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Modularity maximization is the most popular technique for the detection of community structure in 
graphs. The resolution limit of the method is supposedly solvable with the introduction of modified 
versions of the measure, with tunable resolution parameters. We show that multiresolution modularity 
suffers from two opposite coexisting problems: the tendency to merge small subgraphs, which 
dominates when the resolution is low; the tendency to split large subgraphs, which dominates when 
the resolution is high. In benchmark networks with heterogeneous distributions of cluster sizes, the 
simultaneous elimination of both biases is not possible and multiresolution modularity is not capable 
to recover the planted community structure, not even when it is pronounced and easily detectable by 
other methods, for any value of the resolution parameter. This holds for other multiresolution 
techniques and it is likely to be a general problem of methods based on global optimization. 

Submission history
From: Santo Fortunato Dr [view email] 

[v1] Wed, 6 Jul 2011 15:11:52 GMT (332kb,D)

[v2] Sun, 12 Feb 2012 20:25:39 GMT (358kb,D)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact. 

Download:
● PDF 
● Other formats 

Current browse context:
physics.soc-ph 
< prev | next > 
new | recent | 1107

Change to browse by:
cs

cs.SI 
physics 

References & Citations
● NASA ADS 

Bookmark(what is this?) 

         

 

Comments: 9 pages, 9 figures. Analysis extended to other global optimization methods. 
Final version published in Physical Review E

Subjects: Physics and Society (physics.soc-ph); Social and Information Networks 
(cs.SI)

Journal reference: Physical Review E84, 066122 (2011)
DOI: 10.1103/PhysRevE.84.066122
Cite as: arXiv:1107.1155 [physics.soc-ph]
  (or arXiv:1107.1155v2 [physics.soc-ph] for this version)

We gratefully acknowledge support from
the Simons Foundation

and member institutions 

(Help | Advanced search)

    

Search or Article-id

All papers Go!


