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Consideration of Model Uncertainty in Decision Theoretic Planning

NoBUO SUEMATSU' and AKIRA HAYASHIt

The theory of Markov decision processes provides a basis for planning in stochastic do-
mains where the effects of actions are not deterministic. In this paper, we consider another
dimension of uncertainty, model uncertainty. The uncertainty on the model naturally arises
(1) when exploration is not complete in model learning, or (2) when the agent is supposed
to repeatedly interact with multiple anonymous opponents who have different strategies. We
assume that a set of candidate models and the probability distribution over the set are given.
Then the optimal policy will be one which maximizes the expectation of the average reward
per step (gain) with respect to the model uncertainty. We have developed a policy iteration
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algorithm to find a local maximum of the expected gain in the space of stochastic policies.
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