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Motivation

Communities are sets of densely connected nodes

§ Important for many applications

Most previous work has two main limitations:
1. Most previous work does not address the hierarchical community detection problem 
2. Inefficient for large graphs with a runtime that is not linear in the number of edges

This work proposes an approach called hLP that addresses both these limitations.

§ Fast linear-time approach for revealing hierarchical communities in large graphs



Problem

Desired properties:

§ Finds “good” high quality communities 
§ Fast algorithm for large graphs – linear time and space complexity
§ Summarizes structure at various levels of granularity

Given G, hLP computes 
(i)  a hierarchy of communities
(ii) a hierarchy of super graphs

s.t.



Overview

Two main steps:

1. Label propagation
2. Super graph construction
Repeat 1-2 until convergence
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L = number of layers
T = number of iterations
M = number of edges

Time Complexity:



Overview

L = number of layers
M = number of edges
N = number of nodes

Space Complexity:

Two main steps:

1. Label propagation
2. Construct super graph
Repeat 1-2 until convergence



Results

§ Use modularity for evaluation



Runtime comparison
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Summary of Contributions

§ Proposed a new hierarchical graph clustering algorithm

§ Fast with linear time and space complexity

§ Outperforms other algorithms in terms of cluster quality

§ Useful for visualization and interactive exploration of large networks



Thanks for listening!



Appendix


