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 N(72.2,3.2) N(46.4,1.3) 

N(9.4,1.3) N(42.8,3.7) 

N(10.4,4.3) N(24.8,1.7) 

N(36.2,1.7) N(17.2,4.7) 

N(22.6,5.8) N(32.4,4.3) 

N(31.6,4.3) N(71,3.5) 

N(7,5.5) N(32.6,3.3) 

N(19.4,22.2) N(50.2,16.2) 

N(7,2.5) N(22.2,3.2) 

N(12.6,5.3) N(18.4,4.3) 

N(37.4,4.3) N(35.8,4.7) 

N(8.4,1.3) N(43.4,2.3) 

N(32.6,5.8) N(25.4,4.3) 

N(32.4,6.8) N(52.6,5.8) 
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N(55.2,24.7) N(69.2,20.2) 

N(18,6) N(25.8,6.7) 

N(13.4,7.3) N(28.4,7.4) 

N(11.8,2.2) N(36.4,1.8) 

N(19,3.5) N(19.6,2.3) 

N(21.8,2. 2) N(17.6,8.3) 

N(31.6,3.3) N(39,2.5) 

N(18.2,9.7) N(32.8,5.2) 

N(12.2,3.2) N(47.2,2.2) 

N(18.4,4.3) N(44.4,4.2) 

N(9.8,1.7) N(31,11) 

N(12.6,3.8) N(22.6,5.8) 

N(20.4,3.3) N(27.2,3.7) 

N(17.8,3.7) N(22.4,4.3) 

N(13.2,5.7) N(37.8,3.7) 

N(74.2,16.2) N(19,17.5) 

N(22.4,4.3) N(32.4,5.3) 

N( )        N( )     
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 N(82.4,5.8) N(1.86,0.059) N(1100.54,3229.699) 

N(11.6,1.8) N(2.058,0.0305) N(1111.6,3294.9458) 

N(11.6,1.8) N(2.118,0.0132) N(1134.05,3429.573) 

N(42.8,8.7) N(2.098,0.0132) N(1122.77,3361.7017) 

N(32.8,8.7) N(2.142,.0128) N(1120.3,3346.993) 
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6 N(40.72,3.8) N(2.088,0.0146) N(1116.69,3325.3806) 
7 N(22,3.5) N(2.054,0.0123) N(1097.01,2923.744) 

8 N(94.4,26.3) N(2.032,0.012) N(1105.59,3259.46) 

9 N(16.6,1.8) N(2.028,0.0117) N(1101.89,3237.826) 

10 N(32,3.5) N(1.996,0.0125) N(1134.05,3429.573) 

11 N(42.4,5.8) N(1.974,0.0132) N(1145.45,3498.917) 

12 N(11.2,0.7) N(1.954,0113) N(1132.85,3422.625) 

13 N(42.4,5.8) N(1.934,0.0103) N(1116.7,3325.458) 

14 N(42.4,5.8) N(1.914,0.0102) N(1112.83,3302.534) 

15 N(84,21) N(1.894,0.0104) N(1099.33,3223.084) 

16 N(32,3.5) N(1.876,0.0097) N(1100.18,3227.846) 

17 N(32.2,4.7) N(1.858,0.0099) N(1111.59,3336.026) 

18 N(15.4,0.3) N(1.854,0.0095) N(1112.83,3302.446) 
19 N(21.6,1.8) N(1.18,0.1558) N(1114.07,3309.938) 

20 N(36.2,2.7) N(1.668,0.1409) N(1115.31,3317.273) 

21 N(32,3.5) N(1.822,0.0098) N(1112.97,3303.424) 

22 N(32.4,5.8) N(1.96,0.0154) N(1121.31,3352.749) 

23 N(21.6,1.8) N(1.948,0.0125) N(1105.33,3258.181) 

24 N(22,3.5) N(1.906,0.0112) N(1124.39,3371.381) 

25 N(11.4,0.3) N(1.882,0.0107) N(1152.51,3544.008) 

26 N(16.2,0.7) N(1.864,0.0103) N(1247.23,4148.546) 

27 N(32,3.5) N(1.844,0.0103) N(1314.39,4606.879) 
28 N(21.6,1.8) N(1.87,0.0103) N(1252.06,4180.458) 

29 N(22,3.5) N(1.848,0.0108) N(1221.56,3979.198) 

30 N(94.4,26.3) N(2.066,0.0259) N(1694.8,7660.116) 

31 N(32,3.5) N(2.118,0.0117) N(1306.15,4549.586) 
32      N(45.2,0.7)        N(1.968,0.1258) N(1190.47,3779.2)      
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Stochastic cross- efficiency in evaluating decision units with 
undesirable factors 
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Abstract 

In this paper, using the input-oriented multiple CCR model with undesirable outputs, 
taking into account the specific error and using statistical techniques and normal 
distribution, a new random model is proposed under the title of mean rating criterion to 
evaluate the efficiency of random data. Also, the stochastic cross- efficiency for ranking 
DMUs in the coverage analysis of stochastic data is defined based on stochastic limit 
programming and mean value, and since the optimal weights are not unique, an arbitrary 
method is suggested for better ranking and prioritizing them.Finally, the proposed models 
have been implemented for a number of thermal power plant units that produce energy 
and have desirable inputs and desirable and undesirable stochastic outputs, and the 
stochastic efficiency of DMUs has been observed using the proposed models with greater 
power. Separation and ranking has been done.

 
Keywords: Data envelopment analysis (DEA); input-oriented CCR model ;Stochastic 
Cross-efficiency evaluation; Undesirable outputs; ranking criterion
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