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Oceans of unlabeled Graph Data
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Social NetworkBiochemical Molecule Knowledge Graph

How to utilize oceans 
of unlabeled data?

Self-supervised 
pretraining

+
Supervised
Finetuning



Graph Contrastive Learning
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Encourage uniform 
distribution on hypersphere
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The cyano group 
indicates toxicity

Two Aug. lines and inherent limitations

Potential semantic 
information loss

Expensive & 
undermining generalization

A new augmentation:
- Preserving semantics
- Not relying on expertise



Rationale: sufficient to predict
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Invariant Rationale Discovery

Complement: the prediction 

is independent of it

Rationale  

Ø a small subset of instance-discriminative features
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Rationale-aware Graph Contrastive Learning

Pulls two rationale-aware views 

close 

Discovering instance-

discriminative nodes

Pushes complement away 

from rationale



Ø RQ1: effectiveness of rationale generator

Ø RQ2: performance of pre-trained backbone model on downstream tasks
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Experiments



Ø Mutag dataset. 
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Experts

RGCL

RQ1: effectiveness of rationale generator

Capable of capturing instance-discriminative features



Ø Transfer Learning (Pretrained on ZINC15)
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RQ2: performance on downstream tasks

Powerful representation ability
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Ø Take-home message
Ø Revisit graph contrastive learning from the standpoint of invariant rationale discovery and propose 

Rationale-aware Graph Contrastive Learning for GNN pre-training

Ø RGCL reveals salient features about graph instance-discrimination as the rationale and endows the 

backbone model with powerful representation ability

Summary



Thank you!
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Codes and Datasets available at https://github.com/lsh0520/RCGL


