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Abstract

For a long time, small and medium-sized enterprises (SMEs) have faced challenges in accessing fi-
nancing, with supply chain finance proposed as a significant solution to address this issue. Accu-
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rately assessing the credit of SMEs within the context of supply chain finance has been a major
challenge. This paper proposes a credit risk prediction method for SMEs based on graph convolu-
tional networks, which takes into account information across the entire supply chain network.
Firstly, this paper constructed a supply chain network comprising 420 core enterprises, primary
suppliers, and secondary suppliers within the context of the pharmaceutical industry. Secondly, a
two-layer graph convolutional neural network was developed. It utilized features such as finan-
cials, basic information, and supply relationship data as inputs, while training on labels indicating
whether companies are flagged as “ST” (Special Treatment) or subjected to bankruptcy liquidation.
This enabled the model to learn complex nonlinear relationships among the supply chain net-
works and predict risks for SMEs at the end of the chain. Comparative analyses were conducted
with traditional machine learning models like SVM and AdaBoost. Experimental results demon-
strated the effectiveness of the proposed model, offering new insights into credit risk prediction
for SMEs within the domain of supply chain finance.
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Figure 1. Principles of graph convolutional network
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Figure 2. Model framework
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Figure 3. Enterprise supply chain network
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Figure 4. Heatmap of feature correlation analysis
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Figure 5. Training process of GCN model
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Table 4. Dataset 1-experimental results

F 4. BIRE 1-LELER

Jiik KS F1 AUC
SVM 0.48 0.63 0.74
AdaBoost 0.70 0.75 0.81

Table 5. Dataset 2-experimental results

F 5. BIRE 2-LWE

Fik KS F1 AUC
SVM 0.51 0.66 0.76
AdaBoost 0.73 0.75 0.81
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Table 6. Dataset 3-experimental results

6. BURE 3-KRER

Jik KS F1 AUC
GCN 0.76 0.81 0.83
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