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Ex-ante optimal decision-makings for two-level supply chain with
potential disruptions
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Abstract The paper takes the bidirectional impact of the potential disruption in the selling season on

market demand into account by introducing so-called disruption-dependent demand. The possible negative

demand associated with disruption is particularly concerned. Based on the formulation for the disruption-

dependent demand, an analytical model is proposed to study the Stackelberg game process between single

supplier and single retailer (newsvendor), then how the stochastic characteristics of disruption, as well as

the sensitivity of demand to disruption, affect the decision-makings are further investigated. Additionally,

a numerical analysis is provided to show the application of the model.
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r 1 svÆeeZfo\qr
µs PNegtiveDemand Wupbound w∗ q∗ π∗

s π∗
r

−1.0 14.60% 85.4 65.59 120.72 5503.33 −2247.15

−0.8 12.43% 87.57 68.18 123.41 5945.91 −1503.20

−0.6 10.50% 89.50 70.68 125.94 6382.96 −894.63

−0.4 8.79% 91.21 73.09 128.31 6811.63 −404.58

−0.2 7.30% 92.70 75.39 130.52 7229.29 −17.44

−0.1 6.63% 93.37 76.50 131.57 7433.24 142.08

0 6.01% 93.99 77.58 132.58 7633.57 281.15

0.1 5.44% 94.56 78.63 133.56 7830.04 401.38

0.2 4.91% 95.09 79.65 134.50 8022.41 504.28

0.4 3.97% 96.03 81.60 136.26 8394.03 663.79

0.6 3.19% 96.81 83.43 137.89 8746.96 770.32

0.8 2.54% 97.46 85.15 139.38 9080.06 833.34

1.0 2.00% 98.00 86.74 140.74 9392.50 861.21
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r 2 svÆeeZmsn\qr
σs PNegtiveDemand Wupbound w∗ q∗ π∗

s π∗
r

0.5 2.57 × 10−10 100 98.19 144.26 11279.36 254.262

0.75 1.71× 10−5 100 95.39 139.93 10549.19 593.059

1 0.09% 99.91 91.76 136.6 9802.25 937.464

1.25 0.65% 99.35 87.86 134.44 9123.01 1158.66

1.5 1.91% 98.08 84.08 133.23 8537.93 1161.64

1.75 3.79% 96.21 80.63 132.69 8045.37 883.595

2 6.01% 93.99 77.58 132.58 7633.57 281.15

2.25 8.36% 91.64 74.9 132.77 7288.92 −679.824

2.5 10.70% 89.3 72.57 133.12 6999.01 −2030.04

1.0 1.5 2.0 2.5
Σs

80

85

90

95

w�

1.0 1.5 2.0 2.5
Σs

136

138

140

142

144

q�

1.0 1.5 2.0 2.5
Σs

8000

9000

10 000

11 000

Πs
�

1.0 1.5 2.0 2.5
Σs

�2000

�1500

�1000

�500

500

1000

Πr
�
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r 3 ghgÆeeZ\vwyp\qr
k PNegtiveDemand Wupbound w∗ q∗ π∗

s π∗
r

0.2 2.78 × 10−6 100 96.23 141.00 10748.92 497.325

0.4 0.02% 99.98 93.83 138.29 10210.52 754.631

0.6 0.08% 99.92 91.97 136.75 9841.35 920.965

0.8 0.21% 99.79 90.43 135.74 9559.39 1032.82

1.0 0.39% 99.61 89.11 135.02 9331.63 1107.52

2.0 1.75% 98.25 84.47 133.32 8595.16 1173.7

3.0 3.27% 96.73 81.47 132.77 8161.60 982.941

4.0 4.71% 95.29 79.28 132.60 7860.64 668.417

5.0 6.01% 93.99 77.58 132.58 7633.57 281.15

6.0 7.19% 92.81 76.19 132.65 7453.24 −153.779
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