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Tab.1 Data for ten cars with six criteria
=N T X e/ e AT/ ik / e R/ .
%> (L« (100 km) 1) (L + (100 km) 1) 10% 1B (km + h™1) W ATt
1 11.4 10.01 49.5 173 10 7.88
2 12.3 10. 48 46.7 176 11 7.96
3 8.2 7.30 32.1 142 5 5. 65
4 10.5 9.61 39.2 148 7 6.15
5 14.5 11.05 64.7 178 13 8. 06
6 13.6 10. 40 75.7 180 13 8. 47
7 12.7 12. 26 68. 6 182 11 7.81
8 14.3 12.95 55.0 145 11 8. 38
9 8.6 8.42 35.2 161 7 5.11
10 7.2 6.75 24. 8 117 3 5. 81
e KA 14.5 12.95 75.7 182 13 8. 47
/ME 7.2 6.75 24.8 117 3 5.11
k2 WMEMMAREAMSREEITELER
Tab. 2 Relative optimal membership degrees of variable fuzzy decision-making model
FEA a=1,p=1 a=1,p=2 a=2,p=1 a=2,p=2
5 s 5 JE )& i &8z )& i & )E )& i &8z
1 0.665 1(9) 0.334 9(9) 0. 680 4(9) 0.319 6(9) 0.797 8(9) 0.202 2(9) 0.819 3(9) 0.180 7(9)
2 0.746 7(7) 0.253 3(7) 0.781 6(7) 0.218 4(7) 0. 896 8(7) 0.103 2(7) 0.927 5(7) 0.072 5(7)
3 0.767 4(6) 0.232 6(6) 0.790 2(6) 0.209 8(6) 0.915 8(6) 0.084 2(6) 0.934 2(6) 0. 065 8(6)
4 0.605 1(10)  0.394 9(10) 0.639 7(10) 0.360 3(10) 0.701 2(10) 0.298 8(10) 0.759 1(10) 0.240 9(10)
5 0.893 8(2) 0.106 2(2) 0.929 9(2) 0.070 1(2) 0.986 1(2) 0.013 9(2) 0.994 3(2) 0.005 7(2)
6 0.872 8(3) 0.127 2(3) 0.908 0(3) 0.092 0(3) 0.979 2(3) 0.020 8(3) 0. 989 8(3) 0.010 2(3)
7 0.788 0(5) 0.212 0(5) 0. 808 5(5) 0.191 5 (5) 0.932 5(5) 0.067 5(5) 0.946 9(5) 0.053 1(5)
8 0. 825 8(4) 0.174 2(4) 0. 889 5(4) 0.110 5(4) 0.957 4(4) 0.042 6(4) 0.984 8(4) 0.015 2(4)
9 0.729 3(8) 0.270 7(8) 0.767 2(8) 0.232 8(8) 0.878 9(8) 0.121 1(8) 0.915 7(8) 0.084 3(8)
10 0.939 9(1) 0.060 1(1) 0.946 2(1) 0.053 8(1) 0.995 9(D) 0.004 1(1) 0.996 8(1) 0.003 2(1)
%3 FABM .DEA X BEH TOPSIS # A 4y A & H# 74 R
Tab. 3 Ranking for the car example from the variable fuzzy, DEA, relative distance, TOPSIS models
FEA Rt DEA A 1 B TOPSIS
R uj E; s 1—5; sj' s ¢ff
1 9 1. 000 0C1) 0.261 5(2) 0.738 5(2) 0.180 5(2) 0.572 1(5) 0.239 8(9)
2 (D) 1. 000 0(1) 0.215 1(1) 0.784 9(1) 0.151 6(1) 0.605 3(3) 0.200 3(10)
3 (6) 1.000 0(1) 0.455 8(8) 0.544 2(8) 0.393 0(8) 0.370 8(8) 0.514 6(3)
4 10) 0.928 8(10) 0.445 7(7) 0. 554 3(7) 0.344 3(7) 0.382 4(7) 0.473 8(4)
5 (2) 1. 000 0C1) 0.312 3(5) 0.687 7(5) 0.258 1(4) 0.599 4(4) 0.301 0(7)
6 (3) 1. 000 0(1) 0. 359 6(6) 0. 640 4(6) 0.326 0(6) 0.614 9(2) 0. 346 5(5)
7 (5) 1. 000 0(1) 0.300 4(4) 0.699 6(4) 0.279 8(5) 0.636 2(1) 0. 305 5(6)
8 (4) 1. 000 0C1) 0.576 3(9) 0.423 7(9) 0.409 4(9) 0.303 9(10) 0.574 0(2)
9 (8) 1. 000 0C1) 0.292 1(3) 0.707 9(3) 0.215 5(3) 0.501 7(6) 0.300 4(8)
10 (@D 1. 000 0(1) 0.652 5(10) 0.347 5(10) 0.634 6(10) 0.325 4(9) 0.661 0(1)
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Multiple criteria decision model based on variable fuzzy data envelopment analysis

SHUANG Qing, YUAN Yong-bo®, ZHANG Ming-yuan

( Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Two key steps in multiple criteria decision analysis ( MCDA ) problem are the
determination of weights with individual criteria and the selection of benchmark for distance function.
In order to obtain criteria weights from the data and achieve consistent ranking, a two-stage method
for MCDA problem with weights information on objectives is presented. The general idea is to find a
set of weights which produces the aggregate performance for all alternatives to be as close to the ideal
point as possible, and then proposes a measure of relative distance, which involves the calculation of
the relative membership grade matrix. An illustrative example is given to clarify the proposed
method, and the results are compared with those obtained from other methods. The analytical results
show that the performance is superior to existing systems and the evaluation is effectiveness in
practice. The model provides a unique ordering of the alternatives. It can achieve the unique solution
in data envelopment analysis, and the sum of distance of samples with ideal point and non-ideal point

is one is satisfied, also the rankings obtained from the two criteria are the same.
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