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Abstract

In order to comprehensively consider the probability information of decision making problems
and the attitude characteristics of decision experts, the hesitant fuzzy linguistic probabilistic or-
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dered weighted averaging distance (HFLPOWAD) operator is introduced by extending the proba-
bilistic ordered weighted averaging distance (POWAD) operator to hesitant fuzzy linguistic envi-
ronment. Based on TOPSIS method, the approach for hesitant fuzzy linguistic multi-attribute
group decision making is proposed according to the comprehensive closeness coefficient of the
decision alternatives relative to the ideal alternative solution. Finally, an investment selection
problem is employed to illustrate the effectiveness of the approach.
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1. 518

T R SRR BT S A PR RANH s 1, R R SR AT o D A PR AR 1 5 SR e ) R T VP A o itk
ZREBRN N5 K, Rodriguez ZF[1]H2 H T I BEBOMIE 5 RIEHE(HFLTSS) 1OMES » JLIEBOMIE 5 ARG
FOVF SRR G113 R B R 2 AN E LR E S AR1E . Liao [2]H1 Wang [3]% HFLTSs — Ak, it dext 4
SEIBERAZABEHINE S AE, JEHE ST RBEMIE S REIG. MBEMIE S AREERIF A T
R FATHE S ARIE RIS R IR EA R, #HRKEEXFHEHIAFMZ BRI S, %
FIATEARE 5 (5 B R SR 7 ik A 4k 32 i [4]-[11]

EZ MR I, {5 BT NI N E T, Yager [12]42 H (0 FEInACT- 4 (OWA) &1 2
— PR T R H S AS B A NSRS E T, A& 2RI RS H[13] [14] [15]. P el
B S P AR ) — AN ) L E. . Merigd #1 Gil-Lafuente [16]% OWA 7 5 E B M EEASE &, 1R T
A IMBCTF IR B (OWAD)E 1. Ja kN T BEE FE IS R AT B, 1078 18 B P 38 1 S 00 T
Merig6 Z5[1718 07 1 MERA 7 AT 24 7 B (POWAD) B 1. B S E0E e it MR G R 5k EH &
P45 EAHR A, POWAD 57 SEHL T 3 vk ok

AR SOKREA IR 1 76 25 (POWAD) 514~ B BRBOMITE 5 38, S TR TABOMIE 5% h
AT 14 B (HFLPOWAD) 5. 7. 3£F TOPSIS J5i%, # HFLPOWAD H-1-iz Fl 81 % J& M B vk sk,
PEH T R RO BEIE S 2 m R, I s R BT SR T VA AT
2. MBIEMIBESARIESR

Liao 7E3C[2]+#4 Rodriguez MWL BBMITE 5 AEAEM T S0, $&H 7 TR EERIE 5 KB4

BN 2121 S ={s [t=—7,---,=1,0,1,---,7} WIBEBFARIEE, X ={x,%, - X} - NEENES, K
Hg ={(%.hs (%)) 1% & X} N X _EROIERBOMIE 5 R HE(HFLTSS), Hrh () < S HIXR X, (574 T A
SEIBEERIR, IF LR hg (% ) AMBBOIE 5 AREIC(HFLTE). i H RR A U BUIE 5 RiETom 4k,

HE—"NheH , TATELEM LT

1) Ef: h"=max{s,|s, eh},
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2) T4 h =min{s,|s, eh}.

Wang 7£3C[3] 45 ) 7 PLRAEIE 5 ARiETTHIs S .

EX 2.2[3]¥%hh,heH, HHA>0, %X

1) 2h =U, ;\{s:}:

2) hl ® hz = Usaehl,s[,ehz {Sa+ﬂ} °

N T HERES P RE R R, EHRTIRBERIE S ARE T i SRNE N T B IIE 5 RiE4E
S_:{S[ [t e[—r,r]} o

3. EEOWAEEET

TR E, Merigd ZE[17]€ X T #ZA 7 IACE 4 2 (POWAD) .
EX 3.1[17]#% POWAD:R"xR" - R", #

POWAD (X, ¥, ), (X, Y, )1 (%, yn))=éﬁjb,—,

HAW =(w,w,, -, w, ) 5% POWAD M AL &, 52 w, €[0,1], Zj:le =1; b, 2HE
% = Vil X = Yol oo %y = Vo | THER § RIITCE py 5 |x — i AHORERIOBE AL, i 2 p; €[0,1] 5 D7 py =15
Fpy =AW +(L=B) Py PP = Yali X = Y ooy = o R3S § KRG R AL, pe[0,1] %
7NERE POWAD H OWA B-F I HEERE, TIFR K% POWAD & #E24G F7 B3 8E 25 (POWAD) 51

VE3.1 TE LIHIE L, P=(py, Pyeees Py) TR X = Vi |\ [Xo = Yol oo X, — Yo | AHORER IR AL
R T AT E R IR BE BSOS e W = (W, Wy, -, W, ) SEBR R 5 OWA HISCIBE A I 1) &
SRR I BERHE . BIL, 8L B e[0,1] A RIEUE, POWAD S K ik 55 ] i v (12 WA= B A0 %
FIEMPIWA LSS A, KPS R 1845 45 T BRI

I BRI RSB, Merig 53] T LAUR &5 3.

#ri8 3.1 [17] POWAD ¥ T HIZ MR-

POWAD ((X,, ¥1):(X0 Y2 )+ (%0s Yo )) = ﬁgwjbj +(1—ﬁ)g P % = il

o bj ﬁzl5§ﬂt}§|)(1_)/1|a|xz —y2|,~-,|xn —yn| EP%J PN
4. MBEMESBXREFNREEEREF

Yeh,h, e H o FTI(h) 11 (hy) 43 B2 hy A b, sBT i 25 RO 8. ARB# 1 (h) =1 (h,) . HFk
E SRR =1 (h)» BB (h)> 1 (hy) TIFTLLES Xu 78 SCIL8]HR 750 h, R &5 A
nhy +(1-n)h; HEII(h) 5 1(h,) A% A S8y Fom sk & 1R R AT, i 2 0 < <1, ZHOBHEIT 1,
PRI fh e 52 R R

I A P BT 4455 85 (POWAD) S T4 B0t F eI 2 2

X 41 BE :{<xi,hsE(xi =120} F1 F ={(x,h (xi)>|i:1,2,---,n} X = (X%, %, | B0
WA BRI S RS, ELI(RE (x)) =1 (R (x)) il o %

HFLPOWAD(E,F)=>" pb,, (4.1)

k=1

HephE (x )7 AN (% )7V 4RI E (x ) FIRE (%) HET SIS g KIE S AE, b A&
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(11, )z';;l\hg (%) =hE (x) \ (i=12,,n) s k KBRS CE: A4 x AHKIBERREN p . WL
pef01], Y p=1: Hp =pw +(1- /3) Py s pk%(wxi)zg;l‘hg(xi )7 ZhE (X )v(q)‘,(i =1,2,--,n)
55 k K HIBE RS TG X R X FOHERBUE s W = (W, Wy, -, W, ) S5 68 % HFLPOWAD ARG IR it
w,e[01], D7 w =1; Be[01]FRE%E HFLPOWAD i OWA 5T F /%, MIFR % HFLPOWAD
M BARE S MR A T INBCT 34 86 25 (HFLPOWAD) 5 1.

5 POWAD #-72f8l, HFLPOWAD %74 1 R4 s

)G(q) —hf (X )G(CI)

hs (%

HFLPOWAD (E, F) = ﬂéwkbk +(1—ﬂ)Zn)ﬁ—ii

i=1| 1 9=l

}, (42)
by A2 (1, ) 2t 1 ()7 =R (% )7 (i =2,2,,m) e 8 ke KRB RS 0

AL RIEAFR SR, E X 4.1 hSEA AFERE, JATATEAG RS F A R 2R SR 455 1
1) # =0, HAN(4.2)EFFIBEEMIE S MR E(HFLPD) S 1
}. (4.3)

2) # B=1, HAN(4.2)MHBMEHEMES A7 INBCE I B (HFLOWAD) & -1

I
ﬂz hE (%) (a) —hF (%) ()

HFLPD(E,F)=Zn:L )

i=1

HFLOWAD(E,F) =3 w.b,, (4.9)
b (11, F 7Y —hE ()] (i =12, ,0) S K KIIBEE LR,
9 #p=(1 el 175542 SRR A B (HFLAOWAD) 7
n — n I
HFLAOWAD(E,F):,BZkakJr(l nﬂ)z{liz E(%)7 =hE ()" (4.5)
k=1 i=1| Iy 0=l
4 zw :(%%%j {173 K (4.2) A 5T FE BRI 2 63 HR BB (HFLPAD) . 7
HFLPAD(E,F)= Zn:(ﬁ+(1—ﬂ) pj{ilz hE (%)™ =hE (%) } (46)
’ ~( n i Ixi =~ S i S i : '

5. #F HFLPOWAD ¥-F# TOPSIS HIAREK /7%

FERE RS, W A={AA, A} RTEE, C={c,c,-c,} RIBIEE, JEIERRE MR
0= (0,0, 0, o, e[01], Y 05=10 X, =[x )¢, x] | RIBHE c; FHA T ARSI RAR S
FfiE, P = (P}, pfoeee, B ) R, pi%ﬂj:*x,mﬂ%,%&zylp;—l Hople[0d], t=121,,
j=12n RIEFARBEES ={s [t=—1,,-L0,1,--, 7} . WIRBBHRIE S RIECH RTR A ERE X
o, R LR, M7 A S TR ¢, (R PR B RIE 3 RIB4E A, = {<xJ ), (e ) e () ) >}
hj =S . EXfHLIRHE AR, K HFLPOWAD 5L-7#1 TOPSIS VA[19MHE, &, $&H R MR

BB, 1 A EBRYE ¢, R —ANRAE X F &7 % A R N i &SRR 7 KHEs1, B
h FT & i 2 RN BORL B (R ) =1(h; )_ =1(hty) . HISFOR, AIET O E AREA R
BN R 0 KR RAT AE A . B8 b = {h,‘ll,h,jz, ,h,,'ﬁ}, i=12m. j=12n, t=12,1,, {EHE
BOWIE SR, %
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>t 12,1, } (4.7)

t=12,-I } (4.8)

(h}q)* :maX{hi‘j’q li :1’2’...’m}’ q=12,-- ,|;’

(hi®) =min{hi® [i=12-,m},q =121},

B2 ATENEIEC, BW, = (Wi, ) ) 5 OWA HISKE kL&, A2 wf e[01], B
U wh =1, ﬂmOWAﬁ?%iyf‘ﬁﬁtﬁAjﬂNZ@%%%&W%%%%%?MW?%%%:

HFLPOWAD(AJ.,A;)=/3,-§W?b? +1-4, )Z[ s

Jql

htq (h},qy‘:l, i=12---,m, (4.9

ﬁ*@%WMZLM”%WYMhizmM*%kﬁ%ﬁ%ﬁ%o
KA, A A A 2 IR RIS 2 A 7 BT S B

HFLPOWAD (A, A; ) = ﬁzwf +(1- ﬂ)Z{pEIZt:

It
t=1| Ij g=1

hia _(h;.q )‘u’ i=12---,m, (4.10)

ﬁ¢f“%$ﬁ2’hqUﬂthLzmm¢%kk%ﬁ%ﬁ%o
B3 AT C, . T A SELE I
o HFLPOWAD (A, A} )
" HFLPOWAD(A;, A} )+ HFLPOWAD(A;, A, )

(4.11)

BB 4 THEETTR A NG MILEE:

c-Yoc, (4.12)

Ui
j=1

SBBES KU C, (i =1, m) BN ERBE TR A (=1, m) BB
6. RHISTHr

ATV A AR R SR EER R IE N . —FIERN AL SEIE B 1A 725 B — N H )
W BE[20]. A 5 MEIERIIBI TR A——HRE TN A——RE TR A— /BT
EMT S A——RIRHRB L E=A03 As—— ANEERT T 5. ZIEMIRFREIE N : o——& U
s AL, BN ENEAN 0 =(0, 0,)=(0.65,0.35) . AT XTI HBEATVRAY, 874
T—NEFREN L FAHRE T AT o /T RE R A AR : x —— 2GR IEE A=K
X ——RREFIAASAKT S X ——BREFIEHA M x| —— BERETIE A &*féﬂ??‘
GIRHIEE L. WIE LN AR A 2IRE T IR, £ FATA AR AR W] A8 R AL MRS ) &
P = ( L, pZ, Pl pt, pf) =(0.1,0.2,0.2,0.2,0.3) « LFRAIHIE T ML 2233 ¢, ATRER A M =FRES: 3 —

DOI: 10.12677/0rf.2021.112028 242 18 %5 S 2


https://doi.org/10.12677/orf.2021.112028

—ARAEUIAEE, & ——IEFAHS IR, x5 —— RIFHESSUASE. TRV =Rk 7T
REREMMRNERRENP, = ( pt, p2, pg) =(0.3,0.2,0.5) .

B SRS ={s IR, s, 125, s T2, 5o oM, s oI, s, 0, s, AR, B RATRIE 4 1
D5 RAERFFORA TR RGBT . #EX7R A BITEERGHIRAE X F o, MiEs
ARIEVENEAL A E S Hsbik ¥ 7 508G R — MBS S RETT hy - TR A K TR ¢, METH NG
S HOR BRI SR A = (0 ), (¢ 0 () )] B eS s 1-123.45, =5, 1,=3,
=12 RN 1 2,

BRAFMNE WS =0, EFAREX T, BT ESRERSON, EKERH
L(h)=1(h; )= =1(h5;)» FHI oo SEMUS IR IRBRITE 5 JefemipEln & 3 fI & 4 s

Table 1. Hesitant fuzzy linguistic decision matrix of the attribute ¢,

F 1 BN o R BIERIE S IR RAEM

2

X X X! X X
A {5:15,,5,,5,} {s..s} {s..s} {s,.5} {s,,5.,5,}
A {s,.5,} {s,:5,,5,,5,} {5,:5,,5,} {s,5.,5,} {s,.s,}
A {s,15,,5.} {s,15,,5,} {s,5,} {8,,5.,,5,} {s,5.,}
A {s,15,.8,} {s,15,,5,} {s,,5,,5,} {s,,5,,5,} {s,,5,,5,}
A {s.,8,,5,} {s,,5,,8,} {s,,5,,5,} {s).5.} {55,584}
Table 2. Hesitant fuzzy linguistic decision matrix of the attribute c,
F 2. B o MM EARMIE S IR RIEME
X x; X;
A {s).5.} {s,15,:5,} {s,,5,5,}
A {s,.5,} {s,.5,} {s,,8,:5,}
A {s,,5,,5,} {s,18,,5,} {s..s,}
A, {5,15,,8,} {s..s,,5,} {s5:5,,5.,}
A {s,.5,,5,} {s,,5,} {s,s,}
Table 3. Extended hesitant fuzzy linguistic decision matrix of the attribute ¢,
3. B o EREIMISIEMIE SRR
A {s,,5,,5,,5, } {50:55:5:8,} {5,,8,:5, } {5,151, } {555, }
A {S,15:5: 5 } {s,15,.8,5,} {s,:5,,5,} {5,555, } {8,,5,.5,}
A {8,15,5.4:5,} {5415,,5: 5} {s,,5,,5,} {8,,5.4,5,} {55:5.,5,}
A, {s:15,,5,,8,} {545,155, 5} {s.,5,,5,} {s.,8,:5,} {s,,5,,5,}
A {5,,50,5.:5, } {5,15,,5:5,} {s,,5,,5,} {8,,5.5,5.,} {80:5.:5,,}
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Table 4. Extended hesitant fuzzy linguistic decision matrix of the attribute ¢,
4 B o ERMEIMISIEMIE S IR RIEME

X X X
A {80:8.0:8.4) {82:50:5.} {8258,}
A {82050, {8:50,80} {8:80:8.4)
A {8:80:8.4] {8:08,8.4) {8:150:%0}
A, {8:0808} {80808, {s:8,8.}
A {80:5,,5..} {8:150:5,} {55}

S AR C )RR A (A7) (4.8 I MU 2 FR T 0 IE F AR 55 A8 A
A = {0 (5588 ) 00 (sl (s 5o o)) (6 s ).
A = {0 ssos s O fssorsonsa ) (4 :{51,571,sfl}>,<x;‘,{so,s,l,s,3}>,<xf,{so,57z,373}>},
A ={(% s s sl (6 s susol) (6 fss s ).
A = {0 (50:5.540). (6 50.5.4)), <xz,{sls1, it

BB, 2 W TR, FIH Liu 783020 h 5 H 5 0 5 OWA AR G EK iy A 1] &
:(W},Wl?'...,wljl), EXorneSSfE?'ﬂO.S, )ﬂ\[J
W, = (w{, -+, ) = (0.0706,0.1086,0.1672,0.2574,0.3962),

= (W}, w3, w3 ) = (0.1540,0.2920,0.5540).

I3 W OWA HFIEERE 5 = 4, =0.3. HAN(4.9)F(4.10)F £
HFLPOWAD (A, A" ) =0.6409, HFLPOWAD(A,,, A’ ) =0.6576,

+

HFLPOWAD 1.075, HFLPOWAD( A, A" ) =0.5363,

HFLPOWAD( A,,, 1.2516, HFLPOWAD (A, A ) =0.9716,

HFLPOWAD( A,,, 0.9923, HFLPOWAD (A,,, A’ ) =0.5604,

+

1.03,

HFLPOWAD( A,, 0.7495, HFLPOWAD(A,,,

+

HFLPOWAD( A;,, A, ) =0.9667, HFLPOWAD( A,,, 0.5567,

(A

(

(Ar A
HFLPOWAD (A, A

(Ar A

(
HFLPOWAD (A,,, A]

(

)=

)=

)=

)= (A A
)=1.0803, HFLPOWAD (A, A’ ) =0.4174,
)= A

)=

)

)=

HFLPOWAD(A,,, A, ) = 0.5895, HFLPOWAD (A,,,

0.6667,

(

(Acr A
=0.8616, HFLPOWAD(A,, A,

(Azr Ay

(A, A )=0.6641.

)
)=
)=0.7362,
)
)

HFLPOWAD (A,,, A, ) =1.0105, HFLPOWAD(A,,,

BB, 4 WA R@LI)FR A A 5B AL -
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C,, =0.6025, C,, =0.6014, C, =0.3427, C,, =0.6683, C,, =0.2501,
C,, =0.4955, C,, =0.364, C,, =0.4082, C,, =0.6448, C,, =0.4353.

BB S WMIEAKL@1)FREEANTEA(1=1---,5) LRGN
C, =0.5651, C, =0.5183, C, =0.3656, C, = 0.6601, C, =0.3149.

BB 6 HLZAWIEEC(i=1--5) MRKNMNRKRBFI KT R A(G=1-5) BRI RFN:
A-A-A-A>-A-

¥E 6.1 SR AR K] HFLPOWAD #1iz 2 B, & 75 % 5887 RGN
HHAR, Wi S8 ZOMBRFHEE £, BRI ILE 5 % 6. HFLOWAD AR 5tk
FE WA RELEE(EE . HFLPD HTES RN E THMRERE. A1, @i HFLPD H15
HFLOWAD #1445 4, FH HFLPOWAD 5113 31 1) 45 R BE St 1 P s 1038 BEAS B st 1 ANl e 36
B R IOMERAS 2. S 4b, i 2 B BEAH F] (¥ 25 P A A [R] AR AE A , HFLPAD %7 fl HFLAOWAD
Y A& i HFLPOWAD SF B SLIRAS o BT XA IR G o 1), e 5 2 AT AR S By e 0 A A A
A RIS LS H T

Table 5. Comprehensive closeness coefficient of the alternatives
F= 5 FRNEGEEMILE

HFLOWAD HFLPD HFLPAD HFLAOWAD
A 0.4819 0.5639 0.5577 0.5463
A, 0.5452 0.5100 0.5124 0.5241
A 0.3593 0.3633 0.3586 0.3461
A, 0.6763 0.6569 0.6507 0.6432
A 0.2946 0.3226 0.3329 0.3432

Table 6. Ranking of the alternatives

F* 6. ARMMERF

T IR B
HFLOWAD A-A-A-A-A
HFLPD A-A-A-A-A
HFLPAD A=A A=A A
HFLAOWAD AsA-A>A>A

7. &ig

R SCHREZEA T DACTE-$ B 55 (POWAD) BL T4 1 B IR MO 18 5 3858 b, 4R T — R i sk )y 12,
FH S50 B ¥ A5 PR MR SRR R AR 45 2, it B /R [T EUA 32 81 3 WA R0 B IR R 5 EE, Sl
TR, TE S AR R AR S RS2 A, HELPOWAD &7 (f03& Al M k3 )32
E&ImHE

2019 AEPEVL P HE RS =007 MRS PR TRBIM A MRS R (0K 2 2R B L R 5

DOI: 10.12677/0rf.2021.112028 245 1B 512


https://doi.org/10.12677/orf.2021.112028

(19YB039).

SE K

[1]
[2]
(3]
(4]
[5]
(6]

(7]
(8]

[9]
[10]

[11]
[12]

[13]
[14]

[15]

[16]
[17]
(18]
[19]
[20]

[21]

Rodriguez, R.M., Martinez, L. and Herrera, F. (2012) Hesitant Fuzzy Linguistic Term Sets for Decision Making. IEEE
Transactions on Fuzzy Systems, 20, 109-119. https://doi.org/10.1109/TFUZZ.2011.2170076

Liao, H.C., Xu, Z.S., Zeng, X.J., et al. (2015) Qualitative Decision Making with Correlation Coefficients of Hesitant
Fuzzy Linguistic Sets. Knowledge-Based Systems, 76, 127-138. https://doi.org/10.1016/j.knosys.2014.12.009

Wang, H. (2015) Extended Hesitant Fuzzy Linguistic Term Sets and Their Aggregation in Group Decision Making.
International Journal of Computational Intelligence Systems, 8, 14-33. https://doi.org/10.2991/ijcis.2015.8.1.2

Beg, I. and Rashid, T. (2013) Topsis for Hesitant Fuzzy Linguistic Terms Sets. International Journal of Intelligent
Systems, 28, 1162-117. https://doi.org/10.1002/int.21623

Liu, H.B. and Rodriguez, R.M. (2014) A Fuzzy Envelope for Hesitant Fuzzy Linguistic Term Set and Its Application
to Multicriteria Decision Making. Information Sciences, 258, 220-238. https://doi.org/10.1016/j.ins.2013.07.027

Liao, H.C., Xu, Z.S. and Zeng, X.J. (2014) Distance and Similarity Measures for Hesitant Fuzzy Linguistic Term Sets
and Their Application in Multi-Criteria Decision Making. Information Sciences, 271, 125-142.
https://doi.org/10.1016/j.ins.2014.02.125

Wang, J.Q., Wang, J., Chen, Q.H., et al. (2014) An Outranking Approach for Multi-Criteria Decision-Making with
Hesitant Fuzzy Linguistic Term Sets. Information Sciences, 280, 338-351. https://doi.org/10.1016/j.ins.2014.05.012

Farhadinia, B. (2016) Multiple Criteria Decision-Making Methods with Completely Unknown Weights in Hesitant
Fuzzy Linguistic Term Setting. Knowledge-Based Systems, 93, 135-144. https://doi.org/10.1016/j.knosys.2015.11.008

LA, WA, B RIBENE S e GEREHER ik [d]. #5053k, 2016, 31(4): 640-646.

BREE, fERA, BFEK ETRBEIE S ENREIE S RGN 248 LR S5, 2017, 37(1):
35-48.

BTN, DR, ZETRBAEMIE S Z M B Z B EEL]. NS AT 5T, 2021, 38(2): 484-488.

Yager, R.R. (1988) On Ordered Weighted Averaging Aggregation Operators in Multicriteria Decision Making. IEEE
Transactions on Systems, Man and Cybernetics B, 18, 183-190. https://doi.org/10.1109/21.87068

Xu, Z.S. and Da, L.Q. (2002) The Ordered Weighted Geometric Averaging Operators. International Journal of Intelli-
gent System, 17, 709-716. https://doi.org/10.1002/int.10045
Yager, R.R. (1999) Induced Ordered Weighted Averaging Operators. IEEE Transactions on Systems, Man and Cyber-
netics B, 29, 141-150. https://doi.org/10.1109/3477.752789

Su, Z.X., Xia, G.P., Chen, M.Y., et al. (2012) Induced Generalized Intuitionistic Fuzzy OWA Operator for Mul-
ti-attribute Group Decision Making. Expert Systems with Applications, 39, 1902-1910.
https://doi.org/10.1016/j.eswa.2011.08.057

Merigd, J.M. and Gil-Lafuente, A.M. (2009) The Induced Generalized OWA Operator. Information Sciences, 179,
729-741. https://doi.org/10.1016/j.ins.2008.11.013

Merig6, J.M. and Casanovas, M. (2011) Decision Making with Distance Measures and Induced Aggregation Operators.
Computers & Industrial Engineering, 60, 66-76. https://doi.org/10.1016/j.cie.2010.09.017

Xu, Z.S. and Zhang, X.L. (2013) Hesitant Fuzzy Multi-Attribute Decision Making Based on TOPSIS with Incomplete
Weight Information. Knowledge-Based Systems, 52, 53-64. https://doi.org/10.1016/j.knosys.2013.05.011

Hwang, C.L. and Yoon, K. (1981) Multiple Attribute Decision Making: Methods and Application. Springer, Berlin,
Heidelberg, New York. https://doi.org/10.1007/978-3-642-48318-9 3

Merigd, J.M. (2012) Probabilities in the OWA Operator. Expert System with Applications, 39, 11456-11467.
https://doi.org/10.1016/j.eswa.2012.04.010

Liu, X.W. and Chen, L.H. (2004) On the Properties of Parametric Geometric OWA Operator. International Journal of
Approximate Reasoning, 35, 163-178. https://doi.org/10.1016/j.ijar.2003.09.001

DOI: 10.12677/0rf.2021.112028 246 18 %5 S 2


https://doi.org/10.12677/orf.2021.112028
https://doi.org/10.1109/TFUZZ.2011.2170076
https://doi.org/10.1016/j.knosys.2014.12.009
https://doi.org/10.2991/ijcis.2015.8.1.2
https://doi.org/10.1002/int.21623
https://doi.org/10.1016/j.ins.2013.07.027
https://doi.org/10.1016/j.ins.2014.02.125
https://doi.org/10.1016/j.ins.2014.05.012
https://doi.org/10.1016/j.knosys.2015.11.008
https://doi.org/10.1109/21.87068
https://doi.org/10.1002/int.10045
https://doi.org/10.1109/3477.752789
https://doi.org/10.1016/j.eswa.2011.08.057
https://doi.org/10.1016/j.ins.2008.11.013
https://doi.org/10.1016/j.cie.2010.09.017
https://doi.org/10.1016/j.knosys.2013.05.011
https://doi.org/10.1007/978-3-642-48318-9_3
https://doi.org/10.1016/j.eswa.2012.04.010
https://doi.org/10.1016/j.ijar.2003.09.001

	基于POWAD算子的犹豫模糊语言多属性决策方法
	摘  要
	关键词
	Method for Hesitant Fuzzy Linguistic Multi-Attribute Decision Making Based on POWAD Operator
	Abstract
	Keywords
	1. 引言
	2. 犹豫模糊语言术语集
	3. 概率OWA距离算子
	4. 犹豫模糊语言概率有序加权平均距离算子
	5. 基于HFLPOWAD算子和TOPSIS的决策方法
	6. 案例分析
	7. 结论
	基金项目
	参考文献

