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Abstract: To address the difficulty of traditional user behavior analysis methods in characterizing high-order correlations,
temporal dependencies, and relationship propagation among users, this paper proposes a user correlation behavior analysis
method based on graph neural networks. First, user attributes, browsing and clicking, favoriting and purchasing, and interaction
time are uniformly represented as a multi-relational graph, and a user-behavior bipartite graph, a user correlation graph, and a
temporal behavior graph are constructed respectively. Second, relation-based message propagation, time-decay weights, and
attention aggregation mechanisms are introduced to learn structured representations of user nodes. Finally, a correlation decoder
is used to calculate the potential association probability between users and support group discovery, abnormal relationship
identification, and personalized operations. The method is validated on controllable simulation data containing 640 users and
2,932 positive association edges. The results show that the proposed method achieves F1 and AUC values of 0.755 and 0.814,
respectively, representing improvements of 3.5 and 5.8 percentage points over the multilayer perceptron model.
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Tk Accuracy F1 AUC

LR 0.589 0.684 0.697

MLP 0.688 0.720 0.756

GCN 0.647 0.708 0.744
RBGNN (A<30) 0.731 0.755 0.814
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