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Higher-order motif analysis Higher-order communities Visualization

What are
higher-order networks?

What tools are implemented? What data is available?

Data storage & conversion: store higher-order data as 

hypergraphs; convert to bipartite networks, maximal simplicial 

complexes, line graphs, dual hypergraphs; add features to hyperedges 

(e.g., sign, weight, direction, time)

Centrality measures: hyperdegree, spectral approaches.

Motif analysis: exact and approximated algorithms

Community detection: overlapping communities and hyperedge 

inference; core-periphery organization.

Filtering: statistically validated hyperedges and interacting node 

groups.

Generators: Erdős-Rényi, scale-free, configuration, and community-

based models; activity-driven model for temporal group interactions.

Dynamical processes: synchronization, social contagion, and 

random walks.

Visualization: visual insights into the higher-order organization of 

real-world systems
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Systems with non-dyadic interactions are 

ubiquitous, with examples ranging from 

cellular networks, drug recombination, 

structural and functional brain networks, 

human and animal face-to-face interactions, 

and collaboration networks.

Higher-order interactions can be naturally 

described by alternative mathematical 

structures such as hypergraphs, where 

hyperedges connect groups of nodes of 

arbitrary size.
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HGX is a Python library for the analysis 
of real-world complex systems with 
group interactions and provides a 
comprehensive suite of tools and 

algorithms for constructing, visualizing, 
and analyzing hypergraphs.
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