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We have developed statistical learning models, with a particular interest in reinforcement
learning (RL), which can perform decision making in uncertain and even non-stationary
environments. We have derived an RL method in which value function represented by a
module structure can be online and efficiently approximated by adding new modules in an
incremental fashion, and an optimal learning procedure of the value function based on the
framework of semi-parametric statistics. As an application, we have succeeded in
automatic control of non-holonomic systems by means of a policy-based RL method. In the
human brain, we have found module-like structures which are activated when inferring a
hierarchical inference task. Moreover, we have succeeded in decoding inference process
based on the subject’s behaviors and MRI scanned images.
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