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Figure 1 The impact of defective rate on purchasing decision under the inspection mechanism
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Figure 2 The impact of defective rate on purchasing decision under the deferred payment mechanism
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Figure 3 The impact of supply interruption risk on purchasing decision under the inspection mechanism
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Figure 4 The impact of supply interruption risk on purchasing decision under the deferred payment mechanism
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Figure 5 The impact of regional demand interruption risk on purchasing decision under the inspection mechanism
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Figure 6 The impact of regional demand interruption risk on purchasing decision under the deferred payment mechanism

98.5
97
95.5
94
925
91
89.5
88
86.5
85

R

10 15 20
= AR R

[T I 5 =¥

99 [T T I
98 [ T T I
o7 [T T I
96 [T T I
B o5 T
£ o T ————
93 [T T T T
92 [T T T T
o1 [T T T
o0 L ——
5 1 15 20

F%B%ﬁﬁ
| A I 5 I

B7 HEVHTRERENRMWREHRE

Figure 7 The impact of inspection accuracy on purchasing decision under the inspection mechanism
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Figure 8 The impact of deferred payment period on purchasing decision under the deferred payment mechanism
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Abstract : The COVID-19 outbreak has not only adversely affected the world economy, but also had a big impact on global supply chain
security. Some cross-border supply was forced to disrupt, including supply disruption and demand disruption. Therefore, in order to
prevent supply disruption risks, enterprises always purchase from multiple suppliers at the same time. How to allocate orders and make
purchase plans has become important decisions for enterprises, among which quality is the primary factor affecting supplier’ s selection.
For some core components, if purchasing from foreign suppliers, the enterprises will face high disruption risks but quality assurance;
however, if purchasing from domestic suppliers, they can reduce disruption risks but the quality may be difficult to guarantee. How to
balance supply disruption and quality risk is one of the problems. In addition, due to the spread of the global pandemic, many
enterprises have to face the order cancellation, delays and payment delays from foreign buyers and even domestic buyers, as manifested
by regional demand disruptions. Therefore, how to design purchase strategies to deal with supply disruption, demand disruption and
quality risk is the research question of this paper.

Establishing a Markov decision model, this study investigates the optimal purchasing decision of a decentralized supply chain
composed of two suppliers and a manufacturer in response to multiple disruption and quality risks, and compares the influences of two
quality control mechanisms of inspection and deferred payment on purchase decisions. Moreover, we explore the influences of factors
such as inventory, defective rate, disruption risk, inspection accuracy, and deferred payment period on purchasing decisions through
numerical analysis methods. We have obtained the following conclusions

1) The influences of inventory and defective rate. Inventory affects whether the enterprise purchases and what products to
purchase. When inventory is high, it does not purchase; while inventory is low, it is more inclined to purchase products with low
inventory or low risk of disruption. Under the inspection and deferred payment mechanism, with the increase of defective rate, the
manufacturer is more inclined to purchase high-quality products and reduce the purchase of low-quality products or even no purchase.

2) The influences of disruption risks. Whether under the inspection or under the deferred payment mechanism, when low-quality
products are in stock, the supply disruption risk does not change the manufacturer’ s purchase decision, but there are more possibilities
to purchase from low-quality suppliers under the inspection mechanism. When high-quality products are in stock, as the supply
disruption risk increases, under the inspection mechanism, the manufacturer chooses to switch from purchasing low-quality products to
high-quality products; however, under the deferred payment mechanism, the manufacturer only purchases from high-quality suppliers.
Under regional demand disruption risk, the manufacturer’ s purchase strategy is consistent with the case of supply disruption risk. The
difference is that the increased risk of regional demand disruption reduces the total number of products purchased by the manufacturer,
and this risk has a greater impact on the deferred payment mechanism.

3) The influences of inspection accuracy and deferred payment period. Under the inspection mechanism, as long as the inspection
accuracy is high enough, the manufacturer tends to purchase from low-quality suppliers regardless of the product inventory. Under the
deferred payment mechanism, when the inventory of low-quality products is large, the manufacturer increases the purchase of low-
quality products with the extension of the deferred payment period; while the inventory of high-quality products is large, the
manufacturer only purchases products from high-quality suppliers despite any change of the deferred payment period.

4) Comparison between the inspection mechanism and the deferred payment mechanism. As the defective rate increases, the
manufacturer’ s profits will decrease, but increasing the inspection accuracy or the deferred payment period can improve the
manufacturer’ s profits. When the supply disruption risk increases, increasing inspection accuracy does not improve the manufacturer’
s profits, but extending the deferred payment period can.

The contributions of this paper are mainly reflected in the following aspects. First, we established a Markov decision model and
investigated the dynamic purchase problem of the supply chain, extending the single-period model to a multi-period model. Second, we
described the characteristics of disruption risks under COVID-19, and studied the supplier selection and purchase problems considering
supply disruption risk, demand disruption risk and quality risk. Third, we introduced quality control mechanisms in multiple risks, and
explored the influences of inspection and deferred payment mechanisms on purchase decisions.
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