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Node Classification - Summary

Data Model Loss Optimization
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Node Classification - Summary

Data Model Loss Optimization

Test Performance:

0.531

Test Performance:

0.788
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Node Classification – Dive Deep

Why there is such a performance difference?

Because Graph Machine Learning Model is 

advanced, it is better, it uses graph-structure

But still why?
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Node Classification – GNN Embedding Space

MLP: X, Y GNN: X, A, Y
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Node Classification –Input Space

MLP

GNN
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Node Classification –Embedding Space

MLP

GNN
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Node Classification – Advanced topics

1. Homophily vs Heterophily

2. Number of Layers – Over-smoothing
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Node Classification – Homophily vs Heterophily

1. Homophily vs Heterophily

2. Number of Layers – Over-smoothing
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Node Classification – Homophily vs Heterophily

Tree Decomposed Graph Neural Network, CIKM’21

Homophily

Birds of a feather flock together

Heterophily
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Node Classification – Homophily vs Heterophily

How to measure the homophily/heterophily

𝜙global
1 =

𝑛=1

𝑁

𝜙local /𝑁

𝜙local =
# Neigbors from the same class

# Neighbors

𝜙global
2 =

#Edges between nodes of the same class

# 𝐸𝑑𝑔𝑒𝑠
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Node Classification – Homophily vs Heterophily

How to measure the homophily/heterophily

Very high homophily
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Node Classification – Homophily vs Heterophily

How is the performance changing when

homophily/heterophily changes?

Stochastic Block Model

0.03 0.001
0.001 0.03

Homophily: 0.9679660362794288
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Node Classification – Homophily vs Heterophily

How is the performance changing when

homophily/heterophily changes?

Stochastic Block Model

0.001 0.03
0.03 0.001

Homophily: 0.0350115001277792
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Node Classification – Homophily vs Heterophily

Now we have our structure, but how about feature?

Multi-variant Gaussian Distribution
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Node Classification – Homophily vs Heterophily

2D Gaussian Distribution

If you use MLP, what performance would you get?
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Node Classification – Homophily vs Heterophily

2D Gaussian Distribution

If you use MLP, what performance would you get?
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Node Classification – Homophily vs Heterophily
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Node Classification – Homophily vs Heterophily
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Node Classification – Homophily vs Heterophily
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Node Classification – Homophily vs Heterophily

Can we classify correctly?
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Node Classification – Over-smoothing

1. Homophily vs Heterophily

2. Number of Layers – Over-smoothing
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Node Classification – Over-smoothing
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Node Classification – Over-smoothing

Layer 1

Layer 2

Layer 6
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Node Classification – Over-smoothing
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Any Question?
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