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We consider temporal diftference algorithms within the context of infinite-horizon
finite-state dynamic programming problems with discounted cost, and linear cost func-
tion approximation. We introduce a least squares-based temporal difference method
and analyze its convergence. We discuss the connections of the method with Sutton’s
TD(lambda), and show via analysis and experiment that our method is substantially and
often dramatically faster, as well as simpler and more reliable. We also discuss the relation
of our method with the LSTD method of Boyan, and Bradtke and Barto. The analy-
sis provides a unifying vehicle for viewing TD methods as approximate value iteration
methods. Emulation of the typical value iteration involves linear function approxima-
tion, a stochastic projected contraction iteration over the approximation subspace, and
the solution of a least squares problem. Our method fully solves this problem, but only
approximately, by a single gradient iteration (plus zero-mean noise), by TD(lambda). This
accounts for the substantially faster convergence of our method.
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