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Abstract:

It is a common practice in operations management (OM) to assume that the parameters of an
optimization problem are either deterministic and known or that they are stochastic and their
distributions are known. For example in inventory control (or revenue management), it is not
uncommon to assume that the demand (or the demand as a function of price) is known in
advance. In many situations, however, only an estimate of these may be known, but the
actual values will be unknown. One of the recent emphasis in OM has been to formulate
stochastic models for these problems. Almost all such models assume that the full probabilistic
characterization of these models will be known at the time of implementing the solution. That
is, one assumes that the distribution function of the demand (or the stochastic function for
demand as a function of price) will be known. However, in reality, only an estimate, not the
true probabilistic characterization will be known. In this talk we will demonstrate that such an
assumption (that is separating estimation and optimization) may lead to inefficient solution to
real problem.

We will discuss an approach, called operational statistics that integrates estimation and
optimization. We will apply this integrated learning and optimization approach to two
examples: (1) inventory control with unknown parameters for the demand distribution and (2)
revenue management with unknown parameters for the demand function. We will compare
and contrast this approach to (a) statistical learning, (b) reinforcement learning and (c)
subjective and objective Bayesian learning.
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