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Robust Optimization Technique based on
Prediction Interval using Chebyshev Inequality

TAGAWA K1yoHARUD'®  FuJiTA SHOHET!

Abstract: In this paper, a robust optimization problem is formulated based on the prediction interval of
the random variable, namely, the function value included in an objective or a constraint. The prediction
interval with an arbitrary confidence level can be applied to completely unknown distributions, because it is
derived from Chebyshev inequality. However, the prediction interval needs to be estimated from a number
of samples, which are obtained by evaluating the same solution repeatedly. In order to solve the robust
optimization problem efficiently, the minimum sample size necessary for estimating the prediction interval is
shown. Furthermore, a new algorithm based on Differential Evolution is proposed. Finally, the usefulness of
the proposed methodology is demonstrated through a test problem and an engineering design problem.
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