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The multi-armed bandit problem is a problem of appropriately finding and
choosing the candidates to be explored under a limited number of trials. In this research, we
investigated policies for this problem based on the techniques of information theory. In particular,
we established theoretical guarantees of the policy called Thompson sampling from the viewpoint of
the information-theoretic lower bound, whereas this policy has been often used as an empirically
promising heuristics. Furthermore, we also addressed the problem of finding the best candidate with
the largest reward expectation rather than maximizing the cumulative reward in the multi-armed
bandit problem. In this problem, existing formulations often required unrealistically large trials
and heavy computation. In this research we formulate problems that are feasible under a realistic
number of trials with practical algorithms by appropriately establishing the information-theoretic
difficulty of the problem.
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