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aln this project, we have formalized the mechanisms and merits of the

natural reinforcement learning that humans and animals do. The formalization was done reconsidering
the concepts of reward, motivation, task formalization (in terms of theory of computation), and
sociality. Theoretically, we succeeded in a unification of bounded rationality, decision-making, and
foraging theories from the notion of subjective regret. Some industrial applications were done and
a principle of social learning under uncertainty was formulated. We also found that mice adaptively
control the (asymmetric) learning rates under uncertainty, according to the environments that they
face. It leads to a generalization of our theory.
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