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Core Company Identification in the Supply Chains Using GNN
- Application to Nationwide Inter-company Transaction Data in Japan -

Hideaki KANO, Yoshiki OGAWA, Soohyun JOO, Yoshihide SEKIMOTO

Abstract This study introduces a new approach to identifying core companies crucial for supply chain
stability and efficiency. While previous research primarily relied on statistical methods and economic
models, these approaches were limited in their ability to directly handle graph structures. To address this
limitation, we developed a method utilizing Graph Neural Networks (GNN). Using nationwide inter-
company transaction data from Japan, we employed GNN to learn the graph structure of commercial
flows. Our approach evaluates the importance of each company by uniformly considering bottleneck
and connector hub companies, which were previously treated separately. Through this method, we
identified core companies within supply chains. Analysis of real-world data demonstrated that our
approach effectively identifies core companies in supply chains. These findings contribute to the
advancement of supply chain management and offer new insights into inter-company network structures.
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