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Animals adapt to the environments by acquiring behavioral strategies, which
maximize cumulative rewards. However, method to quantify the behavioral strategies of free-living
animals has not been fully established. Here, we developed the inverse reinforcement learning method

to estimate the behavioral strategy as a value function from behavioral time-series data. By
applying this method to the thermotaxis behavior of C. elegans, we successfully identified the
behavioral strategy. Our method provides a fundamental technique for linking neural activity and its
phenotypic behavioral strategies and can be expected to make a significant contribution to the
elucidation of the neural mechanisms for the behavioral strategies.
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