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Modular structure of biological networks
Community structure of complex networks

Shihua Zhang
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Santo Fortunato, Physics Reports, 2010.
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S. Zhang, R.S. Wang, and X.-S Zhang. Physica A, 2007.
S. Zhang, R.S. Wang, and X.-S Zhang. Physical Review E, 2007.
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Graph kernels, hierarchical clustering, and network community
structure: experiments and comparative analysis

S. Zhang, X.M. Ning, and X.-S Zhang. EPJB, 2007.
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Problems, or not?

Modules indistingisable via
Optimization of modularity
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Fortunato & Barthelemy,
PNAS, 2007.
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TABLE 1. Benchmark performance for symmetric and asvm-

metric group detection measured as fraction of correct assignments,
averaged over 100 network realizations with the standard deviation

in parentheses.

Group kowr  Compression o [ value
Svmim. 6 0.99 (0.01) 0.99 (0.01) 0.99 (0.01)
7 0.97 (0.02) 0.97 (0.02) 0.97 (0.02)
8 0.87 (0.08) 0.89 (0.05) 0.91 (0.03)
Node asymm. 6 0.99 (0.01) 0.85 (0.04) 0.99 (0.01)
7 0.96 (0.04) 0.80 (0.03) 0.98 (0.02)
8 0.82 (0.10) 0.74 (0.05) 0.94 (0.03)
Link asymm. 2 1.00 (0.00) 1.00 (0.01)  1.00 (0.00)
3 1.00 {0.00) 0.96 (0.03) 1.00 (0.00)
4 1.00 (0.01) 0.74 (0.10)  0.99 (0.01)
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S. Zhang, X.M. Ning, C. Ding and X.-S Zhang. BMC Systems Biology (2010)
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Q partitions the network into three
communities (two Kn and one K5) when
n>=16 (respectively, n>=21), in which Ks is a
sub-graph violating all reasonable
community definition.

X.S. Zhang, R.S. Wang, Y. Wang, J. G. Wang, Y. Q Qiu, L. Wang, and L.Chen.
Europhysics Letters (EPL), 20009.
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X.S. Zhang, Z. Li, R.S. Wang, Y. Wang.
Journal of Combinatorial Optimization, 2011.
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