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1
Table 1 Indicator system and data of inputs & outputs
GDP
DMU
() ( ) ) « ) C )
610 3012 56 3294 140 274
720 11 306 174 6123 82 813
3591 52 178 226 12 512 305 773
2378 30 523 707 6 024 134 298
755 38 699 247 7736 102 424
1798 27771 132 11 605 238 769
596 14 702 95 5582 119 509
2011 7 350 117 5241 162 589
1692 5336 237 7 098 219 244
6 685 73 572 600 23 908 598 211
8178 101 840 654 15 338 420 961
1793 21 476 212 8 026 254 329
5541 102 883 435 8 542 256 263
1450 16 575 110 5828 201 190
4188 263 797 644 22 798 479 100
3420 30 452 329 15018 403 668
2018 35 376 273 91735 290 200
3275 48 312 286 9139 304 214
10 176 57 889 883 25 810 838 551
2 807 43 969 223 5279 245 578
245 25 043 14 521 37 103
1918 17 510 118 4981 132 430
4 257 53 646 307 10 551 283 657
2 640 21 041 197 2217 91 455
2176 101 066 381 3 451 154 010
16 922 18 55 4 683
1728 112 221 186 6 847 128 749
627 29 510 154 2 070 62 813
259 3263 28 896 21 994
341 14 298 84 879 38 948
689 37 905 127 2 850 93 810

(

2012)
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Table 2 Environmental efficiency values andadjustable volumes of non-effective DMUs
MU Bootstrap GDP

C ) () ¢ )

.355 1.491 -1924.71 -24 36 968.26 1.355
.271 1.398 0.00 50 -67 215.00 1.271
.734 0.807 21 024.91 59 40 505.27 0.734
. 405 0.446 19 386.42 536 52 759.70 0.405
. 061 1.167 2 969.13 28 -18 722.50 1.061
.355 1.491 0.00 -108 -59 502.90 1.355
. 892 0.981 929.13 22 2 809.26 0.892
.962 1.058 0.00 13 0.00 0.962
.400 1.540 -6 401.89 80 10 865.53 1.400
.174 1.291 0.00 -175 - 138 461.00 1.174
.551 0. 606 60 167.79 380 73 129.42 0.551
.672 0.739 2 020.56 115 88 096. 26 0.672
375 0.413 82 227.81 333 79 572.39 0.375
117 0.789 2230.15 35 79 504.53 0.717
. 059 1.165 192 618. 60 68 -85 081.60 1.059
.043 1.147 -3938.29 0 12 553.01 1.043
.590 0. 649 11 946.95 159 89 330. 64 0.590
.484 0.532 26 268.72 178 115 423.90 0.484
.000 1.100 0.00 0 0.00 0.000
.353 0.388 30 900. 64 153 135 019.20 0.353
.205 1.326 23 037.50 -9 22 975.49 1.205
. 687 0.756 5134.52 51 27 910. 84 0.687
. 545 0.600 28 319.66 185 66 249.61 0.545
.316 0.348 16 419.23 123 58 934.65 0.316
.219 0.241 94 332.52 276 105 601. 00 0.219
3.264 3.590 -2 341.00 -10 -17 311.00 3.264
.584 0.642 96 635.37 72 0.00 0.584
.363 0.399 25 139.79 84 32 185.38 0.363
.936 1.030 385.58 2 266.30 0.936
.341 0.375 11 965.91 45 23 655.39 0.341
.403 0.443 30 484.32 81 32 480.22 0.403
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Environmental efficiency evaluation MOISBMSE model considering integer
constrains
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Abstract: Traditional environmental efficiency evaluations based on DEA methods generally neglect that the
inputs desirable outputs and undesirable outputs are possibly discrete variables. Therefore they cannot pre—
cisely address the integer practical variables which consequently affect the validity of the evaluations. This
paper extends the super efficiency SBM model based on mixed-objective integer DEA and builds a new super—
efficiency SBM model which considers both integer constraints and undesirable output variables. Searching al—
gorithm is applied to solve the new model and Bootstrap method is further used to amend the results in an ap—
plication. By measuring the distance between each optimal integer point and the evaluated decision making u—
nit the shortest one 1i.e. Pareto improvement direction can be found. This model provides a more applica—
ble tool for environmental efficiency evaluation.

Key words: environmental efficiency; integer constraints; undesirable outputs; searching algorithm



