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Abstract

The coordination issue of supply chain composed of a supplier and a retailer is discussed, in which
the demand of the product is stochastic and affected by the inventory level, that is, when the in-
ventory level is high, the demand increases, and when the inventory level is low, the demand de-
creases. Taking the probability of surplus products exceeding the predetermined valve as the re-
tailer’s inventory risk measurement, the retailer’s ordering strategy is analyzed and the way to
achieve supply chain coordination by the rebate and penalty contract is explored. The results
show that the rebate and penalty contract can coordinate the supply chain with certain conditions.
Numerical analysis shows that with the increase of demand elasticity parameter, the optimal or-
der quantity and the supply chain overall profit increase. However, with the increase of inventory
risk averse, the optimal order quantity may decrease, then the supply chain overall profit de-
creases and the supply chain fails to coordinate.
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Figure 1. The expected profit curves of the retailer and the supply chain system
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Table 1. The impacts of Ton Ern,, and En,
= 1. T%t En’, #0 En’, BIS20E
T Em, Em, En, —Em, En, —Em,
85.2500 335.0000 172.5000 39.3750 —11.2500
86.3750 329.3750 178.1250 33.7500 —5.6250
87.5000 323.7500 183.7500 28.1250 0.0000
88.6250 318.1250 189.3750 22.5000 5.6250
89.7500 312.5000 195.0000 16.8750 11.2500
90.8750 306.8750 200.6250 11.2500 16.8750
92.0000 301.2500 206.2500 5.6250 22.5000
93.1250 295.6250 211.8750 0.0000 28.1250
94.2500 290.0000 217.5000 —5.6250 33.7500
95.3750 284.3750 223.1250 —11.2500 39.3750
Table 2. The impacts of « on ¢, and T
2. aXfq, T KRN
a 4,=4, =4, T
0.0000 140.0000 [82.0000, 86.5000]
0.0500 144.2105 [83.1519, 87.8947]
0.1000 148.8889 [84.4444, 89.4444]
0.1500 154.1176 [85.8824,91.1765]
0.2000 160.0000 [87.5000, 93.1250]
0.2500 166.6667 [89.3333,95.3333]
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Figure 2. The impacts of w on the optimal order quantity
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Table 3. The impacts of a on the optimal order quantity and the supply chain profit

3. o X EARTT G E {4 R %R EE R0

a q, q, q, Em, Em, En, +Em, Em,
0.0000 170.0000 140.0000 140.0000 285.0000 205.0000 490.0000 490.0000
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