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Homophily & Heterophily
Homophily is the above-chance occurrence of interactions between similar nodes. 
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Null model
preserve relative class sizes, 

and structural properties, e.g., 
average degree.
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Homophily & Heterophily
Homophily is the above-chance occurrence of interactions between similar nodes. 

Heterophily is the above-chance occurrence of interactions between dissimilar nodes. 
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Higher-Order Homophily

Do within-class  hyperedges make sense?
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A Guide to Higher-Order Homophily
ModelsMeasures
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A Guide to Higher-Order Homophily
Measures

• We survey different definitions.
• Hypergraph homophily
• Simplicial homophily
• Perplexity-Homophily index
• Random Walk HyperSegregation
• Message Passing Homophily
• Hypergraph assortativity
• Hypergraph Modularity
• Clique Projection
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• Simplicial homophily
• Perplexity-Homophily index
• Random Walk HyperSegregation
• Message Passing Homophily
• Hypergraph assortativity
• Hypergraph Modularity
• Clique Projection

• We provide didactic examples.
• We provide guidance on conceptual 

insights, limitations, challenges… 



2026-06-03 Moritz Laber 17

A Guide to Higher-Order Homophily
Models

• We provide an overview of different 
classes of models.
• Null models
• Hypergraph SBMs
• Geometric models
• Growing / Mechanistic models
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A Guide to Higher-Order Homophily
Models

• We provide an overview of different 
classes of models.
• Null models
• Hypergraph SBMs
• Geometric models
• Growing / Mechanistic models

•  Discuss their role in for studying 
higher-order homophily.

• Highlight open questions. 
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Example Measure: Hypergraph Homophily 

 

  

 

 

 

 

  

 

   

  

Properties

𝑁 = 12 number of nodes

𝑐 ∈ {0, 1} two classes

𝑁0 = 8 number of class 0 nodes

𝑁1 = 4 number of class 1 nodes

𝐸 = 7 number of hyperedges

𝛼 ∈ {2,3,4} hyperedge sizes

Veldt et al. Sci. Adv. 9 1 (2023)
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Example Measure: Hypergraph Homophily 
Size Type

Number of hyperedges of type

𝐸𝛼,𝑡
(𝑐)

= 𝑒 ∈ 𝐸: 𝑡𝑐 𝑒 = 𝑡 ∧ 𝑒 = 𝛼
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Example Measure: Hypergraph Homophily 

𝑎𝑐,𝛼,𝑡
VBK1 =

𝑡𝐸𝛼,𝑡
𝑐

σ𝑡′=1
𝛼 𝑡′𝐸𝛼,𝑡′

(𝑐)

𝑏𝑐,𝛼,𝑡
VBK1 =

𝑁𝑐−1
𝑡−1

𝑁−𝑁𝑐
𝛼−𝑡

𝑁−1
𝛼−1
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VBK1 =
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Example Measure: Hypergraph Homophily 

Veldt et al. Sci. Adv. 9 1 (2023)
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Example Model: H3 Model
Nodes

1 2 3 4 5
1

Laber, Dies, Ehlert et al. Comm. Phys. 9 13 (2026)
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1

2
𝐸2,0
(0)

= 2 𝐸2,1
(0)

= 3 𝐸2,2
(0)

= 2

𝐸3,0
(0)

= 3 𝐸3,1
(0)
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(0)

= 2 𝐸3,3
(0)

= 3

Hyperedge Templates3 𝐸𝛼,𝑡
(𝑐)

Laber, Dies, Ehlert et al. Comm. Phys. 9 13 (2026)
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= 3 𝐸3,1
(0)

= 1 𝐸3,2
(0)
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= 3

Hyperedge Templates3

𝑢

𝑢′

5
𝑝𝑣→𝑢 ∝ 𝜅𝑖𝛿𝑐𝑣𝑐𝑢

Sampling

𝐸𝛼,𝑡
(𝑐)

Laber, Dies, Ehlert et al. Comm. Phys. 9 13 (2026)
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Conclusion

Key Insights

• Hyperedges are not either within- or between-class. Higher-order mixing patterns are 
much richer.

• Mixing patterns can vary with hyperedge size.
• There is a lot of methods out there, but less effort to re-connect theory  in the social 

sciences and a lack of synthesis. 
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Conclusion

Key Problems

• What is the “right” scale for measuring homophily?
• How should we summarize the high-dimensional information that attributed 

hypergraphs provide?
• How do we create hypergraph models that are principled and computationally efficient?
• Do higher-order mixing patterns matter beyond pairwise affinity?
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Advertisement

A Guide to Higher-Order Homophily

Other Projects
Erdős-Rényi Random Hypergraphs (Thursday, Higher-Order & Multi-Layer Networks 3)
Percolation in Growing Stochastic Block Model (Today, Poster 129)
Robustness & Generalization in Uncertainty-aware MPNN (Today, Poster 39)
  

Effects of higher-order interactions and 
homophily on information access inequality

https://doi.org/10.1038/s42005-025-02445-yhttps://arxiv.org/abs/2606.02537v1
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