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Fig. 1 parallel production system with two independent subsystems
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Fig. 2 parallel priduction system with two dependent subsystems
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Table 2 Data set

RS | Xa X Xp A Yy Yy

1 77.9 [33.03 |163.2 |67.85 | 5.74 |43.44

2 85.07 | 32.38 | 482.2 | 67.32 | 6.42 | 59.07
3 21.16 | 22.54 | 224.6 | 17.39 | 3.27 | 16.22
4 38.86 | 24.24 | 117 |18.82 | 4.6 |22.28
5 30 24.89 | 126.5 | 24.93 | 3.92 | 16.96
6 34.68 | 26.63 | 127.2 | 28.22 | 3.14 |22.32
7 32.82 | 28.88 | 137.7 | 27.98 | 2.82 |26.55
8 25.66 | 31.1 | 115.7 | 21.48 | 2.56 |20.14
9 29.47 | 36.1 128 | 25.23 | 2.49 |22.25

10 33.94 | 24.62 | 131.2 | 26.41 | 4.21 | 24.4

11 36.76 | 19.83 | 123.4 | 29.92 | 6.14 |28.21

12 17. 61 32 97.73 | 12.9 | 2.66 | 11.56

13 29.08 27 130.6 | 25.6 | 1.68 |21.21

14 62.32 | 35.43 | 349.1 [ 46.03 | 9.05 |43.55

15 18.54 | 31.68 | 99.33 | 15.37 | 1.96 | 11.64

16 36.57 | 35.08 | 121.6 | 29.15 | 3.57 |27.47

17 8.522 9 88.37 | 6.75 | 0.85 | 6.168

18 2.54 4,2 129.19 |12.002 | 0.27 | 1.595
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Table 3 Efficiency scores of all subsystems and overall systems
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4 0.708 7 1 0.817 6 0.808 4 13 1 0.7851 0.901 6 0.788 6
5 0.994 2 0.646 5 0.782 3 0.782 3 14 0.903 2 0.799 2 0.906 5 0.869 4
6 0.948 7 0.801 4 0.8222 0.786 7 15 0.975 4 0.639 7 0.799 5 0.649 4
7 0.988 1 0.917 1 1 0.914 2 16 0.9352 0.993 8 0.9856 0.974 7
8 0.980 3 0.861 6 0.980 1 0.858 1 17 0.9311 0.771 9 0.908 4 0.733 8
9 0.990 9 0.838 2 0.9359 0.838 9 18 0.9314 0.6729 0.800 1 0.649 9
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Fig. 4 Comparative analysis of the efficiency scores
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DEA efficiency evaluation of production systems with dependent

parallel structure

XIA Qiong', YANG Feng', LIANG Liang', WU Hua-ging’
1. School of Management, University of Science & Technology of China, Hefei 230026, China;
2. School of Liberal Arts and Economics, Hefei University of Technology, Hefei 230009, China

Abstract: DEA efficiency evaluation of complex production systems is an important tool to help to improve the
operational efficiency. The current paper focuses on the efficiency evaluation problem for non-independent par—
allel production systems. Firstly, the two-stage non-independent parallel production system is equivalent to be
treated as an integrated system which consists of firstdevel serial subsystems and second-evel parallel subsys—
tems. Secondly, the efficiency score of the integrated system is defined as the product of the efficiency scores
of the firstdevel serial subsystems, and the efficiency score of the first-devel serial subsystem is defined as the
weighted sum of the efficiency scores of the second-evel parallel subsystems. The corresponding DEA efficien—
cy evaluating model is also proposed. Finally, the related theorems and a numerical example illustrate that the
proposed model can rate the technique efficiencies more reasonably and can find out the potential for system
improvement more greatly.

Key words: data envelopment analysis( DEA) ; parallel; non-independent; effiviency evaluation



