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Research summary: Inference and prediction on graphs 

Background 
Many data are well represented as a graph, such as 
interaction networks of people or devices or biological 
networks like protein interaction networks. Predicting 
unknown edges to be present and predicting attribute 
values such as the strength of an edge or properties of 
vertices has many immediate real-world applications. 

Research contributions 
1. Our recent research efforts mostly revolve 

around Conditional Network Embedding 
[1], which combines a maximum entropy 
model that expresses prior knowledge of 
the graph structure with representation 
learning. To improve the accuracy of 
predicting unknown links, we have studied 
how to combine several types of prior 
knowledge that are frequently present in 
graphs, in a highly scalable manner [2]. 

2. Evaluation of prediction methods for 
graphs is challenging, for example because splitting a graph into a train and test set is not 
straightforward. Studies varied wildly in how they approached the evaluation, leading to 
incomparable results across papers. Our toolbox EvalNE [3] enables standardization and 
allow evaluation scripts to be shared more easily, facilitating progress in the field. Using 
EvalNE, we also benchmarked embedding-based link prediction methods [4], finding that 
the field had not progressed as much from very simple baselines as was often thought. 

3. Predating our prior model integrating assortativity, we studied how to efficiently infer the 
strength of edges using the strong triadic closure property, which states that two incident 
strong edges must have at least a weak edge completing the triad [5]. 
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Figure 1: Using a maximum entropy prior for 
graphs, we may express prior knowledge such as 
node degrees (probability under the model given in 
the bottom left heatmap) and more complex 
information such as assortativity (bottom right), 
which are both difficult to model in an embedding. 


