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Abstract : This study addresses the identification of proxy registration and cheating behaviors in large-scale
examination data by proposing a multi-stage comprehensive analysis method based on graph
structures. First, the Louvain algorithm is employed to partition the weighted graph constructed from the
data into communities, maximizing the modularity Q to discover significant community structures. This
approach narrows the analysis scope, reduces noise interference, and focuses on high-risk candidate
groups. Next, a Graph Convolutional Network (GCN) is used for feature learning and label prediction at
the community level, effectively capturing the nonlinear relationships and complex interactions between
nodes, thereby overcoming the limitations of traditional linear models and rule-based analysis.
Finally, a weighted label propagation algorithm is applied to diffuse the prediction results to the entire
dataset, ensuring global consistency and coverage of the label information. Additionally, a graph
database is utilized in place of the traditional relational database, avoiding the inefficiencies of multi—
table join queries and accelerating data retrieval and processing. This method facilitates the efficient
identification of potential high—risk candidates in large and complex examination datasets, enhancing
the fairness and management efficiency of the examination process.

Keywords : label propagation; community partitioning; graph database; graph convolutional
network
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