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Multi-attribute Decision Making Method Based on Interval Type-2 Fuzzy EDAS
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Abstract: Aiming at the complexity and uncertainty of multi-attribute decision-making, a multi-attribute decision-making
method based on interval type-2 fuzzy EDAS is proposed. Interval type-2 fuzzy sets (IT2FS) is used to express the
evaluation information to solve the problem of individual differences in experts' preference information. The evaluation
based on distance from average solution (EDAS) is used to rank the alternatives, and the interval type-2 fuzzy number is
used to express the evaluation information to construct the decision matrix. The final ranking of the schemes is based on the
defuzzification result of the calculated comprehensive evaluation value. To solve the problem that attribute weights need to
be obtained from outside in EDAS, the best worst method (BWM) improved by interval type-2 fuzzy sets is used to
determine the attribute weights. Finally, the effectiveness of the proposed method is verified by taking the cloud service
scheme of new energy vehicles purchased by an automobile manufacturing enterprise as an example.
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Figure 1 Geometric diagram of interval type-2 fuzzy sets
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Table 1 Evaluation language scale corresponding to interval
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ik (L) 0,1,3;1), (0.5,1,2;0.5)
R (ML) (1,3,5;1) , (2,3,4;0.5)
HEE (M) (3,5,7;1), (4,5,6;0.5)
i 5 (MH) (5,7,9;1), (6,7,8;0.5)
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Table 2 Evaluation information of comparison of cloud service
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Table 3 Attribute comparison information after defuzzification

attributes E E. E.
‘ E, E, E, Bt c c c. c, c,
Rt C 6 G Cs G C C 21/4 23/24 21/4 9/4 157/24 23/24
C MH L MH ML H L C, 157/24 9/4 157/24 23/24 157/24 23/24
C, H ML H L H C, 15/4 5/24 15/4 524 15/4 524
C, M VL M VL M VL C, 21/4 9/4 157/24 23/24 21/4 9/4
C, MH ML H L MH ML C 157/24  23/24 21/4 9/4 21/4 9/4
C; H L MH ML MH ML C, 55/8 15/4 55/8 15/4 55/8 15/4
C, VH M VH M VH M

ML, 25 RUnR3IFR.
M s, I B R R (13) SRR = k%

R4 FERARGTNER

Table 4 Evaluation information of each alternatives

BERLE, AR =0.1003, w=0.1166, w = AE_ 6 &6 G ¢ G G,
D, M ML H L MH L

04094, w;=0.1198, w!=0.1383, w:=0.1156.
B wEAEEe, smatery 0 o 0 T
- - i - ,J?i\_ - W;L - I o D, VH M MH VH M MH
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Table S Scheme evaluation information represented by interval type-2 fuzzy number

S C, C, C, C, C; C,

D (3.,5,7; 1), 1,3,5; 1), (7,9, 10; 1), 0,1,3; 1), (5,7,9; 1), 0,1,3; 1),
: 4,5,6;0.5) (2,3,4;0.5) (8,9,9.5;0.5) 0.5,1,2;0.5) (6,7,8;0.5) 0.5,1,2;0.5)

D (3.5,7; 1), (7,9, 10; 1), (7,9, 10; 1), (5,7,9; 1), (7,9, 10; 1), (1,3,5; 1),
: 4,5,6;0.5) (8,9,9.5;0.5) (8,9,9.5;0.5) (6,7,8;0.5) (8,9,9.5;0.5) (2,3,4;0.5)

D 9, 10, 10; 1), (3,57, 1), (5,7,9; 1), (9, 10, 10; 1), (3,5,7; 1), (5,7,9; 1),
: 9.5, 10, 10; 0.5) (4,5,6;0.5) 6,7, 8;0.5) 9.5, 10, 10; 0.5) 4,5,6;0.5) (6,7, 8;0.5)

D 0,0, 1; 1), 1,3,5; 1), (5,7,9; 1), (3,57, 1), 1,3,5; 1), 1,3,5; 1),
¢ (0,0, 0.5;0.5) (2,3,4;0.5) (6,7,8;0.5) 4,5,6;0.5) (2,3,4;0.5) (2,3,4;0.5)

D (3,5,7;1), (3,5,7: 1), (3,5,7: 1), (7,9,10; 1), 0,1,3; 1), (3,5,7: 1),
; 4,5,6;0.5) 4,5,6;0.5) 4,5,6;0.5) (8,9,9.5;0.5) 0.5,1,2;0.5) 4,5,6;0.5)

B2 M R SR B 6 B M IS 3
filt, iHEERV= (36,5, 64;1), (43,5, 5.7;0.5)),
V=((3, 5, 6.8; 1), (4,5, 5.9; 0.5)), Vi=((5.4, 7.4, 9; 1),
(6.4,7.4,8.2;0.5)), V.=((4.8, 6.4,7.8; 1), (5.6, 6.4, 7.1;
0.5)), V,=((3.2, 5, 6.8; 1), (4.1, 5, 5.9; 0.5)), V,=((2, 3.8,
5.8; 1), (2.9, 3.8,4.8; 0.5))
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BT A Ak, 15 21 1E BE S5 InAURTAR #EALAELS AN
B IR EGAET,, 45 R R IPhR .
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BR[18] ITOPSIS /71 5 A ST 775 . N
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Table 6 Forward distance matrix P
B D, D, D, D, D,
a 0,0,0; 1), (0,0,0; 1), (0,0,0; 1), (0.96, 1.33, 1.44; 1), (0,0,0; 1),
il (0,0,0; 1) (0,0,0; 1) (0,0,0; 1) (1.15,1.33,1.39; 0.5) (0,0,0; 1)
P (0,0,0; 1), (1.08, 1.08, 0.86; 1), (0,0, 0.05; 1), (0,0,0; 1), (0,0, 0.05; 1),
2 (0,0,0; 1) (1.08, 1.08, 0.97; 0.5) (0,0, 0.03; 0.5) (0,0,0; 1) (0,0, 0.03; 0.5)
7 (0.42, 0.38, 0.46; 1), (0,0,0; 1), (0,0,0;1), (0,0,0; 1), (0.83,0.92, 1.24; 1),
i3 (0.43,0.45, 0.47; 0.5) (0,0,0; 1) (0,0,0; 1) (0,0,0; 1) (1.04,1.23,1.29; 0.5)
i (0,0,0; 1), (0,0,0; 1), (0,0,0; 1), (1.02,1.02, 0.83; 1), (0,0,0; 1),
# (0,0,0; 1) (0,0,0; 1) (0,0,0; 1) (1.02, 1.02, 0.94; 0.5) (0,0,0;1)
P (0.48,0.53,0.59; 1), (1.01,1.07, 0.85; 1), (0,0,0; 1), (0,0,0; 1), (0,0,0; 1),
i5 (0.51,0.53, 0.56; 0.5) (1.04, 1.07, 0.96; 0.5) (0,0,0; 1) (0,0,0; 1) (0,0,0;1)
7 (0,0,0; 1), (0,0,0;1), (1.04, 1.11, 1.11; 1), (0,0,0; 1), (0.35,0.42, 0.42; 1),
i (0,0,0; 1) (0,0,0; 1) (1.07,1.11, 1.11; 0.5) (0,0,0; 1) (0.38,0.42, 0.42; 0.5)
*7 REEBEEEQ
Table 7 Reverse distance matrix Q
FEE D, D, D, D, D,
o (0,0,0; 1), (0,0,0; 1), (1.44,133,0.96; 1), (0,0,0; 1), (0,0,0; 1),
en (0,0,0; 1) (0,0,0; 1) (1.39, 1.33, 1.15; 0.5) (0,0,0; 1) (0,0,0;1)
_ (0.54, 0.54, 0.49; 1), (0,0,0; 1), (0,0,0; 1), (0.54,0.54, 0.49; 1), (0,0,0; 1),
€2 (0.54,0.54,0.51; 0.5) (0,0,0; 1) (0,0,0; 1) (0.54,0.54, 0.51; 0.5) (0,0,0; 1)
_ (0,0,0; 1), (0.44, 0.44, 0.52; 1), (0,0,0; 1), (0,0,0; 1), (0,0,0;1),
€i3 (0,0,0; 1) (0.4, 0.44, 0.58; 0.5) (0,0,0; 1) (0,0,0; 1) (0,0,0; 1)
o (0,0,0; 1), (0,0,0; 1), (1.22,1.28,0.81; 1), (0,0,0; 1), (0,0,0; 1),
e (0,0,0; 1) (0,0,0; 1) (133, 1.31, 1.06; 0.5) (0,0,0; 1) (0,0,0;1)
_ (0,0,0; 1), (0,0,0; 1), (0,0,0; 1), (0.59, 0.53, 0.48; 1), (0.85,1.07, 1.01; 1),
€is (0,0,0; 1) (0,0,0; 1) (0,0,0; 1) (0.56,0.53, 0.51; 0.5) (0.96, 1.07, 1.04; 0.5)
_ (0.69, 0.97,0.97; 1), (0.35,0.28,0.28; 1), (0,0,0;1), (0.35,0.28, 0.28; 1), (0,0,0; 1),
€is (0.83,0.97, 0.97; 0.5) (0.31, 0.28, 0.28; 0.5) (0,0,0; 1) (0.31,0.28, 0.28; 0.5) (0,0,0; 1)
%8 IE. AEEEMNRA F 10 FEFRENES
Table 8 Weighted sum of positive and negative distances Table 10 Evaluation scores of alternatives
S, piip &t T; puip &l HE 1 R() 4
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