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Fig. 1 Procurement risk management model
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1
Table 1 Optimal strategy
‘R
i P, P, P
i K = K =200 | K=500 [K=1000| K—o

10 0 0 1 870.78 860. 67 848.29 843.2 843.1

9 4.5 4.32 0 0 0 0 0

8 5 4.79 0 0 0 0 0

6 6 5.72 2 129. 22 112.73 98. 89 95.67 95. 66
3 12 10. 88 3 202. 35 170. 07 151.29 149. 94 149. 99
2 19.5 15. 84 0 0 0 0 0

1 20 16. 1 4 322.86 231.63 138.52 111.88 111.78
0 45 20. 06 0 0 0 0 0

1525.21 1375.1 | 1236.99 | 1200.69 | 1200.53
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k
R,
K
R
2 3
k
5
6)
( 7).
4
R = YR .
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2
Table 2 Optimal reservation amount of active contracts
S ~ N(20 100) S ~ N(20 225)
D K K
0 200 500 1 000 + 0 200 500 1 000 +
1 RT 956.93 948. 67 947.7 947.7 947.7 956.93 931.8 927.3 927.3 927.3
2 |R, 43.07 32.37 31.89 31.89 31.89 43.07 33.16 33.62 33.62 33.62
N( 1000 -
1(0 000) 3 (R, 67.45 50. 01 49.99 49.99 49.99 67.45 58.9 60. 82 60. 82 60. 82
4 |R, | 107.62 41.26 37.26 37.26 37.26 107. 62 71.36 71.39 71.39 71.39
R |1175.07 [1072.31 |1 066.84 |1 066.84 |1 066.84 |1175.07 |1095.22 [1093.13 |1 093.13 |1 093.13
1 RT 913. 85 903. 85 896. 07 895.4 895.4 913. 85 885.58 858. 16 854.6 854. 6
2 |R, | 86.15 71.02 63.99 63.77 63.77 86. 15 70.93 66. 45 67.24 67.24
N( 1000 -
( 3 Ry 134.9 106. 96 99. 82 100 100 134.9 116. 53 119. 96 121. 64 121. 64
40 000)
4 RZ 215.24 128.93 76.26 74.52 74.52 215.24 158. 62 142. 47 142.78 142.78
R [1350.14|1210.76 |1 136. 14 |1 133.69 |1 133.69 |1 350. 14 | 1 231.66 |1 187.04 |1 186.26 | 1 186.26
1 RT 870. 78 860. 67 848.29 843.2 843.1 870. 78 842.64 | 804.08 | 782.57 781.9
2 |R, 129.22 112.73 98. 89 95. 67 95. 66 129.22 112. 14 100. 31 100. 59 100. 86
N( 1000 -
9(0 000) 3 |R; | 202.35 170. 07 151.29 149. 94 149.99 | 202.35 179. 63 174. 45 182. 15 182. 46
4 R: 322.86 | 231.63 138. 52 111.88 111.78 322.86 | 259.33 216.73 214.12 | 214.17
R¢[1525.21| 1375.1 |1236.99 |1 200.69 |1200.53 |1525.21|1393.74 |1295.57 |1279.43 |1 279.39
1 RT 827.71 817.66 | 803.39 | 792.14 | 790.79 827.71 799.87 | 757.83 716. 32 709.2
2 |R; | 172.29 155.2 137.25 | 127.98 | 127.55 | 172.29 | 154.29 | 137.75 132.9 134. 48
N('1 000 B
léO 000) 3 Ry 269. 8 235.25 207.5 199. 65 199.99 269. 8 244.77 | 231.28 239.92 | 243.27
4 R: 430.47 | 337.08 | 225.41 152.5 149.04 | 430.48 363.7 302. 41 284.94 | 285.57
R [1700.27 |1545.19 |1 373.55|1272.27 [1267.37 |1 700.28 | 1 562.63 |1 429.27 |1 374.08 | 1 372.52
1 RT 784.64 | 774.67 | 759.63 | 743.34 | 738.49 | 784.64 | 757.05 713.95 659.02 636.5
2 R; 215.36 197.94 177.55 161. 85 159.44 | 215.36 196. 83 177. 33 165.79 168. 1
N( 1000 -
250 000) 3 |R; | 337.24 | 301.29 | 267.38 | 250.05 | 249.99 | 337.24 | 310.78 | 291.31 294.5 304. 09
4 RZ 538. 1 443.5 322.35 206. 33 186.3 538. 1 469. 45 396.56 | 356.81 356. 96
RC|1875.34| 1717.4 |1526.91 |1361.57|1334.22(1875.34|1734.11|1579.15 |1 476.12 |1 465. 65
1000, D~N(1 000,250 000)
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Fig. 2 R changes as K increases under spot price volatility

Fig. 3 R, changes as K increases under spot price volatility
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3
Table 3 Optimal reservation amount of active contracts
S ~ N(20 400) S ~ N(20 625)
D K K
0 200 500 1 000 + o 0 200 500 1000 + o
1 |R} | 956.93 | 915.46 | 903.86 | 903.86 | 903.86 | 956.93 | 901.99 | 878.72 | 878.7 | 878.7
2 |R; | 43.07 | 37.71 | 41.94 | 41.94 | 41.94 | 43.07 | 42.63 | 54.88 | 54.9 54.9
]\17(01032()) 3 |R; | 67.45 | 66.56 | 71.34 | 71.34 | 71.34 | 67.45 | 72.46 | 80.53 | 80.53 | 80.53
4 |R; | 107.62 | 87.93 | 89.32 | 89.32 | 89.32 | 107.62 | 97.97 | 100.07 | 100.07 | 100.07
RC |1 175.07 |1 107.66 | 1 106.46 | 1 106.46 |1 106.46 |1 175.07 |1 115.05 | 1114.2 | 1 114.2 | 1 114.2
1 |R; | 913.85 | 870.14 | 818.42 | 807.73 | 807.72 | 913.85 | 858.69 | 782.71 | 757.43 | 757.4
2 |R; | 86.15 | 74.39 | 78.77 | 83.83 | 83.89 | 86.15 | 77.8 | 93.59 | 109.77 | 109.8
/:(01022()) 3 |R; | 134.9 | 123.69 | 138.45 | 142.66 | 142.66 | 134.9 | 128.73 | 153.54 | 161.06 | 161.06
4 |R; | 215.24 | 177.15 | 177.69 | 178.65 | 178.65 | 215.24 | 189.17 | 198.84 | 200.14 | 200. 14
RC|1350.14 [1245.37|1213.33 | 1212.92 |1212.92 | 1 350. 14 | 1 254.39 |1 228.68 | 1228.4 | 1228.4
1 |R] | 870.78 | 827.74 | 763.47 | 714.13 | 711.58 | 870.78 | 816.82 | 731.57 | 644.22 | 636.11
2 |R; | 129.22 | 115.17 | 110.85 | 124.21 | 125.83 | 129.22 | 118.23 | 121.63 | 158.3 | 164.69
]2(010320 3 |R; | 202.35 | 186.61 | 193.4 | 213.19 | 214 | 202.35 | 191.44 | 207.43 | 240.02 | 241.59
) 4 |R; | 322.86 | 277.08 | 261.61 | 267.87 | 267.97 | 322.86 | 288.87 | 289.28 | 300.06 | 300.2
RE|1525.21| 1406.6 |1329.33 | 1319.4 |1319.38|1525.21|1415.36|1349.91 | 1342.6 |1342.59
1 |R; | 827.71 | 785.26 | 718.33 | 636.85 | 615.44 | 827.71 | 774.58 | 688.55 | 565.43 | 514.81
2 |R; | 172.29 | 157.09 | 147.12 | 157.54 | 167.77 | 172.29 | 159.98 | 156.41 | 187.16 | 219.58
]lvéol (?(;)(?) 3 |R; | 269.8 | 251.66 | 249.62 | 276.89 | 285.33 | 269.8 | 256.41 | 262.69 | 307.1 | 322.13
4 |R; | 430.47 | 380.91 | 349.14 | 355.38 | 357.3 | 430.47 | 392.45 | 378.88 | 397.66 | 400.27
RC|1700.27 [ 1574.92 |1 464.21 | 1 426.66 |1 425.84 | 1 700.27 | 1 583.42 |1 486.53 |1 457.35 | 1 456.79
1 |R] | 784.64 | 742.62 | 675.36 | 577.28 | 519.31 | 784.64 | 732.08 | 646.73 | 509.97 | 393.51
2 |Ry | 215.36 | 199.47 | 185.97 | 188.59 | 209.71 | 215.36 | 202.25 | 194.51 | 213.15 | 274.48
;V;Ol(?(i; 3 |R; | 337.24 | 317.63 | 309.23 | 332.80 | 356.66 | 337.25 | 322.34 | 321.8 | 362.26 | 402.66
4 |R; | 538.1 | 486.3 | 442.87 | 439.65 | 446.61 | 538.09 | 497.67 | 472.93 | 489.88 | 500.34
RC [1875.34 |1746.02 |1 613.43 | 1538.32 | 1.532.29 |1 875.34 |1 754.34 |1 635.97 | 1 575.26 | 1 570.99
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Fig. 4 R| changes as K increases under spot price volatility
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Procurement policy based on portfolio contracts and spot market with limited
capacity

LI Jian-bin' YANG Rui-na’

1. School of Management Huazhong University of Science and Technology Wuhan 430074 China;
2. Department of Industrial Engneering & Logistics Management Hong Kong University of Science & Technol-
ogy Hong Kong China

Abstract: As spot price and customer demand are independent this paper investigates a two-stage procure—
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ment risk management model based on portfolio contracts and spot market with limited capacity. An algorithm
is proposed to identify active contracts and derive the optimal procurement strategy. Moreover a numerical ex—
ample is introduced to study the impacts of capacity in the spot market spot price volatility and demand vola—
tility on the optimal procurement strategy. Given the distribution functions of demand and spot market price
as the capacity of spot market increases the retailer should decrease the optimal reservation amounts of active
contracts as well as active contract with the lowest execution cost and as spot price and demand become more
and more volatile the retailer should enhance the optimal reservation amounts of active contracts as well as ac—
tive contract with the highest execution cost but lessen the reservation amount of active contract with the low—
est execution cost.

Key words: procurement risk management; option contract; spot market; spot price volatility
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Cumulative prospect theory-based user equilibrium model for stochastic net—
work

XU Hong-i ZHOU Jing XU Wei
School of Management & Engineering Nanjing University Nanjing 210093 China

Abstract: The assumption about travelers’ choice behavior has a major influence on traffic assignment.
Cumulative prospect theory ( CPT) proposes an alternative framework to the traditional risk-taking modeling in
route choice behavior which might be more complicated but more scientific. Based on the choice framework of
CPT this paper establishes a link between the network stochasticity and traveler’ s route choice behavior by
calculating CPT-based commute utility. Moreover we establish the CPT-based user equilibrium ( UE) model
as well as its equivalent variational inequality ( VI) expression. Accordingly an algorithm on the basis of the
method of successive average ( MSA) is proposed to solve the UE model. Both the model and the solution
algorithm are demonstrated in a numerical example. Sensitivity analysis of parameters involved is also dis—
cussed in detail which displays the effect of traveler’ s risk preference traveler’ s expectation on network
service level and network uncertainty on the UE flow distribution.

Key words: urban traffic; stochastic network; user equilibrium; cumulative prospect theory



