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Group Decision-making Method Research Based on Time-series Fuzzy Soft Sets of Attribute Weights

ZHANG Qi-wen XIE Yan-zhao
(School of Computer and Communication, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract Aiming at the problems that fuzzy soft sets’ attribute weights are often ignored or subjective experience is
relied on to determine in the process of group decision-making, we proposed a method for determining attribute weights
based on the attribute dominance degree and discussed its related properties and operations. In group decision-making
process,according to this characteristic of the decision-making information varying with time, the concept of time-series
fuzzy soft sets was defined and the logarithmic growth model time weights formula based on the decision-making time

difference was established. Finally, we used comparative analysis with other decision-making methods to verify the feasi-

bility and rationality of the approach.

Keywords Fuzzy soft sets, Attribute weights, Time-series fuzzy soft sets, Dominance degree, Time weights

LA, BEMEREHSHEENAREEM
ARG, R TRk Bl i, R 2 F A4k 1 T RE R 2
W SIS E A EE DY R | K E %
%, RSP REHEH A FHE, S FRIRA
WEEMATEUEREEAEEN T, P - FEHR
FHBAETEEE T ENAR L, BHRP % #F Molodtsov F
1999 FHREH THREY WS, Bl TSN T YR E
AL AT E AR RE BB SRR, Maji
& AR AT AR E IS AT T RN B . H IR T
£, XER[4-6 0T HE W& F AR XX B E#HT
TaEmET. SGROBIEBSENRERT IR THF
HShASBORIEREE . SCHBRL7 4 DR (BB B 42 A0 i 1 AL L AR
BG5BT BT ESRE, HEHREN T Eh#E
EHBEEBIA.

SR, ERABR T BT B T 4K 4R B O R S RN i 3B
B H RIBRENBHERRY BEZhARIREK, ZR T BRI
EXTPRAE N, EERREIET R EFEEHN
BHEANEEEREEARN. B.AXREETEENERN
BIASHRE T, HESNENKERT ISESNETES
WEBFFEBRE, e THAXER. B REZ
PSRBT R R RAR B 2R AL R , BT AR R i B
RRAEZ, JOREEBENEERE L, e 3, Hn

FIRG HH7:2015-12-01 &5 HH#H:2016-03-23

BB RRERT 2], PR E BT E B R BRI B>,
RALFTREAN G H . AU X B0 AR, 25 1 B 28 hd 21 B
BRI 20 F) i 18] 22 ) I TR AN B B A S8 A K B SR A
HE A N ENEGE T KPR AR J7 ¥k FFE g L hn A
BUESTAT . Bk T AT IR B R IE S PR LA R ATAT 1.

1 BEXHR
EX 1Y RUBESERMMNRES ERSHE

A, ACE,. P E U HRE. UREX(F,ARU EH—4
BE, ¥ F.A>PU)Y— WU, BiXT VY e€ E:

F(€)= { <I;;,LF(2) (x)) :IGU} EP(U)
FRITR xCU BFTEE F (o) HHIE B E pwreo () €[0,1]
BRAExBTENEFONRBE,WRRTE x ERYE
e TBTFOMBERE. 52U LHN—1TRERUMN
FEABEE. M TEEM €A FORKEWF, AW if
RITEE.

SR FESC PRI T , B FRBEHEMRENFESHE
At (E] B AR T 2R 4L, B 7E — AR M SR A A 22 ESIA T R
(S5 BRI R T A AR E .

BN BUNESEES FRNEH.E NSHES, T
REFE S, P(U) 3R U b B A BOW 4 69 24K, W FR X
(FREXDREB U LM SEMRE, XF F.EX T~

A CFHME HRBFEES (2011GS04147) , HF A AR 2 (61263047) %6,

WEXA975—), 5B, BIBE, W LA W, EEHFR A 0 AR AL E . B 65 R AL B A AR T RS #3851 (1990—), B, 8L, EEHR

PACPSL & E ok
Ld 88 L]



PAYINSEE EXT R PU)Y K —/4Be5t, BN Y (et) €
EXT,®

Fle,t)={{zspren (@) :x€U} e P
B, ppen (D €10, 1R ATTE « A : TEFEBE
Fle, 0 IRBHE.

SR, LA RE XA % IR B SRR E R, Bl
ENARFENBES R KRR R E .

2 BHNENTE

EEMSENREMNBERLET  BlEX—MHESES
EXRFTRAMRRHAE. X E—BHHE—MUEN
B EXTHERENZGERETTE « WIEEE.

EX 3 Bt U= {x 22, 2}, BIEE E={e e,
e} s JEXF(F,EXDARBU ERshEBEBEE, )JJ?&T‘E i3
E bEESER.

le(m-‘(ej o (i )>#F<zj o ()

E)k]- (.Ti)zt: m (D

H 2 HUF (e ) (D E[0,1]FRINE » ERZ 2 TETHEYE
Fle; ) MISREE, pC ) J—MEE BB BIF prce o (2>
pree; o () s T pCe ) =1, BN 0, AT AR 9y (i) €
[o,1], 4k mifs Hreatz 2 TR RIGESE S,

F AR B EE RN RE G HATR 4, BAER 43T
BT,

BWU={x1,22, 52 ) WL . E={e1,e2, "5, ) B
BE,BSE, T={t1stz,, 5 ) BETEIBEE, Ae RNk BT 2T
YRR E R, 0y (x) BRARTERE ¢ THR o, W EE
B, XEEXL—ANMROURXR ST EFE BIEMEXFE)IND
(B, 8

INDBY={{z,W | (x,WEUXU,Y¥e€B,3; (x,¢;)=

Iy (vr¢)}

ZMErFR INDBYHRIEE U H‘J R4, 384 U/

IND(B),i# U/IND(B)={X,,X:,- VL, HA X R

BEEMSNNRES ,mﬂﬂuﬁ%@lﬁﬁﬂiﬂﬁ/&iﬁﬁ :
Z [ By |
0; = : & (2)
22 |Bul

Hi, |By |=|IND(B) | R ABY o Al R 2 B3 U K42
ZJ5 IND(BYPTLERIITE.

M (2) A LA B T

1).122‘10,-:1

2)1<<|By [<m

n kk <O < m
2 2Bl 2 El&,l

E%:DEB?:(Z)E%H[;Oizl;

2) MNH I, () EBYE ¢ THAMERT o XU 8%
SREH—ATE, B | =1 4B EEy ()R ¢
THEHAHER ¢ XU MRS REEm AR, IBs | =m,
B 1<<{ Bu | <m;

3t 208 1< By | <om, W £<< 33 | B | o, LR

RIS 3 |By | EIATAEHLR 3).
R DT AR 2 A% 1, R ) AT
BERNAEN 0 BRAFEN Lk ats T RERER 0

3

H 1 RRYR KRR .

EX 4 ERBU={x, 225z} BYEESFE
cortrtren b RHEESES O={or50,+0,} B 3o, =1, Fott
(F.EXT)NRMRU LM BRIIE, WK . R
FAHF LIRS BMER

Si(x)= 2aCl 3
! n

HEX 4 MBI TR,

DOLS ()<

DEIYe €E, ¥ . GU,ﬁymj o (2> prce; o () ,
Sex)=1;

DEXNY ¢ €E, V2. €U H pree, o () <prce; o () s T
S, (x:) =0;

={el9

23 (xZ
4)Sk(x,)“—( o HEH.
n
TESH . g X 4 BOBTIEMER AT 4,

SHER )R .

e B FH Ve €E, Vo €U, #E MG (x:) >
HFG; 0 (), AR Ve €E, Va. €U, BH 4 () =1,
[ﬂlﬂ: Si (=1,

REYE:H S (2) =1, WA L9 () =n, XEH 3
i (:r,-)GEO,l],F)fLJ VejEE, Y x. GU,%B%‘% (z;)=1,1]

U?&tﬂrép(,umj w (i) > pree; o () =m, RLAXT Ve €F,
Yz €U BH HFGe; (Ii)>,up<ej o () MR 3) FIEEHE,

3 ETEBEKINNNENERER X

B TIELPRAETE S, YR E 7E A R o 20 BT AR B R R AR
BRI 18] 5986 A B SN ERE B R 7S BT R B R 7 —
MRIEOLT B RA R AR 2R T BN E R
2, %ot DR SRE B R 1 L BB K5 R B IR S IR IR A B 0 SRR
BB R PR (S BB XA, AT Xt B 25 e 38 B 32 1t 5k
/. BRI, T AR E SR BE BN R B 2015 B X B A B IR Y
S B EAR BRI R R B TR B PRIRE RS
i ERAHTAT LAR R E AR R R BB
B T8, S ST X SR Y Fy B (RIS B BB RE T8

B TR XSREEEH A0 BLAT ¢ R A ER AR R L Rt A
A ZE I 20 B B A A 2 B e i 2 R 3R S B ) O ] AR
HZIELL .

BRE— B ERFFEMRE (F,EX D, BEmE T=
{0 st st th ot RBARB R, B Ay HHERERZ ¢4 B

BRI ¢ G012 on R Aty AL, B Soen =1, 1
#
=Gln(-+D) W
HAH.Co AEE.0<U<l AERET.
BT S =1L HRORA A

(nfl (=41
BrLA48
. 89 *



Y
B ln(Atrf-l)

il
nkxl(E—l-l)

%2“:&&’% T={1,2,"‘,N,N+1}Btj',% CO 4-Q}\it(4)y
B

We

A

W = N 2
Inll ('E—-Fl)
E=1

FEPSR B h , PSR X5 B E B I & A R B wf 8] 28
L), BREF AR T EBARERNRITER, ERAHE
PRt %15 S BB R , U AR B AR PR RE
BN B PR A K, REUR B B s, B
PSR AT AR SEBR L SR B 52 X BO{E . SR A DA B AT
LASE in 3% #058 F F LB Bl Z o, PR SRE R B HIE th
PO .

4 BHEWWRENBRKS %

3 5 (o PR 0 R T X B RR B, 45 1 7E R R B 224 0 e )
E AT B FERFE MR, REEN RN EFSE R
TR Ay Bt PR AR AR AR , S X X B PR AR SR A T AR AL 2
UERIBAREMNIREREET RTINS, HEN
28 5N IR B — — X L RSO R I AN K R e AR PR AR
HEBFRGBE x WREBME RERRBBHERER
NSRS, RS RAEERN AN EHE R T o 1
SZEBAE. BEHITRE.

BB U={z1,22, 2.} BEE E={e1 00,016, ) 5
%ﬁﬁi O={a 3029°°" 30, } ,E{H‘ﬁ]%‘% T={t1istzs* s ’t} s

WS (FLEXT) —— Xt MRS RN F =
(#F(ejo.k)(li))an 9i=1,2’""moj'zlvzv'"!n?%}ﬁiﬁﬁit
HEH o WIERE, Ik 1 575,

#1 W% kX AREER

6]

8] € ey e,
X A (x) Fo (xp) AN (%)

Xg akl(xz) akz(Xz) 3kn(X2)

I (X))

BT, AT LS B & A 2R R, RR AR
OB R B E RS H— T FHRREs %, 1
2 pgl.

Xm A (xg) Az (%)

F2 WH EOTFHRER/NE

U ty ty t

X; S, (xp) S, (%) S (x)
Xo S (xp) S, (xy) S (xy)
X S, (%) Sy (x,) Si(x,)

HEN BN RREER—NR XA B X
THRARHHFE. BALHRBEIERZE BETREXRKT
W8 BMEAREBNE.

EXS B U={x1 2,2}, BEE E={e1,e24s
e}y BEILE O={01,0 s>+ s0, |  EEBBTEIER G T={t1 112",
inot) BT RIS w={w »wy oo sun A

ey =118, (x> 6)
HEX 5 B 0<<Clx) <1, REX Clx:) AT LA HE
L 90 .

¥, EH BRI — B R AR IR . B ESRNT .

DEZBRDITEESERZ S EBRET R = W
REE;

DAAXRCOHBELEE -NZTFTERTIHR x (PR
A EAERE

IR G AR T BEEBT 28 B E AR EIE

OHRERG) ,HERNR z WESBIEC(x), F AT
B,

5) ¥ A8 B £S5 A B A K BI/N BB P BE AT HEF ], A
[EEES =Ty n:y -

5 LS

BU= {21 ,02 ,73 » 20 x5 } RN T H BRI — ZIRG
RE2BENEEANEE E={e1 605 0 ) BRANEEEEZARE
TSR BIEE S, Bl {e1se2s 635 e} = {manage, lean, com-
municatesmarketing} , JBHEREE S O={01,0:,03,0, } , B [H]
BA T={ti,ts,05,t,,t}={1,2,3,4,5) , Rt RNBEEE w=
{won swn sws s ) » A FIFE 4 BT B9 B 18] 9 4B 5 PLigEE
ABEEAMT T &t it Rm%E 3—3% 6 frs.

#3 BB

€1 €2 €3 €4
X, 0.8 0.5 0.2 0.4
Xy 0.5 0.8 0.6 0.3
X3 0.5 0.5 0.3 0.5
Xy 0.4 0.7 0.5 0.3
X5 0.5 0.4 0.3 0.5

F4 BTANY

€1 €2 €3 €
X 0.8 0.5 0.2 0.4
X 0.5 0.8 0.6 0.3
X3 0.5 0.6 0.4 0.5
X, 0.4 0.7 0.5 0.3
Xg 0.5 0.4 0.3 0.5

£5 BE=18t8

€ € €3 €
X 0.7 0.6 0.3 0.3
Xy 0.5 0.7 0.7 0.2
X3 0.5 0.6 0.4 0.5
X, 0.3 0.8 0.4 0.3
X5 0.5 0.5 0.2 0.4

F6 BB

€ e €3 €4
Xy 0.7 0.4 0.2 0.3
Xy 0.6 0.9 0.7 0.2
X3 0.7 0.6 0.2 0.4
Xy 0.3 0.7 0.5 0.4
Xg 0.6 0.3 0.2 0. 4

BERABA=0.5, BRXG)BHENMHHMINE w=
{0.1308,0. 1712,0. 2478, 0. 4502} , BFI X (D A LB B 7T
o SR EER, Ik 7 A,

RT RPER

€ € €3 €4
(%) 1.0 0.6 0.2 0.6
(x> 0.8 1.0 1.0 0.4
(x> 0.8 0.6 0.6 1.0
(%) 0.2 0.8 0.8 0.4
d;;(xs) 0.8 0.2 0. 6 1.0

(F#% 96 7O



criminative Training of Rbms for Classification of Fmri Images
[C] // Proceedings of Advances in Neural Information Proces-
sing Systems. Vancouver,B. C. :NIPS,2008:1409-1416

[10] Memisevic R, Hinton G. Unsupervised Learning of Image Trans-
formations] C] // Proceedings of Computer Vision and Pattern
Re-cognition(CVPR’07). Minneapolis, MN: IEEE, 2007 : 1-8

[11] Taylor G W, Sigal L, Fleet D J, et al. Dynamical Binary Latent
Variable Models for 3d Human Pose Tracking[C]// 2010 IEEE
Conterence on Proceedings of Computer Vision and Pattern Re-
cognition{CVPR). San Francisco,CAIEEE,2010:631-638

[12] Lee H, Ekanadham C,Ng A Y. Sparse Deep Belief Net Model
for Visual Area V2[C]//Proceedings of Advances in Neural In-
formation Processing Systems. Vancouver, B. C: NIPS, 2008.
873-880

[13] Luo H,Shen R,Niu C,et al, Sparse Group Restricted Boltzmann
Machines[ C] // Proceedings of AAAI Conference on Artificial
Intelligence. Georgia, USA: AAAI, 2010

[14] Guo R, Qi H. Partially-Sparse Restricted Boltzmann Machine for
Background Modeling and Subtraction[C] // 2013 12th Interna-

tional Conference on Proceedings of Machine Learning and Ap-
plications (ICMLA). Miami, FL.IEEE, 2013:209-214

[15] Carreira-Perpinan M A, Hinton G E. On Contrastive Divergence
Learning[ C]// Proceedings of Proceedings of the tenth interna-
tional workshop on Artificial Intelligence and Statistics. Barba-
dos: AISTATS, 2005 33-40

[16] Salakhutdinov R,Mnih A, Hinton G. Restricted Boltzmann Ma-
chines for Collaborative Filtering[ C] // Procee-dings of Procee-
dings of the 24th International Conference on Machine Learn-
ing. New York: ACM, 2007.791-798

[17] Pineda F J. Generalization of Back-Propagation to Recurrent
Neural Networks[ J]. Physical Review Letters, 1987,59(19).
307-308

[18] LeCun Y,Cortes C, Burges C J. The Mnist Database of Hand-
written Digits[ OL]. http://yann, lecun, com/exdb/mnist

[19] Berg T L,Berg A C,Shih J. Automatic Attribute Discovery and
Characterization from Noisy Web Data [C] // Proceedings of
Computer Vision (ECCV 2010). Crete, Greece; ECCV, 2010.
663-676

(E#% 90 W)

IR LIERICE «, EEMEHAEEESR, X @
A3 B E O={0. 2034,0. 3051,0. 2712, 0. 2203}, A &
(DB BETTRWFHMBIGHR, & 8 FiFl,

8 VHRHBIE

1 2 3 4
Xy 0. 8488 0. 8239 0. 8822 0. 8609
X . 0.9432 0.9432 0. 8978 0. 9006
X3 0. 9204 0. 9204 0. 9381 0. 9315
Xy 0. 8533 0. 8533 0. 8888 0. 8990
X5 0. 8595 0. 8368 0. 7914 0. 8459

R, TR (6 B EITR & MEEEME. Ca)=
0.8578,C(x,)=0. 9124, C(x3) =0. 9297, C(x, ) =0. 8823,
C(xs)=0. 8321,

S BAS RHHE T

Clas) >Clx ) >Cla ) > Ca ) >Clas )

BHt, 3 FIZARME o HHEELARZBHBENE,
€2 U’\Zo

B A OB B RIS R 5 SR 3 I SRR 7 I S 45 3R
BEATRT HL, X b2 R a2k 9 BTF,

®9 HREERTIL

X (3] X#[7] A X
REER X3 X3 X3
Rl A 4K o(n?) o(n?) o(mn?)

B 45 SR AT AT BT, SCRR L3I SR L7 1 s 1) 48 2 B 3 o
O?) B _HEWRA X BRI BHERNE PR E R, 3R
AR M A B A A 55, SRE 48 BT 48 1 0 28 1 b5 S B
B, B MR B K PRES B UISEENVRR
PR RMAE , - R PR R A MR M,

ASCHYBT IR B 2 R O(mn’) , Fo 40 A B 20 B0 B0 38 35
FRERE T, R TIRE EML KRG R AR E A5
R AR R AT B EISE JH T 360 , YO S E I

EWIE TELMEMRENER L, EAeMA T AR —
R BT RS A, BRI R TR SE R R
Wizt 20 T B9 e B AT LA R A B ARG &, 15 BT
ZIT R R B E , BF W& A48 - E A e )

. 96 o

WEZE ,BAGEHRLE, FIRE &R MERITILE, 118
B BAYR R . B LR A S E R R AT AT
FTHAE , -5 AR PSR 7 B AT LR A A7 G5 SR TIE T ik 3R
TTENEEE,

2% X ®

[1] Molodtsov D. Soft set theory-first results [J]. Computers and
Mathematics with Applicaions,1999,37(4/5):19-31

[2] Zadeh L A. Fuzzy Sets[J]. Information and Control,1965,8(3) .
338-353

(3] Mao ] J, Yao D B, Wang C C. Group decision-making method
based on time-series fuzzy soft sets[J]. Systems Engineering-
Theory & Practice,2014,34(1):181-189(in Chinese)

BEE SR, FRR ETHFENREMNBRE R
RELBER 53, 2014,34(1):181-189

[4] Maji P K,Biswas R,Roy A R. Soft Sets Theory[J]. Computers
and Mathematics with Applications,2003,45(4/5) ;:555-562

[5] Ali M I,Feng F. On Some New Operationa in Soft Set Theory
[J]. Computers and Mathematics with Applications, 2009, (57):
1547-1553

[6] Sezgin A, Atagun A S. On Operations of Soft Sets [ J ]. Compu-
ters and Mathematics with Applications, 2011,61(5);1457-1467

[7] Qian Q Q,Wu T,et al. Group decision making method based on
dynamic bipolar-value fuzzy soft sets[J]. Computer Engineering
and Applications, 2014,50(12) ; 38-41(in Chinese)

BIRIK, R, % E TSR G R E BRI,
HRIL TR SR, 2014,50(12) ; 38-42

[8] Pawlak Z. Rough sets[J]. International Journal of Computer &
Information Sciences,1982,11(5);341-356

{91 Zadeh L A. Fuzzy sets[J]. Information and Control,1965,8(3);
338-353

[10] Atanassov K. Intuitionistic fuzzy sets[J]. Fuzzy Sets and Sys-
tems, 1986,20(1) ; 87-96 )

[11] Liao B Q,Hu T Z. Probability theory tutorial( Version 2)[ M.
University of Science and Technology of China Press, 2009 (in
Chinese)

ZHaHE RS ERIEEEC B M. PEREHE AR K2 H
fiAL, 2009



