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Encoding largely ignored cluster assumption of SSL to learn clusterable representations of nodes in a transductive 
graph based SSL framework.
Contribution :~

● Semi-Supervised Cluster Invariance Property for nodes 
~ clustering nodes with similar labels together.

Motivation & Objective :~

SS-NMF Framework :~

Components of SSL:~ Well-separated classes, label 
smoothness assumption, clusterability, manifold assumption.

● Cluster Assumption:~ If points are in the same 
cluster, they are likely to be of the same class.

Experiment Results & Analysis :~

Experiment Setup :~
● 5 fold cross-validation, 50% train-test split with random and stratified sampling.
● K-means & C-means clustering to detect (non)-overlapping clusters. 

Logistic Regression classifier for classification.
● Penalty[model] = Avg(Best[Dataset - Performance[Model][Dataset])

State-of-the-art Results :~

Robust performance (ranks first 
in 8/10 datasets and ranks 
second in rest 2/10) across 10 
datasets in comparison with 8 
baselines for node classification.

Performs outstandingly well in 
node clustering task with 
improvement upto 7% over the 
second best model MNMFL.

Well-separated and homophilous 
clusters !

Stratified Sampling | 
Micro F1 scores in 
percentage

Cora Citeseer Pubmed

Planetoid 69.1 49.3 66.4

SS-NMF 78.8 50.6 79.6
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Flow of supervision knowledge from labeled 
nodes to unlabeled nodes irrespective of their 

positions in graph !


