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Abstract:

We study an infinite-horizon problem of inventory control when the demand depends on an unknown parameter. We begin with a prior distribution of the
parameter and update this belief by observing demands over time. We develop a general dynamic programming theory involving infinite-dimensional
functional equations, and show that the optimal policy is a base stock policy with the base stock dependent on the current belief. We develop a
computational algorithm, prove that it converges, and apply it to two special cases. In one case, we use the symbolic toolbox in Matlab to obtain the base
stock explicitly. In the other case of conjugate probabilities, we show that the infinite-dimensional problem reduces to a finite-dimensional one expressed in
term of the vector of sufficient statistics. Moreover, our methodology can be extended to inventory problems including those with lost sales and with a fixed
ordering cost.
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