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Abstract

The complex structure and symbolic nature of

mathematical equations make traditional text
matching methods (e.g., tf-idf) ineffective for formula
retrieval. Graph Neural Networks (GNNs), which
excel at processing graph-structured data, have
emerged as a promising solution to this problem. This
study introduces a novel augmentation method,
Symbol/Variable Swapping, within a contrastive
learning framework and investigates its impact on
retrieval performance. Using the NTCIR-12 dataset,
we compare our method with other augmentation
techniques.  The  results demonstrate  that
Symbol/Variable Swapping significantly improves
retrieval accuracy in fully relevant tasks, highlighting
its effectiveness in maintaining semantic consistency

between sample pairs. This indicates that suitable

graph augmentation strategies are crucial for

enhancing formula retrieval performance.

Keywords : Math Information Retrieval, GNN,
Contrastive Learning, Graph Augmentation
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