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Why did Newton fail at stock trading: The cognitive neural mechanisms of
dual systemsin social numerical inductive reasoning
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Abstract: Numerical inductive reasoning in multi-agent interactive contexts reflects bounded rationality.
However, it is still unclear how fast intuitive System 1 and slow deliberative System 2 interact under social
contexts. Social numerical inductive reasoning refers to situations where individuals must not only induce
numerical patterns but also consider how these patterns are modulated by others' decisions in multi-agent
interactive social contexts. This project aims to explore the cognitive neural mechanisms of dual systems in
numerical inductive reasoning and theory of mind underlying social numerical inductive reasoning,
specifically how the two systems interact to adapt to the social environment. By combining behavioral
experiments, event-related potentials (ERPs), and functional magnetic resonance imaging (fMRI) techniques,
this project will be divided into three parts: firstly, investigating the evidence of the dual systems in
non-social numerical inductive reasoning to establish a foundation for understanding the cognitive
mechanisms in social tasks; secondly, comprehensively comparing neural mechanisms of dual systems in
numerical inductive reasoning between social and non-social contexts, with emphasis on analyzing the
collaborative functioning of dual systems during reasoning; and lastly, examining the neural mechanisms in
social numerical inductive reasoning under different types of social contexts, exploring the influence of
social contexts on reasoning processes and their neural mechanisms. This project will expand the application
of dual system theory to explore the cognitive neural mechanism of complexity economy, providing new
theoretical perspectives for understanding cognition in multi-agent interactive social contexts, inspiring
mathematical education, artificial intelligence, and other practical applications.

Keywords: complexity economy; inductive reasoning; bounded rationality; dual system



