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Picture fuzzy LINMAP multiple attribute decision making method based
on regret theory and its application

WANG Lei**', YUAN Bo-rong?

(1. Department of Basic Teaching, Liaoning Technical University, Huludao 125105, China; 2. College of Science,
Liaoning Technical University, Fuxin 123000, China)

Abstract: The picture fuzzy multiple attribute decision making methods are based on unknown attribute weights, and
mostly only consider objective attribute information. To overcome these defects, a picture fuzzy LINMAP multiple
attribute decision making method based on the regret theory is developed, in which the decision maker’s regret aversion
behavior and the influence relationships among attributes are considered. Firstly, a picture fuzzy regret-rejoice function is
defined on the basis of the regret theory and the computational formula of perceived utility value is given. Secondly, the
picture fuzzy preference information set is proposed to represent the interaction between attributes, and the picture fuzzy
consistency and inconsistency between pair-wise rankings of alternatives and the preference information assumed apriori
given by decision makers are proposed. Thirdly, the objective function with parameters is established by the picture fuzzy
score function and accuracy function, and the picture fuzzy threshold is designed so that inconsistent degree is minimized
and the difference between the consistent degree and inconsistent degree is at least not less than the proposed picture fuzzy
threshold. Base on this, a new optimization model is established to solve the weights and fuzzy ideal points of different
attributes of each alternative, and then the perceived utility values of each alternative are calculated and the alternatives
are ranked also. Finally, the rationality of the developed method is illustrated by an example, and the flexibility and merits
of the proposed method are demonstrated by sensitivity analysis and comparative analysis.
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LA My, A1 M 53530 8 535 o 2R g 1 R R A 2 i 1 1 R
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min {gz + (1 — g)z2}.

Z tr log(1 — pak))+
(k,1)ef2
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step2: FIH R (4) ~ () THHE 7R A B 5 HBE
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step 3: 44 H ¥ 43 B4R U7 S0 1) 22 4 415 2.
HEQ={(k,1),a(k, )| A=A, k,1=1,2,... ,n};

step4: %5 Hh BB BE p A1 S8 e o g, FIH
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ViV Vs

step 5: FI A (7) TH R SR #5077 &R A, R A&
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3 HEElaHr
3.1 REEH

bt LI Aeth, T 28 X L ER AR 1S
TN Rk, SEAARE B 56 TR A R BT,
TH 2 125 M (B B T E 2 SCARVEAN TS B oA
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LT ML B SR B, MO I SR S B 229 B ik
A 4R S AL FHL A Ao Az 1Ay,
SV R R LI 8] (C))~ 3B AT E (Cy) F 2L
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RPN BRINA . ST JH BRI TG G VR 18 4 Fh
T 2QU21 2 HL St I ) ey PR 5 1 SR S P S R
B FE AN FE AU A Fa bn AT 20, 5 1T 4 H B R
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C1 Cz C3 C4 CS
Ay (0.476,0.010, 0.008) (0.584,0.007,0.008) (0.344,0.017,0.034) (0.723,0.002,0.003) (0.700,0.009,0.013)
Ao (0.299,0.020,0.019) (0.605, 0.009, 0.006) (0.273,0.027,0.023) (0.687,0.003,0.009) (0.694,0.004,0.013)
As (0.500,0.021,0.011) (0.660,0.001,0.001) (0.454,0.003,0.003) (0.649,0.013,0.007) (0.673,0.008,0.012)
Ay (0.241,0.060, 0.068) (0.661,0.005, 0.003) (0.374,0.012, 0.006) (0.685,0.009, 0.009) (0.439,0.042, 0.028)

MRAEH5 2.6 75, A W K RS A
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[
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0.4760, 0.9820
0.2990, 0.9610
0.5000, 0.9680
0.2410, 0.8720

I
I [
I [
I

0.5840, 0.9850
0.6050, 0.9850
0.6600, 0.9980
0.6610, 0.9920

|
] —
|
|

0.3440, 0.9490
0.2730, 0.9500
0.4540, 0.9940

[ ] [0.7230, 0.9950
o ]

[ ]

03740, 0.9820]

[ ]
ol ]

[ ]

0.6870, 0.9880
0.6490, 0.9800

]
] —
]
0.6850, 0.9820]

[
[
[
[
0.7000, 0.9780
0.6940, 0.9830

0.6730, 0.9800
0.4390, 0.9300]

step 2: FIFH 3 (4) ~ () IHE H 7R A, EENRL
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i NS =1.0170,5, = 1.6681,55 = 0.9287, Sy =
0.6511.

step 3: 25 th 38 73 B4 5 U7 RN B 22 4 i B AS
BN 2 = {((1,3),a(1,3)), ((2,3),a(2,3)), (4,3),
a(4,3)),((2,1),a(2,1))}. H:a(1,3) = (0.3,0.2,
0.2),a(2,3) = (0.3,0.1,0.1),a(4,3) = (0.4,0.2,0.1),
@(2,1)=(0.2,0.2,0.1).

step 4: FRFEHEAL (M), B p= (0.000 1,0.000 1, 0.9).

YESBH e = 0.001,a = 0.02,r = 0.5,9 = 0.6; 4 H:
FRNERL (My), K AR1T B B AR AL E r o w* =
(0.1673,0.0337,0.7388,0.0300,0.029 5), ¥ 48 J5 %
AN RHE N V= (0.6364,2.1904,0.660 6,
1.8063,2.0412).

step 5: K2 (7) TH RS EH N 7 R A, B
HUHE SF (i =1,2,3,4) W F: S; = —0.1982, 55 =
—1.0472, 83 = —0.2286, S; = —0.338 7. Ak, 43K F
WUIHEP S5 RN AL > Az > Ay > Ay, Ay NIRIETTR.
32 REESH
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IO B 7 ], 8 S AR 1520 R O /N3 AT HE
7, W4 A5 4 eR AU B AR BB & LU BOR I, T 2
Jr 45 R f . £ 3 g M S D0 BRI Y LAY, o H o0 7

(1) H A5 bR B FEAT HERY, SO EL E A R B0 55 /N i
XL 24 g= 0.6 /E AL (M) H bR s B I 240
3.2.2 AEAY (M) A EIEOR BREL p ) R8BS A

R (M) H PEROR A o Tk A AS ] 2 50 ke S 45
RPN 1) M By = 0.0001,v = 0.9 AN
L p e [0.0001,0.001) i, BALTFHLE SN A 2 e
(0.001,0.1) B, AR F WA S 1E A 5 Ay MAE 4. 2)
L[EH 2 p = 0.0001,v = 0.9 R4 4y € [0.0001,
0.001] B, R FHLE 54 Ar; My € (0.001,0.1) B,
BRMFHIEGIE A A3 5 Ay WA, 3) [l 52 p =
0.0001,7 = 0.000 1 AZZR: % v € (0.8999,0.9] ¥, %
FIFSH A; B0 € (0.0001,0.899 9] I, Fe it F
UL S TE Az 5 Ay 10148 fb. R, B 70 (M) PSSR
BRI p WAL PR AN [, 5 45 2 3R 2% A 1) A R A i 30,
BET S BT B AR, X R T kSRR RS
.
3.3 Xttbohr

NTHER A URN R B 5 SR AR 2R 3.1 715 1 i) i/, I
5 e TR T 6 b 3R 2 NSRS R VE R
FEFeas . R 20] W, prig i 757 (9 = 0.6) 3RS A
FEERN AL > Ay > Ay > Ao, 5 3CHR[10-12] B3k S
45 A I AR PSR S5k 8 E i i 15 B A
(1, 3),a(1, 3)) J7 F T X, MU HR H 3R 1 B
P75 Ay LESCHR [10-12] Hh J7 VR BT 3iAS B s A 07 56
A TN G LR iR SRAG .

x2 TREEFMAETHHIFER

S1 So Ss Sy Hefp 4 51
VIKOR 75 %17 0.2029 0.5000 —0.0355 0.4136 Az > Ay > Ay > Ay
EDAS 75711 0.4122 0.005 1 0.996 7 0.3687 As > Ap > Ay > Ay
Minimax J7 {12 [0.302, 0.863] [0.269,0.917] [0.316,0.847] [0.254,0.931] Az > Ay > Ax > Ay
AL TTiEg = 0.6 —0.1982 —1.0472 —0.2286 —0.3387 Ap > Az > Ay > A
HE—B L, AT TR s O, Btk 4 & @

wr.

D) AR SCE ST KB TPaL . AR H R RS
A FRFR, 25 T BB R 15 S 4R, 75 8 ) S 4
i

2) A3 5E SCH BB 5 M-k = ek AE &
TR R O B R SR 5 ) LI R A
JEE A4S 1 55 45 R B BT S R o SR AR 1O

3) B R ST VE B E T ISR 18, K B
B 5N 2 2 Y- I A5 B0 M-S ek B IR
ZE A RS AT SR AT

SR B P A J5 MR O BT U SR SRR 5,
ASCHR T BB S R0 B T SR, R T
R A BEAT Dy 4t R 2 BRI 24 58 b i AT REAE. Uk
A, BT PRI ff 415 2 58, WL 1 PSR B AL, OF
BEUE T — Pl 0 BB 2 Ji8 1k R S5 k. SR T
S B TR LINMAP DI04 1 24 1 2 5 0 M ASL 28 1)
SRR EAR S, B T OSSR AT SR, AL, P
&t 7 BEROR 75 10 A 3 22 Ja 1P e SR 1) L o
J32 T S bRk SRAR M 1R BB B — D MBI 7, WOk
JIT4i t BB LINMAP J7 V5 1 Jie 22 X [) B RO R 55,
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