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Sani Midevan 2014: Cost Reduction in Warehouse Management for Pet’s Food Factory.
Master of Engineering (Industrial Engineering), Major Field: Industrial Engineering,
Department of Industrial Engineering. Thesis Advisor:

Associate Professor Prapaisri Sudasna-na-Ayudthya, Ph.D. 137 pages.

This research considered an inventory management problem in a pet food factory.
The material ordering of the factory is based on an inventory policy without applying inventory
management theory, i.e. considering the related costs: raw material cost, ordering cost and
inventory holding cost. This study aimed to formulate mathematical model to help the factory
inventory management that leads to the total cost minimization without shortage. The optimal
inventory policy is developed by using dynamic programming under uncertainties in demand and
price, and different transportation lead time depending on suppliers. The costs of both inventory
policies are compared. Sensitivity analysis is performed to describe cost parameters: total fixed
ordering cost per period of time, joint ordering cost per period of time, fixed holding cost per

period of time and variable holding cost per unit.

The analysis results indicate that the purchasing in every period, which has the demand,
minimizes the inventory holding cost but the raw material cost might be incurred if the raw
material price is high in that period. On the other hand, the applying the mathematical model in
inventory management, which satisfies all demand by purchasing the material in the low price
period, increases the inventory holding cost but the variable cost of raw material cost decreases.
However, the decreasing of the variable cost of raw material cost is more than increasing of the
inventory cost. Hence, the total cost reduces for 5.20 percent. Moreover, the sensitivity analysis
of the model reveals that the fix purchasing cost and the fix monthly inventory holding cost are
the highest sensitive parameters to the total cost. In conclusion, the mathematical model should be

applied in the inventory management problem in the case study factory to minimize the total cost.
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¥129: D lansy

uvas e 1) 2555
$whe i u.A. .. . 1.0, n.A. .0, n.9. a.. n.9. f.9. N.o. 5.9,

1 1 19,025.50  8,760.00 19,008.00  5,192.50 7,834.00 13,038.63 11,934.50 13,519.00 10,393.50 11,500.00 12,831.50 10,930.00
1 2 49,060.43  32,509.35 46,959.86  32,099.10 26,932.72 62,720.66 78,139.07 41,898.27 66,194.20 44,963.36 72,574.61 82,274.94
1 3 31,647.50 18,327.02 36,701.90 18,201.98 19,639.02 32,871.98 27,730.81 26,223.40 22,422.60 22,366.50 26,190.53 32,959.04
1 4 4399240 26,528.50 35,040.50 30,399.20 22,374.00 48,696.10 54,035.67 45.851.85 58,074.50 50,724.00 66,584.47  79,159.00
1 5 1130040 6,810.00  4,240.00 ’ ! 11,747.50  3,699.45 4 - . - -

1 6 557810 644800 1290438 11,105.00 9,025.50  3,690.50  12,006.05 16,122.00 30,084.00 23,858.23 30,549.50 33,613.18
1 7 - - - f - 2 . - . 14,215.81 - -

2 1 40,506.50 28,989.50 55,300.00 21,358.50 24,001.00 46,590.70 65,812.70 47,109.50 55,245.16 58,341.00 62,757.00 64,253.00
2 2 75.00 - - 725.00 = 925.00 375.00 - 1,625.00 625.00 800.00 1,850.00
3 1 412.00 238.00 412.00 195.50 206.00 412.00 338.00 366.00 432.00 380.00 476.00 586.00
3 2 61.80 35.70 61.95 29.70 30.90 61.80 50.70 54.90 64.80 57.00 71.40 88.50

3 3 290.00 137.50 283.50 116.50 162.00 183.50 176.50 200.50 151.00 178.00 206.00 221.00
3 4 143.25 99.00 205.00 73.00 112.00 176.00 169.00 183.00 151.00 169.00 206.00 221.00
3 5 1,063.30  813.00 154529  676.94 799.60 855.89 760.68 989.80  1,048.77  1,613.53  1,332.99  1,792.80
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uWad e 1 2555

Swmie i uA. n.N. .0 1.9, n.a. 1.0, n.f. a.. n.9. a.9. n.o. 5.9.
3 6 541.94 165.00 21.12 188.60 7.68 505.04 445.69 372.21 141.75 65.65 120.25 209.30
3 7 0.95 0.95 1.81 0.69 0.78 1.18 2.40 2.13 3.00 4.26 2.00 4.80
3 8 401.34 334.86 176.99 68.61 90.77 271.07 187.33 144.09 258.28 244 .97 268.36 416.18
4 1 49.20 30.10 69.00 24.80 38.70 64.35 44.80 62.75 4435 59.76 93.50 96.07
4 2 44.00 31.05 60.40 23.50 28.00 65.20 49.80 47.17 53.49 50.91 60.62 87.70
4 3 27.10 20.30 59.80 14.20 26.70 29.30 53.50 38.50 54.06 54.17 66.60 81.90
4 4 - - - f - 3.80 1.50 - , - 14.33 3.58
5 1 1,179.68 1,216.07 2,685.67 1,437.60 2,100.24 2,790.00 2,882.40 3,106.15 2,930.80 4,265.87 3,701.20 4,593.82
5 2 - - - - = 649.60 655.00 967.55 4,306.05 2,886.19 3,036.70 5,164.80
6 1 1,740.00 1,240.00 2,065.00 1,236.00 1,108.00 1,644.50 2,130.50 1,341.00 1,928.00 1,777.50 2,186.00 2,065.00
7 1 361.00 265.00 564.00 190.00 318.00 260.75 445.00 316.50 429.00 467.00 522.00 568.25
8 1 1,589.92  550.42 451.89 421.20 84.70 447.95 318.20 99.15 - - - -
9 1 491544 193045 1243.65 1,613.15 56545 235950  1,187.00  440.89 - - - -
10 1 4320.17 2,080.98  3,769.29  2,096.60  1,867.67  2,09620  2,02630 241795  1965.05  3,88045  2,457.55  2,845.57
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uWad  wia 1 2555
Swe uA. f.u. .. 0.0, n.a. 5.0, n.9. a.. n.0. a.9. N.o. 5.9.
11 1 630.08 647.42 667.03 243.39 341.08 292.50 312.60 212.40 290.90 357.40 335.50 160.60
12 1 13,370.00  6,620.00  13,100.00 7,750.00 6,450.00 12,080.00 15,460.00 11,040.00 15,330.00 14,740.00 16,330.00 14,800.00
13 1 - - 23.21 7.49 12.13 13.53 5.78 15.93 11.88 30.91 17.05 44.00
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Huad ¥ 1 2555

MU i u.A. .. .. 1.9, WA N f.9. a.. n.9. a.9. N.o. 5.9,
1 1 14.73 14.70 14.70 14.70 14.80 14.72 14.80 15.00 15.00 15.00 14.80 14.30
1 2 8.00 7.32 6.35 6.40 6.30 6.03 6.44 7.82 8.66 8.62 9.26 9.40
1 3 14.00 15.85 16.23 16.36 16.50 17.15 19.00 22.60 22.64 21.30 20.67 19.40
1 4 10.10 10.23 10.20 10.51 10.20 10.30 10.77 12.17 11.33 10.83 10.96 10.88
1 5 7.53 7.13 6.59 7.00 7.29 8.30 8.20 8.35 8.46 8.50 8.39 8.26
1 6 4.90 4.70 4.80 4.80 4.80 4.80 5.15 5.30 5.47 6.00 6.00 5.90
1 7 9.43 9.20 8.62 8.72 8.09 7.76 8.22 8.72 9.00 9.20 9.46 9.90
2 1 14.67 15.00 15.00 15.25 16.50 20.68 17.00 18.63 20.23 21.55 22.98 22.85
2 2 30.00 30.00 30.00 30.00 30.00 30.00 30.00 32.50 32.50 32.00 32.00 32.00
3 1 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00
3 2 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00
3 3 37.00 37.00 37.00 37.00 37.00 37.00 37.00 37.00 37.00 37.00 37.00 37.00
3 4 135.00 134.74 130.00 130.00 130.00 130.00 130.00 130.00 130.00 128.65 130.00 130.00
3 5 240.00  240.00  240.00  240.00  240.00  240.00  240.00  240.00  240.00  240.00  240.00  240.00
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MUY il u.A .. i 0.0, n.a. N n.9. a.n. n.9. f.9. n.o. 5.9,
3 6 240.00 240.00 240.00 240.00 240.00 240.00 240.00 240.00 240.00 214.00 217.65 240.00
3 7 230.00 230.00 230.00 230.00 230.00 230.00 230.00 230.00 230.00 230.00 230.00 230.00
3 8 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00
4 1 280.00  280.00  280.00  280.00  280.00  280.00  280.00  280.00  280.00  280.00  280.00  280.00
4 2 410.00 41000  410.00  410.00  410.00  410.00  410.00  410.00  410.00  410.00  410.00  410.00
4 3 300.00  300.00  300.00  300.00  300.00  300.00  300.00  300.00  300.00  300.00  300.00  300.00
4 4 450.00  450.00  450.00  450.00  450.00  450.00  450.00  450.00  450.00  450.00  450.00  450.00
5 1 72.00 53.00 53.00 53.00 53.00 55.00 55.00 55.00 55.00 55.00 55.00 41.00
5 2 28.50 28.50 28.50 28.50 28.50 28.50 28.50 28.50 32.00 32.00 32.00 32.00
6 1 3.30 3.30 3.30 3.30 3.50 3.50 3.50 3.40 3.40 3.40 3.40 3.40
7 1 157.00 157.00 157.00 157.00 157.00 157.00 157.00 157.00 157.00 157.00 157.00 157.00
8 1 50.00 50.00 50.00 57.00 57.00 53.27 59.00 53.27 55.85 55.98 55.71 55.08
9 1 29.00 30.38 29.00 29.00 29.00 29.00 29.00 29.00 29.00 29.00 29.00 29.00
10 1 37.50 38.50 40.00 41.00 38.00 37.33 42.00 36.50 35.75 34.00 35.00 34.00
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MUY i uA. .. . 0.0, n.a. .. n.9. a.n. n.9. f.9. n.o. 5.9,
11 1 135.00 135.00 135.00 135.00 135.00 135.00 135.00 135.00 135.00 135.00 135.00 135.00
12 1 24.40 23.69 24.70 24.20 24.50 21.90 21.80 22.90 23.00 21.70 20.90 21.00
13 1 850.00 850.00 850.00 850.00 850.00 850.00 850.00 850.00 850.00 850.00 850.00 850.00
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uHad  wie 1 2555
$whe @ 1.9, f.u. . 1.9, n.A. 0.0 n.91. a.n. n.9. f.9. N.o. 5.9.

1 1 - 15,000.00  30,000.00 - 15,000.00 - - 15,000.00  15,000.00 - 15,000.00  15,000.00
1 2 45,000.00 45,000.00 30,020.00 33,000.00 31,000.00 45,000.00 75,000.00 45,000.00 60,000.00 45,000.00 90,000.00 75,000.00
1 3 15,000.00  30,000.00 45,000.00 R 15,000.00  60,000.00 - 45,000.00 - 15,000.00  45,000.00  30,000.00
1 4 30,000.00 45,000.00 30,000.00 ‘ 31,000.00 45,000.00 45,000.00 47,000.00 60,000.00 45,000.00 75,000.00  75,000.00
1 5 - - ! $ ) 15,000.00 . . - - - -

1 6  15,000.00 15,000.00 15,000.00 - - - 30,000.00 16,000.00 45,000.00 15,000.00 45,000.00  30,000.00
1 7 - - - f ! r - - 15,000.00 - - -

2 1 50,000.00  35,000.00 40,000.00 35,000.00 15,000.00 75,000.00 60,000.00 45,000.00 60,000.00 60,000.00 60,000.00 60,000.00
2 2 - - - - - - - 2,000.00 - 2,000.00 - -

3 1 - 300.00 300.00 300.00 - 600.00 400.00 400.00 400.00 400.00 400.00 800.00
3 2 - 100.00 100.00 - > 100.00 100.00 - 100.00 - 100.00 100.00
3 3 - - 300.00 300.00 - 300.00 300.00 - 400.00 - 400.00 .

3 4 150.00 - 200.00 - 200.00 200.00 225.00 200.00 300.00 - 200.00 200.00
3 5 1,06330  813.00  1,54529  676.94 799.60 855.89 760.68 989.80  1,048.77  1,613.53 133299  1,792.80
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¥129: D lansy

uMas e 1 2555

Swmie u.A. .. . 1.9, n.a. 1.0, n.9. a.. n.9. a.9. n.o. 5.9.
3 6 541.94 165.00 21.12 188.60 7.68 505.04 445.69 372.21 141.75 65.65 120.25 209.30
3 7 0.95 0.95 1.81 0.69 0.78 1.18 2.40 2.13 3.00 4.26 2.00 4.80
3 8 401.34 334.86 176.99 68.61 90.77 271.07 187.33 144.09 258.28 244 .97 268.36 416.18
4 1 49.20 30.10 69.00 24.80 38.70 64.35 44.80 62.75 4435 59.76 93.50 96.07
4 2 44.00 31.05 60.40 23.50 28.00 65.20 49.80 47.17 53.49 50.91 60.62 87.70
4 3 27.10 20.30 59.80 14.20 26.70 29.30 53.50 38.50 54.06 54.17 66.60 81.90
4 4 - - - f ! 3.80 1.50 - : - 14.33 3.58
5 1 1,179.68 1,216.07 2,685.67 1,437.60 2,100.24 2,790.00 2,882.40 3,106.15 2,930.80 4,265.87 3,701.20 4,593.82
5 2 - - - - = 649.60 655.00 967.55 4,306.05 2,886.19 3,036.70 5,164.80
6 1 1,740.00 1,240.00 2,065.00 1,236.00 1,108.00 1,644.50 2,130.50 1,341.00 1,928.00 1,777.50 2,186.00 2,065.00
7 1 361.00 265.00 564.00 190.00 318.00 260.75 445.00 316.50 429.00 467.00 522.00 568.25
8 1 1,589.92 55042 451.89 421.20 84.70 447.95 318.20 99.15 - - - -
9 1 491544 193045 1243.65 1,613.15 56545 235950  1,187.00  440.89 - - - -

10 1 4,320.17  2,080.98 3,769.29 2,096.60 1,867.67 2,096.20 2,026.30 2,417.95 1,965.05 3,880.45 2,457.55 2,845.57
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uvad  wia 1 2555
Swe uA. f.u. .. 0.0, n.a. 5.0, n.9. a.. n.0. a.9. N.o. 5.9.
11 1 630.08 647.42 667.03 243.39 341.08 292.50 312.60 212.40 290.90 357.40 335.50 160.60
12 1 13,370.00  6,620.00  13,100.00 7,750.00 6,450.00 12,080.00 15,460.00 11,040.00 15,330.00 14,740.00 16,330.00 14,800.00
13 1 - - 23.21 7.49 12.13 13.53 5.78 15.93 11.88 30.91 17.05 44.00
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MINUING 4 U5aringauninas 1 2555

¥129: D lansy

1A wia ngA 1) 2555

g fi SUAY wA. . .. 1.9, n.A. 1.0, n.0. a.. n.9. f.9. "o, 5.0.
1 1 30,205.63 11,180.13 17,420.13 28,412.13 23,219.63 30,385.63 17,347.00 5,412.50 6,893.50 11,500.00 - 2,168.50  6,238.50
1 2 27,493.66 23,433.23 35,923.88 18,984.02 19,884.92 23,952.20 6,231.54 3,092.47 6,194.20 - 36.64 17,462.03 10,187.09
1 3 31,132.71 14,485.21 26,158.19 34,456.29 16,254.31 11,615.29 38,743.31 11,012.50 29,789.10 7,366.50 - 18,809.47 15,850.43
1 4 37,716.72 23,724.32 42,195.82 37,155.32 6,756.12 15,382.12 11,686.02 2,650.35 3,798.50 5,724.00 - 8,415.53  4,256.53
1 5 2279735 1149695 4,686.95 44695 44695 44695  3,699.45 - - - - - -
1 6 3,751.48 13,173.38 21,725.38 23,821.00 12,716.00 3,690.50 - 17,993.95 17,871.95 32,787.95 23,929.72 38,380.22 34,767.04
1 7 - - - - - - - - - 15,000.00 784.19  784.19  784.19
2 1 - 9,493.50 15,504.00 204.00 13,845.50 4,844.50 33,253.80 27,441.10 25,331.60 30,086.44 31,745.44 28,988.44 24,735.44
2 2 3,000.00 2,925.00 2,925.00 2,925.00 2,200.00 2,200.00 1,275.00  900.00 2,900.00 1,275.00 2,650.00 1,850.00 -
3 1 563.50 151.50 213.50 101.50 206.00 = 188.00 250.00 284.00 252.00 272.00 196.00 410.00
3 2 61.80 - 64.30 102.35 72.65 41.75 79.95 129.25 74.35 109.55 52.55 81.15 92.65
3 3 42750  137.50 - 1650  200.00 3800 15450 27800  77.50 32650  148.50 34250  121.50
3 4 17025  177.00  78.00  73.00 - 88.00  112.00  168.00 18500 33400 16500  159.00  138.00
3 5 2,898.13  1,834.83 1,021.83  476.54  799.60 - 1,144.11 138343 1393.63 134486 73133 39834  605.54
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IVGN Fiio ngAu 1) 2555

$mie i Gudu wA. . .. 1.9, n.A. 0. n.0. a.. n.9. f.9. W, 5.0.
3 6 1,889.03 1,347.09 1,182.09 1,160.97  972.37 964.69 459.65 13.96 141.75 - 694.35 574.10 764.80
3 7 9.95 9.00 8.05 6.24 5.55 4.77 3.59 1.19 14.06 11.06 6.80 4.80 -
3 8 613.19 211.85 176.99 - 231.39 140.62 169.55 382.22 538.13 579.85 334.88 466.52 850.34
4 1 - 0.80 2070 26.70 1.90 1320  23.85  79.05 6630 12195  87.19 4369  47.62
4 2 8.95 1495 3390 2350 - 22.00 6.80 57.00 8483 13134 10543 943l 82.11
4 3 2140 4430  24.00 14.20 - 2330 4400 4050  27.00 7294 6877 5217 4527
4 4 - - - - - - 21.20 1970 19.70 19.70 19.70 537 1.79
5 1 1,395.75  216.07 - 2,314.33  876.73  2,716.49 3,806.49 4,804.09 3,637.94 4,587.14 226127 2,440.07 2,786.25
5 2 - - - - - - 1,350.40 2,695.40 1,727.85 3,421.80 2,535.61 3,498.91 5,334.11
6 1 2,781.00 2,541.00 1,301.00 1,236.00 - 892.00 1,247.50 1,117.00 2,776.00 3,848.00 2,070.50 2,884.50 3,819.50
7 1 206.50 345.50 80.50 16.50 326.50 8.50 247.75 302.75 486.25 557.25 90.25 68.25 -
8 1 2,14034  550.42 - 553.11 51191  1,187.21 73926  421.06 32191 32191 32191 32191  321.91
9 1 7,11553  3,115.09 1,184.64 121599 1452.84 88739  917.89 44089  0.00 0.00 0.00 0.00 0.00
10 1 2,570.44  1290.27 2,249.29 - 943.40 59573  3,059.53 2,55323 165528 273023 1.889.78  952.23  1,146.66
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M51WUINN N4 (AD)

Y129 D laniy

1A ¥iio ngAu 1 2555
$miie fi Fudu u.A, . .. 1.9, n.A. .o, n.. a.. n.9. a0, W, 5.0.
11 1 3,920.90 3,290.82 3,213.40 2,546.37 2,302.98 1,961.90 1,669.40 1,356.80 1,144.40  853.50 496.10 160.60 -
12 1 11,370.00 10,000.00 3,380.00 2,280.00 6,530.00 80.00 3 8,540.00 9,500.00 6,170.00 3,430.00 11,100.00 8,300.00
13 1 81.91 81.91 81.91 58.70 51.21 139.08 125.55 119.77 103.84 91.96 61.05 44.00 -

a

Y
vaneig — Ao lulidngauandslugianainiy

Q
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WU2e: UM
GRIGANT 1 2555 y
naY

Ts99u 0. f.u. .. 130,49, n.A. .. n.9. a.9. .. f.9. N.2. 5.9.
Al 267,365.99 195,507.28 255,688.26 184,755.71 188,233.55 262,753.91 292,069.70 240,115.63 340,558.40 320,386.59 380,793.62 313,063.03 270,107.64
ﬂ"l!‘lhﬁ’uﬁ 500,000.00 500,000.00 500,000.00 500,000.00 500,000.00 500,000.00 500,000.00 500,000.00 500,000.00 500,000.00 500,000.00 500,000.00 500,000.00
ﬁ?ﬁ?ﬁ’UL%ﬂ!WSQ 313,296.00 292,752.00 317,259.00 314,580.00 - 281,196.00 281,196.00 294,036.00 295,320.00 295,320.00 267,072.00 269,640.00 268,472.25
A Insema 3,009.31  3,560.43  2,696.94 2,440.16 2,530.02 1,510.85 2,30532 2,010.00 2,951.06 20951.06 2,951.06 2951.06 2,655.61
w30uTou 6,839.49 4,788.05  545.70 . ’ 3,648.04 4 4,219.48 - 608.00  2,628.60 582.01  1,988.28
GRLHIGINPE 3,060.00  651.20 - - - 3,122.97 4,498.13 2920520 7,670.00 690.15 16,298.10 599.20  5,482.91

minuanulasans 37,985.00 37,985.00 37,985.00 37,985.00 37,985.00

andnalszih 25.00 175.00  349.00  457.00

97.00

37,985.00 37,985.00 37,985.00 37,985.00 37,985.00 21,000.00

353.00 2,893.00 2,361.00 - - -

21,000.00 35,154.17

- 559.17

A = Y 1 2’,
wnema - fe lulialg1elugrananiv

a v R
N TSQQWU@WW”I?ﬁ@I'JﬂﬁTMﬁﬂH"I (2555)
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a 4 X o
MINHNUINN U1 ﬂ%lﬂmﬂﬁ’dﬁ“ﬁ@’mt}ﬁ‘u%
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a =

]

Y

9 o
AnAMs lHnTaes (Q ;)
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¥128: D lansy

uray wie 1) 2555

Sme 1.9, N n.a 1.9, n.A. .. .9 a.9. 0.9. f.9. n.o. 5.9
11 19,026 8,760 19,008 13,026 - 13,039 35,847 - £ 11,500 12,832 10,930
1 2 49,061 32,509 46,960 32,099 26,933 448,765 - - - - - -
13 315283 - - - - : ] b ) ] ) _
1 4 70,521 3 65,440 - 346,341 - > s - - - 79,159
1 5 11,301 6,810 19,687 3 - - - y - - - -
1 6 5579 19,352 - 11,105 9,025 149,924 ] 4 - J - -
17 - - - - - 14,216 : g - - - -
2 1 570,265 - - - - - - . - - . ]
2 2 75 - - 725 - 925 5,275 - - - - -
3 1 614 414 217 195 392 340 348 399 441 136 958 -
3 2 217 - - - 60 51 57 28 257 - - -
303 694 - 123 155 180 171 201 149 177 132 324 -
3 4 144 99 377 - 167 166 174 185 - 596 - -
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MS51WUINT V1 (99)

¥129: D lansy

Hrad ¥ 1 2555
MUY i uA. .. .. 10,0, n.A. .0, n.9. a.. n.9. f.9. N.o. 5.9.

3 5 1,064 813 1,545 677 800 856 761 990 1,049 1,614 1,333 1,792
3 6 542 165 22 189 7 505 446 372 142 395 - -

3 7 1 1 3 - 1 1 2 2 3 5 2 5

3 8 402 335 177 69 90 271 187 145 258 245 268 416

4 1 80 - 132 - - 151 53 42 - 135 85 -

4 2 76 - 111 - . 139 64 37 - 108 67 -

4 3 48 - 101 - - 175 - 1 - 136 67 -

4 4 - - - = - 15 - - - - - 0

5 1 1,180 1,216 2,686 1,438 21,776 - = - - - - 4,594
5 2 - - - - - 1,305 - 16,361 - - - -

6 1 1,740 1,240 2,065 3,989 = - 2,130 1,341 1,928 1,778 2,186 2,065
7 1 626 - 564 769 - . 762 - 885 39 1,063 -

8 1 2,141 - 1,823 - - . - - - - - -

9 1 6,846 - 1,244 2,179 - 2,359 1,628 - - - - -
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¥129: D lansy

Huas ¥l 1 2555
MUY i 1.9, .. .. 1.9, n.A. N.o n.9. a.0 n.9. a.9. n.o. 5.9.
10 1 14,135 - - > = 4,123 - 2,418 1,965 6,338 - 2,846
11 1 631 647 1,251 ! - 688 421 - - 357 496 -
12 1 13,370 33,920 = - - 12,080 41,830 3 - 14,740 31,130 -
13 1 - 182 - ! - - - ! - - - -

A = o dy v a
HNYLY — Ao IliJiJﬂWiﬁ\?“]f’E)'JﬁQﬂU
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q‘ [ a v Ay Y 9 o
3NN 12 inaiagaunsadsi ldnnmslduuuiiase (1, )

¥128: D lansy

uWas  wia 1 2555

Swe @ u.A. . .. 1.9, n.A. .. f.9. a.9. n.9. f.9. We. 5.
1 1 0.50 0.50 0.50 7834.00 - 0.37 23912.87  10393.87 0.37 0.37 087 087
1 2 0.57 0.22 0.36 0.26 0.54 386044.88  307905.81 266007.54 199813.34 15484998 8227537 0.43
1 3 283635.50  265308.48 228606.58 210404.60 190765.58 157893.60 130162.79  103939.39 81516.79 59150.29 32959.76  0.72
1 4 26528.60 0.10 30399.60 0.40 323967.40 27527130 221235.63 175383.78  117309.28 66585.28 0.81 0.81
1 5 0.60 0.60 15447.60 15447.60 15447.60 3700.10 0.65 0.65 0.65 0.65 0.65 0.65
1 6 0.90 12904.90 0.52 0.52 0.02 146233.52  134227.47 11810547  88021.47 6416324  33613.74 0.56
1 7 - - - - - 14216.00  14216.00  14216.00  14216.00 0.19 0.19  0.19
2 1 529,758.50 500,769.00 445469.00 424,110.50 400,109.50 353,518.80 287,706.10 240,596.60 185,351.44 127,010.44 64,253.44 0.44
2 2 - - - : : - 4,900.00  4,900.00 327500  2,650.00  1850.00 -
3 1 - - - 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50  0.50
3 2 0.20 0.50 0.55 0.85 0.95 1.15 1.45 1.55 1.75 1.75 235 185
3 3 0.00 0.50 - 0.50 0.50 = 0.50 - - - - -

3 4 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 427.75 22175 0.75
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¥129: D lansy

unay wia 1) 2555
Smhe i . .. . 1.9, n.A. 1.0, n.9. a.. n.9. a.9. We. 5.
3 5 0.70 0.70 0.41 0.47 0.87 0.98 1.30 1.50 1.73 2.20 2.21 1.41
3 6 0.06 0.06 0.94 1.34 0.66 0.62 0.93 0.72 0.97 330.32 210.07 0.77
3 7 0.05 0.10 1.29 0.60 0.82 0.64 0.24 0.11 0.11 0.85 0.85 1.05
3 8 0.66 0.80 0.81 1.20 0.43 0.36 0.03 0.94 0.66 0.69 0.33 0.15
4 1 30.80 0.70 63.70 38.90 0.20 86.85 95.05 74.30 29.95 105.19 96.69 0.62
4 2 32.00 0.95 51.55 28.05 0.05 73.85 88.05 77.88 24.39 81.48 87.86  0.16
4 3 20.90 0.60 41.80 27.60 0.90 146.60 93.10 54.60 0.54 82.37 8277  0.87
4 4 - - - = = 11.20 9.70 9.70 9.70 9.70 4.37 0.79
5 1 0.32 0.25 0.58 0.98 19676.74 16886.74 14004.34 10898.19 7967.39 3701.52 0.32 0.50
5 2 - - - - - 655.40 0.40 15393.85 11087.80 8201.61 516491 0.11
6 1 - - - 2,753.00 1,645.00 0.50 - - - 0.50 0.50 0.50
7 1 265.00 - - 579.00 261.00 0.25 317.25 0.75 456.75 28.75 569.75 1.50
8 1 551.08 0.66 1,371.77 950.57 865.87 417.92 99.72 0.57 0.57 0.57 0.57 0.57
9 1 1,930.56 0.11 0.46 566.31 0.86 0.36 44136 0.47 0.47 0.47 047 047
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¥129: D lansy

uvas e 1 2555
Swme uA. .. . 1.9, WA .. n.9. a.n. n.9. f.9. We. 5.
10 1 9,814.83 7,733.85 3,964.56 1,867.96 0.29 2,027.09 0.79 0.84 0.79 2,458.34 0.79 1.22
11 1 0.92 0.50 584.47 341.08 - 395.50 503.90 291.50 0.60 0.20 160.70 0.10
12 1 - 27300.00 14200.00 6450.00 = = 26370.00 15330.00 - - 14800.00 0.00
13 1 - - 158.79 151.30 139.17 125.64 119.86 103.93 92.05 61.14 44.09 0.09

S
Waneig — fe lulidagaunanaslugiaaniy
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¥
A a 1

a & a Ay y ¥ o
MmNt 43 Msderedagauuaazatian ldvninmslduuusiass (Y; i)

Q

v k4
urae  wia MIaITeIng Al

MU N wA. AN A we WA Ne nA. aa neg a.a. W 5.9

1 1 1 1 1 1 0 1 1 0 0 1 1 1
1 2 1 1 1 1 1 1 0 0 0 0 0 0
1 3 1 0 0 0 0 0 0 0 0 0 0 0
1 4 1 0 1 0 1 0 0 0 0 0 0 1
1 5 1 1 1 0 0 0 0 0 0 0 0 0
1 6 1 1 0 1 1 1 0 0 0 0 0 0
1 7 0 0 0 0 0 1 0 0 0 0 0 0
2 1 1 0 0 0 0 0 0 0 0 0 0 0
2 2 1 0 0 1 0 1 1 0 0 0 0 0
3 1 1 1 1 1 1 1 1 1 1 1 1 1
3 2 1 1 1 1 1 1 1 1 1 1 1 1
3 3 1 1 1 1 1 1 1 1 1 1 1 1
3 4 1 1 1 1 1 1 1 1 1 1 0 0
3 5 1 1 1 1 1 1 1 1 1 1 1 1
3 6 1 1 1 1 1 1 1 1 1 1 0 0
3 7 1 1 1 0 1 1 1 1 1 1 1 1
3 8 1 1 1 1 1 1 1 1 1 1 1 1
4 1 1 0 1 0 0 1 1 1 0 1 1 0
4 2 1 0 1 0 0 1 1 1 0 1 1 0
4 3 1 0 1 0 0 1 0 0 0 1 1 0
4 4 0 0 0 0 0 1 0 0 0 0 1 0
5 1 1 1 1 1 1 0 0 0 0 0 0 1
5 2 0 0 0 0 0 1 0 1 0 0 0 0
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MI1INUINN U3 (AD)

v k4
urae  wia MIaIreIngaAl

MUY N WA AW LA Wwe WA de na aa neg a.a W 5.9

7 1 1 0 1 1 0 0 1 0 1 1 1 0
8 1 1 0 1 0 0 0 0 0 0 0 0 0
9 1 1 0 1 1 0 1 1 0 0 0 0 0
10 1 1 0 0 0 0 1 0 1 1 1 0 1
11 1 1 1 1 0 0 1 1 0 0 1 1 0
12 1 1 1 0 0 0 1 1 0 0 1 1 0
13 1 0 1 0 0 0 0 0 0 0 0 0 0

a

v Y v Y
Waneig) 1 uny Imsdaseingay o uny lilimsdeiedagau

Q
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~ ~ ' Y A N I 9 o
MINNHUINN Al Naﬂ]@ﬂﬂ’]ilﬂﬁﬂut!ﬂa\iﬂ'lelf‘]ﬁ]'lﬂﬂ\iﬂﬁluﬂ’]iﬁﬂm@@@i@@u"l]’lﬂﬂ’]ii"]ﬂlﬂﬂi]’lﬁ@\?

Fosaznanlasunilaq
CRIBIE
-100% -80% -60% -40% -20% 0% 20% 40% 60% 80% 100%
FOC 0 237,600.00 475,200.00 712,800.00 950,400.00 1,188,000.00 1,425,600.00 1,663,200.00 1,900,800.00 2,138,400.00 2,376,000.00
JOC 6,656.24 6,656.24 6,656.24 6,656.24 6,965.84 6,578.84 6,578.84 6,424.05 6,965.84 6,424.05 6,965.84

VOC 40,214,380.88 40,214,556.88 40,214,556.88 40,214,556.88 40,213,957.88 40,214,414.88 40,214,414.88 40,214,257.88 40,213,957.88 40,214,257.88 40,213,957.88
FHC 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14
VHC 885,695.80  885,513.29  885,513.39  885,513.29  885,512.99  885,562.57  885,562.57  885,609.78  885,512.99  885,609.78 885,512.99

TC  42,204,921.06 42,442,514.55 42,680,114.65 42,917,714.55 43,155,024.85 43,392,744.43 43,630,344.43 43,867,679.85 44,105,424.85 44,342,879.85 44,580,624.85

TotalZ 86 86 86 86 90 85 85 83 90 83 90
% -2.7374% -2.1898% -1.6423% -1.0947% -0.5478% 0.0000% 0.5476% 1.0945% 1.6424% 2.1896% 2.7375%
9 A ] Ay 9 A ] ,i’ [ a 1T o ] =) [
HNYLYR FOC @unuﬂmﬂlumiﬁwa JOC ﬂunumﬂumiﬁwamqﬂumﬂLL‘Via\i’ﬂmmﬂL%mu

Y o s £ v A g o

vVOC ﬁunut!ﬂﬁwuiuﬂ'ﬁﬁ\‘]“ﬁﬂ FHC @lunuﬂmﬁlumimmﬂm
9 o 3 o Y

VHC ﬂunuuﬂiwﬂumimmﬂm TC AUNUITIY

1 9 ] Y
% Jovazmsnldsunilasvesdunusin  Totlz SwauaslumsdigeingauainurasiieRedny
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a ~ ' Y A o { 1o ' = v 2 9 °
AN HUINN A2 Naell@\‘lﬂ’]ilﬂﬁﬂut!ﬂa\iﬂ'lclf‘]ﬁ]'lﬂﬂ\iﬂﬁluﬂ'ﬁﬁ‘\iclf@fl]’lﬂl!ﬂﬁ\ﬁ]’lﬂu'lﬂlﬂﬂ?ﬂuﬂﬁ]ﬂ5\3%’]ﬂﬂ’]51%“ﬂﬂﬂ’]ﬁ@\1

Fosazmanlasuuilas

CRIBIE
-100% -80% -60% -40% -20% 0% 20% 40% 60% 80% 100%

FOC 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00
JocC 0 1,733.76 3,312.72 4,736.88 5,572.80 6,578.84 8,173.44 9,427.32 10,154.88 11,284.92 11,919.60
VOC 40,216,125.88 40,215,315.88 40,214,617.88 40,214,487.88 40,214,941.06 40,214,414.88 40,214,171.88 40,214,256.88 40,213,693.88 40,213,933.88 40,214,141.18
FHC 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14
VHC  884,608.16  884,625.64  884,686.18  884,741.28  885,132.08  885,562.57  885,591.41 885,551.80  886,057.26  886,277.69  886,373.68

TC  43,386,922.18 43,387,863.42 43,388,804.92 43,390,154.18 43,391,834.08 43,392,744.43 43,394,124.87 43,395,424.15 43,396,094.16 43,397,684.63 43,398,622.60

TotalZ 156 112 107 102 90 85 88 87 82 81 77
% -0.0134% -0.0112% -0.0091% -0.0060% -0.0021% 0.0000% 0.0032% 0.0062% 0.0077% 0.0114% 0.0135%
9 A ] Ay 9 A ] ,i’ [ a 1T o ] =) [
HNYLYR FOC @unuﬂmﬂlumiﬁwa JOC ﬂunumﬂumiﬁwamqﬂumﬂLL‘Via\i’ﬂmmﬂL%mu
Y o s £ v A g o
vVOC ﬁunut!ﬂﬁwuiuﬂ'ﬁﬁ\‘]“ﬁﬂ FHC @lunuﬂmﬁlumimmﬂm
9 o 3 o Y
VHC ﬂunuuﬂiwﬂumimmﬂm TC AUNUITIY

1 9 ] Y
% Jovazmsnldsunilasvesdunusin  Totlz SwauaslumsdigeingauainurasiieRedny
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~ ~ 1 91 A 3w 1A 9 3
ATTNNUINN A3 NEWJENﬂ'li!,‘]Jﬁﬂut!ﬂﬁﬂﬂfl“]ﬁ]'lﬂﬂ\ﬁ/ﬂuﬂ1§Lﬂ°]J5ﬂ‘H1ﬂﬂlﬂﬂuﬂ1ﬂﬂ151‘]ﬂlﬂﬂﬂ1ﬁﬂﬂ

FosazmInlasuuilas

CRIBIE
-100% -80% -60% -40% -20% 0% 20% 40% 60% 80% 100%

FOC 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00
JoC 6,811.04 6,656.24 6,424.05 7,043.23 6,656.24 6,578.84 6,578.84 6,424.05 6,965.84 6,424.05 6,424.05
VOC 40,214,367.78 40,214,380.88 40,214,257.88 40,214,250.78 40,214,556.88 40,214,414.88 40,214,414.88 40,214,257.88 40,213,957.88 40,214,257.88 40,214,257.88
FHC 0 219,637.63  439,275.26  658,912.88  878,550.51 1,098,188.14 1,317,825.77 1,537,463.40 1,757,101.03 1,976,738.65 2,196,376.28
VHC  885,483.17  885,695.80  885,609.78  885,753.97  885,513.39  885,562.57  885,562.57  885,609.78  885,512.99  885,609.78  885,609.78

TC  42,294,661.99 42,514,370.55 42,733,566.96 42,953,960.86 43,173,277.02 43,392,744.43 43,612,382.06 43,831,755.10 44,051,537.73 44,271,030.36 44,490,667.99

TotalZ 88 86 83 91 86 85 85 83 90 83 83
% -2.5306% -2.0242% -1.5191% -1.0112% -0.5058% 0.0000% 0.5062% 1.0117% 1.5182% 2.0240% 2.5302%
9 A ] Ay 9 A ] ,i’ [ a 1T o ] =) [
HNYLYR FOC @unuﬂmﬂlumiﬁwa JOC ﬂunumﬂumiﬁwamqﬂumﬂLL‘Via\i’ﬂmmﬂL%mu
Y o s £ v A g o
vVOC ﬁunut!ﬂﬁwuiuﬂ'ﬁﬁ\‘]“ﬁﬂ FHC @lunuﬂmﬁlumimmﬂm
9 o 3 o Y
VHC ﬂunuuﬂiwﬂumimmﬂm TC AUNUITIY

1 9 ] Y
% Jovazmsnldsunilasvesdunusin  Totlz SwauaslumsdigeingauainurasiieRedny
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a ~ 1 91 o 3w 1 [ 9 °
AT NNUINN A4 NaGIJENﬂ’]ilﬂﬁﬂut!ﬂﬁﬂﬂ’li%ﬂ’lﬂllﬂﬁWu‘luﬂ’lﬂﬂﬂiﬂﬂ'WI'E]WH'JEJi]'lﬂﬂ'ﬁGl"lﬁﬂJ‘Ufl]'laﬁN

Fosazmanlasunilas

auls
-100% -80% -60% -40% -20% 0% 20% 40% 60% 80% 100%

FOC 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00
JoC 2,476.74 5,108.28 5,417.87 6,501.45 6,424.05 6,578.84 6,888.44 7,430.22 7,894.61 8,281.60 8,436.40

VOC 40,082,260.93 40,085,526.25 40,144,841.53 40,153,937.88 40,158,134.90 40,214,414.88 40,252,363.18 40,327,983.14 40,328,528.04 40,492,793.66 40,530,177.96
FHC 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14
VHC 0 240,970.21  387,615.02  569,748.07  755,156.85 885,562.57 1,017,296.72 1,107,398.92 1,265,107.50 1,244,996.48 1,343,471.37

TC  42,370,925.81 42,617,792.88 42,824,062.57 43,016,375.53 43,205,903.94 43,392,744.43 43,562,736.48 43,729,000.43 43,887,718.29 44,032,259.88 44,168,273.87

TotalZ 32 66 70 84 83 85 89 96 102 107 109
% -2.3548% -1.7859% -1.3105% -0.8674% -0.4306% 0.0000% 0.3918% 0.7749% 1.1407% 1.4738% 1.7872%
9 A ] Ay 9 A ] ,i’ [ a 1T o ] =) [
HNYLYR FOC @unuﬂmﬂlumiﬁwa JOC ﬂunumﬂumiﬁwamqﬂumﬂLL‘Via\i’ﬂmmﬂL%mu
Y o s £ v A g o
vVOC ﬁunut!ﬂﬁwuiuﬂ'ﬁﬁ\‘]“ﬁﬂ FHC @lunuﬂmﬁlumimmﬂm
9 o 3 o Y
VHC ﬂunuuﬂiwﬂumimmﬂm TC AUNUITIY

1 9 ] Y
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Fosazmanlasuuilas

CRIBIE
-100% -80% -60% -40% -20% 0% 20% 40% 60% 80% 100%

FOC 1,188,000.00  1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00 1,188,000.00
JoC 12,074.11 8,668.59 6,811.04 6,733.64 6,578.84 6,578.84 6,191.85 6,733.64 6,656.24 6,424.05 7,662.42

VOC 7.00009E+14  41,591,880.1640,304,010.3540,214,770.7840,215,026.8840,214,414.8840,215,051.7540,214,353.7840,214,237.8840,214,371.8140,215,099.45
FHC 1,098,188.14  1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14 1,098,188.14
VHC -275,435.88 511,934.73  823,289.52  885,450.08  885,409.69 885,562.57 885,728.58  885,505.98  885,565.53  885,752.78  884,202.65

TC 7.00009E+14  44,398,671.6243,420,299.0543,393,142.6443,393,203.5543,392,744.4343,393,160.3343,392,781.5443,392,647.8043,392,736.7843,393,152.66

TotalZ 156 112 88 87 85 85 80 87 86 83 99
% ma'lu'ld 2.3182% 0.0635% 0.0009% 0.0011% 0.0000% 0.0010% 0.0001% -0.0002% 0.0000% 0.0009%
9 A ] Ay 9 A ] ,i’ [ a 1T o ] =) [
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Tsunsuuuuiians

//Set index
{int} Source = ...;
{int} Product=...;
{int} Period = .. ;
{int} Set2 12=..,;

{int} Setl 12=..;

//Parameters

//Input

float D[Source][Product][Period] = ...;
float V = 3600000;

float FOM = ...;

float JOT = ...;

float P[Source][Product][Period] = ...;
float FHM = ...;

float VHU = ...;

float T = 12;

float M = 10000000;

//Decision variables
dvar int+ Q[Source][Product][Period];
dvar float+ I[Source][Product][Period];
dvar boolean Y[Source][Product][Period];

dvar boolean Z[Source][Period];
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//Output
dvar float TotalFOC;
dvar float TotalJOC;
dvar float TotalVOC;
dvar float TotalFHC;
dvar float Total VHC;
dvar float TotalZ;
dvar float TotalD;
dvar float TotalQ);
dvar float Totall;
dvar float TotalQT[Source][Product];

dvar float TC;

minimize TC;

//Constraints
subject to{ TotalFOC == T*FOM,;
TotalJOC == sum(i in Source, t in Period)Z[i][t]*JOT;
Total VOC == sum(i in Source, j in Product, t in Period)P[i][j1[t]*Q[il[j1[t];
TotalFHC == T*FHM;
Total VHC == sum(i in Source, j in Product, t in Period) VHU*I[i][jI[t];
TotalZ == sum(i in Source, t in Period)Z[i][t];
TotalD == sum(i in Source, j in Product, t in Period)D[1i][j][t];
TotalQ == sum(i in Source, j in Product, t in Period)QI[i][j1[t];

TotalQT[i][j] == sum(t in Period)QI[i][j1[t];

TC == T*FOM + sum(i in Source, t in Period)Z[i][t]*JOT
+ sum(i in Source, j in Product, t in Period)P[i][j1[t]*QIil[j1[t]
+ T*FHM + sum(i in Source, j in Product, t in Period) VHU*I[1][j1[t];

forall(i in Source, j in Product)
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//1 Inventory
//At period t =1
//Source 1-12
forall(i in Setl 12, j in Product)
QU] - TG == DLIGI;

115

//Source 13: Ending inventory of source 13 is not affected by Q[t=1] because leadtime >= 1

month

//EI for Leadtime is equal or greater than 1 (Product 12 but i = 13)
forall(j in Product)
0 - I[13](jI[1] == DI131[j11];

forall(i in Setl 12, j in Product, t in Set2 12)

I[i][j1[t-11 + QLil[j1le] - 1[iI[j1lt] == DLil[jlltl;

//EI for Leadtime is equal or greater than 1 (Product 12 buti=13)
forall(j in Product, t in Set2 12)
I13][j10t-11 + QI131[I[e-11 - I[13][jI[t] == D13][j]Lt];

//2 Multi-commodities from the same supplier
forall(i in Source, t in Period)

sum(j in Product)Y[i][jl[t] <= Z[i][t]*M;

//3 Purchasing will be allowed since ordering is accepted
forall(i in Source, j in Product, t in Period)

QU <= YLIGI*M;

forall(i in Source, j in Product, t in Period)

Y[il[jllt] <= QLil{jlltl;



//4 Warehouse capacity
forall(t in Period)

sum(i in Source, j in Product)I[i][j][t] + sum(i in Source, j in Product)D[i][j]1[t] <= V;

}

116



TdsunsudoyanldswnuTdsunsuuuusians

//Input

SheetConnection sheet("Data.xIsx");
FOM from SheetRead(sheet,"FOM!DS8");
JOT from SheetRead(sheet,"JOT!D8");
FHM from SheetRead(sheet,"FHM!D11");

VHU from SheetRead(sheet,"VHU!D9");

//Result

TotalFOC to SheetWrite(sheet,"Result!B2");
TotalJOC to SheetWrite(sheet,"Result!B3");
TotalVOC to SheetWrite(sheet,"Result!B4");
TotalFHC to SheetWrite(sheet,"Result!B5");
TotalVHC to SheetWrite(sheet,"Result!B6");
TC to SheetWrite(sheet,"Result!B7");
TotalZ to SheetWrite(sheet,"Result!B8");
TotalD to SheetWrite(sheet,"Result!B9");
TotalQ to SheetWrite(sheet,"Result!B10");

Totall to SheetWrite(sheet,"Result!B11");

Source = {1,2,3,4,5,6,7,8,9,10,11,12,13};
Product = {1,2,3,4,5,6,7,8};

Period = {1,2,3,4,5,6,7,8,9,10,11,12};
Set2 12 =1{2,3,4,5,6,7,8,9,10,11,12};

Setl 12 =1{1,2,3,4,5,6,7,8,9,10,11,12};
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[19025.50, 8760.00, 19008.00, 5192.50, 7834.00, 13038.63, 11934.50, 13519.00,
10393.50, 11500.00, 12831.50, 10930.00]

[49060.43, 32509.35, 46959.86, 32099.10, 26932.72, 62720.66, 78139.07, 41898.27,
66194.20, 44963.36, 72574.61, 82274.94]

[31647.50, 18327.02, 36701.90, 18201.98, 19639.02, 32871.98, 27730.81, 26223.40,
22422.60, 22366.50, 26190.53, 32959.04]

[43992.40, 26528.50, 35040.50, 30399.20, 22374.00, 48696.10, 54035.67, 45851.85,
58074.50, 50724.00, 66584.47, 79159.00]

[11300.40, 6810.00, 4240.00, 0.00, 0.00, 11747.50, 3699.45, 0.00, 0.00, 0.00, 0.00, 0.00]
[5578.10, 6448.00, 12904.38, 11105.00, 9025.50, 3690.50, 12006.05, 16122.00,
30084.00, 23858.23, 30549.50, 33613.18]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 14215.81, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00] ]

[40506.50, 28989.50, 55300.00, 21358.50, 24001.00, 46590.70, 65812.70, 47109.50,
55245.16, 58341.00, 62757.00, 64253.00]

[75.00, 0.00, 0.00, 725.00, 0.00, 925.00, 375.00, 0.00, 1625.00, 625.00, 800.00, 1850.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00] ]

[412.00, 238.00, 412.00, 195.50, 206.00, 412.00, 338.00, 366.00, 432.00, 380.00, 476.00,
586.00]

[61.80, 35.70, 61.95, 29.70, 30.90, 61.80, 50.70, 54.90, 64.80, 57.00, 71.40, 88.50]
[290.00, 137.50, 283.50, 116.50, 162.00, 183.50, 176.50, 200.50, 151.00, 178.00, 206.00,
221.00]
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[143.25, 99.00, 205.00, 73.00, 112.00, 176.00, 169.00, 183.00, 151.00, 169.00, 206.00,
221.00]

[1063.30, 813.00, 1545.29, 676.94, 799.60, 855.89, 760.68, 989.80, 1048.77, 1613.53,
1332.99, 1792.80]

[541.94, 165.00, 21.12, 188.60, 7.68, 505.04, 445.69, 372.21, 141.75, 65.65, 120.25,
209.30]

[0.95, 0.95, 1.81, 0.69, 0.78, 1.18, 2.40, 2.13, 3.00, 4.26, 2.00, 4.80]

[401.34, 334.86, 176.99, 68.61, 90.77, 271.07, 187.33, 144.09, 258.28, 244.97, 268.36,
416.18] ]

[49.20, 30.10, 69.00, 24.80, 38.70, 64.35, 44.80, 62.75, 44.35, 59.76, 93.50, 96.07]
[44.00, 31.05, 60.40, 23.50, 28.00, 65.20, 49.80, 47.17, 53.49, 50.91, 60.62, 87.70]
[27.10, 20.30, 59.80, 14.20, 26.70, 29.30, 53.50, 38.50, 54.06, 54.17, 66.60, 81.90]
[0.00, 0.00, 0.00, 0.00, 0.00, 3.80, 1.50, 0.00, 0.00, 0.00, 14.33, 3.58]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00] ]

[1179.68, 1216.07, 2685.67, 1437.60, 2100.24, 2790.00, 2882.40, 3106.15, 2930.80,
4265.87,3701.20, 4593.82]

[0.00, 0.00, 0.00, 0.00, 0.00, 649.60, 655.00, 967.55, 4306.05, 2886.19, 3036.70,
5164.80]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00] ]
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[1740.00, 1240.00, 2065.00, 1236.00, 1108.00, 1644.50, 2130.50, 1341.00, 1928.00,

1777.50, 2186.00, 2065.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[361, 265.00, 564.00, 190.00, 318.00, 260.75, 445.00, 316.50, 429.00, 467.00, 522.00,

568.25]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[1589.92,550.42, 451.89, 421.20, 84.70, 447.95, 318.20, 99.15, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
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[ [4915.44,1930.45, 1243.65, 1613.15, 565.45, 2359.50, 1187.00, 440.89, 0.00, 0.00, 0.00,

0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00] ]

[ [4320.17, 2080.98, 3769.29, 2096.60, 1867.67, 2096.20, 2026.30, 2417.95, 1965.05,

3880.45, 2457.55, 2845.57]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00] ]

[ [630.08, 647.42, 667.03,243.39, 341.08, 292.50, 312.60, 212.40, 290.90, 357.40, 335.50,

160.60]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00] ]
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[13370.00, 6620.00, 13100.00, 7750.00, 6450.00, 12080.00, 15460.00, 11040.00,
15330.00, 14740.00, 16330.00, 14800.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00] ]

[0.00, 0.00, 23.21, 7.49, 12.13, 13.53, 5.78, 15.93, 11.88, 30.91, 17.05, 44.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]
[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00]

[0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00] ]

[14.73, 14.70, 14.70, 14.70, 14.80, 14.72, 14.80, 15.00, 15.00, 15.00, 14.80, 14.30]

[8.00, 7.32, 6.35, 6.40, 6.30, 6.03, 6.44, 7.82, 8.66, 8.62, 9.26, 9.40]

[14.00, 15.85, 16.23, 16.36, 16.50, 17.15, 19.00, 22.60, 22.64, 21.30, 20.67, 19.40]
[10.10, 10.23, 10.20, 10.51, 10.20, 10.30, 10.77, 12.17, 11.33, 10.83, 10.96, 10.88]
[7.53,7.13, 6.59, 7.00, 7.29, 8.30, 8.20, 8.35, 8.46, 8.50, 8.39, 8.26]

[4.90, 4.70, 4.80, 4.80, 4.80, 4.80, 5.15, 5.30, 5.47, 6.00, 6.00, 5.90]

[9.43,9.20, 8.62, 8.72, 8.09, 7.76, 8.22, 8.72, 9.00, 9.20, 9.46, 9.90]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000] ]



[
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[14.67, 15, 15, 15.25, 16.50, 20.68, 17.00, 18.63, 20.23, 21.55, 22.98, 22.85]

[30.00, 30.00, 30.00, 30.00, 30.00, 30.00, 30.00, 32.50, 32.50, 32.00, 32.00, 32.00]
[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,

10000000, 10000000, 10000000, 10000000, 10000000] ]

[50.00, 50.00, 50.00, 50.00, 50.00, 50.00, 50.00, 50.00, 50.00, 50.00, 50.00, 50.00]
[60.00, 60.00, 60.00, 60.00, 60.00, 60.00, 60.00, 60.00, 60.00, 60.00, 60.00, 60.00]
[37.00, 37.00, 37.00, 37.00, 37.00, 37.00, 37.00, 37.00, 37.00, 37.00, 37.00, 37.00]
[135.00, 134.74, 130.00, 130.00, 130.00, 130.00, 130.00, 130.00, 130.00, 128.65, 130.00,
130.00]

[240.00, 240.00, 240.00, 240.00, 240.00, 240.00, 240.00, 240.00, 240.00, 240.00, 240.00,
240.00]

[240.00, 240.00, 240.00, 240.00, 240.00, 240.00, 240.00, 240.00, 240.00, 214.00, 217.65,
240.00]

[230.00, 230.00, 230.00, 230.00, 230.00, 230.00, 230.00, 230.00, 230.00, 230.00, 230.00,
230.00]

[45.00, 45.00, 45.00, 45.00, 45.00, 45.00, 45.00, 45.00, 45.00, 45.00, 45.00, 45.00] ]



[
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[280.00, 280.00, 280.00, 280.00, 280.00, 280.00, 280.00, 280.00, 280.00, 280.00, 280.00,
280.00]

[410.00, 410.00, 410.00, 410.00, 410.00, 410.00, 410.00, 410.00, 410.00, 410.00, 410.00,
410.00]

[300.00, 300.00, 300.00, 300.00, 300.00, 300.00, 300.00, 300.00, 300.00, 300.00, 300.00,
300.00]

[450.00, 450.00, 450.00, 450.00, 450.00, 450.00, 450.00, 450.00, 450.00, 450.00, 450.00,
450.00]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000] ]

[72, 53, 53, 53, 53.00, 55.00, 55.00, 55.00, 55.00, 55.00, 55.00, 41.00]

[28.50, 28.50, 28.50, 28.50, 28.50, 28.50, 28.50, 28.5, 32.00, 32.00, 32.00, 32.00]
[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,

10000000, 10000000, 10000000, 10000000, 10000000]



[10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[3.30, 3.30, 3.30, 3.30, 3.50, 3.50, 3.50, 3.40, 3.40, 3.40, 3.40, 3.40]
[10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
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10000000,

]

10000000,

10000000,

10000000,

10000000,

10000000,

10000000,

10000000,
]

[157.00, 157.00, 157.00, 157.00, 157.00, 157.00, 157.00, 157.00, 157.00, 157.00, 157.00,

157.00]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

10000000,

10000000,

10000000,

10000000,
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[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000] ]

[50.00, 50.00, 50.00, 57.00, 57.00, 53.27, 59, 53.27, 55.85, 55.98, 55.71, 55.08]
[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,

10000000, 10000000, 10000000, 10000000, 10000000] ]

[29.00, 30.38, 29.00, 29.00, 29.00, 29.00, 29.00, 29.00, 29.00, 29.00, 29.00, 29.00]
[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,

10000000, 10000000, 10000000, 10000000, 10000000]
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[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,

10000000, 10000000, 10000000, 10000000, 10000000] ]

[37.50, 38.50, 40.00, 41.00, 38.00, 37.33, 42.00, 36.50, 35.75, 34.00, 35.00, 34.00]
[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,

10000000, 10000000, 10000000, 10000000, 10000000] ]

[135.00, 135.00, 135.00, 135.00, 135.00, 135.00, 135.00, 135.00, 135.00, 135.00, 135.00,
135.00]
[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,

10000000, 10000000, 10000000, 10000000, 10000000]



[10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
[10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
[10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
[10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
[10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
[10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

10000000,

10000000,

10000000,

10000000,

10000000,

10000000,
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10000000,

10000000,

10000000,

10000000,

10000000,

10000000,
]

[24.40, 23.69, 24.70, 24.20, 24.50, 21.90, 21.80, 22.90, 23.00, 21.70, 20.90, 21.00]

[10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
[10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
[10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
[10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
[10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
[10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]
[10000000, 10000000, 10000000, 10000000, 10000000,

10000000, 10000000, 10000000, 10000000, 10000000]

10000000,

10000000,

10000000,

10000000,

10000000,

10000000,

10000000,

10000000,

10000000,

10000000,

10000000,

10000000,

10000000,

10000000,
]
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[850.00, 850.00, 850.00, 850.00, 850.00, 850.00, 850.00, 850.00, 850.00, 850.00, 850.00,
850.00]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000]

[10000000, 10000000, 10000000, 10000000, 10000000, 10000000, 10000000,
10000000, 10000000, 10000000, 10000000, 10000000] ]

I;
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Yauuziilumslylilsunsy IBMILOG CPLEX
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;=) OPL Projects ©2 - % Debug g & ~ =0
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4 B MODEL_SANI (default)
[ MODEL_SANLmod : CPLEX
[ DATA_SANLdat
MODEL_SAMLmod : CPLEX
[5] DATA_SANLdat
I_EI'_’l Data.xlsx
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o { ' 4 [ a : @ o J
1.1.4 imsulasusgilasfvesingau (D) Tasnlasuduay dungoinumas

MUN i ¥iaN 7 Tus19a1 ¢ auaad lumweuIni 4

[C] *DATA_SAMILdat &2
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=/
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S
e
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L
S
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S
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o
I
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[NE S
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=
*f
*f
=
*f

*f
=
*f
=5
*f
*f
=
*f

fit=1

[12025
[42080
(31647
[43992.40,
[11300.40,
[5578.10,
[o.00,
[0o.00,

.50,
.43,
.50,

Sie=1

[40506.50,
[75.00,
[o.00,
[0.00,
[0.00,
[0.00,
[o.00,
[o.00,

=2

8760.00,
32509.35,
18327.02,
2g6528.50,
&210.00,
&448.00,
o0.00,
o0.00,

t=2
28989.
o.o00,
.00,
.00,
.00,
.00,
.00,
.00,

50,

oo oooo

=3

1%008.00,
26959.86,
36701.90,
35040.50,
4240.00,
12904.38,
o0.00,
o0.00,

=3
55300.
o.0a0,
.00,
.00,
.00,
.00,
.00,
.00,

oo,

oo oooo

=4

5192.50,
s2099.10,
1g201.98,
z0399.20,
o.00,
11105.
o.00,
o.00,

oo,

t=4
Z1358.50,
725.00,
o.o0,
.00,
.00,
.00,
.00,
.00,

0o ooo

MWHUINT 94 dIUV03 DATA Hudastoyaglasdvesingay (D)

=5
7834.00,
26932.72,

1639.02,
22374.00,
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o.00,
o.00,

©=5
Z4001.
o.00,
o.00,
0.00,
o.00,
0.00,
o
o

oo,

.00,
.00,

=&

13038.63,
&2720.66,
z2871.98,
48696.10,
11747.50,
3690.50,
o.00,
o.00,

=6
46590.70,
azs5.00,
o.00,
.00,
.00,
.00,
.00,
.00,

O oo oo

1.1.5 imsulasuanaingauaeriuie (P) Tasnlasudaay daungainuvas

e i vHan ; Turranar rasaaslumupuani 5

[~] *DATA_SAMLdat &3
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I
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Il

Il
o
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MWAUINN 95 dIUVDI DATA Nudastoyas1n1ingauaenie (P)

[

=/
xf
*/
=/
U
L
*/
=/

*f
=/
*f
*f
=/
=/
*f
*f

Fie=1
[14.73,
[g8.00,
[14.00,
[10.10,
[7.53,
[4.20,
[9.43,
[10000000,

Jit=1
[14.867,
[30.00,
[10000000,
[10000000,
[10000000,
[10000000,
[10000000,
[10000000,

T=2
14.70,
T.32,
15.85,
i10.23,
T.13,
4.70,
9.20,
10000000,

t=2
1s.00,

30.00,

10000000,
10000000,
10000000,
10000000,
10000000,
10000000,

==
14.70,
&.35,
16.23,
10.20,
&.59,
4.80,
s.82,
10000000,

t=3
1s.00,

30.00,

10000000,
10000000,
10000000,
10000000,
10000000,
10000000,

t=4
14.70,
&.40,
16.38,
10.51,
7.00,
4.80,
8.72,
10000000,

t=a
15.25,

30.00,

10000000,
10000000,
10000000,
10000000,
10000000,
10000000,

=5
14.80,
&.30,
16.50,
10.20,
7.29,
4.80,
s.08,
10000000,

t=5
1&.50,

30.00,

10000000,
10000000,
10000000,
10000000,
10000000,
10000000,

t=6
14.72,
&.03,
17.15,
10.30,
g.30,
4.80,
7.78,
10000000,

t=6
20.88,

30.00,

10000000,
10000000,
10000000,
10000000,
10000000,
10000000,
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