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Adaptive consensus model with hesitant fuzzy linguistic information
considering individual cumulative consensus contribution

ZHANG Shi-tao"t, LIU Xiao-di*, ZHU Jian-jun®, WANG Zhi-ying>

(1. School of Mathematics & Physics Science and Engineering, Anhui University of Technology, Ma’anshan 243032,
China; 2. College of Economics and Management, Nanjing University of Aeronautics and Astronautics, Nanjing 211106,

China; 3. School of Management Science and Engineering, Anhui University of Technology, Ma’anshan 243032, China)

Abstract: An adaptive consensus decision model based on individual cumulative consensus contribution is proposed for
multi-attribute group decision making problems under hesitant fuzzy linguistic information. Firstly, based on the classical
theory of information entropy and relative entropy, the hesitant fuzzy linguistic score function is used to construct an
optimization model that determines attribute weights, comprehensively considering the information difference among
different alternatives under the same attributes as well as the information difference between each alternative and the
positive ideal alternative or the negative ideal alternative. Then, the measure of individual cumulative consensus
contribution and the global consensus measure are developed. A new adaptive consensus process for hesitant fuzzy
linguistic information is constructed, where the consensus level is controlled by using the global consensus degree and
the expert weight is adaptively corrected according to the expert’s cumulative consensus contribution. The characteristics
of the process are as follows. 1) The penalties of expert weights are performed for the non-full consensus experts with
less cooperation. 2) The updating of expert weights causes the adaptive updating of attribute weights, which in turn
influences the accumulation of individual consensus contribution. Finally, an example of consensus decision-making for
the location of emergency medical facilities is given to illustrate the feasibility and effectiveness of the proposed method.
Keywords: group decision-making; consensus; entropy; attribute weights; hesitant fuzzy linguistic set
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Az {s2,s3} {s2,s3} {s2} {s2,s3} {s—1,s0}

(20)

F2 BUFERIJer BHH RO BAEMIE S RK B R
Cy Cy Cs Cy Cs

Ay {s1,s2} {s1,s2} {s1,s2} {s2,s3} {s—1,s0}
Az {ss} {s2,s3} {s2,s3} {s1,s2} {s—2,s-1}
Az {s2,s3} {s2} {so,s1,s2} {s1} {s—3,5_2}

T3 BT es 4RO BAERIE S RIRIERE RO

Cl CQ Cg C4 C5

A1 {82,83} {31} {81782} {81,82} {3_278_1}
Az {s2} {s3} {s2,83} {s0,s1} {s-3,5-2}
Az {s1}  {so,s1} {so,s1} {s1,s2} {s-2}

= UF, so = IRUF, s5 = BRlf}, 45 VPN A5 Eod T
IZIK H IR AN IRTREMIE 5 RE 5, 5 24
BOBITE = S RE ROV R RG) LK 1~ 3 3.

31 ARUEERER

BN T R AR B E 5 PR R RO
R RO AL BHENERFEEL N = RO, L FYIG
BEN = (1/3,1/3,1/3), & RILREFE, = 0.98,
ZH60 = 0.5.

step1: HIG) X RV, R RO HE4T MITE 4k
(R Cs N AR T8 bR, Ho A 9 24 a8 BL 4R #7) 15 3]

DW . D@ DO 3 (6) 14 B A E 5 1550
RN
[0.8333 0.6015 0.7351 0.4678 0.8333]
F® = 10.6015 0.3341 0.6015 0.3528 0.3333] ,
0.7351 0.7351 0.8333 0.7351 0.4678)
[0.6015 0.6015 0.6015 0.7351 0.4678)
F® = [1.0000 0.7351 0.7351 0.6015 0.6015] ,
0.7351 0.8333 0.3528 0.6667 0.7351]
[0.7351 0.6667 0.6015 0.6015 0.6015)
F® = 10.8333 1.0000 0.7351 0.4678 0.7351
0.6667 0.4678 0.8333 0.7351 0.4678

HTE (7) i1 (8) T 5 5 e B0 77 22 B2 A 2T I

o mmEe,® j=1,2,...,5k=1,2,3,#
EW = 15724, F® = 15529, E® = 15789,
ESY =15161, E? =1.5724, EY) = 15168,
ESV = 15724, B =1.5247, E{Y = 1.5240,
BV = 15178, B =1.5801, E\Y = 1.5610,
EY =1.4799, E® = 15610, E¥ = 1.5610.

H 20 (9) 1 (10) THH & S ey, X7 R A FIA
XL IR CEY FICE® i =1,2,3,k = 1,2,3,%
CE) = 0.0495, CE?) = 0.0185, CE®® = 0.075 2,
) _ ®) _ @ _
CEYY = 0.1094, CES) = 0.0483, CE{) = 0.1160,

CE{ = 0.086 4, CE’) = 0.1477, CE{) = 0.043 5,
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CE'? = 0.0608, CE!" = 0.1303, CE{Y = 0.0272,

CEY) = 0.0150,CEY = 0, CEY) = 0.1170,

CEY) = 0.1226,CE” = 0.1034, CEY = 0.0716.
step2: &t =0, N\ : = N\, PATIHLUUEACILFE.

step 3: H4 S Ja PEBCE AL ALY (M- 1), SR AT 2]
JE AL

wo = (0.2024,0.1982,0.2009,0.200 5,0.198 0).

step4: 12X (12) 3 B INBLER S5 MAVEN 13 708

0 = 0.6944, M0 = 0.4455,¢° = 0.701 9;
29 = 0.6018,*” =0.7355, 7% = 0.6640;
(39 — 0.6414,6*% = 0.7539,¢8° = 0.6351.
12X (13) 13 218 7 R INBUEE S5 BEAA VRN 15 01
(G0 = 06459, = 0.6450, % = 0.6670.
HH (14) ~ (16) 15 2% 500 T B4 1) RAAIL R TTHRFE
CcDMY = —0.0471,CDZY = 0.0255,
CD®Y = 0.0216.
2 (17) 15 2] 4 7 LR E 0G0
OG0 < n, ¥ % step 5.

step 5: H1 2 (18) % & AN H AT H 1& B8, 19
A = (0.3254,0.3376,0.3370). &t = 1, 5%
step 3.

260 50 LA, BRI &/ ILRE 0@ =
0.9801. T C@ > 5 = 0.98, BLiF B IE AL IR,
FAREAR L B T R IRAE N = (0.0468,
0.6875,0.2657), J& LR E we = (0.2005,0.1997,
0.1978,0.2020,0.2000), #% % step 6 1t £ i f%. 3L iR
R, BRI K P B L 2R B od Y ST I AR
A DL 2 .

0.6 = ¢
) -o- e
X 04}
R

= 09371.HT

~e
i 0.2} T *- V0o
0 . . . “‘:N’m”?
0.94 095 096 0.97 0.98
&R IR

2 RBIEMIES BENE I HIRRE

FH P2 T DL, S8 % 5K ey AT e HIBUEREATAEIL
TR, AT LA BIA SO e BEE MBRME . BLAh, 2 A
REER KI5 % 5K ey ey KB B H AN,
B e BUHE [ B S HEARILIR KT IR AR ™ % F i
KA. s b, R 5 26 LR A O B 19 Il I 42 =)
AR C(D) = 0.961 4) T, & 5K e B HBEAE AL
TR B T i T 3400, 3% W 2 R e o RUAIR 25K 0

A FE AR IE S S PR AE S A5 26 LIRS, K
e3 A AH BERF AR SL UK () i T B, R B & K ey
X% v S SR R R AR R B IR AL A
step 6: 13X (19) 153 2% & F X T BT ZMVF
WA 55 R, A
0.6938 0.6017 0.6413
€= (€M)ay5 = [0.4442 0.7345 0.7537| .
0.7011 0.6653 0.6340
step 7: HH 20 (20) 153 BHE AR G T 8N R PENY
Bt ? = 06165, = 0.7260, £ = 0.6586.
BT D > @ > D Sl ZHF IS RN A,
= Az = Ay RiETT ZILRHRE MO = (2,3,1),
BRI 3 AN BURF S 1713 B St 122 97 Wi At (R A it A HE 7 18
BN B AR, —BOAE Ao iR N SR ST 1500 A
32 ZRA/MSLR
B S0 R R B i) R, 2 T SRR (18] LB A E S
e FE o AR AR, A B R S PR H EPUAT E B L AR,
NI BAOD R R A R e, R T T
B J5E 20 A (1 AR I Ak e sk B PO AR5 R R AE
B IE 5 AT 1 55 1 (HFLWA)US! B2 25444 ik
S, 15 B BEAA U SR AR P B g, 1 I HFLWA
HYREIT R AWM EVNE Z, IR IE N T &
HIH R S B VEANE B (Z;) KNS 7 e AR
NITAB R AR W 4 € TR EN = (1/3,1/3,
1/3). $ 773 1 B B A SCH A, 3R 45 58 T 0] BRFE 43
AR PRI PO = (), tmply) = (o,
0,0,0,0.1667,0.5,0.3333),p{?) = (0,0,0,0,0.5,
0.3333,0.166 7). A2 — b, B 1A FEAH &5, A1)
F HFLWA B 153 21447 R GVFME N
Z; = (0,0,0,0.0667,0.366 7,0.466 7,0.1),
Z, = (0,0,0.1,0.0889,0.1889,0.355 6, 0.266 7),
Z5 = (0,0,0,0.1222,0.2889,0.4222,0.166 7).
WA R AV B(Z)) =
1.6001, E(Z,) = 1.6002, E(Z3) = 1.6334. 1 E(Z5)
> E(Zy) > E(Z,), T RZHF AR N A = Ay = A
WG AN, 0T AR ST B A SR RS ) L o R T
PRV 8 2 (1) e it AR IR A2 5] N B R 3R, Je 2R
S e 3. AR5 3l B, AR ST SRR ) 3R e AR SR SR [19]
P BRI R, LA RS T R R 5 07
EVHRL LA TTE 2. AT E R AR S E VG &
FREN = (1/3,1/3,1/3), (A [F] 4 7 LR MG
n = 0.95 N, ¥ 7752 B H B AR SCEA, SRS B 4
TS 5 PSR AR
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xR %36 %

pC2) —

{s2}  {s1,s2} {s1,82} {s1,82} {s1,82}
{s2} {s2,s3} {s2,s3} {s0,s1,52} {s1,82}] -
{s2,s3} {s2} A{s1i} A{si,s2}  {s2}

AN — M, B S MR AR A, BT Ple2) R
FHFLWA H 13 218477 R ZR G VR E N

Z1 = (0,0,0,0,0.4,0.6,0),

Z5 =1(0,0,0,0.0667,0.166 7,0.566 7,0.2),

Z3 =(0,0,0,0,0.3,,0.6,0.1).
TTHENTENHEZEFMERN EZ) =
1.6000, E(Zy) = 1.9001, E(Z5) = 1.8000. H E(Zs)
> E(Z3) > E(Z1) 538317 ZHF B4 50N A,
= Az = Aj.

F4 IMBEIRRTGENERISEL

ES VAR5 E LR
A, 0.6368 3
AT Ay 0.6802 1
As 0.6610 2
Ay 1.600 1 3
ikl As 1.6002 2
As 1.6334 1
A, 1.6000 3
Fi%2 A, 1.9001 1
As 1.8000 2

HIZR 4 7] 0L, A S5 5 07 1% 1 R 45 R AT —
JE 22 5, 22 5 JR R 1 AR IUAE: 1) A ST 2 B 3ER
JE AT R B R, T 795 1 BT I R AR, Bk
LA Z 5 S BT 4 R LR . WA LR
(11 BERT, AR SCHR Y I D SRR P 3RAS A A P 1252
B B ey, A R AR 7 A B A R S IR AT B
(1 f5e 28 PR A5 R 2) A S PR B A R R ) 9
BE B G SR, T 59 1R % S AR AR A, PR
Jr FGEHE PP s P EANFI BRI, 3R 4380 LU
H, ARSI S Tk 2 MR A R e L R
WIAE 25 € SR BB N A SRR 3R A T AT 4
R AT R S AR BLAE: 1) JE PR E R R
I 3& ST, S AR EEAZ I T R VEALE AR B A A
Bl 7 A B R 2) IL RIS R B 3E B TE R LR T
HEZ 5 RIERBMAIEIME R IR, —EfE
JE B3R 1RGSR RE.

bR 1 T AR G R I 22 B AR BEER AN, i
AT AR B & R AR, X IR R
FEANTERRNTE 5 PR T Al HEAT . N5 i 2,
H1 TP AR SRR A 5 (1 B AR [F], JE ik b e
TR B 246 500 A1 T AR 2R e SRS ek o, R SRR A
o FL AR G A B s T P LR B B AN 3, e %

A3 SRR Ay R R S I IR 4 L, 7E 5%
R AR B R SR R L A R R S R I A
FEF, S 138 3 SRR o A e o7 S P R e 5
] 4 T 0
4 & @

EFOP IR E VRN 5 B R 02 B M At
YR R, AR SO T — T 0 2 R B AR SRR
FRY 5 LA SRR AR L, TR R AR LA LA R
B D) 4T O RO S vk SRR T B 40 A
PEARCER £ S P 7 19, ELJm e A 2B B i R
[ 365 17 5 7, o SR R % AR B T B AR T 2)
SR FE R 58 AR, 6 R SR 3 2 S SR
B3, S T A B0 R e R e SRR 7 B SR e o
188 R 09 SR TR . R — 25 O 50 7 17 S 1% vk 5
1] R P 2 M A I S R T S R I 1 2 SR
BEARE R S B, R T EAR LR STk
SRR S Ab LR 2 R MR A R P S L,
AR KA S A I S A B B U R A
R T B T A
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