
Structural Entropy Guided Graph Hierarchical Pooling

Junran Wu1*, Xueyuan Chen1*, Ke Xu1, Shangzhe Li12

1State Key Lab of Software Development Environment, Beihang University

2School of Mathematical Science, Beihang University



Motivation



Framework Overview
SEP

Conv

Conv

Pool

Conv

Readout
Label

0 ⋯ 1
⋮ ⋱ ⋮
1 ⋯ 0

Cluster Assignments

Pool



Structural Entropy

k-Dimensional Structural Entropy

"Structural information and dynamical complexity of networks."
IEEE Transactions on Information Theory. Li, Angsheng, and Yicheng Pan. 



Structural Entropy Minimization
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Given, 𝑮 = (𝑽, 𝑬),

C𝑻 = SE𝒎𝒊𝒏(𝑮) , where C𝑻 = 𝑽𝑻, 𝑬𝑻 , and

𝑽𝑻 = 𝑽𝑻𝟎, 𝑽𝑻𝟏, … , 𝑽𝑻𝒌 , 𝑽𝑻𝟎 = 𝑽

Structural Entropy Minimization



Graph / Node Classification



Evaluation-Graph Classification



Evaluation-Node Classification



Contributions
l We uncover two crucial issues in previous hierarchical pooling works that hinder the

development of GNNs, including the local structure damage and suboptimal problem

because of the fixed compression quota and stepwise pooling design.

l Through the introduction of the structural information theory, we present a novel

hierarchical pooling approach, termed SEP, to address the unveiled issues.

l We extensively validate SEP on graph reconstruction, graph classification, and node

classification tasks, in which outperformances are observed in comparison the SOTA

hierarchical pooling methods.



Thanks for watching
Code will be available at:

https://github.com/Wu-Junran/SEP


