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Abstract: The generalized dependent unbalanced linguistic ordered weighted average(GDULOWA) operator and the
weighted generalized dependent unbalanced linguistic ordered weighted average(WGDULOWA) operator are proposed
based on multiple attribute decision making, in which attribute values take the form of unbalanced linguistic variables.
The associated weights depend on the decision maker and the aggregated unbalanced linguistic variable, which can
relieve the influence of unfair linguistic variables by assigning low weights to the biased ones, and make the decision
results more reasonable. The concrete expressions of these operators are obtained by derivation, and some properties of
these operators are investigated. These operators are applied to multi-attribute decision making. At the same time, the

influence of different parameters A on decision making is analyzed. The comparative analysis shows the effectiveness of

the proposed generalized operators.
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BIOUH AL 5. B Gy R HE 2B &R, S i 4
VI A ) 1 B AT % ] L Sl A Rt Al K F
FR 2 1 B AT AR s Go R BOR PR 2R, S Al 52
AR 1) 2 13 2 5 %o Al i Je 1) 52 1) Gy s T H
KRR FC 2R, el e i 1 i Gy Rom R
I DRT 2%, g B A b o IR PR 0N A ] 38 i 7, %of IR
{10428 11 e 7 R0 R A KU 5 1 B B B e 7). 5% BT T
HAE4AN B IE T RO E AA TP 1E 5 2 E R
gith. TR HAPEESIEFNARES = {N,L, M,
AH, H,QH, VH,AT, T} = { W2 K, 55, 28w,
fen AR R L R ARG Y 45 AP ATE S
PEAGHE R 2R 1 firo, i e e Al

Fz1 A TEESEENARIER

Ai G1 G2 G3 G4

Ay Y11 =L Y12 = AH Y3 = H Yia = H
Az Y21 = AH Y22 = H Y23 = QH Yoa = L
As v31 = AH Y32 = L vss = AH Y34 = M
Ay Va1 = M Yoz = H vaz = AH Yaa = M

Step 1: FJ H 18 5 |2 HRE A P18 5 45 JZ
fH:N =55, L = s, M = s5, AH = s, H = s,
QH = s, VH = s}], AT = sif, T = s{l.

Step 2: HRHE =X (7) i 5E 44> 77 SRR :

W, = (0.3182, 0.2576, 0.2576, 0.166 7)™,

W, = (0.3216, 0.2681, 0.2391, 0.166 7)™,

W; = (0.3333, 0.2500, 0.2500, 0.1667)",

W, = (0.3056, 0.2500, 0.2500, 0.1944)T.

Step 3: ;A = 0.5, 8 H 2 (12) & ik 5 (5 B, 15
4NN ZRE PEME 3 7N
GDULOWAq 5(7v11,712: -+ ,714) = (AH, —0.1202),
GDULOWA 5(721, 722, - -+ ,724) = (AH, —0.0215),
GDULOWA 5(v31, V32, - ,¥34) = (M,0.0812),
GDULOWA5(741, Y42, - »744) = (AH, —0.336 3).

Step 4: I F R T 8717 25 AR VA i ) L
IR

GDULOWA 5(721, Y22, * »Y24) =
GDULOWA 5(711, 7125+ »714) >
GDULOWA 5 (a1, a2, * »Yad) =
GDULOWAQ 5(731, V32, "+ + ,734)-
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xR ¥32%

StepS:Ag — Ay = Ay > Ag,ﬁt%ﬁt&ﬁfh\ﬂ
A As.

Step 6: Z % X HUAS [FIE I e 43 21 A [F] 1 2L &5 25
T, 32 2 AN AU S B B3 55 Ak () 25 JR P VPAN 4.

T2 AREFRSBHE)THEEBEMHENHEF

A; A=-—1
A, (M,0.2950)
Ay (M,0.3474)

A=-04
(AH, —0.440 2)
(AH, —0.3686)

A=-0.2
(AH, —0.3604)
(AH, —0.2824)

A;  (M,-0.1250) (M,—-0.0518) (M,—0.0293)
A, (AH,—-0.4237) (AH,—0.3899) (AH, —0.3783)
HFF Ag - Ay > Ay = Ay >~ Ay = Ay >
g A = Aj A = Aj Ay - As
A; A= -0.1 A=0.5 A =100
A, (AH, —-0.3223) (AH,—-0.1202) (H,—0.0397)
A, (AH, —0.2412) (AH, —0.0215) (H,0.4077)
A;  (M,-0.0185) (M,—0.0821) (AH,—0.3455)
A, (AH, —-0.3724) (AH,-0.3363) (H,—0.0975)
HeF Ay = Ay > Ay = Ap > Ay = A >
ghR Ay > As Ay - As Ay - As

P2 2 T 01, Bl A A B3R, % 7 RGP E
Wb 2 K. AE SRR R ER o 0 T 5 B T &, Rk
ST BRI ML R 2, R T 58/ M.

Step 7: N T 4 M A A MEXT T 256 TR AR 12
Wi, 23 HIELA = —100, =99, - - -, 100, X L S HE )
R R, BN ST FAN 25 G SR YEE AR

ANERE JE AR, a1 3 s,
13

10 |

ft100 0 100
A
B3 A TRE4NERIGERMEE

FH B 3 1T R0, Bl A B3R, 8 7 RIZR GV
18 B B8 22 38 K, AR SR [29] AT HTE = A8 R I HEF
ZERAR:

D MN < —045300, 4 MEE AN IHERF N
Ay = Ay = Ay = Ag, IILTT RN Ay,

2) ¥4 -0.4530 < A < —0.252 0, 4 B Al
MHEF A Ay = Ay = Ay = A, RIT RN Ag;

3) ZN > —0.25200, 4 M E ML HEF N
Ay = Ay = Ay = Ag, AT RN As.
6 BT
6.1 SET2TLBAEFHMZEMERREIMA

EbE

Liu Z5RP4 32 4 7 3 F — 5615 X Bonferroni 7
(2QTLBA) 5 ¥R Z J@ R R I71E. N T Ul B AR S

FETTVER AR, B FH SCHR [24] o B 7 VR O H ik 4%
BE I H s ] 7L

Step 1: | & & J2 G 3R AT A T 4715 5 145 FE
fH:N = s5,L = s},M = s5,AH = s, H =
50, QH = 517, VH = 817 AT = siI, T = si7.

Step 2: I BLEAT BB E 7] &

W = (0.1529,0.3312,0.3121,0.203 8)".

Step3: Bl p = ¢ = 1, FHANVHES I

Bonferroni *F-3) (ULWBA) & T ik RKE R, B

ULWBA(s1, 82, ,8,) =

LH—l(A[M(éwjm1<TF:H<LH<SZ-70>>>>)-

(> wa(rr, wHesL0) |,

Jj=1,j#i
Ml = %g 1,2, m, £ i A4
AL A S 1A
2TLWBA(y11, 712, -+ ,m4) = (L, —0.116 2),
2TLWBA (y21, Y22, -+ ,Y24) = (L, —0.076 6),
2TLWBA (731,732, -+ ,¥34) = (L, —0.2672),

2TLWBA (y41, V42, +* ,vaa) = (L, —0.0855).

Step4: B A 715 5 A AR & 1 KN R
W, 132 2TLWBA (Y21, 22, - - -, Yoa) = 2TLWBA (y41,
Vaz, s Yaa) > 2TLWBA(’YU, V12, s Y14) >
2TLWBA (v31,v32, -+ ,V34)-

Step5: Ay = Ay = Ay = Az, IR T
HAs.

SCHR [24] 5 AT TR 75 2 W HE e 45 R s A AN T,
B Ay = A TR A = Ay REEREIHY N
Ag B ZER BT H B As, BRI A & MR R 5
SCHR [241 HH BE, A SCH 2R B0 T

1) AR SR F AR A8 2R R AL B 3 o 6o A s DL B 2
FIPEAN T T 30 BOBUE, I8 55 1 A AL RE I, 45
B T ECE M ORSS R, RIS ATE AN F B KA
R FE ORI A RIIAE . & 5 oS AR AT
A AR SR R A, 6 T B ORI T R, g
PR, X T DGR R T R gs AR PRAN. 8 T
) 55 3 Aoty A7 O L Y TP 0 1R S8 285 SR D S 0, A S5
SRAGHA 5 B 1) A L, - B GDULOWA 51 £ 45
MVEUME, 5 )5 13 B 255 PR AL SCER (241U 5 &
TR RUE BT I8 A B G R, TR FRARAS AP
PRSI, DAL T A SR 7 92 BE 5 4.

2) AR SCA] AARBR v S AE BT 5 AR, ZIuih
A TATE 5 BT, TSR [24] S0E ] T 5
AR B TR O R B AP S i {8, A SO 7
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SCHR [30] K H Yager #& Hi BB 15 &L T
T e B BCE, R ASPHTE 5 A P IO L35
(OWG) HFHELEVHINE B, i 58 2 I H HEF N
Ay = Ay = Ay = Az KEEHBBBE, # it
SCHER[301 T EAR B TT /AT N Ay = Ay = Ay -
Ag. FHECSTHR [30], A ST 7 iR AR 3 an

1) AT R8I 45 T i L PR N B
PSS T AN P PE PO X ok 55 45 S 10 52 e, AH EE SCRR
[30] I 77 VL B & 2

2) STHR [30] O HE 7 45 SRR B Ay Fil A, [\ sl
HEAELTER TR TR ALE A ML SA, 1535
FETT 5N As. N IHVNPE AN 77 1 Ul A ST 45 SR 1) & 3
PE. B 560 SCHR [30] B 45 Rk AT 1 1 o i, 5 B 4 A4
77 R RA VOB BE 2 20\ A2 B 47 31 EIRL G
A € [-0.1,0.1) H X # 0,L00.0001 K%K, FIH

Matlab $fH15 24 7 R ISR & JRVEAE M hr  BEZ 2K
A HAZZ) Hh 28, W 4 P
9.8 ———
-
— X,
~8.8r —— X
——— X,
X,
7.8 :
-0.1 0 0.1

B4 4PMHROBEMHEMSH D TS

4R, 2 (N # 0)7E —0.1F0.1 Z [H 22 5)
B, 4 NS IHEE N Ay = Ap = Ay = Az A
b2 Ay E AR Bt Al 5 SRk [30] B HE T KSR TH, B
BT 24 N AE O B AR B, Ao I e 7 R, KW T
KRGS ) SUA P IACE 8 51 1A
A DR 6T SR [30] H AP 454 = A T AL
] P35 B AT TR A 0 I, X R AR SR
APHERE T T SUA P IACE 5 57 1 IR L Ak, 3C
Wik [30] AN -1 15 5 00 7 IR LR F 2 57
RILN — OB AFHEES T CH 7 IS H T
R IRE TR, RSB SH ok B e, N
T ARAIE RS A P R A EEE, 7 SE PR A bR S L R
T AS TR VAN 75 5238 0 R Rl — NS S 8L
Ao U AR SCHR [29] AN P55 5 A8 f 1 HE 7 BT %,
77 2 &R R AR AT 05 3 1R e A, B
Y11 < Va1, M2 < V22,713 < Yoz, Yia < Yaa, R ITH
2IRTFHELENGHL R Ay - Ay g5 AT AA S

3) A SCHE ) SUR IR AR EH1E S A L
SRR R XK B AT F AT A
PR TN T 2 e R I S E RS AR '\,
R [30] B A AR SC N — OB (VBRI . DRI AR S 12
A (38
7 & »

AIH S A T 8 5 AE MK AT
IR IS ARG & 3R T BT ——T X
IR P51 25 7 P AT B S RO Sk
R A FHHE 3 8 P B2 57, 363He T B A1
RV 5% 2 H A O IR R ) & Bk T
SR G (AT 25 78 B R o 3, 83 et A5 M DL F)
P TN RIRLER, 1155 T A AF T 45 B 5
W FE S AT TR A AR P S 2 R
PSR, AT T SR S FE S HUN ARt o 45 AL
SN B 5 HAb T i LA, B T BT AR
T B B Z T EAM T FL L 58 78 0 R PE
A5 5., T H e sl DR o 3 28 32 0 BR8N 2
SV ) 5 e, A 75 SR 25 SR N A, B AR ) S
FAMA.
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