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Computational modeling of social decision-making
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Social decision-making is guided by a complex set of social
norms. Computational modeling can play a significant role in
enriching our understanding of these norms and how precisely
they direct social choices. Here, we highlight three major ad-
vantages to using computational modeling, particularly models
derived from Utility Theory, in the study of social norms. We
illustrate how such models can help generate detailed pro-
cesses of decision-making, enforce theoretical precision by
delineating abstract concepts, and unpack when, and why;,
people adhere to specific social norms. For each benefit, we
discuss a recent study which has employed modeling in the
service of assessing the role of norms in decision-making,
collectively revealing how computational modeling enables
better prediction, description, and explanation of important
social choices.
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Introduction

Many of the most important choices we make occur in
the context of highly complex social environments.
These social decisions, which by definition affect others
as well as ourselves, are typically guided by social norms,
which prescribe actions that are perceived as appro-
priate to take or to avoid in a given situation [1].
However, ambiguity exists and inconsistencies remain as
to how exactly we should define norms in these decision
contexts, and how precisely they might affect social
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choice [2]. In addition, the interplay of different mo-
tives that may underlie the use of particular norms, as
well as potential individual differences in norm
compliance, are obstacles in more fully understanding
social decisions and their underlying processes [3]. We
believe that computational modeling has an important
role to play in moving the needle on social norm
research, through robust and replicable theory-driven
steps which can address these aforementioned gaps
in knowledge.

Computational modeling entails translating abstract
psychological theories into precise formal frameworks
[4,5]. These models are typically operationalized as
mathematical equations, wherein each term or param-
eter reflects a crucial facet of the particular decision-
making process under investigation. The resulting
model is thus a formalized hypothesis about how choices
are made, which can be tested against real, observed,
behaviour, in turn quantifying how accurately the
model’s predictions represent the actual underlying
decision-making process [5]. Moreover, by comparing
different models, it is possible to test various potential
explanations about the role of social norms in general,
and specific norms in particular, in directing the choices
people make in social contexts, facilitating both hy-
pothesis testing and theory building.

Various families of computational models have been
developed to capture aspects of the decision-making
process, for example models of learning and valuation
(reviewed in Refs. [4,6]). Of immediate relevance, the
family of Utility models, grounded in economic theory,
attempts to describe how people experience subjective
value when choosing between options [7]. In the study
of social norms, conventional computational approaches
include agent-based modeling in which simulations of
social interactions advance understanding of how norms
emerge, change, and influence decision-making across
multiple agents [8,9]. In contrast, Utility models pre-
sent an opportunity to formalize the process by which
people incorporate payoff differences between them-
selves and others, helping to unpack how specific social
norms are integrated into the individual decision-
making process. In the following section, we highlight
three major advantages in using this type of computa-
tional modeling to enhance our understanding of social
choice. Each benefit is illustrated with reference to a
recent study which has employed Utility models in the
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service of assessing the role of norms in driving social
decisions, thereby advancing norm theory. Overall, we
believe these insights broadly illuminate the value of a
formal modeling approach in studying complex social
decision-making.

From conceptual to trial-specific

predictions

One advantage of utilizing computational modeling to
study the role of social norms in decision-making is the
ability to bridge the gap from conceptual ideas to
quantitative predictions: models make @ priori pre-
dictions about how and why people decide, which can be
directly validated with data.

A recent study by Gao and colleagues [10] usefully
demonstrates this advance. Here, the authors sought to
disentangle the different social norms which dictate
how people respond to help when it is offered. Specif-
ically, they aimed to distinguish the role of two norms:
indebtedness and reciprocal altruism. Indebtedness
represents a perceived obligation to repay others and is
marked by negative affect, while reciprocal altruism
reflects a desire to repay others due to prosocial moti-
vations and as such is associated with positive affect.
The authors proposed a conceptual model of how people
respond to offers of help, which was implemented as a
computational model by using mathematical expres-
sions to represent when, and how, these different social
norms factor into the decision-making process.

In a novel decision-making task, participants were
subjected to electric shocks which an anonymous
benefactor could pay to reduce, thereby helping the
participant. Sometimes, the benefactor had a false-
belief about the participants’ ability to repay them in
turn, thereby eliminating participants’ feelings of
indebtedness. Participants had two decisions to make:
one, to either accept or reject the benefactor’s help and,
then subsequently, whether to repay the benefactor. A
conventional approach to analysis would have shown
that when help is given without expectations of repay-
ment, there is a significant increase in the likelihood of
this help being accepted and a decrease in the amount
repaid, indicating that indebtedness plays a role in these
decisions rather than altruism. However, by translating
their conceptual model into a computational model, Gao
and colleagues [10] instead found compelling evidence
that indebtedness, altruism, and self-interest in fact all
play meaningful roles in guiding help-acceptance and
repayment decisions. Specifically, the authors were able
to generate specific, quantitative predictions about
these decisions for each trial. This study thus illustrates
the potential for computational models to generate
rigorous, falsifiable, trial-specific predictions which help
develop and validate conceptual ideas about how norms
factor into the decisions people make.

Differentiating related underlying motives

A second advantage of computational modeling is that it
makes it possible to test diverse psychological motives
which may simultaneously impact social decision-
making. A recent study by Li and colleagues [11]
showcases this in their investigation of decisions
concerning distributive justice, that is, the allocation of
resources across people. Decisions in this context have
been associated with different motives. Specifically,
while it is well-known that fairness principles play a role
in choices about sharing wealth [12], it has also been
shown that people generally tend to avoid causing harm
to others [13], and are concerned about changing
existing rank or status structures [14].

In order to investigate the conflicting motives of
equality-seeking, harm-mitigation, and hierarchy-
maintenance, and specifically how these factors may
concomitantly impact resource distribution, the authors
utilized a new redistribution paradigm and developed
four computational models to formalize different
weightings of these motives. Importantly, the experi-
ment was designed to ensure that each of the afore-
mentioned motivations could be distinguished by
patterns of choice. The models themselves ranged from
a simple model focused solely on inequality aversion to
three more complex versions considering the combina-
tions of all motives, and therefore this study sought to
evaluate how well each model embodied the underlying
process guiding third-party resource allocation.

Testing the models’ predictions against participants’
actual choices, and comparing each model’s perfor-
mance, the results revealed that redistributive decisions
in this context are best explained by accounting for the
concurrent use of all three prosocial motives in guiding
choice [11]. The findings thus highlight how in-
dividuals, during wealth redistribution, consider their
aversion for inequality, harm and rank reversal.
Computational modeling can thus extend and refine
influential theories of, for example, fairness norms, by
clarifying the role of distinct social motivations which
modulate individuals’ distributive decisions. In this way;,
the findings illustrate an important advantage of
computational modeling over conventional approaches:
it makes it possible to test multiple motives which may
concurrently impact choice. This approach can there-
fore yield deeper insights into the intricate interplay of
social norms which shape individual choices in
social contexts.

Identifying individual differences

A third advantage of utilizing computational models to
study social norms is that they facilitate a focus away
from group-level tendencies and, instead, move towards
identifying interindividual differences in the application
of different norms.
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An experimental study conducted by van Baar and col-
leagues [15] aimed for greater insight into why people
reciprocate trust, even when this may often not be in
one’s own best financial interest. For example, when
faced with a situation where someone has placed their
trust in us and we are given the opportunity to exploit
that person for financial gain, most people choose to
reciprocate trust, even towards a stranger. The authors
identified two potential norms that could lead people to
reciprocate. The first is the principle of inequality-
aversion, as failing to reciprocate trust would result in
an overall unequal distribution of resources. The second
norm is guilt-aversion: failing to reciprocate violates the
expectations of those who have originally trusted us,
which typically results in feelings of guilt. Through a
modeling approach, the authors assessed the role of both
social norms in the decision-making process. Thus,
rather than seeking to detect which role exerts a
stronger influence on average, the approach enabled the
authors to identify, at an individual level, which people
rely on which norm.

Since people typically expect others to create equality in
distributions, van Baar and colleagues [15] developed an
experimental task in which the participant knows that
their game partner, who has placed trust in them, has a
false belief about the ability of the participant to
reciprocate the trust. Thus, the participant is forced to
choose between either meeting the partner’s expecta-
tions or ensuring equality between themselves and their
partner: they cannot do both. A conventional approach
to analyzing the participants’ reciprocity behavior would
show that inequality-aversion, as opposed to guilt-
aversion, motivates reciprocity at a group level. How-
ever, computational modeling demonstrated that only
40% of participants were inequality-averse, while 10%
were exclusively motivated by guilt-aversion and a
further 10% were motivated by greed. Importantly, 40%
of participants switched between inequality-aversion
and guilt-aversion across the experiment as a function
of which social norm was ‘cheaper’, that is, what was to
their greater financial benefit. Capturing each in-
dividual’s specific motivation for reciprocity demon-
strates that different people use different social norms
in this task, offering a more nuanced, accurate, and
insightful characterization of the data. In a broader
sense, this study illustrates one relative advantage of
computational modeling over traditional, more descrip-
tive approaches: it treats individual differences as
meaningful, rather than merely noise to be regressed out
in order to identify an average, group-level, effect.

Conclusion

Computational models have significant potential to
advance our understanding of the important role which
social norms play in decision-making processes. The
benefits of using models as tools for robust hypothesis
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generation and theory development are clearly estab-
lished [5]. Here, we extend this by specifically high-
lighting how this approach can also generate insights
into questions otherwise challenging to address via
traditional means of investigation. They can help to
identify the critical norms which impact social choice,
clarify how diverse norms interact, and determine how
individuals employ norms differently in their decision-
making. This is the value we see in the use of compu-
tational models broadly, and Utility models in particular,
in short, not only to better describe and predict distinct
social choices, but to also better explain them.

The possible research directions and application of this
approach are broad. As just one example, computational
models can create the foundation for critical tests of the
plausible biological bases of distinct motives underlying
norms, including by investigating the relationship be-
tween model parameters and patterns of neural activity
[10,11,15]. In addition, detailed and comprehensive
conceptual models can be combined and validated with
other useful response types, including large-scale self-
report data and questionnaires [10]. Finally, while we
have specifically focused here on examples from models
derived from Utility Theory, other types of computa-
tional models can yield useful information about the role
of learning, uncertainty, or attention in decision-making,
allowing for greater understanding of the impact of
norms in social behavior [4].

While we believe such computational models offer clear
benefits, they also require care in their use and inter-
pretation. Models necessitate both rigorous and
exhaustive testing, with careful evaluation of aspects
such as model fit, model comparison, and assessment of
observed variances. Additionally, given the vast number
of model variants which could be potentially employed
for a given question of interest, it is crucial for re-
searchers to be mindful of the models they construct
and seek to compare. It is important to recognize that
each model remains an approximation and, as such, is
inherently limited in capturing all nuances of complex
decision behaviour. However, when developed with
thought and consideration, models can indeed provide
important insights for the study of social behaviour. In
this regard, computational models enhance our under-
standing of abstract concepts regarding norms by
providing process models of complex decision-making,
enforcing greater theoretical precision, and unpacking
when, and why, certain people adhere to particular
social norms.
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