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1
1.1 DEA
DEA N
-DEA , , CCR ,BCC ,FG ,ST U,
DEA , )
, BCC o BCC
Malmquist (MPI) o
1.1.1 BCC
n ,DMU; J , m s ,DMU;
X Yi °
BCC
max 0
st Y XA+S =X,
el
Y YA+S =0Y,
jel
Y A=1,04,=0,/eJ
jel
$=0,5"=0
:0 387 55 o
0 1 S S 0o , BCC o , BCC
1.1.2 MPI

MPI

1
D01+1 (Xt+l , Yt+l) o DOt (Xu-l , Yt+l) 2
DFTXLYY DXL YY
) DOIH (Xl+l , YL+1> t+1 ) DOI(XI+] , Yl+l )
D0t+l(Xt’Yt) ’ DQt(xt’Yt)
MPI

M()(X', Yr’XH-] , Yt+1 ):

t o

L
2

D0t+1 (XH—] , Y{+I ) o Dot(Xt , Yt) y DOI(XH-I , Yt+1)
DOI(XI , Yl) DOHI (XL , YL) D01+1 (X1+1 , YHI)

M()(XI , Yt ’XH] , Yl+l ):

1

D0t+l (XH—I , Yt+l) ) Dot(Xt , Yt) DOI(XH-I , Yt+l) 2
: DOI(XI , Y') (TEC> ’ Dom (Xt , Y') X DOHI (Xm , YHI)
(TE),
TEC (PTEC) (SEC)2 , Malmquist

MPI=PTECxSECXTE
1 °
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1

Tab.1 The meaning of each variable value scope

>1 <1
MPI
TEC
TE
PTEC
SEC
1.2
2,
2
Tab.2 Factors influencing the efficiency of airport operation
2
2.1
2015 1 000 , 26
N 85.66% 91.06%, 26
8 ; o
N 2 , , 2015 R 2010
2015 o
2.2 BCC

, DEAP2.1 o 3 BCC

o
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Tab.3 Results of BCC model
1.000 1.000 1.000 1.000 1.000 1.000
1.000 1.000 1.000 0.902 0912 0.989
1.000 1.000 1.000 1.000 1.000 1.000
0.897 0.910 0.985 1.000 1.000 1.000
1.000 1.000 1.000 0.908 1.000 0.908
1.000 1.000 1.000 0.793 0.862 0.920
0.952 0.952 1.000 0.718 0.755 0.951
1.000 1.000 1.000 0.841 1.000 0.841
0.897 0.900 0.997 1.000 1.000 1.000
0.711 0.733 0.970 0.778 0.815 0.955
1.000 1.000 1.000 0.590 0.623 0.946
0.585 0.585 0.999 0.824 1.000 0.824
0.950 0.953 0.997 1.000 1.000 1.000
. 4 °
4

Tab.4 The number of airports in efficiency

0 0 12 12
12 2 0 14
3 0 12 15
7 2 2 11
0 0 14 14
10 2 0 12
22.1
, o 3 4 ,
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222

13

223

, 0.923, 0.972,

2.3

) ) BCC

5 DEA , °
) 9.86% .68.51% .
12.62% N N

’ ’ ’

o 93.69% .190.59% . 70.97% N N

9 °
24 Malmquist
2010 2015
’ 6 7 o

, DEAP2.1 2010 2015
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Tab.5 Non-DEA effective airport optimization adjustment ratio %
9.86 68.51 12.62 11 7.02 7.52
11.69 184.87 4.99 12.23 5.62 9.95
13.01 199.87 11.16 15.02 9.55 11.61
50.10 130.18 36.45 11.47 11.23 9.65
93.69 190.59 70.97 10.07 8.72 7.91
9.38 80.72 4.93 9.02 7.27 6.53
9.65 49.57 9.65 19.25 12.8 15.55
0.00 0.00 0.00 - - -
16.04 132.28 32.51 11.68 9.87 9.95
37.63 32.52 32.52 16.62 4.88 9.23
0.00 0.00 0.00 - - -
25.50 215.77 22.73 15.25 9.37 12.82
60.49 60.49 68.45 9.32 4.03 6.88
0.00 0.00 0.00 - - -
6 2010 2015 Malmgquist
Tab.6 Malmquist productivity index of airport from 2010 to 2015
TEC TC PTEC SEC MPI TEC TC PTEC SEC MPI
1.019 1.096 1.019 1.000 1.117 1.000 0.920 1.000 1.000 0.920
1.000 1.156 1.000 1.000 1.156 1.041 1.000 1.043 0.999 1.042
1.003 1.155 1.003 1.000 1.158 1.000 1.042 1.000 1.000 1.042
1.016 1.063 1.019 0.997 1.080 1.016 1.048 1.015 1.002 1.065
1.012 1.095 1.012 1.000 1.108 0.999 1.030 1.019 0.981 1.029
1.000 1.011 1.000 1.000 1.011 0.955 1.065 0.971 0.984 1.017
0.992 0.944 0.992 1.000 0.937 0.936 0.930 0.945 0.990 0.871
1.011 1.106 1.011 1.000 1.119 0.978 1.119 1.013 0.966 1.095
0.998 1.031 0.999 0.999 1.029 1.000 1.115 1.000 1.000 1.115
0.981 0.999 0.987 0.994 0.980 0.971 1.064 0.980 0.991 1.033
1.029 1.011 1.029 1.000 1.040 0.929 1.076 0.940 0.989 1.000
0.940 1.046 0.939 1.002 0.983 0.983 1.064 1.022 0.962 1.046
1.032 1.011 1.033 0.999 0.999 1.000 1.120 1.000 1.000 1.120
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7 2010 2014 Malmquist
Tab.7 Results of Malmquist productivity index of sample airport from 2010 to 2014
TEC rc PTEC SEC MPI
2011 0.980 1.063 1.008 0.972 1.042
2012 0.958 1.057 0.955 1.033 1.012
2013 1.027 1.407 1.059 0.970 1.445
2014 0.932 0.858 0.953 0.978 0.800
2015 1.077 0.936 1.025 1.051 1.008
0.994 1.049 0.999 0.994 1.042
0 6 ,2010 2015
,Malmquist 1 19 )
7 Malmquist 1, o
, MPlI 1.117, 2010 2015 ,TC TEC 1,
1.9% 9.6%, N )
o 7,2010 2015 Malmquist
, 1.042, ,
3
DEA BCC Malmquist 2015
1 000 ° ) )
0.898; , 0.585, )
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Evaluation of Airport Operation Efficiency Based on DEA Method

Wang Jundan,Zeng Xiaozhou, Feng Lin

(College of Civil Aviation, Nanjing university of aeronautics and astronautics, Nanjing 211106, China)

Abstract ;. This paper adopted BCC model and Malmquist productivity index from data envelopment analysis
(DEA) method to evaluate horizontally and vertically the airport operation efficiency. It mainly evaluated airports
with more than 10 million passenger throughput in 2015 in China by analyzing the efficient relationship between
the volume of business and airport infrastructures. The study found that operating efficiencies of airports with
more than 10 million passenger throughput in 2015 in China are basically good with the mean value of compre-
hensive technical efficiency reaching 0.898. The operating efficiency of airport infrastructures of some airports is
not high with the relative efficiency being only 0.585, which has been caused by unreasonable resource invest-
ments of airport infrastructures. Through the empirical analysis of airport operating efficiency, it finds out the op-
eration efficiency of the airports and points out the improvement direction of the airport efficiency, which at the
same lime can be served as scientific guidance for the airport reconstruction.

Key words: data envelopment analysis; efficiency; airport operation; relative effectiveness



