W22k 6N
2022 4 6 H

A S

Science Technology and Industry Jun., 2022

a2 Vol. 22, No. 6

ETHENHNRBREMES BHRRREZNN A

FER, FHH, AWE

(RBIV ¥k KF EEEFE, /M 611730)

BERAAREAGTENREATRGRT EMAEXS TRALR, AELERCAAMF ., AT FihiAFk
FEREMEHAFIRBT RIS BAREFTRORBRBEMETARAEINFE L REESIN TR ERER
MBEAHRERE ;BB HF LR L MR T H B — A GHRERRBGE THESH O RBFAEH MULTL-
MOORA #3575 ik, =G, 8L xF Yo A7 B 4 3% 77 3 09 H 2Ok

KEW BB AFMES R RBEMETRELE; T ARE ;R H AL EE

FESES:0224 kAR ERD A

XEHFS:1671—1807(2022)06—0118—04

S 6 B A A N R A R R S LR 2 )R
B g %8 (multi-attribute group decision making,
MAGDMD [a] 81, it 2 [] 250 v of o 4k B 52 (9 3F fr
Tkt EE, Biffi HFLTS Chesitant fuzzy lin-
guistic term set) B [A] B R I 24~ 1H F ARG R B L
FAwEAN AR RS L R AN AR Y
T ZAfi (5 B E i HFLTS fin b A% 5 A
TE UL 1 45 8818 5 R 18 4 (possibility distribution
hesitant fuzzy linguistic term set, PDHFLTS) &A1Y
HZAE T ARERRIX L XN B & ] DLl oA
[F) AR A R 8 7R B R m &F . BT 2 8008 £ R
R 1) J5 1 2 Woa S50 DA 5 00 2 19 R P — 3%
PEAR SR B . Liao S5 42 AL B R ITH 3 &
FAUE . H RSOk 53 038 A 2L R s i
RFRPRENE, AL EWERRIEEN
R

H1 7 MAGDM [R5 ke 24> R & L 18 Bk ok
SRR K HAS N 3F A [\ P S T7 A7 AE
L FBOE B R ZAEH WA, Wu 55— 4
11 T 3T VIKOR T TOPSIS 485 5 35 75 47 o fife
HEATHRARE  IFR X T b 7 2 5 HA A J7 ik HE AT I
BAWTTE A8 s Fowf A — Se OB . 27 otk A Ss|
Ak ) MULTIMOORA #4785 70 #r . 8 5B

%5 B H1:2022-02-12

LRI F W 08 IR B & FAUE, His i
A B PR T R R B S X B A BT SR IE 45 2R Y IE
k.
1 ERIBEFNMHNKE

DL B8 U 52 0 05 A% R W i VA
1], $0L FH L B E AT T B R A b . K R B i
BUARE 7 M L 4 T P D ) R A B A ) e 2 0 DR
W, 7E B 25 0l % SCk [ 6-10 ] O BF 5% S il 1 4 el
REY I S2 06 & LR B IE M PR AR IR R L LR 1.

x1 HEHTNERER

J T & 1

LIRSy
VN
Wi A

A Cy

K56 5 4% R
Llh HARUE
o B A R

=
e

e 45 75
Fll4g =
15 IR 55 B R B
J5 PR30 M IR 55

Ik %5 K Cs

7 ERS
1% 5 Bp 1]
B BB L%

B REAL LRI Cy

AVA A A AR 4 AR R R R T 5

HEETH AT b FIRARAR B (2021RW002) 5 % # Tk 5 12 & % 3 % (QM2021082) s Bl £ B A A+ 5 2 £ (61803051) ;
AT F R ELAQOIIRCO22) s FEHAS A FTESHAL RMWIKELS L LRI XM A (2020CSLKT3-221) 5 $h i T
BB REEEwN B EE LR ETFARBM019YW003) 3 AR L b F 20172020 FEAFERR EFKFTEE "R
B (JG2017B15) ;7P B 4 i & 4 2021 55437 e ) 3% Ok Bk A H A HAT R A 3 %) (RZW2021005)

EEBA :FFRA992), %, LBBEAIARBLLFREFLSFRLFR, PREFIT, ML, AR F o 4B k5 A

BERE,
118



2R RS - TR A0 A B SO 4 22 R T b SR Tk e i T

B4 0 8 PE 2 ) R AR A C LB

EAL LR KSF Coo T3 1 AR R AL 4
MK o' o oo Wi 4 NERE = (E E, E;
ED) PG 4 MR X = (A LA ALLAD L S5 4
A @M Pl LTS E = (E, \E, \E; \E);
S={s, = VeryBad(VB),s, =Bad(B), s; = SliteBad

K Cy MR
3

R L NGNSy

®2 ERE .E.E.E EHMESAREENBESA

(SB) .5, = Medium (M) , s; = SliteGood (SG) , s, =
Good(G) ,s;, = VeryGood(VG)}, KRG LR up AL
PDHFLTSs fIE XX @tk C ik A lirAh &
RN disi o= 1,2, ,myj = 1,2,
PDHFLTS. B4 Cidy; = {prspos=rspeto BN
%= 2,

’nod E ﬂ:

EE AVES C Cy Cs Cy
Ay (0.8, 0.1, 0.1, 0, 0, 0, 0) (0, 0, 0.4, 0.6, 0, 0, 0) 0, 0,1,0,0,0, 0 (0, 0, 0, 0, 0.2, 0.8,0)
E, Ay (0, 0.2,0, 0.8, 0,0, 0) (0.4, 0.3,0.3,0, 0,0, 0) (0, 0,0,0,0,0, 1 (0.9, 0.1, 0,0, 0,0, 0
As (0, 0, 0.5, 0.3, 0.2, 0, O 0, 0,1,0, 0,0, 0) 0, 0.1, 0.9, 0, 0, 0, 0) (0.4, 0.3, 0.3, 0,0, 0, O
A, |(0.1,0.3,0.4,0.2, 0, 0, 0) (0.2, 0.8,0, 0,0, 0,0 0, 0,0, 0.5,0.2, 0.3, O 0, 0, 0,1, 0,0, 0)
A (0.5, 0.4,0.1, 0, 0, 0, O) 0, 0,1,0,0,0,0) 0, 0,1,0,0,0,0 (0, 0, 0,0, 0.2, 0.2, 0.6)
E, Ay (0,0, 0.5,0.5, 0,0, 0) (0.4, 0.6, 0,0, 0,0, 0) (0, 0,0,0,0.2,0.8, 0 0, 1,0,0,0, 0,0
) Aj (0, 0, 0.6, 0.2, 0.2, 0, 0) 0, 0, 0.8, 0.2, 0, 0, 0) 0, 0.9, 0.1, 0, 0, 0, O (0.3, 0.3, 0.4,0, 0,0, 0
Ay (0.3, 0.4, 0.3,0, 0,0, 0) 0, 0,1,0,0,0, 0 (0, 0, 0.9,0.1, 0, 0, 0) (0, 0.2, 0.5, 0.3, 0, 0, 0)
Ay (0, 0.5, 0.4, 0.1, 0, 0, 0) (0, 0.5, 0.5, 0, 0, 0, 0) (0, 0, 0.5, 0.5, 0, 0, 0) 0, 0,0,0,0,1,0)
E Ay (0, 0.5, 0.5, 0,0, 0, 0) (0, 0.5,0.2,0.3,0, 0, 0) 0, 0,0,0,1,0,0) (0.3, 0.2, 0.5, 0,0, 0, 0)
’ Aj (0,0, 0.4, 0.6, 0, 0, 0) (0, 0, 0.5, 0.5, 0, 0, O) (0.1,0.1, 0.8, 0, 0, 0, O 0, 1,0, 0,0, 0,0
Ay (0.8, 0.2, 0,0, 0, 0, 0) (0, 0, 0, 0.6, 0.4, 0, 0) (0, 0, 0.5, 0.4, 0.1, 0, 0 (0, 0.5, 0.5, 0, 0, 0, 0)
Al 0, 1.,0,0,0,0,0) (0, 0,0, 0, 0.2, 0.8, 0) 0, 1,0,0,0, 0,0 (0, 0, 0.5, 0.5, 0, 0, 0)
E, Ay (0,0.3,0,0.7,0, 0, 0) (0, 0.1, 0.9, 0, 0, 0, 0) (0, 0,0,0.6,0.3,0.1, 0 (0,0, 0.4,0.2, 0.4, 0, O)
Aj 0,1, 0,0, 0,0, 0) 0, 0.5, 0.4, 0.1, 0, 0, O 0, 0,0, 0,0.6,0.1, 0.3) (0, 0, 0, 0.5, 0.5, 0, 0
Ay (0, 0.6, 0, 0.4, 0, 0, 0) (0, 0, 0,0, 0.1, 0.9, 0) 0, 0,0,1,0,0,0) (0, 0,0, 0.3,0.7, 0, 0)

2 ETHREMRABEREERNE

2.1

E X £ PDHFLTS fy3tiR B
YL TR BT # L HZ ) — BOR 2
I w4~ PDHFLTS o0 3K 19 3 50— B e 2 A )

(. R 22 Bk 3 B 02 3 1 O g 56 R ORI
O R UEE CD, AR SCEE R A K R TR Y
PDHFLTS 4" Ji& 2 A [7] & & ) PDHFLTS #Y i fil
b LR F B IR,

EX 15 TALRERMEC, THETEX,

AR EE CD Al RLE o

K
< 1
LD?,(‘] T K—1 E Qar .k

L=1,L#T

@)

BT LRI R X iR E O

- 1 LA
CDY, = KDy 21, 20, P

(2)

j=1L=1.L#T

BT LRMILHE A

< 1 RN -
D = k=D 2 2, 2 i )

VP2 BB BE AT T 05 o) T 45 1

i=1 j=1L=1,L#T

2.2 EX PDHFLTS Wik rE

BN 2:%S={s,|6=1,2.+.g) }g LTS, d,

S i) PDHFLTS, P, Jyd; WAL R4 i
Lij y‘jdg E‘J%%&a Do Py C P,’j ’ JH:% T/I\#z:%j{ﬁ’f
B C, F&ETE X, MBE RN

HD}’;}.(;f = [ 1 — (max p, — min p,,)][l?n((lg))]
Y
BTN REXNKETRE X WIRBIEE LR
P I T L In(L;)
HDX’ = ;[1 (max p, — min p,) ] n(g) }
(5)
BTN ERNRBERR N
T L - - o o
HD" = -~ ;} 2. [1— (max p,
. In(L;)
min p,,)][ n(g) ] (6)

Hp, U — DS RERILRE S 0.

Al0<<HD=<1,

B F AR BCMSE LR . (L L ZOIT R IR T

SARMEX 7318 7 8 B A AT M. et — 2 X

HA MR Mm% g HD,

g MR E LR BT AT REE AR A SRR 1.

2.3 ETHAEMABEREERNE

EX 3R TALRMILHE R CD' LB

Ex) 2545

Eﬂ‘j HDlslj\"Jﬁ K(K)Z) /]\:%%:{ E: (El 9E2 9"

119



BB AP

Fezg Hel

o TN ("TT
o' — (1= HDDCD .

D11 —HD") CDF
F=1

K
A 0<w <15 D)o’ =1; F=1.2,-.K,
F=1

FETEALRIE T R, & K W AE A
A7) s b 3R R 0 Rl 2 (3D A
KOEOH., BEALRAINENEN 0 = (00’
' sw') = (0.274 2,0.211 0,0. 268 2,0. 246 6),

3 ¥ # # PDHFL-MULTIMOORA 7 %
RE

e (O Dy = d)),,, T = 1,2,-+,K,

FH 1) U — A O BT SR AR B D, 7 IH— Ak
2y — E(d;)

[ > [EW@) T
i=1

5 — AL BRI BE DY
0.35 0.57 0.35 0.73
0.60 0.35 0.69 0.31
0.60 0.47 0.41 0.38]°
0.40 0.57 0.48 0.48
H G S (U I HE R 2P R AT
F1 LT RBENIE T LR AR 5 1 HE

(8)

N __

J¥ (PDHFLRS),
BT A BN JERHE N
Ui(AD) = D) wd) — D) wd) (9
i= j=g+l1

=

CiGG=1,2,-,0) BTWEIEE. C,( =g+
Loewsn) J& T A 8 P, @ o X (9 17, U =
(0.298 4,0.170 7,0. 141 0,0. 258 4), 4% I L 1 HE
FPAE AR Uy (A BEFHESL 55 1 4N
TR, = {AzMCm;\xUl(/\}).-“.A’. iCmint} (A f={A >A >
A, > Ayb.

B2 B AL TEWIE S 2 M o010 HE )y
(PDHFLRP),

L A N ESHAE R

U,(A) = maxw, |r; —d) | (10

ﬁ$mﬁWMMQdégmmﬁd>ghﬁﬁ
K(10) 18, U, = (0.106 4,0.137 9,0.145 3,
0.116 3). BHM U, (A #THFHEFI I F: R, =
b= {A > A, > A, >

{ i/ iCmin ()2(Ai)"“’/\;\;Lmﬂx Uy (A

Asls
5 3 & A TR 2 RE P R o) A
fiEF¥ (PDHFLFMEP) ,

120

HEFE A FMNERHE R
U.A) = [ @oo/ I @)=  an

i=1 j=gtl

MU, = (0.829 0,0.625 2,0.612 2,0.783 2), 45 i%
7T FHEUNE Us (AD BEF R 56 3 A HE T %R
MRy = {Aijicmmu, ). b= {A > A >
A, > Ash,

%4 T GHEFIE R R R AT .

3 3 R A O HE 2 A A 53 R R

.'Ar\vainU;(/\ )
34

1
IRPM(A;) = - g
(A UY(A) _UN(A) | UXCAD
R, (A) R, (A) R, (A)
(12)
UY(AD S U CA) ) & 0 — 1k 25 2%, R
U;:\(Al> - Uﬁ(Al) 9k:192930

IS 0,
i—1

PDHFLRP #& &1 2 5t T il A 19 J& ¥, PDH-
FLRS #l PDHFLFMF #5& A2 5 T ik 45 i Jg vk . )
IRPM(A,) = 1.221 6,IRPM(A,) = 14.756 6,
IRPM(A;) = 5.596 8, IRPM(A,) = 6. 952 1, fx#
IHEA N Rina = (AL > Ay > A, > As ). IR 1
R

4 LA
i it 5 PDHFL-TOPSIS J7 ¥ # 17 b ¢, B iiF
i R DT E Y

%% Wu Z0 i #2  1 PDHFL-TOPSIS J7
HUR L B E RS NS OB AR R R M X B2 T R
RC, =0.609 5, RC, = 0.415 0, RC, = 0.568 4,
RC; = 0.567 8, ZHEF R Rropsis = (A1 > Ay >
Ay > Agd o BRI 1 R R fERERE. Bk, AT DL it
B R 1 AR LS BN (A KAk .

fb#E MAGDM [i) i i} , PDHFLTS J&—f 436
MFIREIE S H AR T H, A0 PDHFLT &5
MULTIMOORA J5 % #H 45 & 3R fife 52 56 3 45 {1 )i
TR B0 L, T M 38 0 A 0 B 1 BR L 4R A
— i[RI 2 b8 A ¥ B AN AR R Y R R A Y
B B LR M IRE RN T PDHFL 58 F Y
MBE AKX . £ MULTIMOORA J5 % H 5] A —Fp
B RA T SR S 5 U A A R ) A
3 % L 3 T B UE I T S B RO P

&% ik

[1] ZHU B, XU Z. Consistency measures for hesitant fuzzy

linguistic preference relations[J]. IEEE Trans: Fuzzy Sys-



RS B TR O A A S BRBR 4 2 R T e SR Tk S i T

(2]

[3]

[4]

(6]

(7]

tem,2014,22.35-45,

WU Z,XU J. Possibility distribution-based approach for
MAGDM with hesitant fuzzy linguistic information[ ] ].
IEEE Transactions on Cybernetics,2016,46(3):694-705.
LIAO H,RUI Q.,GAO C,et al. Score-HeDLiSF: a score
function of hesitant fuzzy linguistic term set based on hesi-
tant degrees and linguistic scale functions: an application
to unbalanced hesitant fuzzy linguistic MULTIMOORA
[J]. Information Fusion,2019,48:39-54.

YUAN J, LUO X. Approach for multi-attribute decision
making based on novel intuitionistic fuzzy entropy and evi-
dential reasoning[J]. Computers &. Industrial Engineer-
ing,2019,135(9) :643-654.

WU Z,XU J,JIANG X, et al. Two MAGDM models based
on hesitant fuzzy linguistic term sets with possibility dis-
tributions; VIKOR and TOPSIS[J]. Information Sciences,
2018,473:101-120.

T B E FEE T 2% @ A0 BTN 7 ik s 5E D] b
50 Jb R0 TR, 2016.

TRFFFE. AL E IS5 SR W AR R R T A S LD dE
b 5028 KA, 2018,

(8]

(9]

[10]

[11]

[12]

[13]

[14]

KIS BT H T4 A-TOPSIS K1 A ) 9 1R 52 50 7 fit
JOE 7 3 #E34 LI . HLUR 5 UK . 2020,48(11) :99-102.
AR . A I, A S5 RO B 3T R A e 3 I Bt R
RV LT LR LR 2020,29(5) : 1-10.
T . ZC 2 F) A3 B B IR BT A9 SR W 45 B F 5T
[DJ. ¥« 1l AR k4%, 2019.
ZHANG G,DONG Y,XU Y. Consistency and consensus
measures for linguistic preference relations based on dis-
tribution assessments[ ] ]. Information Fusion,2014,17,
46-55.
LIAO H, XU Z, ZENG X, et al. Qualitative decision
making with correlation coefficients of hesitant fuzzy lin-
guistic term sets[ J]. Knowledge-Based Systems,2015,76
(3):127-138.
SELLAK H, OUHBI B, FRIKH B, et al. Expertise-based
consensus building for MCGDM with hesitant fuzzy linguistic
information[ J ]. Information Fusion,2019,50;54-70.
WU Z,XU J, JIANG X, et al. Two MAGDM models
based on hesitant fuzzy linguistic term sets with possibil-
ity distributions: VIKOR and TOPSIS[ ] ]. Information
Sciences,2018,473.:101-120.

Hesitant Fuzzy Linguistic Term Set A MAGDM Method and It Application

LI Zexin, LI Mengxiao, HUANG Lixia
(School of Economics and Management,Chengdu Technological University,Chengdu 611730, China)

Abstract: The selection of laboratory equipment supplier is very important for laboratory construction. Because decision makers have different

preferences for each term, they may hesitate to make decisions, and the decision-making results will vary from each other. The decision-making

process of equipment supplier selection for intelligent logistics laboratory is analyzed. Firstly, collect the evaluation information of hesitant fuzzy

linguistic terms is collected from experts; Secondly, the experts’ weight is determined by their consensus and hesitation degree. Then, by im-

proving the ranking position method and optimizing the decision-making method, a highly robust hesitant fuzzy MULTIMOORA group decision-

making method is proposed based on probability distribution. Finally, the effectiveness of the method is verified by comparative analysis.

Keywords : supplier selection;probability distribution;hesitant fuzzy language term set;expert weight;improved ranking position method
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