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Abstract
Negativity bias refers to the phenomenon whereby people put more weight on negative
information. Although evolutionarily favorable for survival, negative bias in impression
processing is detrimental to relationships and cooperation. To explore whether the moti-
vation to maintain relationships, indicated by self-construal, mitigates negativity bias, two
studies were conducted. In study 1, participants interacted with three agents (worsened,
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people may unfairly judge a good partner as having a low level
of morality when presented with new negative information.
This may obstruct reciprocity, which is the foundation for
cooperation (Nowak, 2006), and eventually result in the loss of
mutual benefits and in damage to social relationships (Johnson
et al., 2013; Kim et al., 2020). Empirical research has indicated
that focusing more on the negative information has a detri-
mental impact on relationships (Carstensen et al., 1995; Siegel
et al., 2020; Vorauer & Sucharyna, 2013). Instead, focusing
less on negative social information or more on positive infor-
mation in impression updating would be beneficial in social
life. Some evolutionary thinkers have proposed a similar view-
point: responding to bad behaviors with probabilistic coopera-
tion is a better choice to deal with an uncertain world, and this
pattern is called “generous tit-for-tat” (Nowak & Sigmund,
1992). Evidence from evolutionary models finds that “gener-
ous tit-for-tat” is preferable to strategies that arbitrarily end
cooperative relationships after a single betrayal (Fudenberg
et al., 2012; Rand et al., 2009). That is, some people forgive
occasional bad behaviors for the sake of maintaining relation-
ships and future cooperation. Following this perspective,
Crockett et al. (2021) prosed a relational logic for moral infer-
ence in a reviewpsople forgm-285.87and ipdatie-289.84moral imp-6.75preseiona ni





characterized by low K) on morality. We used this parameter
to characterize the agents as good or bad (K = 0.8 for a good
agent, 0.2 for a bad agent, and 0.5 for a baseline agent). This
meant that a good agent would choose to help when the unit
price for the shock was below 4 CNY (for details of the calcula-
tion, see Data S1) and refuse to help when the unit price was
above 4 CNY. Similarly, these values for a bad agent and a
baseline agent were 0.25 CNY and 1 CNY. However, the deci-
sion criteria of two agents changed after the 32nd trial. The
good agent worsened, with a decreasing κ, and the bad agent
improved, with an increasing κ, both reaching 0.5. This
ensured that the change in magnitude of the decision criteria
was the same for good and bad agents. The decision criteria of
the baseline agent remained at κ = 0.5 throughout.

Phase 3: playing role A
Participants were told that they would play role A, and could
decide whether to help others reduce shock time. That is, par-
ticipants made a decision about whether to spend money to
help others by reducing the shock time. Because phase 3 was
not related to the purpose of our study, participants only
played six trials and we did not analyze data in this phase.

Finally, participants filled out the Self-Construal Scale
(Singelis, 1994) and demographic variables. Twelve items mea-
sured independent self-construal (e.g., I enjoy being unique
and different from others in many ways; α = 0.821). The
other 12 items measured interdependent self-construal (e.g., I
usually sacrifice my self-interest for the benefit of my group;
α = 0.725). Participants answered all items on a 7-point scale
(1 = strongly disagree, 7 = strongly agree). Following the

practice of prior research, we defined the accessibility of self-
construal as IIDI, which was calculated as the average of the
interdependence scale minus the average of the independence
scale (Liu et al., 2018; Ma et al., 2014; Tu et al., 2021). Thus,
higher scores indicate a more accessible interdependent self-
construal relative to independent self-construal. We also ana-





LMM analysis results

LMM was conducted to examine the effect of direction, IIDI
and their interaction on impression updating. The equation is
shown in Table 1. The Akaike information criterion (AIC) of
the model was 351.11. IIDI negatively predicted updating
magnitude, b = �0.351, F(1, 104.85) = 4.328, p = .040. There
was a main effect of direction, b = 0.507, F(1,57) = 9.593,
p = .003. Impression for the improved agent was updated to a
greater extent than that for the worsened. Importantly, the
effect of direction on impression updating was moderated by
IIDI, b = 0.653, F(1,56) = 9.593, p = .003. Simple effect
analysis was conducted to further determine how participants
with diverse IIDI updated impression differently. Participants
with a low IIDI did not show any updating bias
(Mworsened = 1.041, SD = 0.901; Mimproved = 1.212,
SD = 1.031; b = �0.029, t[56] = �0.123, p = .903); in con-
trast, participants with a high IIDI manifested positivity bias,
increasing their ratings to a greater extent when the agent
improved rather than worsened (Mworsened = 0.713, SD = 0.903;
Mimproved = 1.568, SD = 1.413; b = 1.043, t[56] = 4.500,
p < .001) (Figure 3). That is to say, interdependent individuals
engaged in more positive updating than negative updating.

DGM analysis results

DGM was conducted to capture the details of the updating
process. The equations can be found in Tables 2 and 3. We
first fitted a DGM with the ratings of the worsened agent. The
ICC was 0.43; that is, 43% of the total variance was associated
with between-individual differences. This indicates that moral
ratings vary both within and between individuals, and thus
random effect should be calculated. –2log-likelihood tests



self-construal exhibited a less immediate decline in evaluation
when the agent’



interaction would be low (LaHuis & Ferguson, 2009). We pre-
dicted that results of study 2 would replicate those of study
1, namely that individuals of higher accessibility to interdepen-
dence will exhibit weaker negativity bias or even positivity bias.

Method

Participants

We recruited 250 participants via an online survey platform,
naodao (Chen et al., 2023) (www.naodao.com). The program
was customized-written with PsychoPy 3 (Peirce et al., 2019).
Nineteen participants failed one of three attention checks
embedded at the end of the task or in the questionnaire, and
therefore we removed their data from analysis. The final set
included 231 participants (104 females), aged 18–48 years
(M = 24 years, SD = 5.44). All participants were native Chi-
nese speakers, 81.6% were undergraduates, 10.8% were gradu-
ates, and the rest of them had less than an undergraduate degree.
Each participant rated six good, six bad and six baseline agents,
yielding 2772 valid observations (observations in the baseline
condition were not included in the model). All participants read
and acknowledged the online version of the informed consent
form. The study was approved by the Committee for Protecting
Human and Animal Subjects in the School of the Psychological
and Cognitive Sciences, Peking University.

Materials and procedure

Based on the scores of moral relevance, 166 behavior descrip-
tions that are highly relevat to morality were selected from a
database of sentences describing social behaviors compiled by
Mende-Siedlecki and colleagues (http://www.
mendesiedleckilab.com/stimuli). We translated these descrip-
tions into Chinese and modified the expressions to suit the
Chinese context. A further 40 descriptions were collected
online in the pilot study, giving 206 descriptions in total
(e.g., Held the doors to the subway for an elderly woman with
a walker). Forty-one participants (22 females), aged 18–
28 years (M = 22 years, SD = 2.99) were recruited to rate
these descriptions on four dimensions: moral relevance, emo-
tional arousal, perceived frequency, valence (positive/negative).
According to the means and variances of the ratings on the four
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Tu et al., 2021). Higher scores indicate a more accessible interde-
pendent self-construal relative to independent self-construal. The
reliabilities of the independence and interdependence subscale
were 0.721 and 0.789, respectively.

Participants were told that they would be watching the
behaviors of 18 agents on the computer. Based on the behav-
iors, they needed to form impressions about the agents and rate
them. Each agent was paired with a sequence of five behavior
descriptions. Each trial presented one description on the
screen. Participants were asked to imagine the agents actually
acting the behaviors. After each behavior had been presented,
participants were instructed to rate the agent on trustworthi-
ness with a nine-point scale (1 = least trustworthy, 9 = most
trustworthy), based on all the information they had at present.
There were four types of agents: six worsened agents (good-to-
bad), six improved agents (bad-to-good), three remain-good
agents and three remain-bad agents (baseline). They differed in
update direction. Worsened agents changed from negative to
positive (three moral behaviors followed by two immoral
behaviors); Improved agents changed from positive to negative
(three immoral followed by two moral behaviors); baseline
agents remained good (five moral behaviors) or remained bad
(five immoral behaviors) through the behavioral sequences.
Participants were encouraged to pay equal attention to each
agent, regardless of how the agents changed. The presented
order of the 18 agents was randomized. After participants had
rated all of agents, they were instructed to fill in the question-
naires and demographic variables.

Results

LMM analysis and results

As in study 1, we conducted LMM in R. Impression updating
was calculated by subtracting the average rating for the two
post-change behaviors from that of the three pre-change behav-
iors for the improved agent, and the direction of this subtrac-
tion was reversed for the worsened agent (Mende-Siedlecki
et al., 2013). With LMM, we regressed impression updating
on updating direction (positive to negative vs. negative to posi-
tive), interdependence (mean-centered), and their interaction.
Because in study 2 both participants and agents were sources
of nonindependence in the data, we included by-subject and
by-item random intercepts. Therefore, our model included
three fixed factors and two random factors. We used the Anova
function to estimate F, error df and p, the simple_slopes func-
tion to test simple effect, and the confint.merMod function to
calculate confidence intervals.

The LMM equation of study 2 is shown in Table 4. The
AIC of the model was 9645.40. There was no main effect of
IIDI or direction in study 2, b = �0.062, F(1, 240.17) = 0.071,
p = .790; b = �0.161 F(1, 10) = 0.859 p = .376. But, impor-
tantly, the same as the result in study 1, the effect of direction
on impression updating was found to be moderated by IIDI,
b = 0.200, F(1, 2518.00) = 7.248, p = .007. Simple effect anal-
ysis showed that participants with a lower IIDI score showed

negative updating bias (Mworsened = 4.298, SD = 2.338;
Mimproved = 4.030, SD = 2.524), b = �0.283, t(2585)
= �4.308, p < .001; for participants with a higher IIDI score,
the negativity bias disappeared, showing no impression updat-
ing difference between the worsened and the improved agent
(Mworsened = 4.333, SD = 2.342; Mimproved = 4.295,
SD = 2.408), b = �0.039, t(2585) = �0.598, p = .550
(Table 4, Figure 5). In other words, negativity bias was reduced
to no bias among individuals of more accessible to interdepen-
dent self-construal, indicating a less negative updating pattern.

Correlation between negative index and IIDI

As in study 1, we calculated the correlation coefficient between
the negative and IIDI index to examine the relation between
self-construal and the impression updating pattern. The result
was consistent with study 1: the IIDI was negatively associated
with negative index (r[230] = �0.156, p = .018). Although
the results of simple effect analysis in study 1 did not replicate
those in study 2, the negative index was negatively related to
IIDI in both studies, which indicates that interdependent self-
construal reduced negative tendency in impression updating.

Discussion





to external sources (external attribution) rather than to the
agents themselves (internal attribution), leading to a further
reduction in negativity bias. However, how holistic thinking
affects positive and negative updates simultaneously in inter-
personal judgment remains to be studied.

Furthermore, we argue that the inconsistency of the results
between study 1 and study 2 could be due to the difference in
the paradigms’ settings. First, in study 1, participants believed
that they were interacting with the agents, while participants in



characteristics (Hehman et al., 2017; Xie et al., 2019). Our
research has added to the topography of interpersonal perception
by considering the perceivers’ characteristics.

With DGM, we first revealed the time process in moral
impression updating. Combining the results of the two
DGMs, we refined the formation process of the different
updating patterns from interdependent and independent indi-
viduals which was found in LMM. Interdependent individuals
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