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Industrial Chain Risk Identification Model Based on Heterogeneous Graph Neural Network
with Multi-module Attention Collaboration
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Abstract ; Risk identification is essential for maintaining the integrity of industry chains by precisely locating vulnerable nodes to inter-
rupt risk propagation. However, existing methods lack collaborative modeling of industry nodes across static-indicator level, dynamic-
time-series level,,and structural-spatial level representations. Therefore ,this paper proposes an industrial chain risk identification model
based on a heterogeneous graph neural network with multi-module attention collaboration( MGRI) . MGRI first dynamically learns and
assigns weights to attribute dimensions based on a company’s industry to emphasize the importance of key indicators ;it simultaneously
captures the risk evolution information embedded in low-frequency financial time series to form a global dynamic temporal representa-
tion; finally,using the fused static and dynamic features as initial representations, it aggregates relation-aware neighborhood informa-
tion to generate the final embeddings that contain the structural-spatial dependencies of the industry chain for risk identification , thereby
achieving collaborative modeling of cross-dimensional, multi-level features. Experiments on two real-world industry chain datasets
demonstrate that MGRI outperforms state-of-the-art methods in accurately identifying at-risk enterprises.
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Table 2 Definitions of financial indicators
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Table 3 Results of comparative experiment
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Fig.5 Results of ablation study
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Fig. 6 Results of parameter sensitivity analysis
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