
Non-Parametric Data-Driven Policies for Stochastic Inventory Control Models

We consider the classical newsvendor problem and its multi-period extension, but under the
assumption that the explicit demand distributions are not known and the only information available is
a set of independent (possibly censored) random samples drawn from the true distributions. Under the
assumption that the demand distributions are given explicitly, these models are well-studied and
usually are relatively straightforward to solve. However, in most real-life scenarios, the true demand
distributions are not available or they are too complex to work with. We shall describe several
sampling-based policies, that is, policies that are computed based only on observed demand samples
and without any access to, or assumptions on, the true demand distributions. These policies are
computationally attractive and have strong theoretical properties:

(i) For the model with uncensored demand samples, we obtain bounds on the number of samples
required to guarantee that with high probability, the expected cost of the sampling-based policies is
arbitrarily close (i.e., with arbitrarily small relative error) compared to the expected cost of an optimal
policy that is computed based on the true demand distributions. The bounds that we develop are
general, easy to compute and surprisingly do not depend at all on the specific demand distributions.

(ii) For the model with censored demand samples, we describe an adaptive policy that is based on a
variant of the well-known Kaplan-Meier statistic. We show that the policy converges almost surely to
the true newsvendor quantile, and that computationally it outperforms previously known policies.

The talk is based on several papers in joint work with Tim Huh, Jim Orlin, Georgia Perakis, Robin
Roundy, Paat Rusmevichientong, David Shmoys and Joline Ann Villaranda Uichanco.
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