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An Actor/Critic Algorithm combined with TD-method and Stochastic
Gradient Ascent
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Abstract We present an analysis of an actor/critic algorithm, in which the actor updates

its policy using eligibility traces of the policy parameters. The result shows the algorithm is an

extension of Williams’ REINFORCE algorithms for infinite horizon reinforcement tasks, and then

the critic provides an appropriate reinforcement baseline to the actor. It enables the agent to

learn a fairly good policy under the condition that the approximated value function in the critic

is hopelessly inaccurate for conventional actor/critic algorithms. If an accurate value function is

estimated by the critic, the actor’s learning is dramatically accelerated in our test cases.
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