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       collaborative research



Node ->
Researchers

Link -> 
       collaborative research

# nodes : 4,884
# edges/links : 19,241
Average degree :  7.8792



Problem : Infer Future Collaboration



Link Prediction



Link Prediction : In Social Network



Link Prediction : Recommend Friend



Link Prediction : Infer Protein-protein interaction
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The generic link prediction framework

● Similarity-based approach (topological feature)

● Learning-based approach  (topological feature + latent feature)

●
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Similarity-based approach 

➔ account (only) topological feature
◆ degree of nodes 
◆ path information

➔ works well (metric common neighbor)
◆  social network

➔ works poorly (metric common neighbor)
◆  protein-protein interaction network

➔ Limitation 
◆ Non-universal

● Different domains need different metrics
◆ Fails to predict link where 

● similarity scores do not capture the network’s latent formation mechanisms.



Learning-based approach 

➔ Probabilistic Graphical Model
◆ Ranking Method
◆ Stochastic Block Model

➔ Matrix factorization 
➔ Deep Learning

◆ CNN (Convolution Neural Network)
◆ GNN (Graph Neural Network)
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● Extract an enclosing subgraph of each target link
● Label the subgraphs using WL algorithm 
● Encode the subgraph as an adjacency matrix
● Encode the features to vector 

○ Publication title to a vector using word2vec transformation
● Split edges into train, validation, test set
● Feed the adjacency matrices along with feature vector to the graph neural 

network (GNN)
● Test and evaluate accuracy
● Python -> pytorch-geometric

Proposed approach



Proposed approach

Graph 



● Encodes the subgraph as an adjacency matrix
● Encode publication titles (text data) to feature vector using word2vec 

Data Encoding



Fetching Data 



Data Cleaning 



Data Cleaning 

# nodes : 4,884
# edges/links : 19,241
Average degree :  7.8792

Remove nodes with empty publication data
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given network G = (V, E)

❖ Take positive samples by selecting all edges (x,y) ∈ E.
❖ Take negative samples by randomly selecting 

α |E| pairs of x,y ∈ V such that (x,y) ∈/ E.
❖ Split both positive and negative samples to 

➢ 90% training set 
➢ 10% testing set

❖ Train GNN with training set
❖ Evaluate correctness using test set

Calculate correctness 



● Calculate accuracy using Stochastic Block Model
● Compare correctness

Compare Performance




