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Abstract

Combining the super efficiency DEA model and Malmquist index, this paper analyzes the opera-
tional efficiency of various airports within the Yangtze River Delta airport cluster from the pers-
pectives of static efficiency and dynamic efficiency from 2015 to 2022. The Tobit model is used to
study the factors affecting airport operational efficiency. The empirical results show that: 1) Be-
tween 2015 and 2018, only 5 airports achieved DEA effectiveness each year, while from 2019 to
2022, 8 to 9 airports achieved DEA effectiveness each year, indicating a significant improvement
in the overall operational efficiency of the Yangtze River Delta airport cluster. 2) Based on the
Malmquist index model, from the analysis of the dynamic development of each airport and each
period of time, the improvement of technical level plays a major role in the total factor growth rate,
indicating that technical progress is still the main method to improve airport efficiency, while the
impact of the COVID-19 has led to a phased reduction in the operational efficiency of the Yangtze
River Delta airport group. 3) The number of airline operations will have a significant positive im-
pact on the Malmquist index, while the number of navigation points will have a significant nega-
tive impact on the Malmquist index. However, the per capita GDP of the city where the airport is
located and the passenger volume of the city where the airport is located will not have an impact
on the Malmquist index.
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1. 5|8

2018 SERAUR S BTl VTIOR8 WHTA . LBEEILFAZRE O TIRFARER K =Mt X R R Kk
e85 ITIE K =R BHUIARE S » 2019 SE3Erp g[8 55 Be Bl (B PRI XA P L RIZN 22 )
S, X XU VG SR AR R B AR AL e A AT T AR GE IR, 3 HERE XL A
AR T . Bt BB R A PR A R, ARSI R AR BT R T T LR, HOATIRE R E AR
WUBBEN RSN RE . KMV, SRR SR LI RE . ST RN R R e 1R KR
JEE IR M3 T AN X 22 5 A Jie s RIS T WL (384T BILIR AT 8 o) /L S oA B L7 RTAR S 3 5 BUR R
{1 1]

AR, FEAD BAHIBRBATRERBAT TIRAITL, BRI IZAT RO TR D . #
W15 N AR DEA #87. Logit BAUANRIE DI 4L & 70 SRR, UBR=AMPLIZRE B, X250
AT TRREIX b L. WATIE 213 AT DEA A AL IR TS, FIWBAERMR, X
RNV T RGRE =ATT AT LT RAEBINEAIIA ML H K, RIA=FrBt DEA J5i%
XHUIHBCERBAT VY, FFIZH Malmquist 38500 BT S8 WLz 267 RAZE DL whAR[4] (8 FH 35 AR 87
HIH AR SBM BRI HEARHUIARE N 30 > EZN A IS E AR AT 508 w2 5108 A 2l 2% 17
W IRENS T FE DY ISR RS, IR CCR BEABYBEATXI LE 04T SRR 6] HIFFATIM % DEA
A 5 Y N AR R AR £, X 5 T BN U I R AT BT SIS o AR U714 ] IFAT 4% DEA #A,
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XTI S AN B [ A 25 DO HLIAREREAT RORV-AN IR AR RE . AN F XA BEAIAN A e
BN AT RS BT o 96 (81458 FBd A 4% 7 Aridhoxd B (1 = KW U R HEAT NS, I A BT
BRI TN BN H EE 254 .

SR, IXLERIT LR 2 AT ST T TT %, XUIA RS S KB AT BRI U RIAR STk D>, BT 57
BAXTEON .~ ghAh, TR E e NIRRT R, TR AR R 1 8D
PRLE,  AROK 2T 2 W FORR RN SIS ST ROR IR R, IR 2 Mt AT 27 G
i

AR T AR R A R AR DEA-Malmquist #7841 Tobit A = f L7 R IS 4T R AT 0
Fo b, HRCR DEA BALRENEAT RO X I A ML RS AT A A AT RCR, RIS 4545 Malmquist $i5
KO R T DL ok SR BT B ARG DL, R AR % o (EURIEAt |, i Tobit AT 241
ERENLIZ R R 2

2. K=/ABHESEITIER
2.1. HUIAHZNE EHENEHE

2022 4F, KZMAMUIAREILE UK & Ak E A TR A 500 ) 2 E 1 17.6%F1 34.2%. REESHL
RE A BB AT S, KA EEEIH 2 2R, HhaiE— Mz oim i),
A FODHLIZWIN . B, PLEEE TR/, WTRUH “1+2+ N7 07 ASkiid. w1 s

L&

2R BN

HIE TR 55

L BHL RN XEBFENG

Figure 1. The hierarchical structure of the Yangtze River delta airport cluster

E 1. K= @A R R

2.2. NIIABESHENERZER

K=MMX A 23 NMEFVLIZ, L EERNZ O, BN el SR e, HAWNLIE N
ERIERNUIAIE R HLIHEEN T B sm P E R 22 S # B, DUE N K = A et dliEl KA
BT R. ZAEXBERAMYIEREERBTEER —PxE. KEANGEESHL MK EIE R
WA 1.
2.3. HUABRARMIERER

2022 FEAAFER = AN R B HTPE 69.95 FHEVK, [A] B 2021 4[4 33.93%, 552 2019 4F [£1K 50.01%,

2022 HER = MHIA BRI 2 (K08 L3RR AR N 20.45 3R HUOBUNGR LLHL 19.03 TR
N 2 frose.
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Table 1. The number of airports and the accessibility of the airline network

= 1. AR ESMEMEEILER

5 2020 ALK RN UL 2025 1] H bx
Bl IR — — - —
BT /A ALk % BT A Azk/ %
i 2 314 355 - -
LIy 9 178 464 195 -
WL 6 384 590 590 720
LR 6 109 112 - 170
&t 23 985 1521 - -

SR K AR A AT T AR T E R

Table 2. Comparison of actual flight volume of Yangtze River delta airport cluster in 2019, 2021, and 2022
% 2.2019 5. 2021 £ 2022 FR=ANIHREEFRAPEEISEE

1k g M g AR UM/ L B AU/ TR Bt
2019 4 27.24 51.18 29.09 23.48 8.94 139.94
2021 4 23.21 34.97 23.82 16.19 7.76 105.58
2022 4 12.27 20.45 19.03 12.59 5.61 69.95
2022 4Rt 17.54% 29.24% 27.21% 17.99% 8.02%

Hikis: HERAMTR.

3. BARERE I IEIR i R tE
3.0. RERTHOWE

TEAEH DEA W SRR IS, PR R KRR TT, ZORGR T A MFEIRRAER, A
B EJTPE9]. AR CRIL =AM X A i is 4 5 e o B — IR R LRI e MK =M ira s
RUEEAR S BT BRI BRI TR SR OB B M TR BB R
PN SR e AR RE L GMNERME . RARAE L WBMIILEEILEE 16 M. WETTR ) B
2015~2022 4.

3.2. A= HIEIRRTE

FERRA e B T B e B . ARV . MR R R R . R A E N AN EE IR, A SCE
FHIA TR MR Z RN FBBR HR T At R A A AU N BORE AT SV ARG R, I EUiR 2 A 5
Tep Rt B A WL PR IR AE IR B FE b . 2015~2022 SE N PR 3EHRR R RS 038 3 s

Table 3. Descriptive statistics of input and output indicators from 2015 to 2022
3 3.2015 F~2022 FRN, FEHIERER ST

HA EiEp ey s He/MA IZIN:} AL bRt
s TRIAL (7 m?) 0.64 145.6 24.917 41.533

BNTEFR (CIRDA & 5 340 64.250 86.243
TR T 12 297 70.563 69.278
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RE A E(AK) 78861 76,153,455 11,120,190 16,653,122
e R bR B S 7 e B () 21.8 3,982,616.4 337,491.140 860,544.644
KHLEREEE IR 1761 511,846 90,917 118,663

HaodE: 2015~2022 S RAIHIAEGoit A dh. WHHBERTZEHE B HILE W

2015~2022 SN L FEHFEFRHT Pearson AR ATINGE 4 FioR, R ERBANFZH fBIr 2 8 BF K
EACE, 754 DEA BB 48 FRiG B R

Table 4. Pearson correlation analysis between input and output indicators from 2015 to 2022

%% 4.2015~2022 /N, F=HIBFRZIE] Pearson #E K4 537

FNFE R
P R bR Ay
F b R TR (E2iIRDA(NE AT AL

2015 09217 0.974™ 0.942"™

2016 0.9317 0.980" 0.951"

2017 0.939™ 0.982" 0.955"

— 2018 0.940** 0.983** 0.960**
2019 0.939 0.983 0.958

2020 0.872" 0.885" 0.849"

2021 0.870™ 0.888" 0.855"

2022 0.857" 0.798" 0.783"

2015 0.848" 0.914" 0.921"

2016 0.853" 0.914" 0.923"

2017 0.857" 0.911" 0.923"

2018 0.864" 0.913" 0.925"

TRME Ayt B - " "
2019 0.874 0.918 0.930

2020 0.883" 0.914" 0.931"

2021 0.887" 0.913" 0.929"

2022 0.899™ 0.911" 0.930"

2015 0.946™ 0.983" 0.958"™

2016 0.950" 0.985" 0.963"

2017 0.953™ 0.984"™ 0.965™

2018 0.955™" 0.983" 0.966"

MRS IR " " o
2019 0.952 0.983 0.966

2020 0.938™ 0.952" 0.932"

2021 0.942" 0.958"™ 0.943"

2022 0.946™ 0.905" 0.902"

VE: TFORTE 0.01 ACFORM) R AR
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4. K=ANAHEITHERER
4.1. B DEA-Malmquist #E&!

DEA W EHE ERE, & —FAESEME R VN I, R HIZ%E %K A. Charnes 5[ 10]
TV 5, AT LR 2 AN NFI 2 AN H R bR 0 HR 5K 5 0(DMU) Z B AR XS A 280 FahsAs
B A E AT B E AT A, AR TR AR R R R, ARSI T
MG A P R B BAR T, RO I BN AR AR A A PR ATV T, R R SR R TG AR A 2
ITPFUY . AR RCE DEA BRI 11X = ML RES AT RERIEAT 0 hT .

f£4; DEA H8 BARREHE K7 DMU M4l R BRI AR, HIEE SO FTA 2z FEATE Bk
e —HRBCRRTITH LA DMU, HBERES RN 1, B—HESCEES/NT 1 LR DMU. 2R,
TESEBRRL AR, RS O AMUNAE T AR S TR X 7, BEHEREREN A DMU #T7H7,
b, FETf5%: DEA B8, FEPPNIE— SR BRI, B R AE A . X TRk SR s, HAE
FERTHS T ARFEAAS, PRI e 28R A 5 % 40 DEA BB E 1)— B0 1% A 203t TERCREAE
FOTEBL T, BENFZ BN, X R8N LG OB SRV . AR RS E R, R AL
R DEA A 2 P RCRAE NS 2 T45 58 DEA BRI RCRME . #880F DEA BRI E2e ik T -

min[&— g(eTs+ +e's )J

n
sty XA +s =60x,

J=1,j#k

n

2 VA= =5

J=1,j#k

/IjZO, j=L-n
N _
s720, 5720

e=(L-,1)eE"

A

e =(1,---,1)eE’

B —30G MR NE R, m AP HARRE, n ADMURSEHIC. s flx, At 4, x A% kA
DMU (DMU-K)IHEN I, s~ ATIREZE. 5" My, A m4efs, y, N DMU-k (A= HAE, s* NIE
fzEA R . & NAEPTHOKAETL TS /. A, 8 DMU- #51 FIRIRCE . 05 DMU-k X CRAE. 0,4,,5",s" A
Rtz 5.

Malmquist [12]4E /248508 Je 1 CAVES 5N, 47 5 5 AN i R) s s N A [ 2L 2 T A 23 2R
FERIAEN, SRR AN RE TG % J5 XA N Malmquist 5405 DEA 4
54, AT o BB A= SIS, A Sk i 7 vE T DA O SRR B 3 £ B s+ 1 AR S5 A
T, WA B 1 AEERATERIEUNEDL, LS DEA FIHACE DEA VLT3 SRR M 0 BT
TAME.

P2 H S Malmquist 45 B84 P SRR T

M, (%15 V1% 30 ) = D, (%0520 D (%,57,)

A x HRNFR; y AR D ONEREREG M, (fpch) NAEERAFRIGH, MR ¢ 105
RT ST, AR BIR e+ 1 B4 s PR RS e 8. 0] ¢ B ¢+ 1 ) TFP AL T34 KRS, $RECRT
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1, RZWFEHUNT 1o XTI IR A @ MEENLYE, Sma s R, BRI eT PLERE 2 A4 1)
S (BRI AT A B R A AR NS, Bl

1
Dz+| (xt+1’yt+l) ><|:Dl (x1+17y1+1) x Dz (xt’yz) :
)

M, (X, 05V %,» =
) == S D o) Do (o

fE b, A

Dt (xt+lﬁyt+l)'

effch = ;
Dt+1 (xt’yt)

1

tech:|:Dt(xt+l’yt+l) x Dt(xt’yt))i|2

DHI(xt!yt) Dt+l(xz’yt

ARSI PP AR -
tfpch = effch x tech

Horr: effch #on “IBELRUN ", R MAEROR B IL R GE, BERMEER G, effch H AT 1,
H#78 DMU WA= A P2 RS TR ;s tech o “IKRN ", MIEE T A I 2 31 ¢ + 1 BoRIA A 15
THOL, BrEBORIEDIRE, AR ETARKZRN . JEARMIL 7 QP sH b, tech (KT 1, A7 IV
[fi [ /%30,

ARSI R R 3 HR A A = LI T N BN RN R IR, AR R R 52 T SRR 7m L
AT R0 BT A 77 URE B A P VR T A PR B I i o 3G N R 2 4, T LK PR X S AR K P
AR AN AR 77 0 E S ) 3 S PR AN B R B BRI o R DU PP N R AR KRR AL R pech 542774
BRI IE B E sech (TR FER effch. Bl

effch = pech xsech

Ferbr, pech R XT RALAR KPP R AR « 25 pech FIMERT 1, FREIECAIKF-AH P s
R, BARIKP TR, sech AT RIVEEEMBRTIE G . 24 sech MERT 1B, RIIHA
FERSEI S HRES: R, WERRHUB I T84 8 I B AR A A A P R L o 2 A, FEVPAN
RN G R HEAT S AP vEAl, R

tfpch = effch x tech = pech x sech x tech

4.2. Tobit 1&&

Tobit B & — Pl FFEIAY, 3% 5K Tobin &1 . M4RAREEG AR, SN — ik
ARG BT R EE RS, AR AN RS ER KT 0 19, NEARN, AT
T2 FHSHAGTHA AT —BEEE B, K Tobit BT+ IL R REOFHEAT M KK 7047 o FrifE
Tobit AT

Y =X5+e
yi=Y
if Y >0
y,=0 if ¥ <0
A Y BR AR,y AR X, NAZRAE; 5 MHKRBAE; o HTHBGOL, H
£:N(0,0)), Bt ¥ :N(X5,0).

1
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5. K=/AHEBEITHEER T
5.1. B DEA ERIZER ST

T ATE BCC AR b, f374E T M A% DEA 4, MR4E MAXDEA K = M EE
16 LAY 2015~2022 SEHIAISAT BERAEHATIE, HE5 Rk 5.
Table S. Score and ranking results of the super efficiency DEA model for the Yangtze River delta airport cluster from 2015

to 2022
52 5.2015~2022 FK=AHIAEEEBME DEA BRI S HRHIRER

2015 2016 2017 2018
i el Hi4 LIES H4 LES Ha RSB 4
AR 3.286 2 3.340 1 3.589 1 3.402 1
WAL 1.968 3 1.782 3 1.621 4 1.528 4
BN/ L 1.067 5 1.096 5 1.135 5 1.174 6
B/ 0.707 9 0.769 8 0.835 9 0.870 10
TR 0.734 7 0.832 7 0.938 7 1.028 7
oyl i 0.704 10 0.763 9 0.876 8 1.001 8
TG 0.632 11 0.698 10 0.772 11 0.795 11
WM /R 0.734 8 0.660 11 0.797 10 0.937 9
FEIE/ MR 0.446 13 0.425 13 0.480 13 0.585 12
P IE 3l 1.454 4 1.766 4 2.100 3 1.704 3
R/ 0.254 16 0.329 15 0.321 16 0.411 14
FhLLAE BB L 3.334 1 2.743 2 2278 2 2.404 2
& IMN/ER R 0.838 6 0.940 6 0.997 6 1.186 5
/LA 0.351 14 0.405 14 0.466 14 0.399 15
NN R 0.265 15 0.309 16 0.370 15 0.349 16
/R 0.500 12 0.480 12 0.533 12 0.494 13
; 2019 2020 2021 2022
i el H2 LIESE H4 BETIE He  AESH 4
g AR 3.089 1 2.981 1 2.896 1 2.590 1
LT 1.496 3 1.563 4 1.651 3 1.088 7
BUHI/RE L 1.212 5 1.335 6 1.299 5 1.761 4
M R/RO 0.907 10 0.904 10 0.760 11 0.991 9
TURRAL 1.001 9 1.043 8 0.964 10 1.028 8
& AT 1.045 8 1.044 7 0.992 9 1.294 6
TE5 0.855 11 0.952 9 1.023 8 0.851 11
'/ 1.172 6 0.835 11 1.192 6 0.965 10
BB/ AR 0.582 12 0.635 12 0.578 12 0.675 12
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TR, AN
M IZEM 1.149 7 1.692 3 1.125 7 1.992 3
R/ 0.437 14 0.496 13 0.489 14 0.374 13
Fk /8 B L 2.590 2 2.350 2 2.340 2 2221 2
EPA LT 1.354 4 1.421 5 1.512 4 1.724 5
UL 0.432 15 0.245 16 0.191 16 0.143 16
NN ERIN 0.400 16 0.382 14 0.509 13 0.364 14
L/ HR 0.491 13 0.323 15 0.296 15 0.147 15

%5 WoR, 2015~2017 FEFEK ZMANIAERA 5 MUIARIAE S BT 1, % DEA H2 M 2018
TFEF] 2022 FERFHEHA 8~9 MIHIEITEZ DEA ARk, b B AN . BTy, il
B FMBEMHZ . FELEFE LM 2015~2022 THIA4A5F DEA H 20 THARNS, S
MEWLIZ I G P EEMENLIA A 2018 AEFF 46 H I DEA A AUHITE G, S R IEARH R R DEA A2, M54
WL 2019 SEFF46 HH I DEA H2, E LR IS DEA A3k, 0L, BEE RGN R, K=MA
R AT A I BOE D G N .

MEEAPUIA ST RER ARG, LR RN FLYLIZ 81T 80R — E R, HER UL AL
THTH A, ARV E R 2015 o —BEAEH—, WAV HRIES =R 4 2 [AVFE). X A6
5 _BigE A EE A R E BRI 3N, S5 R B NS M B S MM E L. ML T,
BN AL BARTE K = MMl o AT, (HHBIT SRR AT 56 4~6 28], raHRA=
H]o BRI IS AT AN B, REHF DB RCER MRT 4 /. MW, b
ML LI R 22 B/ RAE LU S AT AR AR AR, K THEZ KRR, & ERIUE S i1 sna 1T
ME.

XS BEARHIAISAT RO RIS R, &L R R I B e 5 K = AN UIA R B s 4T
A BRI R B T3 T B AR LA B K, TR R LU AL (R B TR A AN XIS ) AL
Y B NS Re e . mE AR CINL% B AR BCR BAR ML (M S8 A B T m B s A7 2, 1k
AN BV STE S JIRIIR S Ko R, EEREAR RN B ARIE O, T DURECE RS B AL . &
TV A% ST BRGSO AT AR SO S i i, DR R S LA IIE AT RO, I (2t B AL B 1)
P = OB AT -

5.2. Malmquist ¥§ ¥ BLER o4

FH T SCEE 7. 1) Malmquist FREOBE LG B 1 4 AL 5 1%0E .

R¥E 7 6 LR LLES], K= MHLIAEE Malmquist 5505464 1.014, X RPK = APIHEAT)
ABFEAKBIIMNT 1.4%, XFEREHETAHARSCREE N, 87T 2.9%, BARMERKT 1.5%, M
BRI T 0.1%.

XX LEA37 (1) Malmquist $8 2UE 73471, A 11 M%) Malmquist 850K T 1, 5 M7 0 Malmquist
BHUNT 1. Ho G MEEAEIIA T Malmquist F880% K, 9 1133, X P G MBI B R A =R
FTHERL, IEF T 13.30%. EHEATHINLIZ A Malmquist $8505R /N, 9 0.887, BRI T 1.3%, AJLLEH B
TULAFHLIA RIEIA B T I84T 208 1) DEA G0 (HHIL T 2 Z R AR WK, X 2R B TAERARM
AR, AEARBERB NI BB T F3GK . 7 MR L KT 1, KRV
AR IET 1, HERT 1, REK AN AR D, AR 348 ) 130 FBITE

DOI: 10.12677/0rf.2024.142210 1116 1B 512


https://doi.org/10.12677/orf.2024.142210

FRE, AT

0.896~1.097 2 [a], ZEEEFIXT T HADBCR AN KR, FHMBEMNPIHAF R UFEZ T RN 9.7%, FHEHHR
WA Al H R BRI ER T 10.4%, STAEPEHK R BEEEEZER . BN S YA CR AR 5
FEIEHEALE 0.907~1.081 Z.[8], ¥ME N 1.001, FHMESELL T FREPIRES.

Table 6. Malmquist index and efficiency changes of various airports in the Yangtze River delta from 2015 to 2022
F 6.2015~2022 FK=FAEH1H Malmquist FEHR S TE LR

Wi GOBARMERS)  HRRERD MEARMEALS)  MEEAZ)  Malmquist 52
(TEC) (TC) (PEC) (SEC) (MI)
A AR 0.968 0.978 0.896 1.081 0.951
AT 0.945 0.943 0.959 0.986 0.887
BeIH /7 1.083 0.958 1.093 0.991 1.018
/R 1.065 0.938 1.086 0.981 0.978
TR 1.052 0.957 1.074 0.979 1.005
A I/ 1.095 0.942 1.091 1.004 1.023
TC /AR 1.049 0.960 1.044 1.004 1.015
iAlE s 1.089 1.008 1.089 1.000 1.094
B R 1.066 0.968 1.060 1.006 1.026
BMlIZEM 1.107 1.036 1.097 1.009 1.098
Ehd/m 1.067 0.972 1.054 1.012 1.057
Al B L 0.950 1.061 0.922 1.030 1.003
G N/ 1.112 1.020 1.034 1.075 1.133
/L 0.906 1.009 1.000 0.906 0.937
ZR/RAE L 1.061 1.001 1.018 1.042 1.087
1L/ R 0.865 1.018 0.954 0.907 0.906
¥{E 1.030 0.985 1.029 1.001 1.014

RIEH 7 R LLE R, K=EAVIHEE AT E Malmquist 6508 R FE4, 41 Malmquist 5%
N1.014, WA BEZA P2 RAR R T LA 1.40%. 7F 2015~2016 4.2016~2017 £F£.2017~2018.2018~2019
F112020~2021 A ALY BEIIVE FEITE 1.004~1.086 2 1], BT VYA BE A B 204 P S g3 43 28 TR AR 30%
), ARG FIRAL R AR )3 RIIEIMEES, 2020~2021 4 7= F 55 £ 19 0 0] 3= EER A
EEARBZRAR S N AT FAR R AR 5 (BN . 2019~2020 A1 2021~2022 P B B R A RIKT 1,
X A HH IR 00 K 1) 3 i DR 22 R R B R AR B PR A P R AT TR, RSS20 3 0 /) e 2 e
RFTILFISE, KPP B I b T8 e s 2 P 1 1) . DR A st o3 28 928 158 100 HH BRI RSl 1) % e
WK, Mz K=MANABAE 2N RKBEELY, SPED . RERE TR iRAT R DL E BR A E A
A SRR E SR SR, LIS AT 802 B T B B M PRI

W FRAATRI, R e A R RTINS IS AT R A R, A R B R A
HEA R EEaS . MR, —SAH R NINIATE DEA SR EIE TG M RN, HAeT R
FEWAEFRFIGM . ZRFK =M RE NN R AR, T ORI 1) R e M AZ i T4
SRERA . br b, BT KBNS AN ISR IS E S ATidg e A ERARE, itIE DEA ZeREf
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B, JCHRAEM XVERTZ T T o FEIEFEB B R 3 T AN [F] 0 74 75 SR S A S SR A HLE 7
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Table 7. Malmquist index and efficiency changes of the Yangtze River delta airport cluster from 2015 to 2022
@ 7.2015~2022 FR=AHLIARE Malmquist FEE R BT EE D)

i B REBRRFRAD)  BORRFAD)  WERFAZD)  MBCRAS)  Malmquist f548
(effch) (tech) (pech) (sech) (tfch)
2015~2016 1.058 1.086 1.016 1.042 1.149
2016~2017 1.086 1.111 1.042 1.043 1.203
2017~2018 1.043 1.069 1.034 1.008 1.114
2018~2019 1.033 1.071 1.010 1.023 1.102
2019~2020 0.988 0.795 1.029 0.960 0.780
2020~2021 0.996 1.069 1.007 0.989 1.058
2021~2022 1.004 0.697 1.069 0.940 0.688
¥ 1.030 0.985 1.029 1.001 1.014

6. K=AIIAHESITHERWERS

FE3F DEA-Malmquist SRR, MAF 7L 8 SR K = ANUIBHNLIZIB 1T R JbeR A2k
oL, DR, SR THRIR E RS G, B as /& 5 A AR RT3 BE 0 TN H
TR AEAT RCR AR KB . A SOR M7 20, T Ao =AM 0 &, #2257 Tobit #2784, I
AT RHEAT ORI E R 5
6.1. TEIEE

MARGER A ORI R — DN R RS, RPN Z TR RNE . 7. fiEAs. SHEHEA
gt AN T RGN R NEAT RO R 1 Z R [3]. A SCNEML, AR =2 1
YA MR AT 0, Herp, ZOWR L2 FTE SR I 2 GDP KR AR, L= m Lz T
FEYR T 2 s BeARbr, ORI AN LIZIZ & AUVE 2 FIEORE TR P AN EAR, BARASRIEFINER 8 FiR:

Table 8. Explanation of factors influencing airport cluster efficiency indicators

3 8. MIARMEF WA RIEIRUL A

EiEp it A pr A B4R
TR E WL FTEIR T A 35 GDP JG/N X1
HOUR & WU T AE3R 1T %58 JAPN X2
O % . i 3
i A s E R E A X4

6.2. Tobit IE&EIEE
AT H— P AKZAVIHHRCRPEW R 2, A CEYLIZ T ER T AL GDP. M7 T3 i Ak
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A A %A TS E O 4 TOSMRASE, 15810 DEA-Malmquist B/ H 045 L
IR EFRERNRNEE Y, » Xx,X,,x%,x, & 4 AWK RENE LR, HE Tobit A,
Vi =Byt Bxi+ Xy + Bixy + Bix, &
K. B NEEEDG BB, B B NS EEENFIEREG @ Bl « Fonm i, e MR EDL. #%I|
LR, Bt B, B, B, B, M5 NIE,
6.3. ElALRIH
iz SPSS B+ AR AL R ansk 9 frow, HARGHTU T :

Table 9. Factors affecting the operational efficiency of the Yangtze River delta airport cluster

9. K=ANGRBITHREMER

A EIEES3 PRk z i p &

HUSA P AESR T A\ 32 GDP 0 0 0.734 0.463

B P A3k T 258 B 0 0 -0.91 0.363
AT -0.001" 0 —4.521 0

i AR IEE R 0.003™ 0.001 3.062 0.002

e TREE 1%EEKE FREEGREE.

B T AE38 T AN ¥ GDP AL e i & I & (A BH R BBy 0, (HA ROLE 2k, RYIXH
Mg RS Malmquist $8 802 [0 A 22 1K R, APPSR A GDP JF A% Malmquist 15450
AR o

AT E R A R B 90,001, SR B AT AN EHE —EREFL L2t Malmquist $5 5507245 5 [ 5
Wi, RV BOE IR RE 2 645 Malmquist $8ELRFAIR, 2 ITRIR.

fit s 2w E AN EO B A R EUE DY 0.003, XIS 24 718 E S Malmquist 15402 18] 47-4E 1E 7]
KF, IR~ FIE A HUE I 58 2% Malmquist 15407 25 1E 15 5200 .

RlUt, HR4E Tobit BAL M HTEE R, FENIARISE SR, 7 UG H LT LA

1) LA FIEE AN EON Malmquist $5 806 23 IR RIF2I AR X EME RIS A 5 (12 & H0E
FRE XL IR NSO AR . DRIk, S BOHLIZAE IR 5| B 2 2 2 ] R BRI AT USRI — 24
it WPRGLELF T A TGS BRIZE AR, DRt 2 = g .

2) TR EOT Malmquist $5 50 82 AR R IR YIBEE EATA DN EIE N, HUIARSUL
FIRES TR N T IR ARG, @ s B T T ROAR G SE PRt Ol £ BRI 3 AT A B
o Gl 2P 5K T BB IR IO At T B

3) HLIZPES T A YS GDP FINLIZ BT AE3 T %38 86 Malmquist F5 80 A &0 )R8 ALY GDP
MEIZESHIRN S HZER R, (A EEX LSRR, ROVENTRTRE S 1 L7 B3 iy 1) &
e AT IR R, ML ERESTTAT Lok A2 GDP M s BAE NS H R, LUE et il
(K332 B AR DL 1 52 A L PR A S

L5 BRIk, BT Tobit MRS AOZE R, UK =MREA S8 BT I B A & 7l I E 4L
B, RGNS, JFEE B EN AP T AL GDP M E, LLSEHHUA KSR L
AR .
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