
STAG: Soft Tokenization for Text-Attributed Graphs

 Three Key Innovations

Problem 1: Semantic-Structural Integration
• Graph embeddings are continuous vectors
• LLMs work with discrete tokens  

Problem 2: Transfer Learning Requirements
• Need labeled source data
• Limits adaptability across domains
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Quantizing Text-attributed Graphs for Semantic-Structural Integration
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 Current Limitations
  Expensive alignment mechanisms between GNN and LLM
  Manual graph verbalization loses structural details  
  Require labeled data for cross-dataset transfer
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Semantic-Structural Fusion1️⃣

Soft Assignment Strategy2️⃣

• Fuse GNN embeddings + original text features

• Map nodes to token distributions (not single tokens)
• KL divergence guides quantization to semantic tokens
• Prevents overfitting, improves transferability

Dual-Branch Training3️⃣

• Reconstruction branch: preserves semantics
• Contrastive branch: captures neighborhood structure
• No labeled data required!

Zero-shot Node Classification

Zero-shot Binary Link Prediction N-way 5-shot Edge Classification

Task Generalization

 Text-Attributed Graphs (TAGs) 
      + Large Language Models
• TAGs contain rich semantic + structural information
• LLMs excel at semantic understanding but struggle with graph 

structures  
• Need to bridge continuous graph embeddings  discrete LLM 

token spaces
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