
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Normative DynamicRL: Identifying Rational Parameter Dynamics in Human Reinforcement 
Learning

Permalink
https://escholarship.org/uc/item/5wp967xf

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 48(0)

Author
Song, Zichen

Publication Date
2026

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License, 
available at https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/5wp967xf
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


Normative DynamicRL: Identifying Rational Parameter Dynamics in
Human Reinforcement Learning

Zichen Song(sls530@skku.edu; songzch21@lzu.edu.cn)
School of Applied Artificial Intelligence, Sungkyunkwan University, Seoul, 07930, South Korea
School of Information Science and Engineering, Lanzhou University, Gansu, 730000, CHINA

Abstract

Human decision-making in dynamic environments exhibits substantial trial-by-trial variability that fixed-parameter reinforce-
ment learning (RL) models fail to capture. Recent data-driven approaches infer time-varying RL parameters from behavior,
but their dynamics remain purely descriptive and lack normative grounding. We propose Normative DynamicRL, a framework
that integrates dynamic parameter estimation with explicit normative constraints derived from regret minimization. Instead of
allowing arbitrary parameter fluctuations, our approach regularizes learning rates, exploration temperatures, and perseveration
toward values that reduce expected regret given environmental volatility, stochasticity, and horizon. This formulation bridges
descriptive behavioral modeling and normative theories of adaptive control. Across multiple non-stationary decision-making
tasks, Normative DynamicRL improves generalization to unseen environmental regimes while maintaining predictive perfor-
mance and interpretability, enabling principled assessment of when and how human strategy adaptation aligns with rational
optimality. Our results further suggest that incorporating normative structure provides a robust inductive bias for learning
adaptive strategies under uncertainty.
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