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Fig. 1 Paradigms for social context effects in perceptual decision—making
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Fig.2 Computational models explaining social influence on decision making
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Fig.3 Schematic diagram of brain regions involved in the influence of social context on perceptual decision—making
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Graphical abstract
Social context affects « Bias behavioral choices toward social conformity
perceptual decision making » Modulate perceptual processing and subjective experience
Moderating factors Motivations
- External: group characteristics, peer attributes « Informational influence: improving decision accuracy
« Internal: confidence, personality traits, development + Normative influence: seeking social acceptance
« Self-concept maintenance: preserving positive self-image
Computational models Neural mechanisms
+ Reinforcement learning « Perceptual processing: sensory representation, attention, information integration
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Abstract Perceptual decision making refers to the process by which individuals make choices and judgments
based on sensory information, serving as a fundamental ability for human adaptation to complex environments.
While traditional research has focused on perceptual decision making in isolated contexts, growing evidence
highlights the profound influence of social contexts prevalent in real-world scenarios. As a crucial factor
supporting individual survival and development, social context not only provides rich information sources but also
shapes perceptual decision making through top-down processing mechanisms, prompting researchers to recognize
the inherently social nature of human decisions. Empirical studies have demonstrated that social information, such
as others’ choices or group norms, can systematically bias individuals’ perceptual decisions, often manifesting as
conformity behaviors. Social influence can also facilitate performance under certain conditions, particularly when
individuals can accurately identify and adopt high-quality social information. The impact of social context on
perceptual decisions is modulated by a variety of external and internal factors, including group characteristics

(e. g., group size, response consistency), attributes of peers (e. g., familiarity, social status, distinctions between
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human and artificial agents), as well as individual differences such as confidence, personality traits, and
developmental stage. The motivations driving social influence encompass three primary mechanisms: improving
decision accuracy through informational influence, gaining social acceptance through normative influence, and
maintaining positive self-concept. Recent computational approaches have employed diverse theoretical
frameworks to provide valuable insights into the cognitive mechanisms underlying social influence in perceptual
decision making. Reinforcement learning models demonstrate how social feedback shapes future choices through
reward-based updating. Bayesian inference frameworks describe how individuals integrate personal beliefs with
social information based on their respective reliabilities, dynamically updating beliefs to optimize decisions under
uncertainty. Drift diffusion models offer powerful tools to decompose social influence into distinct cognitive
components, allowing researchers to differentiate between changes in perceptual processing and shifts in decision
criteria. Collectively, these models establish a comprehensive methodological foundation for disentangling the
multiple pathways by which social context shapes perceptual decisions. Neuroimaging and electrophysiological
studies provide converging evidence that social context influences perceptual decision making through multi-level
neural mechanisms. At early perceptual processing stages, social influence modulates sensory evidence
accumulation in parietal cortex and directly alters primary visual cortex activity, while guiding selective attention
to stimulus features consistent with social norms through attentional alignment mechanisms. At higher cognitive
levels, the reward system (ventral striatum, ventromedial prefrontal cortex) is activated during group-consistent
decisions; emotion-processing networks (anterior cingulate cortex, insula, amygdala) regulate experiences of
social acceptance and rejection; and mentalizing-related brain regions (dorsomedial prefrontal cortex,
temporoparietal junction) support inference of others’ mental states and social information integration. These
neural circuits work synergistically to achieve top-down multi-level modulation of perceptual decision making.
Understanding the mechanisms by which social context shapes perceptual decision making has broad theoretical
and practical implications. These insights inform the optimization of collective decision-making, the design of
socially adaptive human-computer interaction systems, and interventions for cognitive disorders such as autism
spectrum disorder and anorexia nervosa. Future studies should combine computational modeling and
neuroimaging approaches to systematically investigate the multi-level and dynamic nature of social influences on

perceptual decision making.

Key words perceptual decision making, social influence, top-down processing, computational modeling, neural
mechanisms
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