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- Problematic

Ranking the algorithms
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Classical approaches: Scalar ~
ality Desirable properties I Clustering Ground-truth comparison
AD| AO FO ID MO OM NMI | OI | Fl-score
HypOtheses' LFM 1.39| 2.93 3 0.45 12.775 0.13 GCE 051 0.16 0.11
Ground-truth community structure available GCE 3881 146 294 |027 35 85 0.14 0SI OM 0'31 0 ) 0.28
Overlapping community detection algorithms : : :
OSLOM 4 1 8 742 354 062 60276 0 1 6 IT: Normalized Mutual Information (NMlI), PC: Omega Index (Ol),
/ K :.N,?C\;irage Degree (AD), Internal Density (ID), IE: Average ODF (AO), Flake ODF (FO), Max ODF /
Drawback: Same values can represent very different situations
Multidimensional approach: Set of topological properties of the community structure
Basic V E o d g deg G 1t C
N 4 i O PGP~ [1074 23091 3.77E-04 15 743 417 4292
¥ b O LEM* 43558 146969 LSSE4 26 912 675
< p &= O GCE* 741 2840  1.04E-02
- . . OSLOM*
Compare the ground-truth community structure with the uncovered
community structure
Microscopic Degree distribution
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Number of nodes (V), Number of edges (E), Density (p), Diameter (d), Average shortest path (IG), Average node degree (deg), Max node
Hop-plot
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degree (6(G)), Assortativity (t), Clustering (C)

(a) PGP*
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(c) GCE* (d) OSLOM*

Mesoscopic
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Average clustering as a function of node degree
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(a) PGP* (b) LEM* (c) GCE* (d) OSLOM*
(a) PGP* (b) LEM* (c) GCE* (d) OSLOM*
Community size Overlap size Node membership
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Ranking the algorithms
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computation . construction . ' : Topologica O(z> 525+, H2 Goodness of A 005 005 023 01 oo1 Ranking
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Real-world Network I ) Sl an : :
CN, ©ns Bis-+sHn A, 003 011 003
PL BE CA E GM LO LN N U WB LFM*  GCE* OSLOM* LINKC* SVINET* SLPA* DEMON*
KS 004 066 027 031 066 047 0.19 047 064 0.14 KS(Power-Law) 006 005 008 0.04 002 002 0.09
KS value degree distribution ground-truth: Power-Law (PL), Beta (BE), Cauchy (CA), Exponential ks value degree distribution uncovered community structure
(E), Gamma (GM), Logistic (LO), Log-Normal (LN), Normal (N), Uniform (U), Weibull (WB) Hypothesis: Power-law
Results ; _ .
~ Quality Clustering Community structure (Topo)
AD AO FO ID MO OM . .
D1 NMI Ol  Fl-score Basic Micro Meso
Redund ? AO 029 1 NMI 1 Basic 1
caunaancy : D 004 o1l <. Ol 042 1 Micro  0.61 1
ID -0.04 0.11 -0.29 1 .
MO 089 043 057 004 1 Fl-score 0,35 0,71 1 Meso
OM 0 0.54 -032 0.25 0.04 1
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Topo  Quality Clustering
Ii ' A Topo 1
Topo, Quality or Clustering : |
Quality

Low correlation
0.11  0.28 1
Topo  Quality ~ Clustering
Topo
096 1
Clustering  0.57

Each dimension shows
a different view of the
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The winner ? GCE
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Mesoscopic Clustering Quality
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Topo is more flexible
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MCDM Ranking
Fl-score
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Open questions
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1. What is the space size?
2. Ground-truth unavailable?

3. Non-overlapping communities?
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For more information: https://doi.org/10.1016/j.physa.2017.10.018



https://www.sciencedirect.com/science/article/pii/S0378437117310282?via%3Dihub

