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Abstract: A hesitant 2-tuple linguistic multi-attribute group decision-making method based on
ELECTRE method is proposed to solve the multi-attribute decision-making problems in which the
attribute weight is completely unknown, with the attribute value being of hesitant 2-tuple linguis-
tic information. The possibility degree formula for comparing two hesitant 2-tuple linguistic ele-
ments is defined, with the distance measure introduced. The hesitant 2-tuple linguistic concord-
ance set, discordance set, and the indifference set are determined by the possibility degree formu-
la in the method. The hesitant 2-tuple linguistic concordance and discordance indices are respec-
tively determined based on the possibility degree and the distance measure, with their correspond-
ing matrices constructed. The comprehensive dominance matrix is determined via the Hadamard
product between the concordance matrix and the complementary matrix of the discordance ma-
trix, the net dominant value is determined, and the alternatives are ranked. Finally, an example
is given to demonstrate the feasibility and effectiveness by using the proposed method.
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ELECTRE method; multi-attribute group decision-making

TEI PR B b T2 W i 52 Ak
AR BA B LU R — X RE TR R T K
FeIk HAE AR HE F RN E B R R AR A
TEE 17 B 10 28 R0 AR 25 45 O KS if 1 1) L, S i,
Herrera 1 Martinezl' F 2000 42 1 H i — 18
FAREML—0.5, 0. 5) I —DEEAM 2 T
41, B el OBk A BEIE A B L R T S T

s HHA: 2018-06-06
HE&mHE:
EEB AT

BiEE .

VIREESE 5% BB e e S S S A S I E N 6
M) @i, 2016 4F ,Beg F1 Rashid™ ik — 42 #4171
B In i UE BRI A . AR R R T R
HAEL—0.5, 0.5) iy 24N B =2 18] 40 B 0 19
PRt bl = 0 1 SRS R BT 3 5 A PSR M RS 1
P ARSCKERESHEE IR B ZtiE U EENER
PERE DR ] B,

E R ARBEI G BIIE (11601419) ; BRPY A HH T 2015 4ERFF 1 ¥F By 3T B (15]K2068)
XNAE s 2 AR A ST 7 ] R AR DS T vk B . E-mail: 369469802@qq. com
TR L B L AR T I S T B R 5 5% 0 #1 . E-mail: qpwang@ xaut. edu. cn



XIEE .4 . 3 F ELECTRE M —ouis L 2 )8 i Je sk ik 87

CLA 18 R 2 H ke 58 7 2 8 2 S AE KON & V]
(58 4 AL AME PR R 2 B, WU, T R A,
EHA B B A 22 M H IS 22 2 /0 # ] L
W AR 5 G # 50 B A > A #EFTRME,
{7 XTI R LR 25 R R A > AHY, TE PR
KR XA T A BRSNS B, L, i
T B B AR B AT 25 3K B L A
WIBTEARRE S R AME B B v, L, R PR R
rh 2 R Jm M ) B o ] oAb B R R R A L B
ELECTRE (3% Elimination et Choice Translating
Reality M455) Jy ik & — R TR & LR
1) 22 J8 PR TR SR T 38 S R P A B S ke R SR
O T T 1E) 8 9 0 T A . e Ah L T B B
SR L TRT B o R T AT L X e SR R R A SR AR X 58 O3
B YRR AN 2= 1D I o W) %) = D103 £ R
SCHRLS 42 T AR B BB AL 48 5 R Al 4 i A&
IS 75 58 PO R TR AR AN AE 1 5 4 1) Y HE
JFo CHERLOJEE I THEX M ZJ0H X AE T
ELECTRE Hl ANP (iR & 75 i - Horp i 5 T
SR B B B ORI AR R RS BRI T 22 B . X
k(10 1R H — Fp g2 (9 ELECTRE J7 i #f52 Jr
AR LIS Bl IH 2 5 e W K R AR A A B XS
PSR A DXL I F4AE M) 4R 1 e 55 ) 8, SCik (12 ]
P T — R T YO TR R BRSO Ik

CHRL12 % ELECTRE J5 i 4h e 3] X 8] 5 BR
B 5 28 855 b, 32 3 k. AR SCH ELECTRE Jr
PR BN R —ouil LUK IR 4R T b R
T ELECTRE JyiE MR —Jooih L 2 J& PE#F 3R
FiE., BHERERTIRG o0l X gEE i A e
ST B oo SCRE 18 8 45 4 Scik[10 - 12 ]
) ELECTRE J5 v ek it B AU 0 25 5 DL 3556 B L OF
EAE G R SAAE X T B AT HEY . Bom 3l il SE 4 43
B S 5 © A7 SCHR 7 125 09 L3 43 A 16 B B B8 7 125 i AT
7P R .

1 EfiEiR

ZOniH R R TS R R A n A R ok Y
WHHZICH (v o) RERIEFTWHNHEE. s 2
i%%ﬁi%%s = {Sos S15 s 5;;} ':F'El/]f[}%fa a j‘?
oI He € [—0.5, 0.5)

EX A FS = {50, 515 s 5,0 N—A1E
GARIEBE.pE [0, g] BIBFARBELELZHET
S H, W5 B X R 1) — o6 v RT3l 2 PR AL A 1551

A: [0, g]>SX[—0.5, 0.5)

s;s 1 = round ()
«=B—ira€ [—0.5, 0.5)
(D
K, round (+) FoxiE B U HABREIZH
EX 2 HS = {50y 515 s 5,0 N—AIB
BAREE A (v o) FRR ZI0UE L, MU TE 15 bR 5K
AR Zon il R R AH N M B B e
[0, g ] HP:
Ay SX[—0.5, 0.5)> [0, g]
Al (siva)=1i+a=p (2)
h T OB ZoeiE X ou iy Al REFE LA 5
ARSCHE S A ZoniE LR ek R
X3 BS= {50, 510 = 5,0 N—DIESH
RIEE, Giv a) Gy a) HAEEBHMWA T
L ZIERFR pE LR

A(‘Q): (s;5 a)=

le (sis ai)> (s a;)
10y (siv a)<< (555 @)
(3)

PC(sis ai)s (855 a;))=

2 B -TIEBNRIEE

EX 4 B XK. S= {5, 515 =,
so) WN—MEFEARIEE, X LW—DRBIESARIE
A FLIERN

A= {(x, h(x)) |z € X} (4)
A, h(x)= (sis a;) 2 € X,

MB —miE L RBBEAFE -4 =Jcd
(s;iv ay) RIXVMBIEFHEL HP, s S EAy—
MEFARIE a; 2L 0.5, 0.5 —PHBTFE,
LKon s WBEMIAT S R R ME .

FRh(x)= (5505 ) A—DIH ZI0HE Lot Fow
Hh= (siva;)={(sis @) |k =1,2,+,1Ch)} h I}
ERF A = max{a ‘ (siy a)E hy , FRN I =
min{a,| (s;s a,) € h}) o

BT MBAEIE S T 88 B A AR e X
SEUAR AR SCH 25 P A 0 B e il Lot R /N AT g
B B A

EXS Wh = (sivay) = {(siva) |k =1,2,,
L)Y 5 hy = (spsap) = {Cssb,) | = 1,250,
[Chy) ) AR B AP ER —JTiE Lo, W Ay = h, 1Y
AIRERE LA AR -

P(hy = hy) =

LChy D 1Chy >

0.50Chy M Ao+ D0 D) p(Csiv aw)s (siv b))
k=1 n=1
[Chy)L(hy)

(5



88 V422 B TR 222437 (2019 4

35 %5 1

K, (sie a)€ hy s (sis b)E hy s hy () hy =
{(siv a) | (siv a)€ hy Hsis a)€ hy)

MBIl Lo pe i AN H AW
PRI

D M. 0<<P(hy =h,)<1,

2) HMME A b >hy U P(hy =h,)=1 ;47
hy <<hy JWW PChy =h,)=0,

3) HAME: P(hy = hy)+P(h,=>h)=1,

4 HRME A by = hy JW P(hy = hy) =
P(h, = h )= 0.5

5) AL ME . P(hy = h, )= 0.5, P(hy, = hy) >
0.5, M P(hy = h;)=0.5.

R By HE 5 kR DR 5) R i
B 2) ~4) 4y A R IR BH

2) & hy > hy .
0.5X 04+ L(h)IChy)

P(hy = hy,)= TG =1 (6)
%}1T<hz ,UIIJ:
_0.5X0+0 _
Pl =)= [t = 0 (7
3) P(hy = hy)+ P(hy = hy)
LChy > LChy >
0.50Chi M h)+ D) D) p((sis a)s (sis b))
o =1 a=1
L(Ch) 1 (hy) *
LChy DLChy >

0.50Chy M A+ D0 D) p(Csin b)s (v @)
n=1 k=1
L(h )i (hy)

LChy > 1Chy D>

= (L N h)t D7 D) (s ads (sis b))+
k=1 n=1

L Chy D1 Chy >

D Epmz, b))y (siv a))) /z<h )L (hy) =1
n=1 k=

(8

4) #hy =hy JJWPChy =h,)=P(h, =hy) .

X PChy =h)+PChy =hy) =100 P(hy = hy)=
P(h,=h)=0.5,

B1 KA = (5. (0.2, 0.3)) 5 hy, =

(s55 (—0.1, 0.1, 0.2)) BWADME 0l X

0.5 X145

ﬁ,ﬂﬂP(/Ll>hz)= 2% 3

= 0.9167 B b, =

hy, AT RERE R 0. 916 7,

E)Z 6[3] & (sis Q;jj ) Ej (Sis am ) %W/I\EE%E
E@zjti’%:ﬁingT[ﬂH a; — {ak‘k - 17 27 “tty
1(011‘] )} s Qm  — {/)n ‘ n=1, 2, =y [(a) } ’ JH\IJ

(sis Oti]) ﬂ] (sis ) ZIﬂE@EE%ﬁ%XﬂDT

d((sis az)s (sis am))= |i—1]+

max{max{mm(\ak—b \)}
a€a; \b €qy

(9

max{min(\ak—b,, }}
lfnea[”’ uke .

B2 ZIEH 1 PRI E = ociE XIC by Fl by,
*E?Eﬁgl 6 H —Iﬁ% hliFﬂ hzZlEﬂE/‘]E‘E%j‘j d (hl ’ hz) =
0+0.3=0. 3,

3 EF ELECIRE (i —
BHRRFE
FEXS LB ol X2 @ PR O R R) A, 1 R
BhHA = {A, Ay 0 AV BIESEN C =
(Cyy Cyy =, Cy s K EHEND = (D, D,, -,
D} . REH D, € D&M IRIEERE N XY =
(Y en = CCs v ) D S HP, 20 G =1, 2,
) RN D, Wik T %
A € ARTRMEC € CRE — ool 3OoiE 2 H) fi
HER. BIEMAETNREN 0= (0w,

?ﬁj/@,wj 6 [Oyl] ) ij = 1 °
j=1

3.1 MERRERERELS
B o A BEHHE BT 4 19 0 B ol SO SR [
XY = (2 = (G5’ ) )y U=1, 2, ==,

TEXZEME

ey myj =1, 2,

’ wn)

D FE g A HRKERE X = (x5 )
(Csis g ) D)wan (T =15 2, oy m35 = 1, 2, *+,
n) s LTI R

F = V(s 5P ey s (10)

;H:EF‘ %:% VE@KE XB] j‘:’ V(\‘gl) ’ CJ(Z) s "t *1(;5) )=
Sand(M) ’ round( ) i’%/j—‘ E/J m ﬂ/\
AL H

l
a; = a|a€a(]),r, <a<r

(XN t}

a; L=1, 2,
(1D

t t
Hrp, r, = min{min(maxa;’ ) ,max(mina;’ )} ,
i =1 =1
r,, — max{min(maxa;’), max(mine;’)} .
E =1 =1
& M43 Ry 28 g L N A A o A SR

XAOMERIEA MR e th X REE Y =
(y;] )m><71 :

Ty B35 B C,
Yy = i } (12)
neg(x; ), WAHEMN C
:Tit:l:#j, neg(fi;) ﬂu*ﬁﬁjﬁ(lg)ﬁﬁ%o
neg(h)=
(ACg— (A (sis a))) [k =1, 2, =+, L(h)}
(13)



XIEE .4 . 3 F ELECTRE M —ouis L 2 )8 i Je sk ik 89

3.2 EMENENBE

s 22 foe K AT S — FhAR 3l 45 )& 1 F B Mok Jr
FIMEZ M2 5 Rk I\ R E N T %k, 25
T TR T e e e G 1 A R, R A R R
FEE G =1, 2, = n) PMBYET A E®E T
R EIRER V.

Vlzzzd(-rijﬂ -T@) 14

i=1 k=1
d(l'{,v 1@)%%%1&&7‘5‘% Ai Ej
s n) 1E)R

» n) 4\E§‘KE

E W
ApGy k=1, 2,
PEC, PR, W G =1, 2, -
AL A -

som; j=1, 2, «-

wj :V.//EV_;9j:19 2, =y om (15)
=1

3.3 MBI TEXTIEEERSAMIEEIEY
et s ELECTRE i f il i 7 RAES BT
IR LS (A, Ao ATLUK B Nt T =
Glj =10 20 oy ny 43R =2 BRI SE R A0
WEMTZERE., AXRBITRA AETHREA,
RITJREE Py = P(ay s x4) (s k=1, 2, -, mH

R£isj =1, 2, =on ) BHENE 0 CIEE .
ANFHEE T 2 4
Je={l1<j<n, P, >0.5) (16)
Jo = l1<j<n, P, <0.5, (D
Jo = 1<j<n, Pi=0.5) A8
f&4 ELECTRE & i R HE %0 1 -

I, = (Ew]—F ij)/ij a9,

i€ €Ty
BT Djw, =1, XA N,
ji=1
Li = Do+ D, (20)

jerh i€y

f4: ELECTRE 3% i i FISHE 4L 1, 2R A,
ANEFIHEA, AR M BE 2 7 i A 8 1t
R ) SRR BT o5 9 ] AT %y BRI
)R 22 5 o PR, AR 303 F T B B L A 2 SOk
B0 LR E co WITR A RETIHEA,

FR R L8 8 kR AT RE R BB A, B
k= Dw;* Pht Dlw; P (21)

€Ty €Ty

A w G = 1.2, HEMEC, € CHFEME.
cr € L0 RARTRANRETIHRA MBE.
MR RRTTR A AL TIHEA MR EBOR .,
AHEEIE R dy RAGTTR A BT R AL AR
A I L B AR X 22 52 B B T e 7 SR 2 [A] Y

A BRAMEE LA U, 2 AR T A A e i 7
2 [H] 1 2 S 3K 3] — 5 AR BE I DR SR AR R ot A
JEVE T AR X T B T BB R B AME . AR
PEHR R d BRI 22 i5E .

maxw;d (A; . Ay)

€T,

dlk - maXa)jd (AI‘/’ ’ Ak] ) (22)
jel

K, w,G=1, 2, =, n) HEMEC, HWAEHE.
dp € [0, 1] RERERMITE A 5HEA, WHXT S
PREE IFH dy KRR BT REA LT HEA M
PR MK

HRE A5 = 01 SCRIEPE T8 5505 R T 4 8 41
DRI —IniE AR C = (ca )i 5
AFEWHERE D = (di) i o
3.4 MRIEFRHRF

7 33 3 T O A S B A T S A HE T
R T EARPE I ol R AR R C KON Fig
HEED B D = (1 —dy) 0, B Hadamard
Pl B Li AR HHRE E = Co D' = (ex)in »
Hor,

en = cx (1—dy) (23)
ew WK, XN R A KNLTF o E
AyGi=1, 2, = s on) IR B
MR, g AR E O E TR A T
PAA

somy j =1, 2, -

N, = i&‘k — ieﬁ (24)
k=1 =

k- I#i

Aorpr, NGB U TR A, B

W 45 T7 F2 1 ¥ A A e IR 1 00 0P HE 51 gk
ARG 8044 7 R LR 5 M HET .
3.5 RRSE

HET UL LS8, 48 1 —Fh 3T ELECTRE B4t
BoniE X 2w R ik, AP BRI .

Step 1.4k 3. 1 WAL PSR ENTNILEE B 43
PR X = (23,00, G =1, 2,
2, oy ) IFRAER 12 ~ A3 MG —
T HFRRFEPEY = (35 ) o

Step 2. M40 (14) ~ (15) # E J@ AL .

Step 3. MR E XS HHEBEBEC G =1, 2, -,
n) FPHEAMBFRERA G, k=1, 2, =, mHk#
O WP LG E AT BE B, OF M AT e B AR B P =
(P4 i o

Step 4. M (16) ~ (18) 7 & IS 4E L A Fliks
LM ERE,

Step 5. M TR C= (¢ HH I

ey omsj = 1,



90 VG 22 TR 22431 (2019) 56 35 B4 1 1)

W e A CD#IE,

Step 6: #4 A FIEPEFFE D = (dy) e »
RS TE R d B FE

Step 7: i X (23) M LE B MM F E =
Ceit ) uxim o

Step 8 MR 4520 (24) B & & J7 S W AL AH L OF
PR P HE R o BRIV DI 34 (B8R 1) ik 25 T 58 A

4 HBHISH

ASCEAIR A SCHRES ], — 205 BF 40 ) 20 B¢
SRR T RAR A . A 5 AT R PR IR 3
kKA A E A CEEAE A, JEFTAE A L H
ol Ar SBAE AT As 4 ANTEM R IE RN T
Cr B Co W KU ) G LAy C o
B, G CORB AR, C 5 C AR w1 .
WIRRZRASAH = RKEE D.(L=1. 2, 3) .1k

REWIEETARIBEE S = {s0s 515 520 S35 505 S50
sof = (M2 ARH 2, 22, P AP AR E A RE ) 4
WO B oot il X R AR B X
(2P )5 (=1, 2, 3) WF1~3,

ARSI R LR INE

Step 1: #2145 3. 1 Wi MBF R FE X =
(xy)ss (G=1, 24 =+, 555 =1, 2, ==, 4) , Ui
F 4, AR 2 A (13) Ky d iy BLIE Ak B e S R
FEY = (yy)sa - WLE S,

Step 2. M 45 =X (14) ~ (15) 13 3] J& PE AL & 43 51
H o = 0.2401 , w, = 0.2234 , w; = 0. 2155 , w, =
0.3210 ,

Step 3. il E L5 HHEBMEC (G =1, 2, -,
D TFHEA MA, Gy k=1, 2, =, 5HE#D
P LLH B P B8 BE Pl o JF A9 B T BB FEAE [ P =
(Pfk)5><5 o

1 OMBTICIE LR AR X

Tab.1 Hesitant 2-tuple linguistic decision matrix X"
A C, C, C, C,
Ay (53,(—0.3,0,0.2)) (5,,(0.2,0.32,0.45)) (55,(0.2,0.3)) (s2,(—0.3,0.1))
A, (s,,(0,0.1,0.2)) (s3,(—0.48, —0.2,0)) (s3,(—0.45,0.1)) (s;+(—0.2.0.1,0.2))
As (s4,(—0.3,0.1,0.2)) (s3,(—0.1,0.2)) (s5,(—0.2,0,0.4)) (s5,(—0.3,0.1,0.2))
A, (s5.(—0.1.0,0.2)) (s5,(0,0.2,0.4)) (s5,(—0.5,—0.3)) (s3,(—0.45, —0.25))
As (s6,(—0.4,—0.3,0.1)) (s55(—0.1,0.2,0.3)) (s15(—0.45,—0.2)) (sy5(—=0.4,—0.1,00)

* 2 MBICIE LR X

Tab. 2 Hesitant 2-tuple linguistic decision matrix X
A C, C, C, C,
A, (s5,(—0.3,—0.1)») (s5,(—0.1,0,0.1)) (s1,(—0.2,0.3)) (s3,(0.1,0.2,0.4))
A, (s1,(0.4)) (s55(0.2,0.3)) (5,,(0.3,0.4)) (s5,(—0.45,—0.2, —0.1))
As (s3,(0.1,0.3)) (s5,(—0.1,0.2)) (s,,(0.1,0.3)) (s1,(—0.3,—0.2,0))
A, (55+(0.2,0.4)) (s3,(—0.4,0.3)) (s5,5(0.2,0.4)) (s45€0.1,0.3,0.4))
As (sy5(—0.2,0.1)) (s3,(—0.2,0.15)) (s,,(—0.1,0.2)) (s5,(—0.1,0.3))

23 M o PR R XY

Tab. 3 Hesitant 2-tuple linguistic decision matrix X**
A G C, C, C,
A, (s4,(—0.5,0.1,0.2)) (s5,(0.2,0.3)) (s3,00.1,0.2)) (51,(0,0.1,0.2))
A, (s3,(—0.4,—0.1)») (s2,(0,0.2,0.4)) (s5,(—0.3,—0.2)) (s3,(—0.2,—0.1,0))
As (s3.(—0.2.0,0.1)) (s5,(—0.05,0.2)) (s;,(0,0.1,0.25)) (s51,(—0.3,—0.2,0))
A, (s;5(—=0.3,—0.1,0)) (s4,(0,0.25,0.45)) (s5,,(0.1,0.2,0.3)) (s3,(—0.1,0.2,0.3))
As (s3,(—0.1,0.1,0.3)) (s,,(—0.2,—0.1,0)) (s3,(0.1.,0.4,0.45)) (s55(—0.05,0.25))
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Tab. 4 Hesitant 2-tuple linguistic group decision matrix X

A G C, C C,
A, (s55,(—0.3,—0.1)) (s55(—0.1,0.1,0.2)) (5:+(0.2)) (5:+(0. 1))
A, (s55(—0.1,0,0.1,0.2,0.4)) (5,+(0,0.2)) (s:5(—0.2,0.1,0.3)) (5p5(—0.2,—0.1)
A, (s5+(0.1)) (55+(—0.05,0.2)) (s5:5(0.1,0.25)) (s1,(—0.3,—0.2,0))
A, (55+(0,0.2)) (55+(0,0.2,0.25,0.3)) (55+(—0.3,0.1,0.2))  (s5.(—0.25,—0.1,0.1))
A, (si+(—0.1,0.1) (5,+(—0.1,0)) (5:+(—0.2,—0.1,0. 1) (55+(—0.05,0))
#£5 MG oE R RS Y
Tab.5 Normalized hesitant 2-tuple linguistic group decision matrix Y
A G C, C; C,
A, (s3,(—0.3,—0.1)» (s1,(—0.2,—0.1,0.1)) (s4,(—0.2)) (55,0, 1))
A, (s3,(—0.1,0,0.1,0.2,0.4)) (s;,(—0.2,0)) (s3.(—0.3,—0.1,0.2)) (s4,(—0.2,—0.1)»)
A; (s3,(0.1)) (s3,(—0.2,0.05)) (s5.(—0.25,—0.1)» (s51,(—0.3,—0.2,0))
A, (55+(0,0.2)) (555(— 0.3, —0.25, —0.2,00)  (s5;+(— 0.2, —0.1,0.3)) (s555(—0.25, —0.1,0.1))
A, (si+(—0.1,0.1) (5:+€0,0.1) (s:+(—0.1,0.1,0.2)) (55+(—0.05,0))
0.5 1 0 0 (Ji) s =
0 0.5 0 0 ro— 1,3 3,4 - =
P =1 1 0.5 0 0 2,4 — 2,3, 4 2,4 —
1 1 1 0.5 1 1,2 1 — 2 —
1 1 1 0 0.5 1,2,3,4 1, 3 1, 3, 4 — 1
P = 11,2,3,4 1,2,3,4 1,2,3,4 2,3,4
[0.5 0 0 0 0 (Ja dsws =
1 0.5 1 1 0.125 r— 2,4 1,2 1,2,3,4 1,2, 3, 4
1 0 0.5  0.8125 0 1, 3 — 1 1, 3 1, 2, 3, 4
1 0 0.1875 0.5 0 3,4 2,3,4 — 1, 3,4 1,2, 3,4
L1 0.875 1 1 0.5 | — 2, 4 2 — 2, 3, 4
P = | — — — 1 —
[ 0.5 1 1 0.1667 0 ] — — — — —
0 0.5  0.5833 0 0 - - - = =
0 0.4167 0.5 0 0 Jidsws = |— — — — —
0. 8333 1 1 0.5  0.3889 - - - = =
|1 1 1 0.6111 0.5 | - - — — —]
0.5 0 1 0 0 Step 5. FJHEFATEMERE C = (ci s o
1 05 1 1 0
P'= 0 0 0.5 0 0 0.4556 0.5365 0 0
1 0 1 0.5 0 0. 5444 — 0.6701 0.5444 0
1 1 1 1 0.5 0.4635 0.2401 0.2234 0
Step 4. #4520 (16) ~ (18) T & Fllils 4 L A Fl ik 0.9641 0.4556 0.7766 — 0.2401
FRMTEFE o, — " RN ARG TR A, 0.9721 0.6761 —

5 A, G, k=1, 2, -

Jos Jw 8L % 5%

LS HEFAD W R ES

HAY & 1

Step 6 . M AN FIVEVELERE D = (dy ) ses o
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D =
— 1 1 1 1
0. 7005 — 0.3136 1 1
0.9648 1 — 1 1
0 0.5014 0.0331 — 1
0 0 0 0.3740 —
Step 7: M LE G NAHIE E = (ex)oes o
E =
r — 0 0 0 0]
0.1630 — 0. 4600 0 0
0.0163 0 — 0 0
0.9641 0.2271 0.7509 — 0
1 0.9721 1 0.4232 —|

Step 8424k = (22) 43 B A FVE L 155 N, =
—2.1434, N, =— 0.5762, N, =— 2.1946 .
N, =1.5189 » N; = 3.3953 , ARJE/A L HE A,

AR SR HEF A N; > N, > N, > N, >
Ny JIA; > Ay > Ay = Ay = Ay JHICAS D fe R
EARL

DT UL WA SCT B RIS 18 B0 A R L B T A
SCRT R J5 i 452K (20) TR M4 20, m] A5 A SRl
AT R EHEMR N N =—2.1793 . N, =
—0.5426 , Ny, =—2.2562, N, = 1.3521 , N; =
3.6260 . LAY UL 6. i 6 Al A, T A
FIE A8 HOR HE P 45 R 2 — B R CD A
I 45 BT 45 J7 58 B0 v (10 3 ML) 22 53 b X (200 9
W /I 3 R R g 2 (21D 1Y A 46 Bt — 0 % T
INELLES R s

BE A o A SO 4R T7 1 5 SCHR 03 1 STk 14 189
TP AT T AR IR T, R T R, = A
TTERHEFP AR As > Ay > Ay > A = Ay Wi
AR LAY D A+ XUl B AR SO $ 05 36 0 T AT 9

RO HET PRI O HE R 45 R AR

Tab. 6 Comparison of ranking results based on two kinds ofconcordance indices

et Bl
QL HET
R A A, A, A, A T
R QO M FIIEIEE —2.1793  —0.542 6 —2.256 2 1.352 1 3.626 0 As > A, > A, > A > Ay
RO FIEFEE —2.143 4 —0.576 2 —2.194 6 1.518 9 3.395 3 A; > A, > A, > A > A,

® 7T OAFITER TSR
Tab. 7 Ranking results by different methods

7‘7#72{;‘ Al AZ AB Al ATJ ﬁr?
SCRR 3R 7 B 0.3831 0.459 5 0.297 9 0.651 9 0.7377 A, > A, > A, > A > A,
SCHkC 141/ 7 ¥ 0.151 4 0.1910 0.147 0 0.228 0 0.2826 As > A, > A, > A > A,
R SCHY T s —2.143 4 —0.576 2 —2.194 6 1.518 9 3.3953 A; > A > A, > A > Ay
N SE I
5 & if

FEXT LB 01l L2 Ja MR DO ], A S 4
W T —F 3 F ELECTRE W% — ciE XL £ &t
HER T

5 R AT 6 BE LA A =R e NS AR R
WA To2E R A LT INAURT BE R A e AL, I
T I N M A R AR O AR v O Sl S
Xof i 16 7 58 B HE)T

JIT $ Ty 1 X A 38 T 52 B HE T = 2 TR A TR
PR 45 4 T Bkt B 1 AR B iR 55 ¢ R B AT HE Y
R U

I J 38— A AT K 5 A Ty W 0 L Er
YL T O R AT S ot .

[1] HERRERA F, MARTINEZ L. A 2-tuple fuzzy linguis-
tic representation model for computing with words[ J].
IEEE Transactions on Fuzzy Systems, 2000, 8 (6):
746-752.

(2] TH, REHE, KRB, F. HIRKPET o0 X

TR Ty ] T EE IR, 2010, 18(5) .
165-170.
DING Yong, LIANG Changyong, ZHU Junhong, et
al. A subjective and objective weights integrated method
based on 2-tuple linguistic for group decision making
[J]. Chinese Journal of Management Science, 2010, 18
(5): 165-170.

[3] BEG I, RASHID T. Hesitant 2-tuple linguistic infor-
mation in multiple attributes group decision making[J].

Journal of Intelligent &. Fuzzy Systems, 2016, 30: 109-



XIEE .4 . 3 F ELECTRE M —ouis L 2 )8 i Je sk ik 93

(4]

116.
IR, RIS 5 A IMI. LRt B2 kL 2003.

[5] CELIK E, GUMUS A T. An outranking approach

[6]

7]

(8]

[9]

based on interval type-2 fuzzy sets to evaluate prepared-
ness and response ability of non-governmental humani-
tarian reliel organizations[ J]. Computers &. Industrial
Engineering, 2016, 101, 21-34.

ZHANG Hongyu, PENG Honggang, WANG Jing, et
al. An extended outranking approach for multi-criteria
decision-making problems with linguistic intuitionistic
fuzzy numbers[J]. Applied Soft Computing, 2017, 59:
462-474.

BT, RS, Wb, 4. BT ELECTRE By AT K 45
FEWM L] RE T REMIL S LK, 2014, 34
(9): 2457-2464.

ZHAO Yue, XING Lining, YAO Feng, et al. Space
monitoring and control scheme evaluation based on the
ELECTRE[]J]. Systems Engineering—Theory &. Prac-
tice, 2014, 34(9) . 2457-2464.

CHEN Na, XU Zeshui. Hesitant fuzzy ELECTRE 11
approach:a new way to handle multi-criteria decision
making problems[J]. Information Sciences, 2015, 292
175-197.

WAN Shuping, XU Gaili, DONG Jiuying. Supplier se-
lection using ANP and ELECTRE 1I in interval 2-tuple
linguistic environment[ J ]. Information Sciences, 2017,

385-386:19-38.

[10] LIAN J W, KE C K. Using a modified ELECTRE

[11]

[12]

[13]

[14]

method for an agricultural product recommendation
service on a mobile device[ J]. Computers and Electri-
cal Engineering, 2016, 56. 277-288.

CHI Y L., LEE C W, CHEN C Y. A selection ap-
proach for optimized web services compositions[ J]. E-
lectronic Commerce Studies, 2004, 2(3). 297-314.
EWH, R, REEGR. TR E T RRM XM
MM g ik ()], P92 TR 4. 2017,
33(1): 86-92.

WANG Yaping, WANG Qiuping, XIONG Guoqiang.
A novel method for decision-making with the interval-
valued hesitant fuzzy set based on outranking relation
[J]. Journal of Xi’an University of Technology, 2017,
33(1) . 86-92.

I HT, A B P BOEOIE S 0 AT AR B HE Y
Jrkl]. i S5YeR . 2016, 31(4) :640-646.

FENG Xiangqgian, TAN Qianyun, QIAN Gang. Possi-
bility degree methods for ranking hesitant fuzzy lin-
guistic sets[ J]. Control and Decision, 2016, 31(4):
640-646.

WY, XV B, BRARVE. BT IBEN otk XM E
B PR Tk mE S E M, 2018, 27(1)17-22.
FENG Xiangqgian, LIU Qi, WEI Cuiping. Hesitant
fuzzy 2-tuple linguistic multiple attribute decision mak-
ing method[ J]. Operations Research and Management
Science, 2018, 27(1).:17-22.

GiEgmiE  E4u)



