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Observing Change of Community Structure on Evolving Networks

JuN OawaDpA,! SHiNicHIRO YosHITT! and MASASHI FURUKAWAT!
b

Recently, many studies have been made on complex networks and finding their community
by means of dividing them based on their network topology. However these studies usually

are interested in static networks rather than evolving one.

In this paper, we propose how

to evaluate stability of community structure and vertex in community for each existing di-
viding method. Then, we run a computer simulation and come out characteristics of that’s

evaluation score of stability.
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Fig.1 Example of stopping divide on early step.
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Table 1 Characteristics of each dividing method.
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Fig.2 Systematic chart of community structure on
evolving network.
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Fig.3 3 patterns of alteration of community structure
from moment to moment.
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Fig.4 Time change of divided community includes vertex
v.
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Table 2 Active parameters of evolving networks.

00000 O
BAOOOO mo 2
BAOOOO m 2
CNNOOOO u 0.5
000000000000 mo | 2
000000000000 m 2

0000000000000000000000
000000000000 00D0000000
002 000000000000000O00000
000000D00000000000000
5.1 000000000
0000000000000000000000 BA
OO0O0®0CNNOOO”0BAODOOOOOOOO
0000000000000 00000000000
000 300000000000000000000
000000000000000000000000
00 200000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
1:20000
000D00000000000000000000
0000000000® 0000000000%00
0000000000000000000000000
0000000000000 00000000000
0000000000000 000000000000
0000000000 200000000000000
000000000000000000000000
0000000000D00000000000000
000000000000000000000000
O0BADODOOOOODOODOOOOOOODODODO
00D0000D0O000OCNNODOOOOODODOODO
000000000000000000000000
000000000000000D000000000
000000000000000000000000
000000000000000000000000
000000000000 D00000Erdés-Rényi O
00000000000 oo0o0o000o0oo
000000000000000000000000
000000000000000000000000
000000000000 00000000000
0D0000000D0000000
(1) BAODOOOCNNOOODOOODOOOOD
OD000O000¢=00000000000



Vol. 49 No. 2

000D000000000o
(2) DOOOOODD4000000000000
000000000000000000000
0000 S(1)0000000 Q(t)000000
(3) 0000000 1000000000¢—t+1
000010000000000100000
00000000 1000000100000
0oooooo
(4) t00D000D0 700000000000
0ooDO00 S=Y.1,S(¢) 000000
00000 Q=31 ,Q®00000oono
000000000000 Se(v,7) 00000
+0000000 TO0O0OD0O000000
(2)0000
000000000000 TO 1,00000000
D00000000000000000 TO0OOO
Dooo

6. ODOO0OO

o0oo0oopoUooooOoooooOooooooogo

6.1 0000000 OOOOOOO

ooo0ooooooooOoooooooooooo
0000000000000oooooooooog
oooooos070000

BAOOOODOOODOOOOOO 50000Newman O
0000000 Clauset OO0 O0OO0OODOOOODOOO
000000000000 000000Radicchid O
000 Radicchi+00O0O0OOOCOOOODDDODOOO
o0oo0O0ooooooooooooooooooog
ooooooo0ooUoooooouooooooooo
O00000oooooOoooooooooooog
O00000o0oo0oooooooooooooog
00000000 000ooooooooooooog
0000000000000 000000oooooog
dooddoboooooooooooooooooo
dodddooooooooobooooooooono
00BAODODODODODOOOODODODOOOOO
ooo0ooOoOoOo0ooooooooooooooog
o0o0o0O0oUoooooooooooooooooog
oooo

OOOCNN OOOOOOoooooo eoonoano
Newman 00 0 0 O Clauset O O O O O Radicchi+O
00000000000000000000gooog
RadicchiOOOOOOODOOOOO 3000000
0o0oO0oOo0oO0oDooooobooboobOOonbooOon
oooo

Jdddd00d00o0oOoooooooooooobooo 769
300 : ‘
Newman =
o250l  Clauset s
Radicchi mmmm

200l Radicchid==ssss

Accumulative sum of Modularity

150¢
100¢
501
0 e ‘
0 100 200 300 400 500
Elapsed Step
> 500 ‘ ‘
g 400
; ot
5 300
£ ﬁ“.;:.w
® 2001 L
= - I A It
E "‘:_,,,,“mnnn«‘"
S 100)‘%__‘;;"":.‘-\;
3
E o
Q
[$]
< -100}
0 100 200 300 400 500

Elapsed Step

05 BAOODOOOOO
Fig.5 Results on BA model network.
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Fig.6 Results on CNN model network.
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Fig.7 Results on random evolving model network.
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Fig.8 Distribution of vertex stability in divided

community on BA model network.
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Fig.9 Distribution of vertex stability in divided

community on CNN model network.
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community on Random evolving model network.
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Table 3 Vertex stability-centrality correlation in

community on step 7.
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