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Abstract: For actual decision making problems, the traditional decision making methods can not effectively
deal with the interaction between attributes. To solve this problem, a fuzzy integral multi-attribute decision
making method based on Mahalanobis-Taguchi system (MTS) and ¢, transformation is proposed. In this method, to
overcome the problem of the A fuzzy measure identification method based on ¢, transformation and the weights of
attributes, this paper uses the Shapley value instead of weight to determine A fuzzy measure. At the same time,
this paper uses the Shapley value identification method based on Mahalanobis-Taguchi system, and the rationali-
ty of the identification method is analyzed. An illustrative example is given to analyze the sensitivity of the deci-
sion results based on different interaction degrees and verify the inference that the Shapley value is better than
weight for decision making.
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(1,5} 3.708 8 4,440 5 {4,5) 0.118 9 {1,2,4,5) 0.669 7
(2,3} 11.599 9 11.956 5 (1.2,3) 0.725 2 {1.3,4,5) 0.5055
(2,4} 1. 206 9 2.336 4 (1,2,4) 0.5827 (2.3,4,5) 0.986 3
(2,5} 2.207 3 3.325 9 (1,2,5) 0.651 9 {1,2,3,4,5) 1..000 0
(3,4} 3,065 0 2.668 4
(3.5) 9. 408 0 1626 3 BT, 3 AAKXCOE &G, AR AR R
{4,5) 1.847 6 2.375 9 P B 4 ) FE 2 AR -
(1,2,3) 74,487 5 103. 965 3
(1.2.4) 28.667 1 48.739 1 max e Fe o e
{1,2,5) 44,775 1 72.287 2 s. L.
{1.3.4} 8.094 0 14.949 5 e = T = e
{1,3,5) 3.722 9 5.576 2 .
{1.4,5) 9.296 9 13.237 2 .
(2.3,4) 42,416 3 39.916 1
(2,3,5) 14.124 3 14.132 6 Teses T T T T S e
{2,4,5} 2.239 4 3.360 6 Miogss TP T T T T == €
(3,4,5) 3.136 1 2.8357 —1<e, <1st=1,2,,26
(1,2,3,4) 139. 820 4 172.705 3 5
{1,2,3,5} 75.910 4 107. 644 3 07y <1,277,:1;i:1,2,3,4,5
i=1
(2450 200057 805077 = 0.257 5.9 = 0.329 8.7, = 0.190 1.
{1,3,4,5) 16.467 3 35.286 3
(2,3,4,5) 456. 848 5 411.524 8 7 = 0.131 5,9 =0.091 1
(1,2,3,4,5) 482.089 6 460.582 3 $B4 SEMmE RE0=0.5. F HKX 2555
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NA A
(1,2} 14.262 8 {1,3.4} 10.212 7
(1,3} 3.436 9 {1,3,5} 6.498 1
(1,4} 9.694 6 {1,4,5} 10.383 2
(1,5} 6.065 8 {2,3,4} 16. 141 4
(2,3} 10.709 8 {2,3,5} 11.500 9
(2.4} 2.018 3 {2,4,5} 4.293 8
(2,5} 4.238 2 {3,4,5} 4.739 8
(3,4} 4,553 0 (1,2,3,4} 21.890 2
(3.5} 2.881 1 {1,2,3,5} 19.495 6
(4,5} 3.178 0 {1,2,4,5} 17.902 3
{1,2,3} 19.384 8 (1,3,4,5} 13.513 2
{1,2,4} 15.575 2 {2,3,4,5} 26.364 9
{1,2.,5} 17.427 1 {1,2,3,4,5} 26.731 0
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0.600 0 1.0000 0 0.095 2]
.2500 1.0000 0.8421 0.7500 0.857 1

[0.750 0
0
0.750 0 0.266 7 0 0.666 7 1.000 0
0
1

F =
.5000 0.8000 0.6842 1.0000 0

.000 0 0 0.2632 0.1250 0.3810
0 0.9333 0.7368 0.8333 0.666 7]
ﬂ% 7 R A2 RS IR T BN F 3 HE A
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A ga A ga A O 0, Os O, Os Os
(4) 0 (1,2.3) 0.950 8 —0.99 0.1829 0.9088 0.9237 0.8298 0.5200 0.5387
I 0.526 6 (1.2.4) 0.918 6 —0.50 0.1889 0.8343 0.6479 0.5389 0.3423 0.576 8
(2) 0641 0 (1.2,5) 0,952 0 0 0.4328 0.8137 0.570 1 0.4657 0.3059 0.702 3

1 0.1626 0.7912 0.4901 0.3924 0.2704 0.5917

{3) 0.671 1 {1,3,4} 0.926 0 10 0.1184 0.7321 0.3093 0.2337 0.1944 0.6025
(4} 0.486 8 {1,3,5} 0.956 7

{5} 0.677 9 {1,4,5} 0.927 7 F10 WEEHENESREARAEF
(1,2} 0.833 4 {(2,3,4} 0.945 9 A B VR T EHETP
(1,3} 0.847 9 (2,3,5) 0.969 4 —0.99 03>0, >0, 50, =05 >0,
(1.4} 0.759 6 (2.4.5) 0.947 2 —0.50 0, >0; 0550, 505 >0,
(1,5} 0.851 1 {3,4,5} 0.952 3 0 05050, 20, >0, >0;
(2.3) 0.886 2 (1.2.3.4) 0.979 4 ! 0,>04>0:>0,>05 >0,

’ 10 0, >0 =05 =0, 0; =0,
(2,4} 0.818 9 {1,2.3,5) 0.990 6
(2,5) 0.888 7 (1,2,4,5) 0.980 0 MR 9 Ik 10, 4K I B 18T (9 43 B 7 15 AN E VR 19 81 4%
(3,4} 0.834 5 {1,3,4,5) 0.982 5 E WIES
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—0.99 0.2652 0.9387 0.8728 0.8561 0.6813 0.5225
—0.50 0.3112 0.8103 0.5881 0.6230 0.3906 0.5498
0 0.5113 0.7724 0.5150 0.5599 0.3323 0.6616
1 0.2774 0.7313 0.4415 0.4943 0.277 2 0.556 2
10 0.2094 0.6274 0.2801 0.3413 0.1670 0.5554
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1 0, 505 50,05 >0, >0;
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