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Abstract

This study presented the new evaluation index which can evaluate the discrimination of DEA
models. To evaluate the discrimination of DEA models, data were analyzed using importance
index as suggested in previous study and the coefficient of variation as suggested in this study
for the discrimination evaluation. This study selected the CCR-DEA, BCC-DEA, entropy,
bootstrap, super efficiency, and cross efficiency DEA model for the discrimination evaluation and
accomplished empirical analysis. In order to grasp the rank correlation of the models, this study
implemented the rank correlation analysis between the efficiency of CCR model and BCC model
and entropy, bootstrap, super efficiency, and efficiency of the cross efficiency model. The
obtained results of this study are as follows.

First, the discrimination rank of models using the importance index and the coefficient of
variation was shown to be identical. Therefore, the coefficient of variation can be used the
discrimination evaluation index of DEA model. Second, the discrimination of the super efficiency
model was found to be the highest rank among 4 models according to the analysis of this present
study. Third, the highest rank correlation with CCR model was the super efficiency model. In
addition, the super efficiency model was found to be the highest rank correlation with BCC model.
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I 2. CRS 71¥ 2¥H 34 Mz

MU ) CCR ) Entropy DEA ) Bootstrap DEA SEJper Efficiency DEA C_ross Efficiency DEA
M =9 g4 =4 M &9 g4 =9 24 =9
1 1 1 0.81759 1 0.87195 32 441717 1 0.79268 10
2 1 1 0.41391 8 0.88482 26 1.23663 9 0.67178 31
3 1 1 0.49162 3 0.87861 28 1.27352 8 0.87148 3
4 1 1 0.38119 11 0.89263 22 1.15394 12 0.69349 27
5 1 1 0.43777 5 0.87483 31 1.49839 4 0.89047 2
6 1 1 0.33732 19 0.93247 5 1.01078 18 0.75081 17
7 0.82379 46 0.30868 29 0.7612 50 0.82379 46 0.61788 40
8 1 1 0.32046 25 0.88672 25 1.22903 10 0.56119 55
9 0.84278 42 0.3014 33 0.78513 45 0.84278 42 0.65194 36
10 0.98977 24 0.34749 17 0.92868 8 0.98977 24 0.78169 12
11 0.95447 30 0.28742 42 0.90002 18 0.95447 30 0.71151 25
12 1 1 0.33152 20 0.90522 17 1.08519 15 0.85915 5
13 0.72042 60 0.25734 53 0.67823 61 0.72042 60 0.6106 43
14 0.93481 33 0.29803 34 0.89836 20 0.93481 33 0.70934 26
15 1 1 0.42698 7 0.8698 34 1.97586 2 0.82967 6
16 0.98661 25 0.29716 35 0.92773 9 0.98661 25 0.64934 37
17 1 1 0.28213 44 0.94877 1 1.00675 21 0.74707 20
18 1 1 0.38621 9 0.899 19 1.16633 11 0.92977 1
19 0.81557 48 0.25602 54 0.77441 47 0.81557 48 0.65838 34
20 1 1 0.30874 28 0.91052 15 1.09006 14 0.81219 8
21 1 1 0.32848 22 0.91623 12 1.06551 16 0.86605 4
22 0.9316 35 0.29383 37 0.8869 24 0.9316 35 0.76505 14
23 0.84976 41 0.293 39 0.8057 40 0.84976 41 0.71179 24
24 1 1 0.29358 38 0.92996 7 1.04651 17 0.81823 7
25 0.87041 39 0.27432 46 0.83544 38 0.87041 39 0.69016 29
26 0.7253 59 0.24669 57 0.68562 58 0.7253 59 0.63263 38
27 0.97791 26 0.26961 48 0.93954 2 0.97791 26 0.73351 21
28 0.74734 53 0.21027 65 0.70965 52 0.74734 53 0.57511 51
29 0.72958 57 0.27054 47 0.68764 57 0.72958 57 0.52711 63
30 0.67322 63 0.24694 56 0.62672 63 0.67322 63 0.52769 61
31 0.64019 67 0.22576 60 0.60692 66 0.64019 67 0.51144 65
32 0.81803 47 0.32896 21 0.76403 49 0.81803 47 0.54344 57
33 0.82543 45 0.25755 51 0.78963 43 0.82543 45 0.66115 33
34 0.73213 56 0.24364 58 0.70017 54 0.73213 56 0.61257 42
35 0.64446 66 0.20013 68 0.60634 67 0.64446 66 0.51611 64
36 0.50658 70 0.17221 70 0.47675 70 0.50658 70 0.39449 70
37 0.65588 64 0.20918 66 0.62434 64 0.65588 64 0.52739 62
38 0.85019 40 0.25503 55 0.80437 41 0.85019 40 0.5775 50
39 0.71727 61 0.20857 67 0.68491 59 0.71727 61 0.56522 54
40 0.89843 37 0.28485 43 0.86236 36 0.89843 37 0.66746 32
41 0.72558 58 0.23901 59 0.69729 56 0.72558 58 0.58812 46
42 0.80871 50 0.21491 61 0.77454 46 0.80871 50 0.58237 48
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1

DMU _ CCR _ Entropy DEA _ Bootstrap DEA SEJper Efficiency DEA C_ross Efficiency DEA
24 =2 284 =2 2e4 =2 284 =2 2&4 =2
43 0.62313 68 0.19943 69 0.58594 68 0.62313 68 0.48628 67
44 0.99558 23 0.30194 32 0.92503 10 0.99558 23 0.74712 19
45 0.65549 65 0.21439 62 0.6101 65 0.65549 65 0.48904 66
46 0.70703 62 0.26711 49 0.65841 62 0.70703 62 0.60379 45
47 0.73249 55 0.21038 64 0.69986 55 0.73249 55 0.56846 52
48 1 1 0.42834 6 0.88108 27 1.35228 6 0.58295 47
49 0.94746 31 0.3735 12 0.87012 33 0.94746 31 0.60918 44
50 1 1 0.34993 16 0.93732 3 1.01056 19 0.72516 23
51 0.97208 29 0.37202 13 0.91513 13 0.97208 29 0.65507 35
52 1 1 0.29452 36 0.93539 4 1.01049 20 0.76108 15
53 0.82566 44 0.28929 40 0.786 44 0.82566 44 0.62357 39
54 1 1 0.33889 18 0.90598 16 1.09774 13 0.80506 9
55 0.97627 27 0.31737 26 0.91754 11 0.97627 27 0.75406 16
56 0.93372 34 0.35835 15 0.86413 35 0.93372 34 0.5659 53
57 0.88513 38 0.31111 27 0.82927 39 0.88513 38 0.67477 30
58 1 1 0.3234 23 0.89215 23 1.28007 7 0.7781 13
59 0.94429 32 0.30623 30 0.89401 21 0.94429 32 0.78421 11
60 0.78831 51 0.25749 52 0.75028 51 0.78831 51 0.57907 49
61 0.74015 54 0.3222 24 0.68008 60 0.74015 54 0.47336 69
62 0.97556 28 0.30317 31 0.91388 14 0.97556 28 0.53135 60
63 0.83517 43 0.28921 41 0.79367 42 0.83517 43 0.55716 56
64 0.61662 69 0.21411 63 0.5809 69 0.61662 69 0.48544 68
65 0.81405 49 0.26627 50 0.77326 48 0.81405 49 0.53924 58
66 1 1 0.44841 4 0.87532 29 1.426 5 0.73205 22
67 1 1 0.38365 10 0.93011 6 1.00111 22 0.74778 18
68 0.76251 52 0.27438 45 0.70519 53 0.76251 52 0.53264 59
69 1 1 0.50518 2 0.87492 30 1.71633 3 0.69045 28
70 0.90885 36 0.35969 14 0.84351 37 0.90885 36 0.61634 41
;ﬁﬁ?; - 49 - 70 - 70 - 70 - 70
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# 4. VRS 714 28E §8Y EMZn

DMU _ MBCC e ;Entropy DEAA Eiootstrap DEﬁ Suger Efficienc DEA Cro;ss Efficiency QEA
g=N =9 228 =9 284 9 228 9 228 9
1 1 1 0.82192 2 0.89328 27 15.11461 1 0.76054 13
2 1 1 0.56215 6 0.88655 37 1.48935 9 0.66342 30
3 1 1 0.54186 8 0.88951 30 1.51621 8 0.8562 4
4 1 1 0.46294 15 0.90027 22 1.18628 15 0.6937 25
5 1 1 0.576 5 0.88714 35 2.2991 4 0.88097 2
6 1 1 0.42595 21 0.89802 23 1.17573 16 0.75875 14
7 0.87513 44 0.36318 38 0.81732 45 0.87513 44 0.61212 43
8 1 1 0.36122 39 0.89558 25 1.29849 12 0.57648 49
9 0.85357 46 0.34164 42 0.80065 46 0.85357 46 0.64308 36
10 1 1 0.39611 26 0.94167 2 1.00175 31 0.76488 10
11 0.95534 36 0.33287 48 0.90718 19 0.95534 36 0.67689 29
12 1 1 0.38243 31 0.91413 15 1.09188 20 0.83555 6
13 0.72263 63 0.29284 56 0.68143 63 0.72263 63 0.60207 45
14 0.96702 34 0.42061 23 0.91227 17 0.96702 34 0.68179 26
15 1 1 0.46074 16 0.88929 31 2.1414 5 0.8788 3
16 1 1 0.33926 44 0.92378 10 1.04313 26 0.64613 34
17 1 1 0.38907 28 0.93103 7 1.04612 24 0.71668 22
18 1 1 0.43926 18 0.90192 21 1.20079 14 0.93361 1
19 0.82456 50 0.29473 55 0.78411 49 0.82456 50 0.63815 38
20 1 1 0.36603 37 0.91901 13 1.09385 19 0.80471 7
21 1 1 0.38002 32 0.91164 18 1.11509 18 0.85329 5
22 0.96488 35 0.35056 40 0.92219 12 0.96488 35 0.75703 15
23 0.90771 41 0.43838 19 0.85049 42 0.90771 41 0.70852 23
24 1 1 0.36853 36 0.93296 5 1.06274 22 0.79382 8
25 0.87167 45 0.31345 53 0.83428 43 0.87167 45 0.68005 27
26 0.72822 60 0.28181 57 0.69187 62 0.72822 60 0.6231 40
27 0.98477 33 0.32321 51 0.94832 1 0.98477 33 0.72308 21
28 0.75216 57 0.26984 62 0.71506 58 0.75216 57 0.55058 54
29 0.81778 52 0.38256 30 0.7647 53 0.81778 52 0.51767 63
30 0.71053 64 0.28034 59 0.66801 64 0.71053 64 0.5437 57
31 0.67572 65 0.25722 63 0.64191 65 0.67572 65 0.51366 64
32 1 1 0.50148 10 0.90488 20 117148 17 0.54202 58
33 0.87636 43 0.33606 46 0.83107 44 0.87636 43 0.65015 32
34 0.74983 58 0.28054 58 0.71828 57 0.74983 58 0.60694 44
35 0.65813 67 0.23065 68 0.62588 66 0.65813 67 0.5082 65
36 0.55415 70 0.21328 70 0.52718 70 0.55415 70 0.38677 70
37 0.66084 66 0.25259 64 0.62253 67 0.66084 66 0.52022 61
38 0.9373 38 0.39255 27 0.88296 38 0.9373 38 0.55664 51
39 0.72665 61 0.24216 67 0.69684 60 0.72665 61 0.55095 53
40 0.90004 42 0.32215 52 0.86171 40 0.90004 42 0.64041 37
41 0.72594 62 0.27198 61 0.69569 61 0.72594 62 0.58134 48
42 0.8108 53 0.27513 60 0.77754 52 0.8108 53 0.55562 52
43 0.6344 68 0.22672 69 0.60122 68 0.6344 68 0.4903 66
44 1 1 0.48728 11 0.88713 36 1.65928 7 0.74886 18
45 0.83305 48 0.34109 43 0.78843 48 0.83305 48 0.4822 68
46 0.79164 55 0.45876 17 0.74662 55 0.79164 55 0.59915 46
47 0.73726 59 0.25103 65 0.70585 59 0.73726 59 0.54866 55
48 1 1 0.47662 13 0.89269 28 1.3609 10 0.62232 41
49 1 1 0.42794 20 0.92727 9 1.02026 27 0.6441 35
50 1 1 0.53633 9 0.93 8 1.01733 29 0.7053 24
51 0.99339 32 0.42478 22 0.93238 6 0.99339 32 0.65692 31
52 1 1 0.33752 45 0.93338 4 1.01784 28 0.72911 20
53 0.82626 49 0.33455 47 0.78149 50 0.82626 49 0.6318 39
54 1 1 0.48491 12 0.89442 26 1.27789 13 0.77561 9
55 1 1 0.37637 34 0.93388 3 1.01716 30 0.74984 17
56 0.93376 39 0.38533 29 0.87446 39 0.93376 39 0.59405 47
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DMU __ 1BCC e Entropy DEA Bootstrap DEA Super Efficienc DEA Cross Eff|0|ency DEA
224 =9 224 =9 224 224 =9 224 =9

57 0.91323 40 0.3732 35 0.85739 41 0.91323 40 0.64942 33
58 1 1 0.41558 24 0.89123 29 1.32006 11 0.76406 11
59 1 1 0.87218 1 0.88863 33 2.70084 3 0.76276 12
60 0.78844 56 0.29742 54 0.74966 54 0.78844 56 0.56343 50
61 0.79644 54 0.37967 33 0.74463 56 0.79644 54 0.45073 69
62 1 1 0.47239 14 0.92358 11 1.04565 25 0.52339 60
63 0.83551 47 0.32812 49 0.79349 47 0.83551 47 0.52561 59
64 0.62123 69 0.24488 66 0.58871 69 0.62124 69 0.48371 67
65 0.81984 51 0.32444 50 0.78071 51 0.81984 51 0.51835 62
66 1 1 0.69645 3 0.88923 32 5.98842 2 0.74816 19
67 1 1 0.62211 4 0.91229 16 1.07851 21 0.7557 16
68 1 1 0.34924 41 0.91773 14 1.05969 23 0.54729 56
69 1 1 0.54405 7 0.88736 34 1.80518 6 0.67866 28
70 0.95415 37 0.40766 25 0.89789 24 0.95415 37 0.61861 42
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