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Abstract: In order to solve the problem that the result value of the traditional likelihood function
is affected by extreme data and cannot fully reflect the preference degree of decision makers, this
paper proposes an intuitionistic fuzzy multi-attribute decision making method based on the soft
likelihood function. Firstly, for the uncertain multi-attribute decision making information, an in-
tuitionistic fuzzy set is used to represent the fuzzy information, with the uncertain attribute infor-
mation uniformly described and a multi-attribute decision making problem under intuitionistic
fuzzy environment constructed. Secondly, attitude features are introduced to identify decision-
makers’ subjective preferences, with the weight of attributes determined by considering the sup-
port degree among attributes by the power order weighted average operator. On this basis, the
multi-attribute decision algorithm based on soft likelihood function is used to effectively aggregate
multiple probability evidence. Experimental results show that the soft likelihood function values
obtained are more linear, which can not only soften the weighted value better and reflect the pref-
erence information of decision makers, but also weaken the influence of extreme data on the re-

sults to a certain extent.
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Tab.1 Data information on the six suspects
WRANG C C. Cs G, Cs
A, (0.837,0.133),1.0 (0.718,0.159),0. 3 (0.064,0.897),0. 8 (0.021,0.806),0.5 (0.546,0.329),0.4
A, (0.911,0.029),0.8 (0.831,0.031),0.7 (0.028,0.894),1.0 (0.952,0.036),0.8 (0.540,0.231),0.9
A, (0.929,0.037),0.7 (0.812,0.033),0.6 (0.021,0.926),0.5 (0.054,0.922)0. 6 (0.563,0.125),0.7
A, (0.815,0.091),0.5 (0.949,0.048),0.6 (0.020,0. 880),0. 4 (0. 833,0.042),0.5 (0.583,0.210),0.6
As (0. 864,0.020),0.7 (0.610,0.230),0.9 (0.243,0.624),0.7 (0.000 4,0.964),0.8 (0.453,0.058),1.0
As (0.905,0.016),0.6 (0.878,0.015),0.4 (0.072,0.917),0.7 (0.789,0.114),0.5 (0.602,0.310),0.6
BT Ma— 0.2 m— L0y s (G /B IS OWA BT 2 Jm P A A f
a

A= (L) = () wen = G5 —

w, = 0.0016, w, = 0. 0240, w'; = 0. 1040, w/, = 0. 2800,
ws=0.5904 ,
AU 2 BT SRR BT, — R — Fh LR



b 28, A B TSR BRI SRR 22 S M D SR O vk 555
RS K =1,a=1, ] Sup(a;.q;) =¢“ ", 18 WA, B R EUE . L3 2,
K2 A W R
Tab. 2 Probability support function of A,
j a/a; Sup(a; sa;) Sup(a; sa;) Sup(as sa;) Sup(a, sa;) Sup(as sa;)
1 0. 837 0 0.985 9 0.550 2 0.513 8 0.918 8
2 0.718 0.9859 0 0.652 0 0.615 2 0.970 8
3 0.064 0.550 2 0.652 0 0 0.998 2 0.792 7
4 0.021 0.513 8 0.615 2 0.998 2 0 0.759 1
5 0.546 0.918 8 0.970 8 0.792 7 0.759 1 0
A3 BHXG) ~6) . k1 POWA FFr  REME.ILE S,
#3 o= 0.2 POWA RALE
Tab.3 Weights of POWA witha = 0.2
J w;’ V; TV R; R; R;/TV R, .,/ TV w;
1 0.001 6 0.002 8 1.447 9 0.002 8 0.000 0 0.002 0 0. 000 O 0.002 0
2 0.024 0 0.043 6 1.447 9 0.046 3 0.002 8 0.032 0 0.002 0 0.030 0
3 0.104 0 0.183 5 1.447 9 0.229 8 0.046 4 0.158 7 0.032 0 0.126 7
40,2800  0.4389  1.4479  0.6688  0.2298  0.4619 0.158 7 0.303 1
5 0.590 4 0.779 2 1.447 9 1.447 9 0.668 8 1.000 0 0.461 9 0.538 1

B4 WRIERUR R B TR T S AR T
Mo (k) FAGRIBEHT . 0.(1) =1,0,(2)=5,
0. (3)=2,0,(4)= 3, 0,(5)= 4, I H FHHE
Prod, (1) 0.8370, Prod;(2) 0. 4570,
Prod, (3) = 0. 3281, Prod; (4) = 0.0210, Prod;, (5) =
0. 000441,

BB S FAKXAQ2) GRS ERIEe=0.2F
Ay SRE BE RIS, WL 4,

HPR 6 H IR A IR RIS [ S ARE o €
[0,1] F.oJoHEa=0.2,a=0.5,a=0.8 I,/
PR INGEOE Qe S D IR R T R =N N
UWL3% 5, 4% BRAS A H R /INKF S 24 W BN LT HEIT

HEP SRR A > A > Ay > Ay > A > AL HIL,
AT RERYIRBE N SR — AW R AT,
T4 a=0.208 A, fsRJEE MR MAE
Tab. 4 Soft likelihood value of the membership
degree of A} witha = 0.2

j w; Prod, (j) w; Prod; (j)
1 0.002 0 0.837 0 0.001 6
2 0.030 0 0.457 0 0.0137
3 0.126 7 0.328 1 0.041 6
4 0.3031 0.021 0 0.006 4
5 0.538 1 0.000 441 0. 000 237

ij, Prod:(j) = 0.063 6

#5 POWA FARZWEANGRBIRE
Tab.5 Soft likelihood values of the six suspects with POWA operator

W a=0.2 a=0.5 a=0.8

AB L. i L. L. e L. i
A, 0.063 6 0.007 2 0.056 4 0.326 3 0.045 8  0.280 5 0.607 9 0.104 9 0.503 0
A, 0.2359  0.0001 0.2358 0.5843 0.0066 0.5777 0.8051 0.0187 0.786 4
A; 0.084 3 0.000 2 0.084 1 0.422 0 0.007 1 0.414 9 0.723 1 0.0202 0.7029
A, 0.218 5 0.000 2 0.218 3 0.549 1 0.009 1 0.540 0 0.7815 0.0254 0.756 1
As 0.065 9 0.000 3 0.065 6 0.333 6 0.004 4 0.3292 0.6280 0.0122 0.6236
As 0.204 4 0.000 04 0.204 4 0.490 2 0.003 1 0.487 1 0.726 1 0.0090 0.7171
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Tab. 6 Comparison of ranking results by two operators
J7 ik Hey 45 21
SCHRC23]07 Ay > Ay > Ay > Ay > A > A
ARICTy Ay > A > Ag > Ay > A > A
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Fig. 1 Soft likelihood function values by OWA operator

with different optimistic attitudinal characters
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Fig. 2 Soft likelihood function values by POWA

operator with different optimistic attitudinal characters
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