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In this study, we proposed the optimization of a GNN (Graph Neural Network)
model and software architecture to capture the characteristics of graph data with imbalanced labels
and long-term dynamic graph data, which are used as data representations in real-world applications.

For imbalanced labels, we proposed a method to construct a heterogeneous graph and train it with a
heterogeneous GNN model, which achieved high performance in predicting fraudulent accounts in
financial transaction networks. Additionally, we proposed the Spectral Wavelet, which captures the
characteristics of dynamic large-scale graphs in a long-term context, and an efficient method for
evaluating the complementarity of knowledge graph relationships using topological data analysis.
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