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The Upper Semi-Convergence of the Sets of Approximation Efficient Solutions for

Bi-Level Multi-Objective Stochastic Programming

ZHOU Wanna', HUO Yongliang®
(1. College of Engineering and Technology, Xi’an FanYi University, Xi’an 7101053
2. College of Mathematics and Big Data, Chongqing University of Arts and Sciences, Chongqing 402160, China)

Abstract: [ Purposes ]Our goal is to study the relationship between the effective solution sets and the exact effective solution sets of
bi-level multi-objective stochastic programming by the approximate method, and to construct a theoretical framework of the upper
semi-convergence of the approximation efficient solution sets for bi-level multi-objective stochastic programming, which is the lower
level single objective stochastic programming and the upper level multi-objective stochastic programming. [ Methods] The multi-
objective bi-level stochastic programming is first decomposed into multiple single objective bi-level stochastic programming, and then
the upper semi-convergence of approximate the optimal solution sets of each single objective bi-level stochastic programming is used
to solve the bi-level multi-objective stochastic programming. With the help of the structural characteristics, the effective solution
sets of multi-objective bi-level stochastic programming can be expressed to the intersection of optimal solution sets for all single
objective bi-level stochastic programming, and then the convergence result of the effective solution sets for the approximation
problem of bi-level multi-objective stochastic programming is deduced. [ Findings] The upper semi-convergence of approximation
efficient solution sets of bi-level multi-objective stochastic programming is established. [ Conclusions]This conclusion provides the
theoretical basis that approximation effective solution sets can approximately replace the exact effective solution sets in bi-level multi-
objective stochastic programming.

Keywords: bi-level stochastic programming; single objective stochastic programming; multi-objective stochastic programming;

effective solution sets
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