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A method for ascertaining the weight of attributes
based on granular computing

ZHOU Danchen
(Institute of Machinery Manufacturing Technology, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract ; Aiming at multi-atiribute decision making problem without single decision attribute in which the attribute
values are in the forms of continuous numbers, a method for ascertaining attributes weight based on fusion of fuzzy
quotient spaces theory and rough sets theory is put forward through comparison and analysis of the macrocosmic and
microcosmic theoretical models of granular computing. Firstly, the quotient space family with hierarchical structure
was established by applying fuzzy quotient spaces theory. The sample clustering resulted in a series of granular quo-
tient spaces were used as classification of single decision attribute in corresponding granular space. Furthermore,
the significances of every atiribute in all quotient spaces were calculated by applying rough sets theory. Finally, ob-
jective attributes weight was ascertained by integrating the significances of every attribute in different granular quo-
tient spaces. The application case showed that the proposed method is reasonable, effective and practical.

Keywords : attributes weight; granular computing; fuzzy quotient space; rough set; multi-attribute decision making
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Table 2 The performance evaluation index of machining

center operators in an enterprise
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Table 6  Attributes after discretization
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X5 1 2 3 3 1 2
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Table 7 Computing result of attributes significance
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1 X(1) 3/15 4/15 3/15 3/15 2/15 2/15
2 X(0.994) 3/15 2/15 3/15 3/15 2/15 2/15
3 X(0993) 3/15 2/15 3/15 3/15 2/15 2/15
4 X (0991) 3/15 2/15 3/15 3/15 2/15 2/15
5 X(0.99%) 3/15 2/15 3/15 3/15 2/15 O
6 X(0979) 3/15 2/15 3/15 3/15 2/15 O
7  X(0978) 3/15 2/15 3/15 3/15 2/15 O
8 X(0975) 0 2/15 3/15 3/15 2/15 O
9 X(0971) 0 2715 3/15 3/15 O 0
10 X(0944) 0 2/15 3/15 3/15 O 0
11 X(0926) 0 2/15 3/15 3/15 O 0
12 X(0905) 0 2/15 0 3/15 0 0
13 X(0.888) O 0 0 3/15 0 0
14 X (0.865) O 0 0 0 0 0
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6) LM (5) e M IERIRLE : w, = 0.147,
w,, = 0.182,w, = 0.230,uw, = 0.273,w, = 0.112,
w, =0.056, ML AT LI 25 8 1 A AL
FR BN HEB N Py A - 19 00 58 1038 > 77 b S 36>
A P TN 8 S ST > BT BE > InBEm [a] | 3X 5 1%
Al A8 B TE N LRI B0 50 38 A A PR [A]
AT g BT AT 55 0 JBE B L7 S5 Y
FE  TARRCR B3 5 X — H BN B TARSU S 1%
PO RO SE WA Y, SEBL T T R 3R S 1Y
FOACE TS PSR 0 4 A HLGE— , H itk
P RUE T A SCHTR 05 35 9 4 B AT Rk



52 4

JEIPH IR SR RT3 64 J PRS2 T 2k - 279 -

7) Rk DR UEIZ 5 s R T PR A S T SR
FASCHRT 12-15 T Frd th kA7 7@ A TH (e
TRIMEITR A SR IR R ) Hit s
p T w, =0.141,w, =0.172,w, = 0.176 ,w,, =
0.191, w, =0.190,w, =0.130, R4 )& M i ALE Hy
RENINHESUNTT S - 4% 30 56 B0 > TN T ME BE > 77 i
B RSP TR > BT > I BER fa], 38 5 Xt ke
FIHT, 2 Bh o i e A TR 2 R B AR 3 A A
AR—BU)  AEAR SC 5 3 B4V B P 0 S v 2 A
75 : QLA 5 6 1 JE A TS 28 AR X FL A1
ZIEAK, HAREZEAUA 0,023, PR £iolk 45 #
T AT SR I PR B A B3 5 A SO vk
MR bRIEZE Ry 0.072, R AR A9 3.1 18, M 1L
WM, ERE T o A 445 B BT S AR A5 1 5 Tl 4
F o @2 By 5 I THEE ™ H8 bR A 1 1155 2
REFER, ]I THMEEE" AU E P 1
b, HETEMELAR AL, DXor BEAN SR, AR A i K, 7
BRI A AR MEARAE | PR I AR ST B AR R A 1Y
RS R AIE 1 . QAR S L B RO AR RLRE 1153
BN IAETT 219 1/7, BGT b 4T DL 7 35K
SR SN AR Y Tx 4 UAB B P AL TR PRt

BEMEZ
4 HEE

X R P S B — R R 2 R
PEORSRE IR, $12 1 T — Pl TR0 5 1) Js 1 A T
TETT . 5 H AT BTSSR AR L, 1207 1k 0E i A
(RDRL AR B2 14 i 2 () 22 4 | 22 JR UKL 252 5 M 4%
ANE LR R AU 1 B A T O A
T, PHA A RS R, WSS B R T B
AR, R, 1275 1 R BEAT — YRR AR D)3
TR, ol 2R AT 1% 1 LT 58, TH 5 R 2 B ORI I
ik, N S RS v, Tk A R 2 AL EEAET
L PE(E B B A AL B e 22 1 il — 7 1 B LA
SR, B A e Rz P 453 4 s A BT B o
R E S 8 6t s 2 1D T

SE M

(1] 5K A H AN E Z IR PR R SE[ M . KM . T g K
At 2011 10-23.

(218 A R K, E A 56T 0 0 M AR 25 B AR
B ZE G PPN L[], AR B TR AR, 2013, 30
(1) 67-70.

YANG Licai, ZHANG Pengfei, WANG Dewei. Fuzzy com-
prehensive evaluation method of metabolic syndrome based

on PCA[J]. Journal of Biomedical Engineering, 2013, 30

(1): 67-70.

[3]1XU Zeshui, ZHANG Xiaolu. Hesitant fuzzy multi-attribute
decision making based on TOPSIS with incomplete weight
information[ J]. Knowledge-Based Systems, 2013, 52. 53-
64.

(4] o Wi e, 3 88 25 B AR Y 58 SURR I
Fk[)]. BESEH, 2012, 21(6) : 177-181.
HUANG Zongsheng, HU Pei, NIE Jiajia. Cross efficiency e-
valuation method based on maximizing deviations[ J]. Opera-
tions Research and Management Science, 2012, 21 (6):
177-181.

[ 51V Tom Ak Jy % T P AN o 52 o 174 St Ay 2

PRRE[T]. RS TR 5 o 730K, 2012, 34 (12) : 2520-
2523.
JIANG Wengqi. Sensibility and alternative COP analysis of
dimensionless methods on effect of attribute weight[ J]. Sys-
tems Engineering and Electronics, 2012, 34 (12) . 2520-
2523.

[6]XI55 , JEFFREY F X0, 45 3 F X [] FL A0 Y 2 25

ZRMR A B UR rk [ 1], R Sk, 2013, 28
(9): 1303-1308.
LIU Yong, JEFFREY F, LIU Sifeng, et al. Dynamic multi-
ple attribute grey incidence decision making method based
on interval valued intuitionisitc fuzzy number[ J]. Control
and Decision, 2013, 28(9) : 1303-1308.

[7] CHEN Yuan, LI Bing. Dynamic multi-attribute decision
making model based on triangular intuitionistic fuzzy num-
bers[ J]. Scientia Iranica, 2011, 18(2) . 268-274.

(8 T WRIGEEL, 38 HL, 00 0. i 40 A SR 2 B DX 0] B8

Wik ()], RETRERSHEFHAR, 2013, 35(4)
791-795.
CHEN Xiaohong, DAI Zijing, LIU Xiang. Approach to inter-
val-valued intuitionistic fuzzy decision making based on en-
tropy and correlation coefficient [ J ].
and Electronics, 2013, 35(4) . 791-795.

[9TIR [, FERLEK , 8 5. JE T REMRALH B3 & PPN A5
BIRSGEL)]. B, 2011, 20 (5) : 94-102.
CHI Guotai, CHENG Yanqiu, CAO Yong. The scientific de-

velopment evaluation model based on clustering and its em-

Systems Engineering

pirical study[ J]. Operations Research and Management Sci-
ence, 2011, 20(5) : 94-102.

[ 10T FRak 4, XUBHE , sk A TR 48 3.0 BB 1Y A B R
T TT AR e A [ ], W R R e Al HOAR B
2013, 40(1): 21-26.
SU Yonghua, LIU Kewei, ZHANG Jinhua. Fuzzy evaluation
of collapse incidents in highway tunnel construction based on
rough set and barycenter theory[ J]. Journal of Hunan Uni-
versity ; Natural Sciences, 2013, 40(1) . 21-26.

[ 11 ]WEI Guiwu. Gray relational analysis method for intuitionis-

tic fuzzy multiple attribute decision making[ J]. Expert Sys-



. 280 - oo A

N S ¢ H10 &

tems with Applications, 2011, 38(9) . 11671-11677.

[12] 8 sT, Rl e AT R E RN 2 R EE 0

RSP T 3 (] AR 48 TR B9 U5 326 2, 2004, 13
(3): 203-207.
HUANG Dingxuan, WU Zhenye, ZONG Yunzhang. An im-
personal multi-atiribute weight allocation method based on
attribute importance [ J ]. Systems Engineering — Theory
Methodology Applications, 2004, 13(3) . 203-207.

(13 TMMIRE 2= AR, S T ASTH) MR 4 Y PR 3R AL 23 IiC 7
[J]. #=H 56, 2007, 22(12) ; 1437-1440.

LIU Bingxiang, LI Hailin. Method of factor weights alloca-
tion based on combination of fuzzy and rough set[ J]. Con-
trol and Decision, 2007, 22(12) . 1437-1440.

[ 141 50) SCAE S SR IR SRR 0 — b R M il s 7 ik [T,
O 22 48 5%, 2008, 22(3) :160-166.

LIU Wenjun. An algorithm of obtain weight of continuous
attributes in continuous domain decision table [ J]. Fuzzy
Systems and Mathematics, 2008, 22(3) . 160-166.

[15] S, S meate, o A0 Bk THAS0RY SR 2 RORL I 4 1y 7 7T

TRHEBRMIZE AL [)] RE TR S FHA, 2010, 32
(4): 770-773.
WU Jing, WU Xiaoyan, GAO Zhongchang. Fuzzy compre-
hensive evaluation of simulation credibility based on fuzzy
clustering analysis and rough sets theory[ J]. Systems Engi-
neering and Electronics, 2010, 32(4) . 770-773.

(16 ] 5KER, TS R AR AR & R 5 T 4R [ 1] 5 PR it oK

FEM . HIRRIERT, 2010, 22(5) : 538-540.
ZHANG Bo, ZHANG Ling. Discussion on future develop-
ment of granular computing[ J]. Journal of Chongging Uni-
versity of Posts and Telecommunications: Natural Science
Edition, 2010, 22(5) . 538-540.

(17 EREAL, skis e S R PR Sk [T ] B RE R
i, 2007, 2(6) ; 8-26.

WANG Guoyin, ZHANG Qinghua, HU Jun. An overview of
granular computing [ J ]. CAAI Transactions on Intelligent

Systems, 2007, 2(6) : 8-26.

\Qﬁ\l
g

L

[ 18 ]SANKAR K P, SAROJ K M. Natural computing: a problem
solving paradigm with granular information processing[ J].
Applied Soft Computing, 2013, 13(9) : 3944-3955.

(197 5K4% Bk /Bh A0 B 25 18] B0 (BOWDRL RE 1150778 [T].
B4, 2003, 14(4) : 770-776.

ZHANG Ling, ZHANG Bo. Theory of fuzzy quotient space
('methods of fuzzy granular computing) [ J]. Journal of Soft-
ware, 2003, 14(4) . 770-776.

[20]ZHANG Ling, ZHANG Bo. The structure analysis of fuzzy
sets[ J]. International Journal of Approximate Reasoning,
2005, 40(1/2) : 92-108.

[21] 1%, 22 T L ORDRE SR BRSOk SR T M ). bt
AR AE R, 2008 24-81.

MIAO Duogian, LI Daoguo. Rough sets theory, algorithms
and applications[ M ]. Beijing: Tsinghua University Press,
2008 24-81.

[22] EEAL, Wh—% , Tt HRE S BE 5 0 IO e ERad [ T].
ML, 2009, 32(7) : 1229-1246.

WANG Guoyin, YAO Yiyu, YU Hong. A survey on rough
set theory and applications[ J]. Chinese Journal of Comput-
er, 2009, 32(7) . 1229-1246.

[ 2312005 , S AS R B i B K B FH [ M. 4 R T
SEF TR L, 2008 66-77.

[24 ] TANG Xuqing, ZHU Ping, CHENG Jiaxing. Cluster analy-
sis based on fuzzy quotient space[ J]. Journal of Software,

2008, 19(4) . 861-868.

EE RN

AR, B 1969 4L g T
U, A RS ST T I o AN TR AR B
TR 5, R RFARL IS0 K
s Hoh il SCILET & 20 435




