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Method for Detecting Global Supply Chain Risks)
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Abstract The structural changes in the raw material supply chain present a significant challenge
that can trigger economic crises in affected countries. This highlights the necessity of promptly
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detecting and responding to these changes. Historically, analysts primarily focused on economic
indicators such as stock price volatility, economic indices, trade statistics, credit ratings, and inter
—corporate transactions. However, relying solely on these methods often made it difficult to identify
supply chain issues at an early stage. In contrast, news provides quick and multifaceted information,
which can be advantageous for early detection as it may reveal early signs of specific problems.
Therefore, this study proposes a method for identifying anomalous signs of issues using news data.
We construct word and country networks based on news articles and apply network-based
semi-supervised learning to assess risk levels based on word sentiment. By selecting and verifying

major global issues, our method successfully captures the sentiments associated with specific issues

and effectively measures the risk levels of the related countries.

Keywords: news sentiment analysis, network-based semi-supervised learning, anomalous sign

detection, risk scoring
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Fig. 1 Overview of the proposed method
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Table 1 Nation name unification preprocessing

. Keyword
Nation
Represent Race Synonym
Russia Russia Russian
Germany Germany German Germania
South South South Republic of
Korea Korea Korean Korea
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Table 2 Summary of word & nation network

Network o k # Nodes Density
‘Word Network 10 50 54,151 0.17%
Nation Network 10 3 184 3.59%
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Table 3 Issues of validating nation risk scoring

Date Issue
2019.05.11 US-Shina trade war
2020.05.19 Australia-China trade war
2020.02.24 Russia-Ukraine war
2023.10.07 Israel-Palestine war
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Table 4 Word sentiment prediction experiment

Model Hyperparameters AUC
SSL kNN, p k=27, £=10 0.948
Linear 0.937
SVM Kernel

RBF 0.932
10 0.903
30 0.923

ANN The number of
hidden nodes 50 0.918
70 0.943
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