
On e  fo r Two : A Un ifie d Fram e wo rk fo r 
Im b a lan ce d  Grap h  Cla ssifica t io n  via  
Dyn am ic Ba lan ce d  Pro to t yp e

University of Science & Technology of China 
Guanjun Wang (always@mail.ustc.edu.cn)



Co n te n t s
 Insight and Motivation

 Model Architecture

 Dynamic Balanced Prototype

 Prototype-balancing Optimization

 Experimental Results

2



In sig h t an d M o t iva t io n
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On e fo r Two : A Un ified Fram ewo rk fo r Im b a lan ced  
Grap h  Classifica t io n  via  Dyn am ic Balan ced  Pro to typ e

（1）Unified Insight. Class Imbalance and Topological Imbalance.
（2）Practical Solution and Theoretical Explanation. Dynamic Balanced Prototype.
（3）Empirical Study. Richest benchmarks for the community.

From WWW 2024 ImbGNN

Wang, Guanjun, et al. "One for Two: A Unified Framework for Imbalanced Graph Classification via Dynamic Balanced Prototype." The Fourteenth 
International Conference on Learning Representations.

From ICLR 2025 Spotlight



M o d e l Arch it e ct u re
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（1）Graph topology encoding

（2）Personalized graph perturbation strategy

（3）Dynamic balanced prototype based on information bottleneck

Wang, Guanjun, et al. "One for Two: A Unified Framework for Imbalanced Graph Classification via Dynamic Balanced Prototype." The Fourteenth 
International Conference on Learning Representations.

Core Contribution



Dyn am ic Ba lan ce d Pro to t yp e
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Dyn am ic b a lan ced  p ro to typ e

Wang, Guanjun, et al. "One for Two: A Unified Framework for Imbalanced Graph Classification via Dynamic Balanced Prototype." The Fourteenth 
International Conference on Learning Representations.

Deepseek-MOE

Our Model UniImb
Sparse Attention



Pro to t yp e -b a lan ce Op t im iza t io n

6Wang, Guanjun, et al. "One for Two: A Unified Framework for Imbalanced Graph Classification via Dynamic Balanced Prototype." The Fourteenth 
International Conference on Learning Representations.

(a) Common Auxiliary Loss of Mixture of Experts

(b) DeepSeek-MOE Optimized Bias Term

(c) UniImb Optimized Bias Term

Lo ad  Balan cin g  Op t im iza t io n



Exp e rim e n t a l Re su lt s

7Wang, Guanjun, et al. "One for Two: A Unified Framework for Imbalanced Graph Classification via Dynamic Balanced Prototype." The Fourteenth 
International Conference on Learning Representations.

A co m p reh en sive  an d  th o ro u g h  b en ch m ark

+41.62%

+20.57%

New Scenario Setting

Open Source AirGraph
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