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Existing Message Passing

(a) Uniform and Blind
Message Passing

(b) Diverse and Interactive
Message Passing
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Diverse Message Passing

(a) Uniform and Blind
Message Passing

(b) Diverse and Interactive
Message Passing
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(a) Uniform and Blind
Message Passing

(b) Diverse and Interactive
Message Passing
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(a) Uniform and Blind
Message Passing

(b) Diverse and Interactive
Message Passing
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Motivations - Attribute Diversity

Homophily Rate of Graph

Topology Node Label+
Graph-level

Homophily Rates of Attributes

Topology Node Attribute+
Attribute-level

0.00E+00

5.00E-03

1.00E-02

1.50E-02

2.00E-02

2.50E-02

3.00E-02 texas（0.06） wisconsin（0.16）
squirrel（0.22） chameleon（0.25）
cornell（0.11） actor（0.24）
citeseer（0.71） pubmed（0.79）
cora（0.83）

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

0 500 1000 1500 2000 2500

texas（0.06）
wisconsin（0.16）
squirrel（0.22）
chameleon（0.25）
cornell（0.11）
actor (0.24)
citeseer（0.71）
pubmed（0.79）
cora（0.83）

Attribute 
As 

Weak 
Label

0.00E+00

5.00E-03

1.00E-02

1.50E-02

2.00E-02

2.50E-02

3.00E-02 texas（0.06） wisconsin（0.16）
squirrel（0.22） chameleon（0.25）
cornell（0.11） actor（0.24）
citeseer（0.71） pubmed（0.79）
cora（0.83）

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

0 500 1000 1500 2000 2500

texas（0.06）
wisconsin（0.16）
squirrel（0.22）
chameleon（0.25）
cornell（0.11）
actor (0.24)
citeseer（0.71）
pubmed（0.79）
cora（0.83）



Semi-supervised Diverse Message Passing

(a) Uniform and Blind
Message Passing

(b) Diverse and Interactive
Message Passing
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(a) Uniform and Blind
Message Passing

(b) Diverse and Interactive
Message Passing
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Semi-supervised Learning

(a) Uniform and Blind
Message Passing

(b) Diverse and Interactive
Message Passing
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Model Complexity O( |E|F )

The first strategy

The second strategy

Model Complexity O( FxF )

Model Complexity O( FxF )







Self-supervised Diverse Message Passing

(a) Uniform and Blind
Message Passing

(b) Diverse and Interactive
Message Passing
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(a) Uniform and Blind
Message Passing

(b) Diverse and Interactive
Message Passing
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Diverse 
Interactive

Reduce Model Complexity & Preserve Expressive Power
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Diverse Message Passing can prevent over-smoothing issue

Theoretical Analysis

Semi-supervised Task

Self-supervised Task

The connection between learned propagation weights and graph partition

The connection between inner-product message and community detection



Diverse Message Passing can prevent over-smoothing issue

Theoretical Analysis

Semi-supervised Task

Self-supervised Task

The connection between learned propagation weights and graph partition

The connection between inner-product message and community detection



Learned propagation weights vs. Graph partition



Learned propagation weights vs. Graph partition



Learned propagation weights vs. Graph partition



Learned propagation weights vs. Graph partition

Learned  
propagation  

weights

Graph  
partition

vs.



Learned propagation weights vs. Graph partition



Diverse Message Passing can prevent over-smoothing issue

Theoretical Analysis

Semi-supervised Task

Self-supervised Task

The connection between learned propagation weights and graph partition

The connection between inner-product message and community detection



Inner-product message vs Community detection

Message

Passing
EM



Diverse Message Passing can prevent over-smoothing issue

Conclusions

Semi-supervised Task Self-supervised Task

Learned propagation weights vs. Graph partition Inner-product message vs. Community detection
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(a) Uniform and Blind
Message Passing

(b) Diverse and Interactive
Message Passing
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Diverse Message Passing


