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Abstract

With the booming development of the new era, the field of e-commerce has made a historic break-
through, but it is also accompanied by many revealed uncertainty problems. Stochastic General-
ized Nash Equilibrium is an important concept of non-cooperative game, which occupies an im-
portant position in the study of modern economics. In this paper, we analyze the practical prob-
lems in the field of e-commerce from the perspective of Stochastic Generalized Nash Equilibrium,
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and equate the problems in the field of e-commerce with the corresponding Stochastic General-
ized Nash Equilibrium problems. Meanwhile, the Sample Average Approximation (SAA) method is
adopted to deal with the stochastic factors, and the Nikaido-Isoda function and the improved dif-
ferential evolutionary algorithm are used for the solution. Finally, an example is given of the problem
of the number of products produced by the corresponding manufacturer of the e-commerce platform.
The results show that it is possible to use stochastic generalized Nash equilibrium and differential
evolution algorithms to solve practical problems in the field of e-commerce, which has research im-
plications for the further development of e-commerce platforms.
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Table 1. Parameters of the problem in Example 1
1. 61 EEs

SR c c’ u; u’ e
1 0.25 0.03 6.5 4.25 0.50
2 0.35 0.02 5.0 6.25 0.45
3 0.28 0.04 55 3.75 0.65
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Table 2. Numerical results for Example 1 (SAA)
2. 1 HELR(SAA)

N (X;,N’X;.N’X;N) (fLNl 1:2.Nl f3,N)

10t (21.0003, 27.9074, 16.126) (20.6008, 26.5913, 15.0931)
102 (21.9944, 28.4885, 16.685) (20.6007, 26.4001, 15.0009)
108 (20.8155, 27.7682, 15.6364) (20.0303, 25.8628, 14.562)
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Figure 1. Example 1 Convergence diagram of strategy values
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