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n P best known descent tabu serch
(BK) percent over (BK) times(BK) total time percent over (BK) times(BK) total time
Min Ave. Max found (second) Min Ave Max found (second)
100 5 8012.115 0 0 0 1000 2.76 0 0 0 10 3.30
100 10 6850.371 0 0.007 0.023 573 6.61 0 0 0 10 5.97
100 10 7071.600 0 0 0 1000 6.92 0 0 0 10 6.00
100 20 6437.958 0 0 0 1000 14.36 0 0 0 10 10.33
100 33 3447.913 0 0 0 1000 22.88 0 0 0 10 14.06
200 5 10120.714 0 0 0 1000 12.54 0 0 0 10 29.77
200 10 8902.829 0 0.025 0.058 560 31.49 0 0 0 10 56.76
200 20 8699.655 0 0 0 1000 75.31 0 0 0 10 103.79
200 40 6778.697 0 0 0 1000 167.13 0 0 0 10 176.02
200 67 4268.302 0 0.016 0.193 917 275.56 0 0 0 10 229.03
300 5 9834.830 0 0 0 1000 26.14 0 0 0 10 99.47
300 10 10279.790 0 0 0 1000 76.20 0 0 0 10 192.26
300 30 9059.974 0 0 0 1000 310.75 0 0 0 10 509.22
300 60 8301.225 0 0.005 0.039 109 682.83 0 0 0 10 865.08
300 100 6271.200 0 0.035 0.269 432 1082.02 0 0 0 10 1150.81
400 5 10404.405 0 0 0 1000 51.64 0 0 0 10 233.72
400 10 10516.011 0 0.010 0.197 949 128.61 0 0 0 10 453.92
400 40 10644.121 0 0.012 0.091 180 798.42 0 0.001 0.006 8 1583.54
400 80 8794.938 0 0.001 0.034 845 1822.82 0 0 0 10 2690.43
400 133 7531.657 0 0.027 0.159 199 3214.36 0 0.038 0.095 6 3556.92
500 5 11691.122 0 0 0 1000 82.00 0 0 0 10 452.48
500 10 12640.371 0 0 0 1000 197.87 0 0 0 10 885.12
500 50 11008.560 0 0.002 0.015 830 1730.19 0 0 0 10 3821.60
500 100 9780.748 0 0.006 0.027 488 4087.87 0 0 0 10 6427.55
500 167 8291.135 0 0.008 0.135 83 6471.37 0 0 0.002 9 8575.79
600 5 12444.871 0 0 0 1000 108.37 0 0 0 10 777.60
600 10 11973.176 0 0 0 1000 285.23 0 0 0 10 1528.36
600 60 11057.149 0 0.001 0.006 782 3093.34 0 0 0 10 7841.56
600 120 10482.444 0 0.004 0.026 558 7474.39 0 0 0 10 13183.18
600 200 9975.692 0 0.026 0.117 104 11669.39 0 0.005 0.041 4 17573.14
700 5 12909.707 0 0.065 0.223 710 143.89 0 0 0 10 1229.96
700 10 13550.981 0 0 0 1000 389.32 0 0 0 10 2414.69
700 70 12347.303 0 0.010 0.086 304 5388.19 0 0 0 10 14346.50
700 140 11206.771 0 0.002 0.063 927 12877.12 0 0 0 10 24291.64
800 5 13060.535 0 0 0 1000 202.01 0 0 0 10 1841.36
800 10 14360.506 0 0.027 0.053 494 516.82 0 0 0 10 3624.90
800 80 13810.450 0 0.003 0.035 863 8838.19 0 0 0 10 24540.69
900 5 13990.942 0 0.054 0.150 641 263.51 0 0 0 10 2562.56
900 10 13551.330 0 0 0 1000 638.07 0 0 0 10 5051.74
900 90 14359.427 0 0.002 0.009 176 12347.26 0 0 0.001 7 38185.27
average 0 0.009 0.05 743.1 2140.34 0 0.001 0.004 9.6 4778.15
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n P best known descent tabu serch
(BK) percent over (BK) times(BK) total time percent over (BK) times(BK) total time
Min Ave. Max found (second) Min Ave. Max found (second)
100 5 5821.041 0 0 0 1000 2.97 0 0 0 10 3.38
100 10 4093.296 0 0.273 1.319 358 7.02 0 0 0 10 6.01
100 10 4250.305 0 0.105 0.883 785 7.59 0 0 0 10 6.10
100 20 3034.318 0 0.390 3.074 294 14.73 0 0 0 10 10.45
100 33 1355.405 0 0.379 1.823 258 22.20 0 0.020 0.204 9 14.37
200 5 7831.242 0 0 0 1000 12.86 0 0 0 10 30.04
200 10 5634.103 0 0.092 0.242 386 32.92 0 0 0 10 57.68
200 20 4447.969 0 0.190 1.176 466 74.71 0 0 0 10 107.07
200 40 2735.869 0 0.456 1.446 108 168.54 0 0.0310 0.711 4 181.04
200 67 1257.575 0 0.333 1.990 40 261.13 0 0.059 0.587 9 239.58
300 5 7712.666 0 0.023 0.334 930 26.31 0 0 0 10 99.95
300 10 6647.564 0 0. 0 1000 76.08 0 0 0 10 194.58
300 30 4386.998 0 0.108 1.201 632 286.38 0 0 0 10 523.33
300 60 2974.343 0 0.165 1.257 84 680.40 0 0.022 0.044 5 882.97
300 100 1736.324 0 0.383 1.181 5 1076.80 0 0.092 0.441 5 1186.62
400 5 8199.870 0 0 0 1000 61.77 0 0 0 10 234.47
400 10 7030.920 0 0.065 0.863 432 144.86 0 0 0 10 457.90
400 40 4827.690 0 0.147 1.008 30 811.33 0 0.007 0.019 6 1598.92
400 80 2860.011 0 0.287 0.867 5 1679.52 0 0.013 0.065 7 2722.89
400 133 1801.309 0 0.350 1.474 3 2736.44 0.016 0.096 0.415 0 3604.96
500 5 9190.862 0 0 0 1000 79.37 0 0 0 10 454.31
500 10 8622.385 0 0.144 1.370 834 223.69 0 0 0 10 891.22
500 50 4653.901 0 0.112 0.670 157 1629.37 0 0.010 0.051 8 3836.78
500 100 2987.836 0 0.287 0.918 5 3653.68 0 0.087 0.337 4 6532.92
500 167 1853.879 0 0.490 1.304 1 5662.90 0.016 0.194 0.456 0 8675.45
600 5 9987.089 0 0.042 0.226 814 115.39 0 0 0 10 779.04
600 10 8377.945 0 0.026 1.279 610 310.92 0 0 0 10 1527.70
600 60 4559.104 0 0.188 0.711 75 3166.25 0 0 0 10 7901.86
600 120 3080.869 0 0.234 0.831 1 7223.19 0.016 0.068 0.138 0 13259.83
600 200 2023.689 0.002 0.477 1.219 0 10432.09 0 0.127 0.293 1 17713.54
700 5 10164.176 0 0.023 0.087 735 149.35 0 0 0 10 1230.94
700 10 9401.786 0 0.017 0.030 435 427.39 0 0 0 10 2419.75
700 70 4774.797 0 0.191 1.011 15 5104.81 0 0.004 0.041 9 14477.39
700 140 3082.594 0 0.297 1.227 4 11739.05 0.014 0.062 0.163 0 24320.75
800 5 10542.875 0 0.011 1.113 990 204.38 0 0 0 10 1841.47
800 10 10070.785 0 0.107 0.654 542 573.29 0 0 0 10 3632.62
800 80 5156.108 0 0.120 0.522 10 8156.04 0 0.001 0.005 8 24588.04
900 5 11226.922 0 0.147 0.641 481 246.17 0 0 0 10 2551.56
900 10 9624.791 0 0.017 0.397 958 674.12 0 0 0 10 5026.66
900 90 5262.915 0 0.161 0.715 2 13037.73 0 0.002 0.016 9 38334.37
average 0 0.171 0877 412.125 2024.84 0.001 0.029 0.100 7.85 4803.96
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Abstract

Facility location models deal mainly with the location of plants, warehouses and other
industrial facilities. One branch of location theory deals with the location of retail and
other commercial facilities which operate in a competitive environment. The facilities com-
pete for customes and market share, with a profit maximization objective. Therefore its
interesting to recognize effective key variabales in a customer choice of selected facilities.
The customary objective function to be maximized is the market share captured by the
facilities. All copetitive location models attempt to estimate the market share captured
by each competing facility in orther to optimize its location. The best location for a new
facility is at the point at which its market share is maximized. Initial models rely on some
"normative assumption” regarding consumer travel behaviour. The simplest model is
based on the ”nearest-center” (in some literature ”approximity assumption”) hy-
pothesis; i.e..consumer patronise the nearest outlet that provides the required good or
service. One of these models is the standard p-median model. A crucial assumption in
the standard p-median problem is that every customer selects the facility closest to him.
It is also implicitly assumed that all facilities are equally attractive. This may be a valid

assumption if customers are directed by a central command to the closest facility, or when



customers have complete information about distances and select the facility in a rational
manner. In reality this is seldom the case for all customers. When the facilities are not
equally attractive, the proximity assumption for allocation is not longer valid. In this case
customers base their choice of a facility on facility attractiveness which is represented by
a utility function. This utility function is composite of facility attributes and the distance
to the facility. It is asserted that the probability that a customer patronizes a store (or a
shopping mall) is proportional to the store’s floor area and inversly proportional to some
power of the distance to the store. It is usually assumed that customers not only cares
about which shop is closest but also consider other variables in making their decision to
patronize a particular establishment. Rather than being attracted to the closest facility,
customers are attracted to the facility with the highest utility. In fact the proximity as-
sumption is replaced with another: a more realistic one. The first model that allowed
customers to trade of the cost of travel with the attractiveness of alternating shopping
opportunities is in "Low of Retail Gravitation” based on Newton’s Low of Gravitation.
Recently the Low of Retail Gravity is used for p-median problem and is reffered as the
gravity p-median problem. In this thesis we want to analyse the models based on the

gravitation and the gravity p-median problems specially.
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