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1
Tab.1 Criteria and results of classification of major airports in east China

(TTL>4 000 ) (2000 <TTL<4000 ) (600 <TTL=<2000 ) (TTL<600 )
2.1
Kendall’s tau—b N 2 (k"
( ) 001 ), (
0.908, 0.01¢( ) , (
0.625, 0.01¢( ) ),
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2
Tab.2 Correlation analysis of output indicators
Kendall’s tau-b
1.000 0.848%* 0.784%* 0.156 0.625%*
0.000 0.000 0.231 0.000
30 30 30 30 30
1.000 0.908%* 0.184 0.574%*
0.000 0.158 0.000
30 30 30 30
1.000 0.109 0.503%*
0.401 0.000
30 30 30
1.000 0.107
0.419
30 30
1.000
30
3
Tab.3 Input and output indices of airport operation efficiency evaluation
2.2
, 3
4 o3 ;
) SBM ,
SBM s 3 CCR
4 3
Tab.4 The research method selected by three examples
1 2 3
SBM SBM (CCR)
2.3
MaxDEA 8.0 30 ,
S 1 PDMU_ DEA -
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5

3

Tab.5 The operation efficiency values of three examples for the two stages of airport operation efficiency respectively

1 2 3 1 2 3 1 2 3
1.833 1.000 1.000 1.671 1.000 0.876 1.752 1.000 0.938
1.078 1.000 1.000 1.550 1.000 1.000 1.314 1.000 1.000
0.924 0.924 0911 0.634 0.634 0.808 0.779 0.779 0.860
1.131 1.000 1.000 0.527 0.527 0.621 0.829 0.764 0.811
1.113 1.000 1.000 0.698 0.698 0.834 0.906 0.849 0.917
1.050 1.000 1.000 1.189 1.000 1.000 1.120 1.000 1.000
1.026 1.000 1.000 0.577 0.577 0.729 0.801 0.789 0.865
0.702 0.702 0.616 1.106 1.000 0.625 0.904 0.851 0.621
0.700 0.700 0.675 0.458 0.458 0.606 0.579 0.579 0.641
0.819 0.819 0.814 0.753 0.753 0.881 0.786 0.786 0.848
0.723 0.723 0.649 1.201 1.000 1.000 0.962 0.862 0.825
0.778 0.778 0.766 0.525 0.525 0.589 0.652 0.652 0.678
0.835 0.835 0.742 0.639 0.639 0.645 0.737 0.737 0.694
0.636 0.636 0.523 0.422 0.422 0.457 0.529 0.529 0.490
0.865 0.865 0.560 1.114 1.000 1.000 0.989 0.933 0.780
0.723 0.723 0.522 0.536 0.536 0.394 0.629 0.630 0.458
0.507 0.507 0.311 0.486 0.486 0.474 0.497 0.497 0.393

35.064 1.000 0.452 0.202 0.202 0.204 17.633 0.601 0.328
1.039 1.000 0.834 0.405 0.405 0.311 0.722 0.703 0.573
0.356 0.356 0.169 0.295 0.295 0.276 0.326 0.326 0.223
0.408 0.408 0.198 1.014 1.000 0.205 0.711 0.704 0.202
0.490 0.490 0.243 0.425 0.425 0.329 0.458 0.458 0.286
0.567 0.567 0.293 0.339 0.339 0.252 0.453 0.453 0.273
0.704 0.704 0.252 0.495 0.495 0.346 0.599 0.600 0.299
0.622 0.622 0.187 1.045 1.000 0.402 0.833 0.811 0.295
1.778 1.000 1.000 1.044 1.000 0.219 1.411 1.000 0.610
0.479 0.479 0.168 1.165 1.000 0.439 0.822 0.740 0.304
1.080 1.000 0.167 1.139 1.000 0.317 1.109 1.000 0.242
1.096 1.000 0.587 1.107 1.000 0.215 1.101 1.000 0.401
1.103 1.000 0.170 1.091 1.000 0.210 1.097 1.000 0.190
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1 2, DMU,
DMU , 2 , o
SBM , DMU , )
6 o 2 3, ,
, DMU , 5 DMU DMU,
,  CCR , ( )
DEA N ,
6 1
Tab.6 The final efficiency ranking of the sample airports in Example 1
1 11 21
2 12 22
3 13 23
4 14 24
5 15 25
6 16 26
7 17 27
8 18 28
9 19 29
10 20 30
, Kendall’s W Friedman
; 2 3 ;
( 7 )o 7 , 0.008, 0.05,

7 1 2

o

Tab.7 The non—parametric test results of Example 1 and 2 in the whole service stage

Friedman Kendall’s W
30 30
(Chi-Square) 7.000 7.000
(df) 1 1
(Asymp.Sig.) 0.008 0.008
Kendall’s W* 0.233
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Evaluation of Airport Operation Efficiency Considering
Non-Expected Output

Han Dong, Wu Weiwei, Li Xiaoxia, Shi Yuting
(College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: In the process of airport operation research, non—expected output factors are often neglected. Meanwhile,
the effective DMU can not be ranked further in researching the efficiency of airport operation. Therefore, this pa-
per established Super—SBM model and selected 30 major airports in east China in 2017 as samples. This paper al-
so divided the airport operation into two stages of airport service and passenger service. Then, it evaluated the air-
port operation efficiency and gave the ranking of the airports. Simultaneously, the necessity of introducing non—ex-
pected output and the advantage of Super—-SBM model in solving the efficiency of airport operation was proved by
the comparison and verification of calculation examples. It is found that the DEA —efficient airports were further
differentiated. After introducing non—expected output, most of the airport operation efficiency of the sample air-
ports has increased. Five airports have changed from DEA-inefficiency to DEA—efficiency and the operational ef-
ficiency of small airports has been significantly improved. Based on the Super—SBM model, this paper, researching
airport operation efficiency from different stages, can provide guidance and help for airport operation.

Key words two-stage: super—SBM model; non—expected_output; airport operation efficiency



