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SBM 31
LINGO9. 0 SBM
2009 31 2
( 2010).
(1) Lingo9. 0 SBM 0.9
1
1 31 2009 LINGO
NN v (1)
N 11
DEA 20 DEA
3.
1
Table 1 The results of environmental efficiency evaluation
a B €o a B €
1 1 1 1.073 8 0.446 2 0.5332
1 1 1 1 0.667 4 0.7227
1 0.679 5 0.730 9 1 1 1
1 0.294 7 0.543 4 1 0.3532 0.562 4
1 1 1 1 1 1
1 0.472 6 0.6117 1.0852 0.3811 0.497 2
1 0.456 6 0.604 2 1 0. 489 0.619 6
1 0.417 8 0.587 3 1 0.794 7 0.8158
1 1 1 1 0.480 5 0.615 4
1 1 1 1 1 1
1 0.709 8 0.7519 1 0.553 5 0.653 2
1 0.420 1 0.588 2 1 0.444 4 0.598 7
1 0.69 0.738 1 1 1 1
1 0.726 5 0.763 9 1 1 1
1 0.965 6 0. 966 2 1 1 1
1 0.601 3 0.680 8

(1) LING09.0
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2
Table 2 Results’ comparison of environmental efficiency evaluation of the two models
SBM SBM
1 0.999 9 0.5332 0.468 2
1 1 0.722 7 0.544
0.730 9 0.504 9 1 1
0.543 4 0.450 7 0.562 4 0.463 3
1 1 1 1
0.6117 0.444 9 0.497 2 0.442
0.604 2 0.445 3 0.619 6 0.444 2
0.587 3 0.524 4 0.815 8 0.688
1 1 0.615 4 0.538
1 0.750 4 1 1
0.7519 0.654 4 0.653 2 0.558 9
0.588 2 0.4515 0.598 7 0.495 5
0.738 1 0.560 7 1 0.713 1
0.763 9 0.544 4 1 1
0.966 2 0.561 1 1 1
0.680 8 0.510 0
SBM LING09.0
3
Table 3 Adjustable volumes of non-effective decision making units
DMU
( ) ( ) ( (v (v
0 4423.95 0 34 807.30 35 273.59 16 755.98
0 1 115.57 0 16 710. 61 28 014.67 11 889.60
0 6 969.20 0 16 916.43 39 638. 64 15 268.84
0 6 969.20 0 7491.12 20 412.00 8 327.54
0 1851.68 0 5808.65 20 493. 61 4236.95
0 3036.25 0 5473.27 94 956.22 1134.58
0 5500.74 0 8 856.56 47 426.03 7015.46
0 1 964.95 0 3254.10 115 208.9 4.662.72
0 1 966. 09 0 2 266.23 47 336.37 7 382.99
0 6 239.39 0 13 728.66 6283.94 9 137.28
0 6 197.66 0 8 845.39 59 156. 17 7 567.63
0 2713.17 956.53 6935.03 70 985.76 4093.28
0 3 108.20 0 3649.47 69 845.31 3 355.70
0 2 468.31 0 8 527.54 143 106.5 4618.65
0 2557.27 556.36 7861.16 40 651.73 1579.34
0 6 246. 12 0 6 852.52 81 090. 44 6 958.01
0 0.00 0 1 598.42 2 766.96 4583.85
0 1 002.28 0 492683 16 818.92 7534.71
0 1917.75 0 4925.74 27 610.77 4053.71
0 317.44 0 3 508.03 9 091.62 2 198. 14

LINGO9.0
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Undesirable outputs shadow prices and improvement on inefficient decision
making units

SONG Ma-in' WU Jie* YANG Li* CAO Xiufen' LIANG Liang’

1. School of Statistics and Applied Mathematics Anhui University of Finance and Economics Bengbu
233030 China;

2. School of Management University of Science and Technology of China Hefei 230026 China

Abstract: To construct an improved non-parametric DEA efficiency model which considers undesirable out-
put shadow price and ineffective decision-making units this article establishes a non-parametric DEA efficien—
cy model which takes undesirable output into account demonstrates the effective necessary and sufficient con—
dition of DEA from the perspective of shadow price and calculates improvable amount of invalid DMUs.
Then based on an example this article makes an empirical analysis. The correlation coefficient between the
results derived from the new model and those derived from the classical SBM model is more than 0.9. At the
same time the new model is superior to the SBM model: this new non-parametric method can measure the lev—
el of environmental efficiency; also it does not to need to establish the normative function form beforehand
nor does it need to consider the measurement unit of index data.

Key words: undesirable output; shadow price; decision-making unit; adjustable volumes



