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Abstract:

What is memory for? Our daily experiences suggest that remembering serves adaptive purposes. Rather than
simply storing information, memory actively selects, connects, and organizes it to predict the future and guide
decisions. However, despite the suggestive links between memory and adaptive behavior, the mechanistic
basis of this connection remains unclear. Memory research largely studies memory in isolation from other
cognitive functions, while the decision-making literature leaves out detailed memory mechanisms.

This dissertation aims to improve the existing memory-for-decision-making theory by grounding model-based
sequential decision-making in classic mechanistic models of episodic memory. Bridging across a body of
previous results, | propose a formal framework for memory-informed decision-making that is cognitively
plausible. In a series of three projects, | first show how a phenomenological account of episodic memory
suggests methods of model-based evaluation and choice in sequential tasks. | then empirically test several key
predictions implied by this framework, revealing remarkable decision patterns resulting from episodic memory
biases. Finally, | extend the core framework to further explain how episodic memory operates over long
timescales and event structures to enable continual learning and control. These three projects lay the
groundwork for reverse engineering the hidden cognitive processes behind adaptive decision-making by
leveraging well-studied episodic mechanisms.
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