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Symbol Description

G a network or graph
\Y a set of nodes

E a set of edges

n the number of nodes

m The number of edges
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Table I.  Algorithms included in the experiments.

Algorithm Reference Complexity Imp
CFinder [Palla et al. 2005] - C++
LFM [Lancichinetti et al. 2009] O(n?) C++
EAGLE [Shen et al. 2009] O+ (h+n)s) C++
CIS [Kelley 2009] O(n?) C++
GCE [Lee et al. 2010] O(mh) C++
COPRA |Gregory 2010| Olvm log{vm/n)) Java
Game [Chen et al. 2010] O(m?) C++
NMF [Psorakis et al. 2011] O(kn?) Matlab
MOSES [MeDaid and Hurley 2010] O{en?) C++
Link [Ahn et al. 2010] O{?rﬁ.rf‘:“”,_} 4+
iLCD |Cazabet et al. 2010] O(nk?) Java
UEOC [Jin et al. 2011] O{ln?) Matlab
OSLOM [Lancichinetti et al. 2011] O(n?) C++
SLPA [Xie et al. 2011; Xie and Szymanski 2012] O(tm) C++
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Tahle II. The community detection ranking for n = 5000, g = 0.3 and low overlap-
ping density @, = 10%.

Rank | R5%,,, RS, RS% vy BSH, can N 255 i mege RS
1 SLPA SLPA SLPA SLPA SLPA SLPA
2 GCE OSLOM GCE OSLOM GOE CFinder
3 CIs Game NMF COPRA OSLOM Game
4 LFM GCE CIs Gamne CIS OSLOM
5 MOSES MOSES COPRA GCE Game MOSES
[i] CFinder COPRA OSLOM CIs COPRA COPRA
T Game Link LFM NMF LFM iLCD
5 OSLOM I8 Game LFM MOSES Link
a COPRA LEM CFinder  MOSES NMF LFM
10 NMF CFinder MOSES CFinder CFinder TEOQC
11 Link NMF Link Link Link EAGLE
12 iLCD iLCD EAGLE EAGLE EAGLE GCE
13 EAGLE EAGLE UEOC iLCD iLCD [
14 UEQC UEOC iLCD UEOC UEOC NMF
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Table TIT. The community detection ranking for n = 5000, 4 = 0.3 and high
overlapping density O,, = 50%.

Rank | RSy, RS, e R5%nr  HS5S o RS vt1 Om ega ST
1 MOSES SLPA COPRA  SLPA SLPA Link
2 COPRA Link SLPA Game MOSES UEOC
3 CFinder  Game GCE OSLOM Game SLPA
4 Game MOSES MOSES Link COPRA Game
o SLPA CFinder CFinder MOSES CFinder LEM
0 GCE OSLOM Game CFinder OSLOM CFinder
7 iLCD COPRA  OSLOM COPRA Link CI5
8 OSLOM GCE LFM LFM GCE MOSES
9 Cls iLCD CIs NMF LFM OSLOM
10 LFM LFM NMF EAGLE CIS iLCD
11 NMF CIs UEOC CIs iLCD GCE
12 Link NMF iLCD iLCD NMF COPRA
13 EAGLE EAGLE Link UEOC EAGLE EAGLE
14 UEQC UEOC EAGLE GCE UEOC NMF
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Fig. 5. Histogram of the detected
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NMF, LFM and MOSES created from
the results for LFR networks with
n = 5000, g = 0.3 and O, = 10%.
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Fig. 7. Histogram of the detected community sizes for EAGLE, UEOC and iLCD
crated from the results for LFR networks with n = 5000, 4 = 0.3 and O,, = 10%.
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Fig. 10. The number of detected overlapping nodes (normalized by O,) based on the results for
LFR networks with n = 50006 and p = 0.3. A value larger than 1 is possible.
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Table TV. The overlapping node de- Table V. The overlapping node detec-

tection ranking for n = 5000, p = 0.3  tion ranking for n = 5000, p = 0.3

and low overlap density O, = 10%. and high overlap density O, = 50%.

Rank ]| BS;  RSL =R Rank ]| 15; RSL, RST,
1 SLPA SLPA SLPA 1 Link Link Link
2 CFinder CFinder || CFinder 2 UEOC UEOC UEOC
3 OSLOM  Game Game 3 Game SLPA SLPA
4 Game  OSLOM || OSLOM 4 SLPA Game Game
5 MOSES COPRA || MOSES 5 CFinder  LFM LFM
6 iLCD MOSES || COPRA G LFM CIS CFinder
7 COPRA Link iLCD 7 CIs CFinder CIS
8 Link iLCD Link 8 GCE  MOSES [| MOSES
9 EAGLE LFM LFM 9 MOSES OSLOM [ OSLOM
10 GCE UEOC [ UEOC 10 iLCD iLCD iLCD
11 UEOC CIs EAGLE I OSLOM COPRA GCE
12 LFM EAGLE GCE 12 COPRA EAGLE || COPRA
13 CIS GCE CIS 13 EAGLE NMF EAGLE
14 NMF NMF NMF 14 NMF GCE NMF
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Table VI.

Test on a high school friendship network.

Algorithm Num. of communities Overlapping nodes NMI
CFinder 2 {12, 18} 0.1679
CIS 9 total 34 0.7495
COPRA 5 total 14 0.7966
EAGLE g {18} 0.4962
Game 10 total 14 0.4673
GCE 6 {0, 21, 45, 46, 61} 0.8333
iLCD 7 {5. 21, 26, 29, 31, 32, 33, 46, 61} 0.3713
LFM 7 {0, 45} 0.8134
Link 20 total 31 0.3155
MOSES 10 total 18 0.5037
NMF 7 {0, 12, 18, 45} 0.643
OSLOM 11 {45, 46} 0.4315
SLPA 6 {1, 42, 45, 59} 0.6788
UEOC 7 {0, 12, 18, 26, 29, 45} 0.8148
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