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Abstract

The phenomenon of supply shortage or even supply interruption caused by global emergencies
impacting the supply chain has occurred frequently, and the risk of supply interruption has great-
ly affected the healthy and stable operation of the entire supply chain. In order to reduce the loss
of supply interruption and optimize the procurement strategy, this paper constructs a single-
source and dual-source procurement strategy model based on two-tier supply chain structure
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formed by suppliers, manufacturer and customers, and obtains the optimal decision of each sub-
ject through the reverse solution of the Stackelberg model. The study finds that suppliers and
manufacturers maximize their own profits by determining the optimal supply price and the op-
timal order quantity, respectively. Compared with the single-source procurement strategy, the
dual-source procurement strategy is conducive to promoting upstream suppliers to improve
supply reliability and reduce product prices to compete with each other, thereby improving the
optimal profit of manufacturer and supply chains as a whole.
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Figure 1. Supply chain structure dia-
gram of single-source procurement
strategy
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Figure 2. Supply chain structure diagram of dual-source pro-

curement strategy
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Table 2. The optimal decision-making variables and the corresponding optimal profit under the single-source procurement

strategy
2. BiRRMRRE TEERFRIRAKRTE RN &AFIE

fEpirply  PERIRS S1 Al IR M A WG MR BRRIRG S1 R BLREERE AR IR

By firké p” WE Q™ A 7 A g A g
0.1 92 44.40 1934.22 3868.45 5802.67
0.2 92 4552 1922.65 3845.30 5767.95
0.3 92 41.27 1892.80 3785.60 5678.40
0.4 92 49.68 1836.08 3672.15 5508.23
0.5 92 52.80 1742.40 3484.80 5227.20
0.6 92 56.77 1598.76 3197.52 4796.28
0.7 92 61.82 1387.20 2774.40 4161.60
0.8 92 68.28 1081.49 2162.98 3244.47
0.9 92 76.70 641.19 1282.38 192357

Table 3. The optimal decision-making variables and the corresponding optimal profit under the dual-source procurement
strategy
3. WRERMREE T & ERRIRREE R MR AFE
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L BERIEG ST fRIRT S2 iR M e DGR M BENIE N PLREERE
PRUTEC s ot more O NE mfe simfh sofh ddE

iy b = mQT ;ﬁfﬁfj} 2 R A R R
0.1 4.79 6.12 90.06 0.91 7655.57 64.27 0.93 7720.76
0.2 5.07 6.14 90.14 0.89 7598.16 82.25 1.37 7681.78
0.3 5.96 7.92 90.29 0.52 7444.81 84.26 84.26 7613.33
0.4 7.63 11.26 90.72 0.44 7178.54 121.21 268.47 7568.21
0.5 10.32 16.65 91.16 0.42 6761.14 179.89 566.60 7507.63
0.6 14.29 24.58 91.43 0.42 6164.52 250.92 990.60 7406.04
0.7 19.80 35.61 91.39 0.43 5370.14 315.65 1546.18 7231.97
0.8 27.15 50.31 90.89 0.45 4374.60 339.27 2224.00 6937.87
0.9 36.63 69.26 89.81 0.47 3197.74 263.61 2991.60 6452.95
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Figure 3. The impact of supply interruption probability » on

the optimal price of suppliers under the single-source and dual-
source strategy

B 3. R RETHLER y 3 8 R T N B & AN AR E R

Bl 4 RIS 23 IR T AR R TR y 6 B AN SIS R & 7 M e 1T & QO R RE A o ARSI T
HI 1) 4 T, HIAE R MR 1T e R B A S R R SO RGO, SR 1 HEIR 1, R IIHNE R AT
—NIESRIUFE AR, IR IE AR E I, )1 R O ARIE S 78R I B R R, TR T
SR MIERUEHEE T, B85 vk, HlIERT M BEALR T RERE p 3K RIS KSR, B
MATTEEAENIR S1 AR, SREUSUE R G SRS I HE M nl DUE$E IS RiE, ERRHOA T
FEALRL G R B EAFAS L ) /R, DRI TG 75 KRR PR — IR TE (1T I &, ooh s v 7E A1 5 P I 2R UK
DR BEARARL L r T RS, 23 i AT I

Bl 6 HAR T ERUJER I g R, HIER M B4 (RN R ST MTT SR LR ] 07 Bl A B Hh TSR p AR AL
sy, BRI GRS, [FE RN R I K TR 2. IR, SRR
PR LR TR 0.1< y < 0.2 I, 4L S1 T HLEL B 07 29 0.9, AR S1 48 n) 58 H A
i, HlIER M SIEKREIT RIS E, HNRFE LTS RIS, KA IR —E BT faa it
RIF§ S2; AT SEALRIFT AL R I ESE y A 0.2 FHE R 0.3 IR T, HERT M 2 KM B A% m) 43 i
MiT bl 07, ROy EI 1 3 RT AL AR RS S2 AN AR OIS =5 T ST, HANAFAEAL I A 7 UK, DR e o
PR S1 FasE MEIRES, HliE S KRR SR S2 BT FLLb, T 4R T R 1K E e R, it
RIS S2 5 S1 MItks ZZ 8RR, HERIRT S1 BUMAS R I LA™ BAR ] FEVEAR IR 15055, HIlIER M 2456
8 B AL R o T R AT T AR, /N P et S FL 3T B bl 07, B AN 0.5,

DOI: 10.12677/mse.2024.131013 145 RS T


https://doi.org/10.12677/mse.2024.131013

100 A
80 -
60 -
40 A
20 A
0 T T T T T T T T )
0.1 02 03 04 05 0.6 07 0.8 09

FAYR- G MR T W &

Figure 4. The impact of supply disruption probabil-
ity » on the manufacturer’s optimal order quantity

under the single-source strategy
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Figure 5. The impact of supply disruption probabil-
ity y on the manufacturer’s optimal order quantity

under the dual-source strategy
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Figure 6. The impact of supply disruption probability » on

the manufacturer’s optimal order proportion for supplier S1
under the dual-source strategy
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Figure 7. The impact of supply disruption probability » on the
optimal profit under the single-source strategy
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Figure 8. The impact of supply disruption probability » on the
optimal profit under the dual-source strategy
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