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Introduction

Task: link prediction

Motivation: graph connectivity information has been used (i.e., node
degree, distance to target nodes), but not enough

We propose to use advanced topological information: Persistent
Homology (PH)

count the number of loops
measure the range of distance for each loop
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Persistent homology

PH: capture topological structures (connected components, loops) and
encode their significance in view of the filter function

Filter function: an observation of the elements of the graph

Contribution:
Involve pairwise PH to enhance GNN for link prediction
Accelerate the computation of PH
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TLC-GNN

Enclosing subgraph: intersection of k-hop neighborhoods of target nodes
Minimize the cross-entropy loss using negative sampling
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A Faster Algorithm

Maintain a rooted tree while going through the descending filtration
Every time a new edge is added, find the corresponding persistence pair
by inspecting the newly formed loop
Update the tree and continue with the next edge
The proposed faster algorithm achieves 1.5 to 2.5 times speedup
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Experiments

AUC-ROC: Achieves SOTA on nearly all the benchmarks
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Thanks for listening!

Paper / code link: https://arxiv.org/abs/2102.10255
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