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Abstract. We present a kernel-based approach to reinforcement learning that overcomes the
stability problems of temporal-difference learning in continuous state-spaces. First, our algorithm
converges to a unique solution of an approximate Bellman’s equation regardless of its initial-
ization values. Second, the method is consistent in the sense that the resulting policy converges
asymptotically to the optimal policy. Parametric value function estimates such as neural networks
do not possess this property. Our kernel-based approach also allows us to show that the limit-
ing distribution of the value function estimate is a aussian process. his information is useful
in studying the bias-variance tradeoff in reinforcement learning. We nd that all reinforcement
learning approaches to estimating the value function, parametric or non-parametric, are sub ect
to a bias. his bias is typically larger in reinforcement learning than in a comparable regression
problem.
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