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Abstract: Aiming at the optimal choice of sales channel structure in the closed-loop supply chain, considering the
uncertainty of market demand and quality level of recycled products, four average gross profit models for the closed-loop supply
chain system with four sales channel structures under the government differentially weighted subsidy were constructed with the
objective of maximizing the gross profit. Firstly, Fuzzy Chance Constrained Programming (FCCP) method was used to transform
the fuzzy constraints into clear corresponding expressions equivalently. Then, Particle Swarm Optimization (PSO) algorithm and
Genetic Algorithm (GA) were used to solve numerical examples of the model comparatively. Finally, sensitivity analysis was
performed on the parameters. The results show that the maximum difference ratio of the above two algorithms is 0.018%,
indicating that both algorithms do not fall into the local optimal solution, which verifies the validity of the algorithms and the
confidence of the models. Enterprises can formulate optimal recycling, production and sales strategies according to different
confidence levels of the potential demands, choose the optimal channel structure and increase the gross profit gradually.
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Fig. 1 Closed-loop supply chain system model
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Tab. 7 Optimal decision at different confidence levels by using GA
ANTF AR AP LA cs GA
"% a"1% B q P, P, TR Su S
65 N, R, 0.5073 73. 68 69. 54 65 086. 28 4564. 82 3043.21
65 75 N, Rg 0.4236 71.36 67.56 66320.76 4885.73 3257.15
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®8 RAPSOKRMBARERATTHRMRR
Tab. 8 Optimal decision at different confidence levels by using PSO
AR EFRPHS PSO
d d cs y gapl%
o 1% o 1% q P, P, TR0 S S..
65 N, R, 0.5074 73. 69 69.53 65096. 04 4565. 50 3043.67 0.015
65 75 N, Ry 0.4237 71.35 67.57 66312. 13 4885.09 3256.73 0.013
85 N, Ry 0.3586 70. 24 66. 24 67 650. 17 5486.03 3657.35 0.012
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85 N¢R ¢ 0.4057 72.75 67. 64 72706. 80 5822.70 3881.92 0.013
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