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• Many start-of-the-art AI models are black boxes.
• Explainability helps to increase user satisfaction

and improve model design.
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• Model: Graph Neural Networks (GNNs) work 
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• Explanation: Why recommend an item to a 
user? (Why predict a user-item link?)
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• Graph classification: property of a molecule.
• Explained with general subgraphs.

• Heterogeneous link prediction: recommendation. 
• An ideal explanation should capture the 

connection between the source and the target. 
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• Natural human-interpretable explanations boil 
down to paths.
• Paths form a much smaller search space 

compared to general subgraphs.
• Define explanations as concise and informative

paths that are influential to the prediction.
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• Challenges for finding good paths.
• Many path candidates.
• Criterion for selecting good paths.

• Learn an edge mask to select meaningful edges.
• Edges form short paths with low-degree nodes.

• Edges maximize the mutual information.

• Pruning: more informative paths and efficiency.
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• ROC-AUC: 9%-35% improvement over baselines.
• Concise paths without generic nodes.
• Human evaluation: 78.79% responses selected 

our method as the best compared to baselines.

Zhang, Shichang, et al. “PaGE-Link: Path-based Graph Neural Network Explanation for Heterogeneous Link Prediction” WWW 2023

Experiments

0.35
0.09



Thank you!
Q & A

9

Paper Contact authorCode



Appendix

11



12

Generate datasets new evaluation
• Create a new edge 𝑠−𝑡 if they are connected 

by a concise and informative path 𝑝

• Use 𝑝 as the ground truth for evaluating the 
prediction of 𝑠, 𝑡
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Experiments: Visualization
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• Paths form a much smaller search space

• Asymptotic normality of the k-core

Zhang, Shichang, et al. “PaGE-Link: Path-based Graph Neural Network Explanation for Heterogeneous Link Prediction” WWW 2023

Proposition and Theorems


