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Background

• Pre-training graph neural networks (GNNs) is under-explored with some 

exceptions, while its necessity emerges in recent years;

• Designing GNN pre-training schemes is challenging due to the dataset 

diversity;

• Recent surge of interest in contrastive learning

in computer vision provides us a potential

methodology for designing

GNN pre-training schemes.
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Methods: Data Augmentation for Graphs

• Data augmentation: creating novel and realistically rational data via 

certain transformation without affecting the semantics label;

• Little exploration on data augmentations on graphs;

• We propose four general data augmentations for graph-structured data 

and discuss the intuitive priors that they introduce.
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Methods: Graph Contrastive Learning (GraphCL)

• GraphCL: maximizing agreement between two augmented views of 

graph via a contrastive loss in the latent space.
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The Role of Data Augmentation in GraphCL
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The Role of Data Augmentation in GraphCL

• Obs. 1. Data augmentations are crucial in graph contrastive learning;

• Obs. 2. Composing different augmentations benefits more;

• Obs. 3. Edge perturbation benefits social networks but hurts some 
biochemical molecules;

• Obs. 4. Applying attribute masking achieves better performance in denser 
graphs;

• Obs. 5. Node dropping and subgraph are generally beneficial across 
datasets.
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Comparison with the State-of-the-art Methods

• Semi-supervised

learning:

• Unsupervised

representation

learning:
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Comparison with the State-of-the-art Methods

• Transfer learning:

• Adversarial robustness.
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Thank you for listening!


