What Is a Network Community?
A Novel Quality Function and Detection Algorithms
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¢ Database
e Long: 35/129 = 27%
e Short: 6/37 = 16%

e Information Retrieval
e Long: 43/171 = 25%
e Short: 27/101 = 27%

¢ Knowledge Management
e Long: 87/346 =25% « 00O
e Short: 36/138 = 26%

(Long paper: 10 0 0O 0O O Short paper: 4 0 0 )
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f(C) = 272 f(S) =222
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e e[S]:=S0000 —/Sewze
e cUt[S]:=SO000000O0OO cut[S] = 2
D[S] =14

e D[S]:=SO00000000

oooooon

e DS(S) = 2%'3] afaluln

e OQC(S) = e[S] — a(’?’) OQC 0 U (Tsourakakis et al. '13)

B cut[S]
« COND(S) = e by gy 0000000
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OO0O0o00odO(Newman& Girvan’04) D0 DOODODOOOODOO
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00000000000 (Leskovec etal.’10)
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e X ~ B(N,p)
e 000DDDDDOX ~N(Np, No(1 - p))

e 0O0OOX/N~N(p,p(1-p)/N)
SCvioiooooooooooooooooooooooonog
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e 00:G=(V,E)
e 00: S C Vthat maximizes com(S)

ggdooooooobooboooood
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° DD:G:(V,E)&kmin,kmax€Z>0
e O00: S C Vthat maximizes com(S) under knin < |S| < Kmax

e 00:G=(V,E)&QCV

e 00: S C Vthat maximizes com(S) under Q C S
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1st Phase: Greedy peeling + 2nd Phase: Local search

1st Phase: Greedy peeling

1: 00000000000O0OCOCO000O0OooODOoOOOO
2. 000000000000O0O0 SCcvooo

gbobobobobobobobobobo

goog goog

oooo 1/2 (Charikar '00) O(m+ n)
OQCOO OO0 (Tsourakakis etal. '13)  O(m+ n)

(:0000000)
000000000000000000000000 O(m+ n)
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Greedy peelingD D00 SCVOOO

2nd Phase: Local search

1: 00000000000 0DOO0O0O0Oo00ooDooDo
oD vObhooboboobooobooobooooo
vO SOO00O0 (ooOo sooon)

2. 0000000000000 000000OOOO
() 0000000000
() 0000000 Tmax 00ODODO

3: 000000 RhaxUODODODOOOOOOO

00000 O((m+ n)- Tmax - Bmax)
DDDDDDDDTmaX:OO, RmaX:1OD|:|D
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1st Phase: 00 knin < |S| < knax 0000000 SCVOODO
2ndPhase: 000000000 ODOOOCOO
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1st Phase: Greedy peeling0 00000000000 O0ODODOOOO
2nd Phase: 00000000 OOOOOOOOO
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Parameters:

e n: 00O «+ 1000

e c:0000OO0OOO < 500r100 @

e p,: 00000000 OO0OODO +0.20r0.4

e pou: 10000000000 DOOO <« 0.01,... G=(V,E)
Algorithms:

0000000000000 0Greedy peeling + Local search

Evaluation: Jaccard O O
|SN S

J(S,5) = 1SUS|
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e JO0D0DODOODODOIOCOMUIOIODDODO S*ODODO

e OQCOODDOODODOUULOLDODO p,ODODOD
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D000000000000000000000

Parameters:

e n: 000 « 1000 or 5000 QO
e 000000000 + -2 OOO

4:00000000000000000 « —1

d:0000 « 20

Omax: 0000 « 50 G=(V,E)
(Cmins Cmax): 0 0000000000000 0 « (10,50) or (20, 100)
0000000 « 0.05,...

Algorithms:
0000000000000 000D00000000 Local search
. SN S
Evaluation: J(S. S = ‘7
(5,57) |SU S¥|
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Jaccard index
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Algorithm:
0000000000000 0000Greedy peeling + Local search

Network com(S) |S]| e[S] cut[S]
Lesmis 0.578 15 64 23
Polbooks 0.579 41 176 20
Football 0.665 9 36 25
Polblogs 0.515 500 6,904 1,333

AS-22july06 0.569 7,277 12,572 4,510
web-Stanford  0.865 5,749 227,449 11,142

DBLP 0.902 494 15,389 2,765
web-Google 0.939 184 3,172 408
AS-Skitter 0.729 157,216 2,570,493 265,258

Livedournal 0.957 9,323 1,003,448 27,817

e 00000000 e[S]>cut[S] (00 com(S)0OO0DOOON)
¢ 400000000000000000 20000
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