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Capacity allocation strategy of a single facility with
private information in random environment
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(College of Information Science and Engineering, Northeastern University;
State Key Laboratory of Synthetical Automation for Process Industries (Northeastern University), Shenyang Liaoning 110819, China)
Abstract: We investigated the capacity allocation of a single facility with private information in random environment,
in which the earning per unit and the demand for each organization as well as the manufacturing capability of facility
are private and the product processing time for each organization is random. A negotiation-based method between the
facility and organizations is proposed to solve the capacity allocation problem with the following solving process. First,
the stochastic programming theory is applied to clarify the proposed capacity allocation problem, and then the negotiation
mechanism design is performed via Lagrangian relaxation and Taylor series expansion. Further, a method based on the
deflected sub-gradient method is derived to update negotiation parameters. The combination of the above steps constitutes
the final solution algorithm. Numerical examples demonstrate the efficiency of the proposed algorithm and also analyze the

effect of key parameters on capacity allocation results.
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Fig. 1 Problem framework
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Fig. 2 Deterministic problem framework

3.2 1 B HL# ¥ 71 (Design of the negotiation me-
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Fig. 3 Negotiation mechanism framework
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Table 1 The impact of information on the results
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H£hEE 28452 0 0 0 NA NA
1 BIJ5 19040 0.872 0 0.494 0.261 -
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Fm2 17 22502 0331 0 0.260 0.057 -
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Table 2 The impact of variance on the results
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HbMi DV PDy

23857  0.702 0.192
23840 0.712 0.163
23818  0.740 0.141
23798 0.763 0.385
23781 0.803 0.468

Faya
H¥rfE CV  PDy
0.1 22502 0.331 0.260
0.3 21276 0.245 0.303
0.5 19035 0.251 0.428

0.7 16872 0.347 0.954
0.9 14955 0.376 1.33
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fidence level on the algorithm performance)
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Table 3 The impact of confidence level on the results

g
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H¥sME CV  PDx HiM DV PDy
1 21933 0.297 0.280 23604 0.704 0.189
0.95 19922 0.316 0.274 23744 0.702 0.197
0.9 22502 0.331 0.260 23857 0.702 0.193
0.85 23045 0.330 0.240 23889 0.702 0.196
0.8 23698 0.339 0.208 23855 0.665 0.200
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