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Problem

Statement:

Predict probability of connection
between two nodes, using prior
knowledge about the graph structure
and/or statistical analysis

Dataset:

Adjacency matrix
Sparse
Zeros and ones

Applications:

Graph restoration
Advising new friends in social networks



Assumptions

e Common Friends: |_/\/’<u) N N(U)|
e Jaccard’s Coefficient: ‘N<u) i N(U) ‘
| N (u) UN(v)

il

e Adamic-Adar Score:

teN(uE):ﬂN(v) log [N (2)]



Results

Best score: 0.646 +- 0.044 Best score: 0.641 +- 0.052 Best score: 0.652 +- 0.047
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Common friends number threshald from 0 to 20 Adamic adar score threshold from 0.1 to 6 Intersection over union threshold from 0 to 1



Spectral graph partition

Node 1’s local network
Diff ffil @
@
“‘ > |
[ @

Affiliation-1

Affiliation-2



Relaxation
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Leveraging social media networks for classification:
https://link.springer.com/content/pdf/10.1007%2Fs10618-010-0210-x.pdf



Random walk&word2vec

e Random paths are sentences
e Applyword2vecasitis
e Did not work out :(

(a) Random walk generation.

Inspired by DeepWalk: Online Learning of Social Representations:
http://www.perozzi.net/publications/14_kdd_deepwalk.pdf



Results comparison

e ROC AUC for basic approach: 0.652 +0.047
e ROC AUC for spectral partitioning: 0.887 + 0.023



Discussion

e Spectral approach is better than the heuristical
e But for bigger graphs online algorithms (node2vec, etc.) are better
e Random walk&word2vec did not succeed



Thank you for your attention!



