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Stochastic Optimization Method Using Gradient Based on Control Variates

Chi-Myung Kwon - Seong-Yeon Kim

ABSTRACT

In this paper, we investigate an optimal allocation of constant service resources in stochastic system to optimize
the expected performance of interest. For this purpose, we use the control variates to estimate the gradients of expected
performance with respect to given resource parameters, and apply these estimated gradients in stochastic optimization
algorithm to find the optimal allocation of resources. The proposed gradient estimation method is advantageous in
that it uses simulation results of a single design point without increasing the number of design points in simulation
experiments and does not need to describe the logical relationship among realized performance of interest and
perturbations in input parameters. We consider the applications of this research to various models and extension of
input parameter space as the future research.

Key words : Stochastic optimization method, Stochastic gradient estimation, Control variates method, Simulation
optimization
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