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Modelling of Competitive Facility Location Considering
the Reduction of System Losses

LI Jia, XU Fuyuan, YE Jia
(Business School , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: From the point of view of the system of supply and demand network, a competitive
facility location model was built aiming at the objective of minimum loss of the system by
introducing a utility function. The model improves the limitations of the existing models, which aim
at maximizing the utility of the new facilities. Compared with traditional methods, this optimization
target reduces the vicious competition between individuals, and reflects the concept of win-win
cooperation better. The problem of competitive facility location is an NP difficult problem.
Therefore an effective scatter search heuristic algorithm was devised according to the model
characteristics,and the detailed implementation steps were given. By calculating and programming
on a set of examples with the Lingo software and the scatter search algorithm programming,it can
be concluded that the algorithm has a fast running speed and good convergence.
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Tab.1 Node coordinates
RED=S P, P, P3 Py Ps Ps P; Ps Py P Pu Pi Pz Pu Pis P Piz Pis P Py

FEAkbR 49 18 6 36 11 25 31 25 47 0 15 8 5 10 19 23 41 8 30 30
PR 28 15 21 16 10 9 5 10 36 15 15 33 14 12 37 30 39 15 9 31

*x2
Tab. 2

Fi&HES| HE
Facilities gravity

T Py P; P3 Py Ps Ps P Py Py Pyw Pu P P13 Py Pis P Pz P
Cibati:t 589 310 359 328 333 381 376 589 454 600 401 457 338 323 511 376 299 324
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Tab.3 Consumer demand distribution

RED=S P, P, P3 Py Ps Ps P; Ps Py P Pu Pi Pz Pu Pis P Piz Pis P Py
TR A 17 21 26 21 13 16 26 9 23 13 12 21 14 28 29 24 13 18 24 23
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Tab.4 Facilities operating costs

B P P P3 P, Ps Ps P Ps Py Pow Pu P Pz Pu Pis P Pz P
" 121 63 65 59 64 68 72 102 87 109 72 86 62 59 92 70 57 61
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Tab.5 Lingo results
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Tab.6 Scatter search algorithm results
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