5512 B2 3 1] mofE AR &% % R Vol.12 No.3
2017 4 6 J CAAI Transactions on Intelligent Systems Jun. 2017

DOI; 10.11992/1is.201705013
I £& tH R b 4L« hitp : //kns. enki.net/ kems/ detail /23.1538.TP.20170705.1656.006. html

ET=ZXREWIEESHLHX 5

7‘;%&%1,2’%&;@\%1,2’ I(‘Z'J—_‘;‘:‘glﬂ’i,fjﬁi_,T%S ,jll’l'él'z,iml]l’z
(LEZ#BRF AN FEHARFR, 8 A0 230601 ;2. 2B KT HANERSESAEX TR ELSTHE &
B AMe 230601; 3. & B AT BIREF R, L8 4 230601)

B BT SO R T MR T =SOSR AR E AL AR5k (NSTWD) |, %07 R IR SRR )
HEA AT R 53 OB R Z AR ST, N-TWD 5k 8 SR BRI iR & AL 454, 1 A
FAEEE B (A A 0 72 S0 A AT Al T B i 20 SO B, A ik P P AR B2 B 205 SO Sl i P A 1 2 2 v o
SE SCHIIFE, SRIT  BEXE FHs e 1 R 0 i B30 B b 5 IR s R A I & BE B, B, EAT kA
I3 o XT3 I TSR B A SR ) OB R SR T ik g R A R ARG AR A AL A 45
ARSI 4 A M A2 2 K0E 4R R 1 A LS B B 4R 00 N-TWD B3k 54T 1 96k, A1 He B At A AT R o3 33
(GN NFA LPA (CACDA) ,N-TWD I 52 2 BEREAR , B AU+t AR e B (5 v

FKERIA 52 A 4 AL o3 s Y R =SRG2 UOR R AL A5 Y U R
RESES . TP301  XEARERG A XEHS:1673-4785(2017) 03-0293-08

S| AR R, KT R, S BT =SRRNIEEEMEARS[J]. EERERERER, 2017, 12(3) : 293-300.
FE Y 5| A#%& X : FANG Liandi, ZHANG Yanping, CHEN Jie, et al. Three-way decision based on non-overlapping community
division[ J]. CAAI transactions on intelligent systems, 2017, 12(3) : 293-300.

Three-way decision based on non-overlapping community division

FANG Liandi"?, ZHANG Yanping" >, CHEN Jie" >, WANG Qiangian®, LIU Feng" >, WANG Gang'’
(1.School of Computer Science and Technology, Anhui University, Hefei 230601, China; 2.Key Laboratory of Intelligent Computing
and Signal Processing of Ministry of Education, Anhui University, Hefei 230601, China; 3.School of Business, Anhui University,
Hefei 230601, China)

Abstract ; This paper proposes an algorithm called N-TWD based on the theory of three—way decision, which can
further divide overlapping communities formed by the initial clustering into non-overlapping communities. First, it
utilizes a hierarchical clustering algorithm to get an overlapping community structure. The nodes in the non-
overlapping parts of the community of the left side between two communities with overlapping parts were defined as
positive regions. Then, the nodes on its right are denoted as the negative region, and nodes in the overlapping parts
are denoted as the boundary region. The degree of belonging ( B,,B,) between the positive and negative regions
was calculated using the nodes in the boundary region. Moreover, a further division was done based on the degree of
belonging. After division, the belonging of the rest nodes in the boundary region would be determined by voting to
ultimately get a non-overlapping community structure. The experimental results for four classical social networks and
one real-world data-set indicate that the proposed algorithm has a lower time complexity and gets a higher
modularity value than other community division algorithms (GN, NFA, LPA, CACDA).

Keywords: complex network; community division; overlapping node; three-way decision; granulation coefficient;
hierarchical clustering; community structure ; node belonging degree
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Table 1 Loss function matrix of three-way decisions

R P B N
X App Agp Ayp
- X A PN A BN A NN

G Bayes AT FERIHMES: L TIASEL o
B AT BIEE T e SRR HE Y — SRR



53 1

7 R 45 T =R i AR E A A B 2y - 295 -

#HP(X|[X],) =a,lx e POS(X) (1)
B < P(X|[X],) <a,llx e BND(X) (2)
#P(X|[X],) <B,Wlx e NEG(X) (3)

Hr
Apy = Ay
o= PN BN (4)
(Apy = Agy) + (Ayp = Apyp)
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Fig.1 The division of three domains in overlapping

community
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Fig.2 The division of three domains after calculation of

belonging degree
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end while
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Table 2 Benchmark datasets information

G S A L
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Fig.3 The connection between A and Q
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Fig.4 The connection between y and Q
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Table 3 Comparison of Q by different algorithm in datasets

Networks karate football dolphin lesmis
N-TWD 0.391 0.594 0.477 0.544
GN 0.359 0.54 0.519 0.51
NFA 0.381 0.577 0.495 0.498
LPA 0.374 0.476 0.475 0.417
CACDA 0.364 0.594 0.474 0.527
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Fig.5 A unweighted and undirected network
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