02 -
6 Moral Wrongness 0.18 0.16 0.25 —0.00 0.17 -
7 Agreeableness -0.16 —0.12 0.01 —0.00 0.09 0.04 0.75
8 Honesty-Humility —0.14 -0.18 0.04 —0.02 0.21 0.08 0.30 0.66
9 Participant Sex 0.18 —0.03 0.08 —0.01 —0.03 —0.06 0.07 -0.22
10 Target Sex 0.02 —0.05 —0.00 —0.01 —0.02 -0.07 0.02 —0.04

Note: Bold and italics = p < .001, bold = p < .01, italics = p < .05. Cronbach’s alphas of multi-item measurements are on the diagonal. For target and participant sex, 1
= male and 0 = female. Correlations equaling to zero indicate a correlation smaller than 0.005.

Like in Study 1, anger related more strongly to direct than indirect
aggression, whereas disgust related more strongly to indirect than direct
aggression.

4. General discussion

Why do people who witness the same moral violations have different
emotional and behavioral responses toward that violation? Two studies
suggest that part of this variation reflects the value that an individual
places on the target of the moral violation. Specifically, the value placed
on a target relates more strongly to anger than to disgust, and more
strongly to direct aggression than indirect aggression. We also observed
consistent relations between emotion and aggression: anger endorse-
ments related positively to both direct and indirect aggressive motives
(and more so to direct aggression), whereas disgust related positively
only to indirect aggressive motives. These results delineate the impact of
interpersonal relationships on third-party punishment of moral viola-
tions and shed light on the functions of anger and moral disgust,
including their associations with different forms of aggression.

4.1. Revisiting moral disgust
Aligned with previous studies (e.g., Lopez et al., 2021; Molho et al.,

2017), we repeatedly observed that disgust and anger toward moral
violations differentially related to distinct aggressive motives (see

Table 3
Summary of key interaction results across Studies 1 and 2.
Study 1 Study 2
Effect size 95% CI Effect size 95% CI
) »
WTR by emotions 0.09 [0.06, 0.12] 0.07 [0.03, 0.10]
- Anger 0.35 [0.29, 0.41] 0.16 [0.10, 0.21]
- Disgust 0.17 [0.11, 0.23] 0.02 [-0.03,
0.08]
WTR by aggression 0.05 [0.02, 0.08] 0.09 [0.05, 0.13]
motives
- Direct aggression 0.25 [0.19, 0.31] 0.19 [0.13, 0.26]
- Indirect aggression 0.16 [0.10, 0.22] 0.01 [-0.06,
0.07]
Anger by aggression 0.07 [0.04, 0.10] 0.09 [0.05, 0.13]
motives
- Direct aggression 0.42 [0.36, 0.50] 0.41 [0.35, 0.48]
- Indirect aggression 0.28 [0.22, 0.35] 0.23 [0.16, 0.29]
Disgust by aggression —0.06 [-0.10, —0.11 [-0.15,
motives —0.03] —0.07]
- Direct aggression 0.03 [-0.03, -0.09 [-0.15,
0.09] —0.03]
- Indirect aggression 0.16 [0.09, 0.22] 0.13 [0.07, 0.20]

Note: Italics = non-significant. All models were fit with random intercepts of
participants and scenarios. For reported models involving WTR in the table,
target label variables and their interactions with emotion and aggression type
were not included.

Table 3). These results suggest that disgust toward moral violations
might have functions unique from those associated with anger — moti-
vating indirect punishment tactics, such as gossip and social exclusion,
but not motivating the direct aggression associated with anger (e.g.,
Molho et al., 2020; Molho & Wu, 2021). Results also support the prop-
osition that situational variation in interpersonal relationships is asso-
ciated with the experience of distinct moral emotions. To illustrate,
anger increased along with the higher interpersonal value of the target,
whereas disgust was less sensitive to interpersonal value and tended to
be stronger when the interpersonal value of the target was lower. This
finding aligns with previous work suggesting that people experience
higher anger when they are personally victimized by offenses than when
they are not, whereas they experience more disgust when they are not
personally victimized than when they are (e.g., Molho et al., 2017). In
sum, findings lend support to the suggestion of a cost-benefit mapping
function of these two emotions (e.g., Molho et al., 2017; Sznycer et al.,
2022; Tybur et al., 2013). Anger might function to terminate and deter
transgressions, whereas disgust might instead function to coordinate
condemnation, collective punishment, and social exclusion.

4.2. Interpersonal value and third-party punishment

The distinct relations between interpersonal value and motivations
to directly versus indirectly aggress suggest a possible tradeoff between
the benefits and costs of aggression in third-party punishment contexts
(see Table 3). Compared to indirect aggression, direct action might more
effectively change a transgressor’s behavior. Via physical or verbal
aggression, punishers impose costs that the target is aware of, or they
can signal their willingness to do so. These effects come at a cost: an
increased likelihood of retaliation, a possible escalation of violence
(Cushman, 2015; about violence escalation, see: DeWall, Anderson, &
Bushman, 2011), and reputational costs associated with appearing vio-
lent (e.g., Eriksson, Andersson, & Strimling, 2016; Raihani & Bshary,
2015). Multiple features of indirect aggression render it less effective at
altering a transgressor’s behavior. First, the costs incurred by the
transgressor are less immediate. Such delays make it harder for the
transgressor to relate any reputational damage and social exclusion to
the initial transgression. With such ambiguity, indirect aggression would
not change behavior as effectively as direct aggression. However, these
disadvantages could be outweighed by decreased costs to the punisher.
Take gossip as an example. People spread gossip not to the target of that
gossip, but to others. By doing so, gossip can achieve consensus and
build alliances against the target. By using collective power, the costs of
changing transgressors’ behavior will be shared by group members.
Meanwhile, the identity of each individual in the alliance is protected
(or, at least, ambiguous), which leads to a lower retaliation possibility.

When the benefit of using direct aggression — in terms of inducing an
immediate change in the transgressor’s behavior — is sufficient to
outweigh its costs, then direct aggression should be more likely. When
the cost of direct aggression is higher than its benefits, indirect
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aggression is more advantageous. The benefits of these approaches
hinge partially on the target of a moral violation. When a moral violation
targets a high-value other, the benefits of intervening are higher; when a
moral violation targets a low-value other, the same benefits are lower.

Our focus on interpersonal value rather than only folk relationship
categories has further implications for understanding the relational
nature of third-party punishment. In both studies, interpersonal value
related to both emotion and aggression independently of folk relation-
ship categories (friend, acquaintance, disliked person) or ranking labels
(#1, #10, #20, #40). Moral violations targeting more valued friends
corresponded with different emotional and aggressive responses toward
perpetrators than identical moral violations targeting less valued
friends. Similarly, moral violations targeting more valued disliked per-
sons elicited different patterns of emotional and aggressive responses
than violations targeting more devalued disliked persons. This finding
suggests that whether the target of a moral violation is considered to be a
friend or a foe is not sufficient to understand reactions to that moral
violation. That said, in Study 1, there were residual effects of relation-
ship labels above and beyond interpersonal value. These residual effects
were not observed in Study 2, when participants were asked to think of a
target without the use of folk labels. These differences might have
resulted from a mix of demand characteristics after having associated a
target with a specific label (“friend”), a restriction in the range of
interpersonal value in Study 2, and imprecision in assessments of
interpersonal value via the welfare tradeoff tasks.

We also conducted mediation analyses to examine whether the
observed effects of target interpersonal value on aggression can be partly
attributed to emotional responses to moral violations. In both studies,
anger partially mediated the relation between interpersonal value and
both direct and indirect aggression, whereas disgust partially mediated
only the relation between interpersonal value and indirect aggression,
and only in Study 1. These findings are broadly consistent with patterns
observed in previous studies (Lopez et al., 2021; Molho et al., 2017),
although those studies focused on different types of moral violation
targets (self versus other, or self versus sibling versus friend, respec-
tively). In sum, findings suggest that indirect effects of the target of
moral violations on aggression are more consistent via anger (as in
Lopez et al., 2021, Studies 2 and 3). Further, they tentatively suggest
that disgust only mediates the relation between moral violation target
and indirect aggression (as in Molho et al., 2017, Study 4; though here,
only in Study 1). As with these earlier studies that have conducted
similar mediation analyses, inferences drawn from these analyses should
remain tentative, especially because the mediators in the models (anger
and disgust) were observed rather than experimentally manipulated
(Fiedler, Harris, & Schott, 2018; Rohrer, Hiinermund, Arslan, & Elson,
2022). Ultimately, the bivariate relations reported here offer the best
information for theory development.

4.3. Assessments of anger and disgust

Much research in this area relies upon assessments of emotion with
unclear validity (Weidman et al., 2017). In Study 1, as in a handful of
previous studies examining relations between anger, disgust, and
aggression (Lopez et al., 2021; Molho et al., 2017), we assessed emotion
by asking participants the degree to which a single array of faces
expressing anger matched their feelings and a single array of faces
expressing disgust matched their feelings. Although, in this approach,
endorsements of anger and disgust are more modestly correlated than
when using verbal self-reports of anger and disgust (Gutierrez & Giner-
Sorolla, 2007), the validity of this approach remains unclear. In Study 2,
we instead assessed agreement with six individual faces and six indi-
vidual vocal tokens for each of the two emotions. This approach revealed
strong correlations within emotion but across modality and weak cor-
relations across emotion but within modality. We also tested the
improvement in reliability. Opting for a single-item measurement with
stimuli from the current pool results in Spearman-Brown adjusted o’s for
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both emotion methods that are notably below 0.70 (for more details, see
Fig. S3 and Table S16 in the SOM). These results lend credence to the
idea that verbal endorsements of anger versus disgust do not adequately
distinguish between emotional responses to moral violations, but that
such differentiation is possible (cf. Van der Eijk & Columbus, 2023).
Further, given the strong correlation within emotion but across modal-
ities — as well as similar inferences when only one of the two modalities
is used - results suggest that assessing anger or disgust using only
agreement with faces or only agreement with voices is defensible in
contexts where only one option is available (e.g., if working with pop-
ulations that cannot see or hear, or in contexts that do not allow for
stimuli to either be seen or heard). Naturally, further methodological
advances would be valuable, including further assessing the validity of
these assessments in the populations sampled from here and in other
populations.

4.4. Limitations and future research

The current project recruited participants from the United States and
the Netherlands. Existing work suggests that the perception of moral
emotion, especially disgust, varies across cultures (Han, Kollareth, &
Russell, 2016; Kollareth & Russell, 2017), as does third-party punish-
ment (Eriksson et al., 2021; House et al., 2020). Replication in different
populations can inform the degree to which the distinct relations be-
tween anger and disgust versus direct and indirect aggression generalize
to other cultures. Further, while we improved upon previous studies by
using multiple moral violation vignettes and treating them as a random
factor, generalization is limited to the types of violations we included.
Replication using different methods can inform both the validity of the
inference in this paper and the validity of different approaches to
measuring disgust.

The current work shares another limitation present in other studies
on this topic (e.g., Lopez et al., 2021; Molho et al., 2017): its reliance on
self-reports of aggression motives. Other behavioral approaches, such as
economic games, might yield different results. However, such methods
do not necessarily distinguish between capturing the reputation man-
agement components of indirect aggression and the verbal and physical
intervention components of direct aggression. Other behavioral para-
digms like the hot sauce paradigm (Lieberman, Solomon, Greenberg, &
McGregor, 1999) and the voodoo doll task (DeWall et al., 2013) simi-
larly do not cleanly distinguish between direct and indirect aggression
(Ritter & Eslea, 2005). Finally, in addition to limitations in terms of
validity, single-item behavioral measures suffer from low reliability
(Dang, King, & Inzlicht, 2020). Nevertheless, future work could take
inspiration from longitudinal experience sampling or diary studies (e.g.,
Hofmann, Brandt, Wisneski, Rockenbach, & Skitka, 2018; Molho et al.,
2020) to assess relations between the interpersonal value of moral
violation targets and aggressive and emotional responses to trans-
gressors. Such work could inform whether the sentiments assessed here
correspond with behaviors, which might be constrained in ecologically-
valid contexts.
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