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Local Community Detecting Method Based on the Clustering Coefficient

LI Kong-wen GU Qing ZHANG Yao CHEN Dao-xu
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Abstract Community detecting has been a research topic in the complex network area. The global information of the

whole network, which is required by the traditional community detecting algorithms, is hard to get when the scale of the

network grows. On the other hand,in many cases we only care about the local community of one particular node of the

network, To make the local community detecting faster and more accurate, this paper proposed a local community detec-

ting method based on the clustering coefficient of the nodes. The proposed method, which leverages the connectivity

density and the characteristics of clustering coefficient, starts from the target node of the network and detects the com-

munity it belongs to by searching the neighbor nodes. This method requires only the local network information related

to the target node and is faster compared to the traditional community detecting algorithm. It is also applicable for global

community structure detecting, The method was applied to the Zachary network and JSCG, and the experiment results

were analyzed by comparing with the actual characteristics of the object network.

Keywords Community,Clustering coefficient, Community detecting

1 5|8

R AW LI RIR R R R P A Y 4% il (E
2 P TUEEHER R 5, (B B BT S 2% 45 30 BUB W™ 6 1)
X. EEEARMM L, ARV, TR EH SHE
A B G 3 R AE 5 R0 4%, 490 4/ i SR 00 0 T A B 4
P X L A O A R Y M LR OB AR A R
T IR EN R IR L 5K P 45 R LA — AL Rl v - 4%
FRAFTERL PSS , B4 o 2 A4 R A P IR i
a2 i i upe 2 AR

YNARTAE 52 2% B £ o HEATIE B A9 A LRI 2 B R AT 2
| BBITRRE - MRE . AT FREZME P g, BT
FARRE TRZR MR RNE B, Bl F 4R % GNE

5% F 1:2009-08-26 3&& H i 2009-10-09

B HE Newman B SH R E T MEN L RERRR
RIZZ AL I SEH . SRTIT, RS T K et , RBLERME
BARH W, R 5 B A W Sh SRR, BB ; 5735, 7E
REFRT B ARKERRMEE R ALY, Flm,
TEFL 2 P4 P ROl R RO RN AR, AR
B IR i aMErt S, EERBHEXRNE
T 5 ERE TSR EEN B, R ENE S
. EXEERT AT BN IRNEN LR
g T AT R R PR SBTER R AR
BH.E2AHRERMEREHHEANESE, #i
Aaron Clauset 5 H: = AR5 HED 42 , BV Ao B K 4 R B
W B iRk 8RB H; James P. Bagrow £ THRRE
ERFLE B B2 shell BIBES, N R EBIFRR AT B

AN 863 EREHATN ZBIF(2006AA012177), R B REHER 4 (60873027) %) .

AL (1982—), &, Wit A , EEMAFH MR IHE 5 HAT4EHE , E-mail: likongwen@gmail. com; Bl K(1973—), 8, #48, T EWT N
R R TRk 5851984, B it FEFRF AT B S IHTLH FEE 1949, B . 88, 8L 48, FF

BRI RS ESHATLE RETES,
. 46 .



#,0E AK MRE R BB A LR BESER Y
THETV AR RE R IR R s A,

AR — MR B S BT B R R
R IEFER G SR AU AR TSR L B AR AR SR Y S BT
R B . R R 4R E T S S | B Tt RIS
HHOEERE, i mRREHERENSETEEE
iz B S H AR ST ERE, A M R4 R
VWERAHEBEEW, ZBET AT R XA R —
. TANBEREMERRERE Y SR ZMERNERRE
L ENTT SRR B A E SR ARERR
FIZBR RN R E A A RS S AR, ZE BB A
F& Rt A4 A FZE SR I RBIEN T ARG, A
R 28 AL AR T — 5 ST S AL A, EE AR L B A
e T S R Az Et s

“ETREFEW ARG AN SRR ANE S &
WEET R, ERFERESET ANERERL TN S
PR RERFE I . AT AT HE LR IS & R M5 5 B ai
FUBAR KBB4 , BEAT Rt B R 43, T LA AT 4 SRk A Rl
o
2 EX

KT Mg At S S BN E A —gOART M
SCo BERE RIRE SR M B AR 4B
i EES AR SRR, B E N RmR”
FHERWVSEAELE. BT BN ERERME A%
¥, iR E IR E R — s B e i+t B X, flan it B R
“SIFtERVHE . LUT A SCR B AR SO -

DSRERE 6 R T MR ¢ B RaE RS

B O>R(D,ViIET
K et (ORATA I SRR EAEENE ORI
e ANR Y EEENE., MRt P AR AS ¢
PR S R T LA S R

DEEFR AT ENBERBCIHANRERE.

AWHE I MBRERB DOEXRH:

c(D=E@ /T
K T WERETORARTE iNENMETERZ
[T BETE A B R E . T =k (e— 1) /2 EGDFRART A i
BISRFE T R 2 [ SR S B

BERB (DE[0,1], Y cD=11,. 2RV & { WFE
EFEZAMELERE, MIENEETRZEERT 2R/
AW, EEEE.

D CBRERB o H:
2y e(D)

n
A, n Bt BT SR

BERM . €[0,1], Y e, =1 B, HHARFEN SHE
ERBIE 1,3 H A St B SNSRI SRR,

DB S LE

TR BT AE:

NO={G|9 & i 47 HEME).

b EAE o AW SAFEE ¢ BB T AL

N@O=U= NG,

24

DFEHEALEE Ac

A ¢ BB A S S ¢ BB AcL DR

Al p=a (D= ()
KP,a(NDRARTH WRERK . (DRFARBEE ¢
EREREEAETA HEERK.

SFE RN E

WALE A » AR R RS

D (O=21k(D/2

pF azil:nlq ;A

BWALE ¢ 7 DAL HEE CRSNE R

D () =211k (D).

3 ETRERAYMBBHANSHEE

3.1 HEMNE

AR BB R NF R AR, 5 AR R IAS
B, AR REHE SRR SES A5 HE
B W St S A R R KM S AL A T BB
B R AL SRS, SRR E A E Y AL LRI R N
S5 B B AR T EUOR S B AL A M3k BT
HREBEVELAHER, A RBEY ARt S5 8 5
AR A ST EST, AT LU LR, KL R

R T RACEL B PR E B By W SOE B 7E B S AL E L, T
DIARHERE L D EX BB LT 4 HAE:

DHE LEHERETE BRI (OO, ic g,
BP, SR AT B ANEAT S5 — 2 DL B i S iR A E IR A
REPRUR e eqranzi L

DT 2. BB FE IR c(D=1LN i €LANGDZ
to B IRMEARENBENANRERR R 1 6, BAZLS
B A R AT ARSI PTE T S R,

DYE MR MBREREN LBABMANHE
PRE S ETE AL,

DAE 4 TERTBH AP MARLSEY SOEFRE . &Y
HBHMREREETHHMBRERE F A5 RAMEEHEX
ERBEY SRR ERERMAE, AP AHERFEGXES
4RI b, BE A BT AR .

GG 4MAE . ETRERBNE LA R 2B a1
R 1.

3.2 HEEaW

AT B SR AR A R 43 B ik 4 B B O T A el R —
BenHi e, R - it A3k,

EFRZEREIRRBFHAIB P, MA—TEET R
ETMREEZRER OeXd), K e Rt Bl W& NN
B,d ZrPETENTHER.

WK GN BN EERER OMXN),MHI N 5}3|
FURMS R E RO S W B M AR ke, Xt
FRISEE o A ERNRTALANRE, A X EERFERN
FHREERRA LTS, BT e<<n(n—1)/2, B} nK
N, 5FE2RFER MR E A W, HE 3 0 E H 2%
EEAK.

EZEET, RN RREF S, BREENSE
L RAE R YR BATA a0 S AR, MAE BT
AR 22 (S 3 A, NI B B B A AR B HRE

« 47 .



AR LRBRMEE . B 5, # B T 8 R R R
0 RS R R S AL I A TR AR R MO T ME LI AT B 268
R LR R Bl R RS

Input i : target node
Output g (l ) : local community that contains the target node
Declare count <« 0 //the insignificant nodes counter
NE).C . (). ¢,()).AcC(. /) /definition
Begin .
Add i to G ¢ =¢ (i)
//Stepl— Step3: convention 1, 2, 3

for Vje N(g) do
Add node j over half of whose neighbors are inC to G
Update N(G); goto Stepl;

endfor

Compute C. ;
if ¢, ==1" then
¢'g UNE)
Update N(G) ; goto Stepl
endif

for Vj€ N(g) do
Compute ¢, ()
if C,(j)=1 then
T UNG)
Update N(G); goto Stepl
endif !
endfor

//Step4: add the node which is the max connectivity relevance
to
for Vje N(g) do
if ¢ (j)< C‘g then
Ac(, ) <~
else ( )
Compute C,(J) )
Ac(G, ) < ¢,(J)—¢c,())
endif
endfor
max < 0 // max is the value of maximum Ac
" pos 4 0// pos records the node which is the maximum Ac
for Ve N(G) do
if Ac(G, 7)< 0 then
count < count +1
else if Ac(G, j) = max then
max < Ac(G, j), pos < j
endif
endfor
it count <| N(G)| then
G G U{pos}
Update N(G) ; goto Stepl
else if |i|== 1 then
for Vke N ((;) do
Use this algorithm to compute G (k)
endfor
Find g(k) such that most edges of G(7) to g(k)
¢(i) ¢ ()5 (k)
Output g(z)
else Output G (i)
endif
end
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WA 15 0.5 0.6667>0.5 1 —0, 3333
¥ E 16 0.5 0.6>0.5 0.5 0.1
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class A {D d;}

class B extends A {}
interface C {}

class D implements C {}
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