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Research on efficiency evaluation of urban disaster prevention
and its improvement way based on DEA

ZHANG Mingyuan,SHUANG Qing, YUAN Yongho

( Department of Construction Management, Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024 ,China)

Abstract; Whether the urban disaster-prevention capability matches the urban functions well is one of the standards
in evaluating the efficiency of urban disaster prevention. This study investigated urban functions in respect of
society, economics and environment and chose proper indices that can reflect the capability of disaster-prevention as
well as can be easily obtained to evaluate the efficiency of the urban disaster-prevention capability. The DEA
method which has the capacity to evaluate the relative efficiency of decision-making units with multi-input and
multi-output was adopted as the analysis method, and the C2R classic model were chosen as the example. Through
the example study and analysis of results, adjust the weights of input and output vectors, and transfer the
non-efficient units into efficient units, the efficiency of urban disaster-prevention could be improved.
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Table 1  Efficiency index of urban disaster prevention
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Table 2 Sample data of DEA

e i A

| 2 3 4 5 6 7 8 9 10

1 0.02 0.76 0.54 5.28 0.18 0.62 0.43 30 146.30 864.48 0.61
2 0.09 0.41 0.38 18.16 0.43 1.06 0.10 44 600.41 1 022.89 0.72
3 0.04 0.46 0.56 15. 64 0.75 0.97 0.09 41970.49 4 629.17 0.58
4 0.13 0.87 0.38 18.48 0.38 0.52 0.05 24443.69 1714.18 0.50
5 0.03 0.58 0.46 52.41 0.18 0.13 0.30 24 874.87 534.08 0.78
26 0.08 0.63 0.32 5.67 0.49 0.49 0.13 26 901.27 1194.3 0.57
27 0.15 0.70 0.38 8.56 0.37 0.47 0.32 15632.16 2 844 0.72
28 0.01 0.81 0.53 33.76 0.24 0.78 0.10 14 302.73 438.73 0.80
29 0.06 1.00 0.47 34.53 0.34 0.26 0.44 23 829.72 239.4 0.77
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Table 3 Results of DEA of disaster — prevention efficiency

DMU ( BEAS) 3 4 e 29 8 23 12 1

E . fH 1.000 0 1.0000 e 1.000 0 0.987 6 0.977 3 0.943 4 0.9212
DMU (BEAS) 7 16 26 25 2 20 19 21

E . f8 0.8759 0.869 8 0.867 5 0.838 8 0.752'5 0.745 8 0.707 2 0.548 9
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Table 4  Adjustment strategy for changing non-efficient unit to efficient unit

‘ S A TR A (0 + ) i A RIS B —)
ek
1 2 3 4 5 6 7 8 9 10
1 +0.011 2 - - +24.5818 +0.2221 +0.495 4 -0.180 6 -0.086 0 -0.254 1 0.000 0
2 - +0.084 7 - - - +0.3152 - - - -
7 - +0.018 3 - - +0.210 3 - -0.195 4 - - -
8 +0.018 1 - - +7.864 7 +0.275 8 - -0.0380 -0.056 8 - -
12 - - - +8.629 1 +0.357 8 +1.167 9 -0.133 6 - - -
16 - - - - +0.173 2 +1.0537 - - -0.001 4 -
19 +0.036 2 - - +4.898 6 +0.153 5 +2.2107 -0.1509 - - -
20 +0.015 4 - +0.140 6 +2.3192 +0.309 2 +2.242 2 -0.288 0 - - -0.0153
21 - +0.108 2 - +6.3555 +0.453 8 +1.694 4 -0.342 4 - - -0.016 3
23 - - - +5.486 2 +0.333 4 - - - - -
25 +0.050 9 +0.139 8 - - - - - -0.091 6 -0.163 8 -
26 +0.002 1 - +0.094 6 +9.657 2 - +0.327 7 -0.099 4 - -0.1411 -
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