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Explaining Individual Differences
In Advantageous Inequity Aversion

Humans are inequity averse. There are two types of inequity
aversion (1A; Charness & Rabin, 2002; Fehr & Schmidt,
1999): Advantageous IA refers to negative responses to receiv-
ing more than others, while disadvantageous 1A refers to neg-
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Girogluetal., 2014; R. Yu et al., 2014). These lines of research
indicate that advantageous and disadvantageous |A may rely on

ative responses to receiving less than others. Although both ' © ﬁ‘:f PRUIL RIS Tl "-3 SJ Croo G “ ,A‘ it
types of 1A could lead to a state of equality, advantageous IA s;a : 8 R a . & o4 e e t
is regarded as a hallmark of a full-blown sense of fairness and = _‘,ax e - s AT RN o
morality (Tomasello, 2019). Some theorize that advantageous 1y, te, 2 L f s‘f‘ cr, S g Gae =
IA is a manifestation of a joint commitment and a sense of obli- ~ - Y Y e e e R
gation that older children and adult human beings feel toward - 5¢ 31 s Sataabe i,y gt ‘an =
other members of the same moral community (Ci, 2009). This s~ ¢ ; e e e § o G e e e
feeling serves as a cognitive and affective mechanism that  a "’ B T sy Wl
curbs individuals’ selfish motivations in the interest of harmo- s"’: a:-;'fv’n SCHNE s -vef-.s s lﬁ:r'."
nious interpersonal relationships and the common good (Toma- ;ej"';'#iv PRRKCES RPSE ﬁ,@_;i :}- ‘a5 e
sello, 2019, 2020). ek LT T e e T e
Developmental and comparative studies have demonstrated 5~ *’ e o :.'? A -2 ?;:l S e e g
that relative to disadvantageous IA, advantageous IA develops * _.a b Py g "
later in life (McAuliffe et al., 2017) and has only been consis- =
tently observed in humans (Brosnan & de Waal, 2014). Consis- ~ Correspondipg Auhor: . e e .
tently, neuroimaging research has shown that advantageous = 3 ¥ 1, ‘a' 2 ars a‘a A 31;"' 93m_'7" st T Y ey
and disadvantageous IA are associated with distinct underlying f?( ae 4a 5“ el E, e sE T CL:{"’:S 3
neural processes (Fliessbach et al., 2012; Gao et al., 2018; =« ; ‘, ‘1 s'¢‘° s#& 104@» < % - -
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Table 2. Associations Between Social-Affective Trait Dimensions and Inequity Aversion Parameters.

B (SE) and CI for Advanta-

B (SE) and Cl for Disadvanta- B (SE) and Cl for Inverse Tem-

Variables geous |A geous A perature
Factor |: Emotion perception and —.28 (07)*+* —0.23 (.10)* .03 (.01)*
regulation [-0.42, —0.13] [-0.42, —0.04] [0.01, 0.05]
Factor 2: Compassionate social —.52 (.07)*k* —0.16 (.10) .06 (0])***
emotions [—0.66, —0.38] [—-0.35, 0.30] [0.03, 0.08]
Factor 3: Expanded self and belief in —.02 (.07) —0.12 (.10) .01 (.0l)
justice [-0.17,0.12] [—0.32, 0.07] [—0.01, 0.04]

Sex (male > female)

Results

All deidentified data and data analysis codes related to the
results reported in this article can be accessed at https://osf.
io/fge9v. We have reported all measures, conditions, data
exclusions, and how we determined the sample sizes.

In Study 1, we tested the hypothesis that high CU trait is
associated with advantageous, but not disadvantageous, IA.
Supporting this hypothesis, the advantageous IA of the high
CU group (M + SD = 0.75 + 0.07, credible interval [89%
highest density interval] = [0.662, 0.863]) was almost 50%
lower than that of the low CU group (1.14 + 0.09, credible
interval = [1.007, 1.253]; Online Supplemental Figure S2a and
Table S2). This was not the case for disadvantageous IA (high
CU group: 0.52 + 0.10, credible interval = [0.344, 0.655]; low
CU group: 0.59 + 0.12, credible interval = [0.420, 0.773];
Online Supplemental Figure S2b). This pattern indicates that
getting more than one’s fair share is less of a concern for indi-
viduals with high CU than those with low CU, but they are
equally averse to getting less than their fair share. The inverse
temperature parameter of the high CU group (0.13 + 0.02,
credible interval = [0.116, 0.168]) was higher than that of the
low CU group (0.10 + 0.01, credible interval = [0.079, 0.115];
Online Supplemental Figure S2c).

In Study 2, we aimed to (1) conceptually replicate the differ-
ential effects of callousness-related traits on advantageous
versus disadvantageous 1A and (2) to examine the specificity
of the effects of callousness-related traits in a larger

noninstitutionalized sample. We found that the scores of the
Callous Affect and Interpersonal Manipulation subscales of the
self-reported psychopathy questionnaire (Bartels & Pizarro,
2011) were strongly and negatively correlated with advanta-
geous IA. Moreover, the correlations with advantageous 1A
were significantly stronger (i.e., more negative) than those with
disadvantageous IA (Online Supplemental Table S3). This pat-
tern, however, was not specific to callousness-related traits. In
fact, most of the social-affective personality traits that we mea-
sured showed a similar pattern (for details, see Methods and
Materials section and Online Supplemental Table S3). Given
the conceptual and statistical overlap among the question-
naires, including their total scores in the same regression
model to predict IA parameters is both uninformative and
problematic.

To address this issue, we adopted a dimension approach to
personality measures (Gillan et al., 2016) and used the compo-
site dimensional scores to predict participants’ behavioral pre-
ferences in the DG task. Specifically, we carried out a factor
analysis on the 126 individual items from the six personality
questionnaires. Using the Cattell-Nelson—-Gorsuch test imple-
mented by the “nFactors” package in R (Raiche & Magis,
2010), our analysis identified a three-factor latent structure
(Figure 2a). Based on the highest loading items (|loading| >
0.25), we labeled the factors as “emotion perception and reg-
ulation” (Factor 1; Online Supplemental Table S4, an example
item “Being in a tense emotional situation scares me,”
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motivation is more to terminate one’s own distress than to ben-
efit the recipient (Batson, 2011; Batson et al., 1981). In con-
trast, empathic concern loaded negatively on Factor 2, which
is associated with advantageous IA. Previous research has
demonstrated that empathic concern, unlike personal distress,
is other-regarding and has an approach tendency (Davis
et al., 1999; FeldmanHall et al., 2015; Zaki, 2014).

It is interesting to compare the effect of the trait dimension
represented by Factor 2 and episodic social emotions (e.g.,
guilt) on IA. For example, Gao et al. (2018) has demonstrated
that when episodic guilt state was induced experimentally,
individuals exhibited higher advantageous IA and lower disad-
vantageous IA. This is conceivable because retrospective guilt
should not only discourage individuals from engaging in future
transgression but also motivate individuals to make amend for
existing transgression and damage (De Hooge, 2019; Kamau
et al., 2013; H. Yu et al., 2014). In contrast, many of our
social-affective trait measures are anticipatory in nature
(Cohen et al., 2012). Our result lends support to a cognitive
account of the prosocial function of social affective traits
(i.e., compassionate social emotions), namely, individuals who
anticipate more future social emotions (e.g., guilt, shame) find

avy

the prospect of unjustly getting better off than others more
aversive (see also Gong et al., 2019). Future studies are neces-
sary to ascertain the neurobiological links between behavioral
tendency (e.g., advantageous 1A), episodic social emotions
(e.g., guilt), and social-affective traits (e.g., guilt proneness).
Our finding that a positive family environment is associated
with social affective traits pertaining to compassionate social
emotions provides evidence for the developmental observa-
tions that family environment and parental warmth play a key
role in the proper development of prosocial emotions such as
empathy and guilt (Ferguson & Stegge, 1995; Hinde, 2002;
Tangney & Dearing, 2003; Zahn-Waxler & Kochanska,
1990). The novel contribution of our findings is that we
revealed possible routes from family environment to prosocial
behavioral preference via social-affective traits. However, it
should be noted that these results are correlational and should
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between positive family environment and compassionate social
emotions.

To conclude, by combining computational modeling and
a dimensional approach to personality measures, this
well-powered study offers a cognitive account of how compas-
sionate social emotions as a social-affective trait promotes pro-
social behaviors—individuals high on this dimension are more
careful not to be unfairly better off than others (i.e., advanta-
geous IA). Moreover, we highlight the association between a
positive family environment and the development of the trait
of compassionate social emotions and provide evidence for
an intermediate role of affective trait in the relationship
between family environment and advantageous IA. Together,
the results of this study suggest that the trans-diagnostic
approach is not only useful in discovering dimensional markers
of behavioral anomaly in psychiatry but is also applicable to
ascertaining the specificity of social-affective trait dimension
in predicting prosociality.
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