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C,={1,2}
C,={3,4}
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Three-way decision with two sets

L-Region
M-Region
R-Region
C C =L(C)
C (L), M(C)) C =L(C)uM(C)

8 http://cs.cqupt.edu.cn/yuhong/



A single set

C,={1,3,4,5,8,9,611, 12, 13, 15, 16, 17, 18, 19, 20, 21, 22, 24,
25, 29, 30, 31, 34, 35, 36, 37, 38, 39, 40, 41, 43, 44, 45, 46, 47,
48, 50, 51, 52, 53, 54, 56, 59, 60, 62}

C,={2,6,7,8, 10, 14, 18, 20, 23, 26, 27, 28, 29, 31, 32, 33, 40,
42,49, 55, 57, 58, 61}

{8,20,29,31,40}
O
O . Lusseau, D., Schneider, K., Boisseau,
— O.J., Haase, P., Slooten, E., Dawson,
— S.M.: The bottlenose dolphin

community of doubtful sound
features a large proportion
of long-lasting associations.
Behavioral Ecology and

. . Sociobiology, 54(4): 396-405 (2003
The dolphins social networkst . 544 (2003)

9 http://cs.cqupt.edu.cn/yuhong/



Three-way representation

C=(L, M)

L(C,)={1,3,4,5,7,09, 11, 12, 13, 15, 16, 17, 19, 20, 21, 22, 24,
25, 29, 30, 31, 34, 35, 36, 37, 38, 39, 41, 43, 44, 45, 46, 47, 48, 50,
51, 52, 53, 54, 55, 56, 59, 60, 62},

M(C, ) = {2, 8, 40, 42},

L(C,) ={2, 6, 10, 14, 18, 20, 23, 26, 27, 28, 32, 33, 40, 42, 49, 55,
57, 58, 61},

M(C, ) = {8, 24, 29, 37}.

10 http://cs.cqupt.edu.cn/yuhong/



What we can do Our work

An automatic method to determine the number of clusters using
decision-theoretic rough set

A tree-based incremental overlapping clustering method using
the three-way decision theory

Detecting and refining overlapping regions in complex networks
by three-way decisions

http://cs.cqupt.edu.cn/yuhong/



Detecting and refining overlapping
regions in complex networks by three-
way decisions
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In working: Detecting and refining overlapping regions in

complex networks by three-way decisions

the relationships/roles among
these members (objects) in
overlapping regions is different

4

1 1

Represent a community Propose a multi-stage algorithm
with an interval set based on three-way decisions

13 http://cs.cqupt.edu.cn/yuhong/



Represent a community

L-Region | POS(Ciopan)

M-Region | BND(C )

r R-Region
NEG (C football)

C football [9’ E]
[POS (C football )’ POS (C football ) - BN D (C football )]

14 http://cs.cqupt.edu.cn/yuhong/



Refining Overlapping Regions

_ - - - T =~ ~ ~ BOB(Cfootball’Cbasketball) amateur
P ~
7 \% POB(Cgetbant » C tootbat )
/ \
/ \
/
[ I
\ /
\ /
\ /7
N\ 7’

~———

PO B (C football ? Cbasketball )

PO P (C football Cbasketball )
fanatic

 the example about football fans and basketball fans described in
previous can be explained in this model

15 http://cs.cqupt.edu.cn/yuhong/



Categorization of overlapping regions

Traditional Categorization for overlapping regions

Macro Type Micro Type POP POB BOB

A @) O O
B O O X

TYPE.1
Overlanoi C O X O

\"/ in

eriapping 5 o “ “
E X O O

TYPE.2
F X O X
TYPE.3 G X X O

Non

TYPE .4 H X X X

Overlapping

16 http://cs.cqupt.edu.cn/yuhong/



Zachary's karate club network

17 http://cs.cqupt.edu.cn/yuhong/



Zachary's karate club network

® Overlapping vertices between €2 and €3 in Zachary's
karate club

m Overlapping Vertices

POP(C,,C,) 9,31
DOC-TWD POB(C,,C;) 3
POB(C,,C,)

LEM1] m
| Denshrink[2] _ 10,20
@ Result of DOC-TWD in Zachary's karate club EM-BOAD[3] 3
_ suni4]  BRNCRTAERL

—_— | —_— n —_— | —_— n —_— | —_— n —_— | —_— n —_— | —_— n —_— | —_— n —_— | —_— n —_— | —_— n —_— | —_— n —_— | —_— n —_— | —_— n ~
( [1]Lancichinetti A, Fortunato S, Kertész J. Detecting the overlapping and hierarchical community structure in complex networks[J]. New ¢
Journal of Physics, 2009, 11(3): 033015.
I y ’ I
[
[

[2]Huang J, Sun H, Han J, et al. Density-based shrinkage for revealing hierarchical and overlapping community structure in networks[J].
Physica A: Statistical Mechanics and its Applications, 2011, 390(11): 2160-2171.

[3]Li J, Wang X, Eustace J. Detecting overlapping communities by seed community in weighted complex networks[J]. Physica A: Statistical
Mechanics and its Applications, 2013, 392(23): 6125-6134.

[4]Sun P G, Gao L, Shan Han S. Identification of overlapping and non-overlapping community structure by fuzzy clustering in complex
\ne_twgrkg[J]._lnfom\asiolsgelce_s, 2011, 181(6): 1060-1071. __ 7/
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What we can do Our work

An automatic method to determine the
number of clusters using decision-
theoretic rough set

http://cs.cqupt.edu.cn/yuhong/



Determining the Number of Clusters Using DTRS

a new clustering valigtty evaluatio
function based on the

Risk(CS)

‘ 3

@e of the clustering qualit

determine the number of clusters

> _
n v " corresponding to the extremum of the
Number of clusters curve

Risk of the cluster scheme

Hong Yu, Zhanguo Liu, Guoyin Wang. An automatic method to determine
the number of clusters using decision-theoretic rough set.

International Journal of Approximate Reasoning, 2014, 55(1): 101-115.
http://cs.cqupt.edu.cn/yuhong/



A tree-based incremental overlapping
clustering method using the three-way
decision theory

http://cs.cqupt.edu.cn/yuhong/



Main objective of the study

[The original data 531’] = [fhe incremental da'ra]

1 1

To propose a hew soft To propose strategies based

clustering algor'.i’r.hm using on three-way decisions
three-way decisions

Representative points and construct the tree of representative points

Searching and updating the tree

Clustering the incremental data using three-way decisions

[ To propose a soft incremental clustering approach ]

Hong Yu, Cong Zhang, Guoyin Wang. A tree-based incremental
overlapping clustering method using the three-way decision theory,
Knowledge-Based, 3ystems, Vol.91, Jan. 2016, Pages 189203
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AHIE — =XRE AE M
BIG DATA - BIG PROBLEM

| AERBEN | | FOEREmiE ] | MERTHEL

!

!

[ mme | mms |

—n A= (EEHERN. HEENRER. A
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AHHE — ZXREK = o EEE-THEM

BEER = 2R JoRsamEERI %, BT NRE, AW
5 s A three-way classification model

A set of objects

—N A= [EARNBERARR FITH)
RRIIEFA AR =R : AR A = SORRIREY
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