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Abstract

With the increase of the number of retirees and the decrease of the
working population, the pressure of pension payment in China will be
further intensified, posing a challenge to the sustainability of the basic
pension insurance. However, as the most important first pillar of the three-
pillar pension insurance system in China, the operation of the basic pension
insurance is related to the happy life of the people and the stability of the
country. The operation efficiency of basic endowment insurance and its
influencing factors are still the research focus of the present era. This paper
refers to relevant literature, clarifies the definition of China's basic
endowment insurance, sorts out its development process, and evaluates and
compares the operation efficiency of China's basic endowment insurance
horizontally and vertically by using data enveloping analysis method. At the
same time, based on the calculated efficiency value, the factors affecting the
operation efficiency of China's basic pension insurance are analyzed. Finally,
this paper introduces the threshold regression model to explore the impact
of different pension replacement rates on the operational efficiency of
China's basic pension insurance, and introduces the spatial effect model to
analyze the role of relevant influencing factors.

The results show that: First, after excluding the impact of environmental
factors, the overall operating efficiency of China's basic pension insurance

is relatively high, which shows to a certain extent that the development of
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basic pension insurance in China has been superior in recent years, which
can ensure a high quality of life after retirement of residents, but it has not
yet reached the effective state. There are still problems such as insufficient
investment, low resource utilization efficiency, and wunbalanced
development between regions. Technological advances are needed to propel
it. Second, such factors as per capita disposable income, sustainable ability
of fund, burden of social security, pension replacement rate, level of
economic development, level of urbanization and degree of population
aging all have an effect on the operating efficiency of basic pension
insurance in our country. Third, the improvement of per capita disposable
income and fund sustainability, in particular, can significantly improve the
operational efficiency of basic pension insurance and promote the
sustainable development of basic pension insurance.

Finally, the paper puts forward some policy suggestions to improve the
operation efficiency of China's basic endowment insurance. The
government should focus on balancing the differences between regions and
improving the efficiency of resource utilization. The publicity and
promotion of the basic old-age insurance system will be intensified, and the
participation rate and contribution rate will be raised. By optimizing the
investment and operation mode of the fund, the investment return rate is

increased, and the income source of the fund is increased. Strengthen the
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supervision and management of the fund to ensure that the use of the fund
is transparent and standardized.
Keywords: Basic pension insurance efficiency; Fund surplus; Tobit

regression analysis; Threshold regression analysis; Spatial effect analysis
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S 0923 0984 0939 0963 0992 0971 0.040  0.008  0.032
=M 0.843 0924 0912 0896 0943 0949 0.053 0.020 0.037
i 1 1 1 1.000  1.000 1.000  0.000 0.000 0.000
] 0.811 0.874 0930 0.860 0.891 0966  0.049 0.017 0.036
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%:3% 4.3
F—E B e
Y Y
B SR R gﬁ HA R gﬁ HA R %ﬁ
wx w2 wx w2 wx w2

Hi 0805 0906 0884 0.853 0917 0929 0.048 0.011 0.044
B 0893 0952 0939 0795 0850 0.927 -0.097 -0.102 -0.012
THE 0936 0967 0966 0965 0.996 0969  0.029 0.029  0.003
Bram o 0792 0.807 0980 0.866 0.883  0.980  0.074  0.076  -0.001
T4

H 0.898 0944 0951 0924 0951 0970 0.026 0.007 0.019

(2) 2 B RIEARFFZARKIZAT BN 7

iz Fl DEAP2.1 BAFXF 20102021 4F 3% B A A 35 & 4738 47 0% 1 ¢ 1
Malmquist $EECHATIE, 451K 4.1 Prn. SBERETFRNGAERERNERS
BORBEL AR, 1E 20102021 “ERFIIMEN 0.995, ARSI H A A7 6k )
@, i, 20152016 FRLERERIGER A, K5 18.4%. EERAS”
IR B SHARBE R A —, ML EHARMERER LB HAR,
X 4 B A PR AR AR ) B 2 AR T B, R SR RN B 1)
FH 6 3 R0 B K P-7E i

1.3
1.2
1.1 . ~
it L ‘\"\ A\ N &
- _
ol 1 \ y, / e\ — c< . *ﬁ;
=
= 0.9 v e \v/
0.8
0.7
N 2 > ™ “ © A % o o ™
)¢ )¢ Q> Q> Q> Q> Q> N4 Q> v v
A A A A A A A A A A A
S N4 Nz > N N N ) N & oS
> DY o > > o o o o > o

=0 LR TR =l FAR G AiBIARR R RV ES EERA R

Fl4.1 2010—202 14E R EIREHFZ 1T M EMalmquistTEE3R L K 73

Xt 2010—2021 5 31 M T BIR X AUE RS AT RER T oM, sk
44 AEEBEFRAERITM, A FR3BXA P RET RSG5
Ky N 52%: THRAIBEIRIEE SR, N 10.7%. fEREREETRER 16 4
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WX, FEARIEDE/NT 1, i i se i X T B IR A HGE AL, 7
ERNEFIREEN, REESERATER, BEEFERGECRER. NgGEH
REFENRE, REWE. HR. TE=THX/NTF 1, Ki&F DEA H %K.

2 4.4 2010—2021 SEREH B-E 4r30UE RIZ1T R E Malmquist 55340 K 7
HIX GEBORMER  HRIE AiRRCR O BERCR . eERAR

Ik 5t 1 1.007 1 1 1.007
T 1 1.052 1 1 1.052
Tk 1.026 0.987 1.02 1.006 1.012
1 7 1 0.991 1 1 0.991
SEnn 1.013 0.986 1.009 1.004 0.999
T 1.053 0.959 1.046 1.007 1.01
bk 1.024 0.949 1.011 1.013 0.972
ST 1.048 0.935 1.042 1.006 0.98
it 1 1 1 1 1
T 1 1.004 1 1 1.004
Wi 1 1.02 1 1 1.02
2 1.013 0.981 1.021 0.992 0.993
e 1.043 0.981 1.043 1 1.023
T 76 1.009 0.976 1.007 1.002 0.985
R 1.002 1.001 1 1.002 1.003
R 1.049 0.987 1.041 1.007 1.035
WL 1.017 0.981 1.017 0.999 0.997
IR 0.988 0.965 0.993 0.995 0.954
%R 1.016 0.978 1.014 1.002 0.994
i 1.022 0.95 1.026 0.996 0.971
Wi 1.052 0.936 1.037 1.014 0.985
&R 0.997 1.007 0.997 1 1.005
g1 1.011 0.982 1.015 0.996 0.992
M| 1.006 0.941 1.006 1 0.947
PN 1.026 0.999 1.026 1 1.025
7 7 1 0.893 1 1 0.893
[Si] 1.06 0.994 1.06 1 1.053
HR 1.054 0.96 1.056 0.998 1.012
HifE 1.105 0.936 1.076 1.028 1.035
TH 0.995 0.91 0.999 0.996 0.906
B 1.021 0.978 1.021 1 0.999

FIE 1.021 0.972 1.019 1.002 0.992

26



N o e VA9 [ A TR RIS IE AT R SR Wi Tt —3E 48 i i A

432 HHER T RAFEZREBITHRER S

H T TSR RIS AT BRI A B AEAE S, IS5 1 (5 45 NI
LG R I oot At 1 1 Rk =€ v o i ) [ M N S M e e e Y N i
o, B FIRY KRB /N ERF T, H DEA BRUIEAAR, WAHREHE AT G
=L,

(1) IR THA TR AR KB AT R A b7

iz il DEAP2.1 855t 2010—2021 SESHR IR B AT RCR AT, 3% 4.5 fig
T 31N T BIGX 12 4 E s T AR .

MEE—Br BUN S 45 Rk, AR EIREIRIUR IS AT RO MG, 75 2t —
Ak o 2010—2021 FF 3 E &1 X L5 G HORBFRE N 0.918, A RBFMEN
0.967, HEIZEN 0.950, HRIAF] DEA ARk H B, MEidid, iR
MIAH AN E R IR 2. NS HIXRE, Sk, BRIL. HiF. fi. T8
FAMX L5 G H AR MRAE N DEA B2, BNSG=HLGIE2, gl R ElTr
MR KF . AL A, L, T RIS NI RN S 7 SR
ML B 77 1 CA BN, SEARYCRER 1, PSR AER R b,
REES Wb WL, W ZRAGE 58S AN H X B 2B R 23 v TP 348, HIA
FUE A B 25K, #2407 IRER ORI = AR 1e 47 . AR YLV, WAk, )
P A5\ X R USSR IA B T P38/, BATB R BER AR IR BIME, X 3
WHRIZ AT M TEE, BATRRK. HRE M AR BRI A
& B KT, RHR ORI 5 1) 2540 5 AR 0 5 Bt — 20 (1 TR B DU B B AR G &

MEE =B BN G5 1 F, WHRR ISR AR AR . AR MR 5%
3R 0939, 0.969. 0.969, A it Hig T AR EE s, T EERIET
MBRCE . NEEH . Hl. BBNSEHEARBER LR W BOl RS R, X
P PREE PR 20X =AM X SR GRS AT R A A . NS Bk s, &
R BARIT. PO, T EIIAMBX N DEA A3 Jbat. K. Wb, WrLoat
BARMRIEFPFHKT, L5 o IERT AR AREER N 1, (A
MEREL, TlE— BB R WS 2B RS A0 A
RERIEB] T B IR, FREEAT S5 M ) R B DLk B R I & B A 2 0%
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R 4520102021 FIWER TEAFEREE MR ERBE=NBERRNELR

FoPrBER B BER T

WX e jﬁsz Wb o Efz Wb At A BB

NVES % LE S N & S % ME ORE AR =

Bl 0.761 0985 0.774 0.833 0984 0.848  0.073 -0.001 0.074
RE 0904 0999 0905 0912 0990 0921  0.008 -0.009 0.016
B 0.880 0968 0910 0906 0974 0931 0.026 0.006 0.020
vy 0.952 1 0952  0.991 1 0991  0.039 0 0.039

WZh 0946 0971 0974 0937 0949 0988  -0.008  -0.022 0.014

L7 0956 1 0.956  0.963 1 0.963  0.008 0 0.008
AR 1 1 1 1 1 1 0 0 0
BT 1 1 1 1 1 1 0 0 0
i 0962 1 0.962  0.983 1 0.983  0.021 0 0.021
ILH 0.866 1 0.866  0.908 1 0.908  0.041 0 0.041

WL 0.908 0983 0.923 0.937 0.98 0951  0.029  0.002 0.027
ZE 0.873 0924 0946 0917 0939 0977 0.044  0.015 0.031
#0834 0864 0965 0.858 0.872 0.984 0.024  0.007 0.019
JLVE 0928 0942 0.985 0.946  0.955 0.990 0.018  0.013 0.005
% 0873 0999 0.874 0.911 1 0911  0.039  0.001 0.038
I 0.868 0926 0939 0.898 0941 0.955 0.030  0.015 0.016
Wk 0.876 0921 0.952 0914 0.940 0973  0.037  0.019 0.021
WE 0.887 0930 0.952 0919 0.946 0971 0.032  0.016 0.019
"% 0918 1 0.918  0.965 1 0.965  0.047 0 0.047
I°P8 0904 0929 0.973 0.943  0.950 0.992  0.038  0.021 0.020
WE 0960 0.965 0.995 0.967 0.970 0.997  0.007  0.006 0.002
EK 0940 0952 0.988 0.960 0.967 0.992 0.020  0.015 0.005
il 0.960 1 0.960  0.988 1 0.988  0.028 0 0.028
M 0875 0921 0951 0912 0935 0.975 0.037  0.015 0.025
=B 0900 0.957 0940 0925 0.952 0971 0.025 -0.005 0.032
ik 1 1 1 1 1 1 0 0 0
B 0849 0874 0972 0.882 0.897 0.984  0.034  0.023 0.013
Hilt 0969 0984 0.985 0.964 0982 0.981 -0.005 -0.001  -0.004
il 1 1 1 0.880  0.918 0960 -0.120 -0.082  -0.040
THE 1 1 1 1 1 1 0 0 0
BrEE o 0915 0993 0.922 0980 0.997 0983 0.064  0.004 0.061
SFEME 0918 0967 0950 0939 0969 0969  0.021 0.002 0.019

(2) IR THA T2 ARKIE AT BRSNS

iz Fl DEAP2.1 BAEXT 20102021 4F 3 B A A4 35 BR AR 58 47 R0% (1 7 1
Malmquist F8ECIATIE, S5RWE 4.2 Fin. EERATRNGEEHARYES
BRFZHTFI, 1£ 2010—2021 FRIFHMEN 0992, SEGEHBE TR, i
JUFARRHINEE) . i, 2019—2020 FARREARIMIER K, X2 12.2%.
RERAE RN BT SRR LB BT B, MRS BRI ARR
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HA, HACERERARCRE R, XU 2R A R A2 2 5 2 KT 1%
*iﬁ_}{:o

1.15 -
1.1
1.05 /\ /\ /
1 o — > f—
.H:]j - = DN \\
h 0.95 e S \
455 0.9
0.85
0.8
0.75
0.7
N a e v “ © A % o N
Q> )¢ )¢ Q> Q> Q> )¢ Q> Q> Q¥ Q¥
> > > W » > » » » » »
/ / / / / / / / / / /
N RN S Ny N No N N N oS
> > > > DY DY DY DY DY > o
el R TNV E S S S N 37 A ARR TR EoL o Ay

&l4.2 2010—20214E 3R BRI F-Z 17 R MalmquistFE 5038 0 J 4R

® 4.6 Won T IRE & M IX SR LR Malmquist TR il INEREHAR R
KB, WEH. LT SMRET MK PBEATET 1, WHE 2010—2021
SEIE), IXEEHIX ) SR B RCR A P s NBORED RE, R 2
B BRI B4R T IR B A P AT R R, JBRT. R b
G =AMHXEERERRTET 1, XEERESARE PR,

% 4.6 2010—2021 FER E B A HRER BT B Z Malmquist $8 53840 K 5%
Hy[X GAEARME BARS AiEARMeR O MESER SERAEXR

b5 0.997 1.043 1 0.997 1.04
Kt 0.982 1.021 1 0.982 1.003
e 0.997 1.011 0.988 1.009 1.008
L v 0.994 1.032 1 0.994 1.025
S 1.004 1.028 1.007 0.997 1.033
LT 1.001 0.998 1 1.001 0.999
Ak 1 0.949 1 1 0.949
BT 1 0.984 1 1 0.984
i 0.991 1.026 1 0.991 1.017
L5 0.995 1.006 1 0.995 1.001
WL 0.991 1.013 1 0.991 1.005
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2R 1.001 0.989 1.006 0.995 0.989
faE 0.98 1.009 0.984 0.996 0.989
VAN 1 0.953 0.996 1.004 0.953
TR 0.991 1.02 1 0.991 1.01
e 0.996 1.004 0.996 1 1

piiple 0.996 0.992 0.995 1 0.988
Vil 1.009 0.967 1.004 1.005 0.976
J7R 0.994 1.012 1 0.994 1.006
| 0.984 0.988 0.987 0.996 0.972
biaa] 0.987 0.949 0.988 0.999 0.937
K 0.997 0.965 0.997 0.999 0.962
yaii 1 0.975 1 1 0.975
M 0.986 1 0.994 0.992 0.986
P 0.994 0.996 1.003 0.991 0.99
it 1 1.031 1 1 1.031
B v 0.987 1.012 0.988 0.999 0.998
HoN 0.994 1 0.995 0.999 0.994
il 0.971 0.966 0.973 0.998 0.938
TH 1 0.972 1 1 0.972
g 0.99 1.0 1 0.99 1.02

-2 1H 0.994 0.998 0.997 0.997 0.992
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SHEEAFERESITHENEWER
5.1Tobit EJF53#r4ER

5.1.1 #ENGE

FEFIBIA B R AMBENL ISR 5, SRR RIS AT ROR I T 5L bR
fHile N T REREIRATFEREABITHCR, 45N X PRI Z 8 1) 2
S, AR BRI S A . T BIRXEARERKIBITRFENRER,
AR 3 & BRI ORI 5o | AR SRER G BORRCRME N B AR B, L
ERHEE (0, 1D ZIE, BT2RARE, WRKM OLS Jridkitil, Nnrfaeid
AT VT A RAFAEROR IR 220 AL, A SCae sl 37 N A B A2 IR IF) Tobit [B] Y5 AL x
HARTRE RGIBAT BCR KR KR AT I, BARIR

Effiency = B1X; + B2X, + -+ & G-1)
Hrp, BRARHBEZENRE, XERSEHERE, e NRE.

5.1.2 T EIZIZ ¥R A

N FEARA AL B T A A TR Z RSB AT BCR M A &, A SCE R )Y
BRI 2010—2021 FE55 = [ BtZr & BORRCRIE iR Az &, N m)
SCECMSEN o DR B G AE NI < T Hp 2R 8 AT 9 B AR B e AL AR IR 2 AR I 12
TRCR AT M. ABIRSZEN G — DN EE LTRSS 7 AT
ML GERBUAAE TG AT FiliE NS Rl SCRCHON 38, NATTEC ¥ 2 BE T A SCA
RE STt dd i, AN 1 X EATRZ R B F R AT DTk . X EIREE LA
W UL A SR E RIS S, OF HLAEIR AR REWS 232 2T AP Y FRE AR A DL,
N2 ] SCRCHNAE N B AR B AT R 7E . Ak ORPR 4B A Dy H AZ B AR U
RN E T LS A 2 PR FEAR R A S5 R DUAN P R S o i o5 A 2 DR B 7L 4
m, tte CREEAR R ARG UL 7). WER A &, R S BUEE A IR R
AR UE G FRERAH, EESBORERE RGN . Bk, Bt
ORFE UHE 5 3 AR IR E AR IS AT RCR Z 18] 1 50 & T DA B BRATT 1 A W 80 73 %
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TR IR RIREI o Fe & ] FPELRE I8 H AR B UL DGE N E EEOR R BIEA
FRE RS R EBT . e FFELRE /1 om 77 2 IR R G0 Al ARIETR Z &
I SAS, W AR 1B RN BRI IR 2 /5 3K o Tk < P RR 2 HE J7 B89 R 7R 2 TR B &
GnlREMH M IR E A8 MECLERAT I TR) i, T S A TR 2 ORI (38 AT 20K
Pl A AT RS RE I E H AR, AT AT AR X A TR 2 (R
BATRCR MW, IR SCE R Z R HE NS H K E . BRI T 2010—
2021 £/ (FESETHELE) (TEZTEhGETHERE) MEE 0 EERE RZL 5
MR EG A REE, BRA RS,

Hop, R RO ERRY, HTS50ERNERSS, RAERL
YRy, D e FLARA NS R SCRCNAE NS A s 24T i 5 S 5k
(R R Ao 5 N AL IS o7 s ok AR IOHA L, AR SCRC N B sy, Atk
FISAE N BT Al SO R K s o b DR 7 3 E 2 F Ak 2 ORIV IS H o 4 0
BOLH S X —48hn M T M BGL 2 BT At 3R F R 2, DU R
FAEWMBC S &P b LU 2 S P A S B . AL R B 5 — ek
W BUE ST I HAE RIS o 2 AT Rp8ERE 1 R 2 AR IR 2 IR IS 2k e WO AT SZ
EEHENEHE, REARFRERRE S RITERSESWAN AR,

£ 5.1 WEHIBITE Tobit AL ERE

A @ Febrid % =Y

WAy ELE] R AR = I B i A B AR ACR
JSSEISAION AT NI A] SRR

fRRRAY FE 2 R f4E AR A S HE /0 B S
F oA R4 Rt g RSN

£ 5.2 WERRBIT R Tobit AT E R E
R Fabrif % =9
WA 5 e PR 5 = B A R R
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#:3% 5.2
A A TRbRILEE X
VSIS AN PRI AT SR
R AL RS S) A PRI B R/ S
F BT RRSEAE ) Hef B ARSI
5.1.3 EVAGR T

(1) 32 & RIEARTFE RIS AT RN 2 1) Tobit 73 Hr

WRYER 5.3 BIHREE R AT LA H, RAT AT SCRCON  fh o PRAR L 4E R
ERTFFELRE ST pME/NT 0.05, XU DRI AT HCRA BON L2 1S . o,
MRAE ARG THE T LA Y, A R] SRS SO A <5 m] 5 82 E 00k OR 13 4T
BORA LR SZ AR, i B A R MF AR I OL T, AR SZRCHRN
BE, E ORAIB AT RO R S RS RE TR, Sl DR A IB AT ORI
1At 2 DR B 0 4H 5 30U R A IB AT RO 2L R R &, RIE HAl 26 AR A AR 115
U, AR GEEBN, R R EIEAT R

£ 5.3 WERIZITEZE Tobit [ LR

iR A THE PR 22 VAL P {H
VSLIEAWION 6.63e-06 1.55¢-06 426 0.000
Fhox PREE f4H -1.072015 0.3221038 -3.33 0.001
BB A RREIRE ) 0.0819785 0.0174398 4.70 0.000

el 0.825755 0.0414898 19.90 0.000

(2) IR THATRZ RIS AT R 20 KK [ Tobit 70 Hr
WRAEL 5.4, PREE AR SCECHSON 20 SR CR K118 47 305 7 AR 2 25 TE R
At DR B 0 AH 2 X IR DR A8 AT ROR 7 A B 35 i, RITAE HA 26 AR A AR 1
DU, NSRRGSR RS AT RS s s Ak e DR PR G E RN, IR
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RIBATHCR MR . B, RGP AN p EIFAEE, Wl 2w i Rt
MR FRFEERE T IR AS 2 IR OR (18 4T 2R AR 1 2 5

R 5.4 WHRIZITRZ Tobit [ )54 R

filREAL & FHAMETHE Nl Z1H P1A
NSN3 PN 0.0000128 1.41e-06 9.09 0.000
fhox RpE fE -1.310345 0.3730367 -3.51 0.001
FB A RRALRE -0.0158671 0.0189194 -0.84 0.402
B HU 0.8850648 0.053812 16.45 0.000

5.2 MRV thEER

N T et SEINHER R IR A TR E RIS AT R 5 B R R Z MR R,
PAAS H R A B BUR B VORI s B AR TR RIS BB A7 20, [ 1 s L AE AL &
EHEABEAEN, WA TR S B AR A TR E RIS AT RER AR
Wi, ASSCHEAT 1T IHE R4, AR R IR

Yie = Hi + B1Xil (qie S v) + Baxicl (qie > ¥) + & (5-2)

BT I TR N3G, ARIER 5.5 KRG, Lib&WE RIS AR,
I AR B AR TR S ORI B AR R AR S TE 5% 1 0 3 M R IE I T TR S,
Xof L PR T TR A 20 0 0.1268 A1 0.3700, DR IHnl Jo -5 SR R A () 5 AR Sonf 22
ARIFREARIBAT B BAT T TR

5.5 BAFZREE AR TIRKS R K TRE

I THEAE F &it1E P1H 95% & A5 [X ]
Il JE PR 0.1268 17.43 0.013 (0.1235, 0.1276)
IR LR 0.3700 18.97 0.000 (0.3682, 0.3730)

XA TR DR IGHEAT R T THEREAT VAL, ARIESR 5.6 TTRE[RIHEE R mT H, 42
WE R EACERAR TS T I IE RO, O AR RIS O OB 3, 3l IR
BACR S T T THUE A, SRR AR oy, (E 2R Re v il i 25 T e 06
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BRI, R mUE RIS AT R, ATUALE 2 0 E B AR &SR XTI
R, AEAFNTET I MRE R, ZWARECY 0269, @I 7 1%H8E5%
KT ARG, X B O 55 AR R e A 7 2 DR 5 RO AR 10 52 10 Dy AL T £ i i
TERL BAAE SRR T I IHME R AR, FUARECY 0.115, HIEE 1 5%MRE
KPR, R R B RCRAE VIR F . R, IR R B AR T4
TR A, X RCRAE RS E SR, SN2 . P AAE SR AR AR
BARKIBIX, N2 52 A DR AR R A TR 2 R I AT /R

R 5.6 BARFERG T THER B HE5R

£ I SRERL {5
-0.569%** 0.269%**
BARE (BREFE<=THED
(-3.59) (4.13)
-0.0352 0.115%*
AR A>T D
(-0.51) (2.42)
0.239%%* -0.00974
5%
(3.95) (-0.50)
0.0865* -0.0687%*
Ln A¥0] RSN
(1.68) (-2.49)
-0.249%* -0.247%%
GDP iK%
(-2.47) (-4.71)
-0.0601 -0.0489
W
(-0.21) (-0.32)
-0.146 0.263*
el
(-0.55) (1.86)
0.0889 1.585%%%
cons
- (0.24) (8.32)
R? 0.745 0.843
*p<0.1,** p<0.05, *** p<0.01
5.3 BEBN R

N T IR E AR TR Z RIS AT RO, LS DU &0 SAG ) (2R A TR 2 (RS
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Wi A TR 2E ORI IE AT BRI A R
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B T AN AR R AR VE AT (R SCRFRR L o 80 (1 77 2 ORI B AR SR 1R K e
g ZZ PR RN IR E E, IMTSERE T IRE R HIE IR G AR . S 5R2
Rz EREREHADEZANOWLLE . BElSE5RXRERELLZNAS 5T
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5 R BB INE H 5 IR DR B A B 1) AR ERIEAT RCR IR R . N2 m) S RCHR
AR A EERLFAEAR, BT AL TR TR KT B i ]
SCEEN R M B 2 B TR RG], JF HAERIRI B8
ERBEIFHIIRERA . B, EEEL T, AR SRR RGOSR 54
A FRERBIBATRCRIEM K. GDP KR Wit 17— [ S it [X 1 22 5 1 ok
o ) GDP 3 A H AR T AL 2 < B R R B KT R g Y
e REERETT, AR TIRATREREABITRCR . SRR AR I N 1
BN RIS . AL R S il W R R D R . N i sh AL 25 7422
o SHERAL ARG I n] B 77 2 ORI A B AR R Ao, Bl A v] e 3 2
R HIFRERES 52T, (HEA W] GEHR s IR AR X 1 5% 2 ORI DTk AT
HEMB . Poar R IRIED SR AN O 557 s R N ORI Bl . e pI TRt
BEREFRZ RS RGN E 2 RN /5 EIRE ST, N 1 IR IR AL
eTEH. L, TEFR FLRIAR A AT X IR & ORI I AT R AR i o

R P FE AR AT A W B A A, AT MR FUEA 1 S A TR 2 (R iz
TR Z IR ) 22 () RIBOR 2, it — D B il 77 =2 ORI i (32 AT ML AR i D) 3K
XA BT BURF AN R SR 1 € S8 A R BORANSE I, AN Bt 77 22 DR IS il 2
S v AR, LA 2 N AR TR E /3K o
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fe 7 AT LA

(1) (A A SAR

225 [ it e A R SRADL T I 1) P 2 o () [ IR A AR, i R S e o o — M X
AR RS AR BN R, 5RO AR RS ERRX X
BRAR R A, HEEAE AN

y=pWy+XB+e¢ (5-13)
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(2) FERZERT SEM

72 ) R 22 Y 2 A 5% 2 (A Bl AH SR AL A AR 5 R o, B 24 rhoxs) 243 [
SEMRE SR R B RN EAT 1258, AR TR TR 2 I R (AR ZE K 52
18 B R PO B XA DA B A [X R A B 32 B 1) 0, XD R i £ =0 8] A
b IR VEE AL B b R e, HEEATE AN
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Horp, WOZEREAERRE, ZHEMER, EhBufe e R, XEwE,
A ELEX TPEXS y A R SR AL B A AR A (AR S, B AN UL ) Bt B o
drfEE S AR S

(3) =AM A SDM

2% [ A A TR 5 2 [ 5 2 A TR [ i e A TR ) — e, T LI S o 2 1)
R ZE RN A R e B R AT — I By R . SN 5% 2% A 20 TR A 38 2 [ A
R, HIEARL .

y=pWy+Xg+O0WX+al,+c¢ (5-5)

Hrey, pRopZE BMHRAL, WERRSEBEER, pH50RREIHRE, &
ANRZET BN (AL AR 18 T AR E A R AR E A i e S, AR
IS AN 2 X A X R PR AR B AR i, I I S AR IX . DRIk, AR
FENA S5 Rk S B AR 5 AR B 22 (8 1) 5 e N ) O 17 i = TR AL S RO
i 2N, AT DR AR oy D5 3 AT 0 . BN RE T, EAR ANV R IR R
ASHBIX A, A3 RN I S e 1 50 FL At b X R~ S8 S, T A RO U B
RN ANA] RN R 25 5 R B
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5.3.2 FiE xR

FEXE Y BEAT B S AT B0 5, 75 B SR B0 1 il R AR B A TR 2 AR K 18 4T
R R BAFAE S (B BAH G, SAFELE 7S 8] H ARG (I %, A B8 4 A 2 Al ot
AR AT SHIE ST

(1) A Ja =% 8] H AR DA 56

4 JR) E A5G RT LU W7 8 1R 6 AR 77 22 ORI I8 AT RO I 2 TR AR OGP, IR L fs
42J5) Moran’s IR HUR VE Al 30 [ He A 57 22 ORI 1847 R0 4 3 TR K R el 22 e A
i

H2 5.7 FoRgE BAT 40, 2010 4E—2021 4EIRE 31 ME IR (RIZ 1T 8R 1)
42 J5) Moran’s HE¥ A IEME H. p H/NT 0.05, @i T 95%KF F i EI5 A
5, YU E S A O BIRE GRS AT ROR A R A EAR SGHE, BRI &
R AR R IR AR SRR IS AT R 42 i) Moran’s HRECH IE H p H3/N T
0.1, LT 90%/KGF NI EEERL, W HHTEEN SRR, W4
il Moran’s 1# K/NKE, 2010-2021 4F 3% H B A 72 2R BT R 2/
Moran’s RGBS /N T 0.5, RIFRBIFR E B AR IRZ RIS AT BRI 23 AR 6
P 2 A THUSIRES -

% 5.7 22 § R G4 R
TN IHR LR

Year

Moran’s I#5 % pfE Moran’s I#5 % p1H
2010 0.444 0.000 0.187 0.018
2011 0.333 0.002 0.209 0.008
2012 0.217 0.033 0.156 0.037
2013 0.113 0.017 0.176 0.022
2014 0.204 0.045 0.156 0.039
2015 0.230 0.026 0.158 0.037
2016 0.262 0.013 0.176 0.023
2017 0.254 0.016 0.167 0.030
2018 0.273 0.010 0.172 0.026
2019 0.273 0.010 0.169 0.029
2020 0.244 0.020 0.147 0.052

38



=2V R 2 A 1 S T [ R A IR RIS IZ AT BRSSO e — 2 4 4 i i e

8k 5.7
N IHA LR
Year - ”
Moran’s I$5 4 plE Moran’s I$5%¢ pfE
2021 0.235 0.025 0.138 0.065

(2) Ja = 6] B AR A 56

JR v 1a) B A5G R A 22 58— O 5 FLAH R A8 O B AR IR 2 AR IE AT BRI
R, S e Te) A SR AR Bl A B AR A AR . AR SC L Moran B EIRAT D9 JR)
AR EMKRRK M T Hd, B—RIRFrm & EE; B R R E&EE
K B=RIRERIRESR; BNURRERSRER.
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BRIRAME=FRAE RN 184, HrpiE. b, 28 LIF. &R, Wl
b e MEMATH-RIR, HR. TE. SHEF 2 MEHAETE=RR. KHEH
WUERISATRCEEIGRC T AL VTR YLl ZR S5 X O A i e RO SR AR
X3k, XS X PR AT B AR, I ROV ME R I e B N DT BRI ARG
WUERIZAT R REXIR LS. TE . BRI, . FilESE Xy
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BRI, Wik, ER. B, ZE% 17 MERETHE =R, WE 51 (D
R, AT RIRME =RIRAE RN 16 A, Hrii. ik, 28 1LI5.
AR WAL 6 ME AT IR, Hl. THE. 5MHE 10 M0 =
PR FREGER RIS AT BRI R T LU RS b 2@ VLI, AR, WIAEEE
DXy bt B e R SR AT LA H R . 75 5 MRS X Dy bl B RIIR fR 12
ITRCR BRI . TR E X R AT, 23R KT N ER 4SS
WSEAAAETE R, KA LA RATRE RGBT R EMET EH R, —8g
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Moran scatterplot (Moran's | = 0.475)
3

y Moran scatterplot (Moran's | = 0.294)
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Moran scatterplot (Moran's | = 0.231) {‘/'30’3” scatterplot (Moran's | = 0.238)
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B5.1 EAFFERKIZTHER /T Moran's HEHHUR B

5.3.3 S (B R SEHE 53 47

(1) HAEPE
Zr P BT H AL . LR #5256 Hausman #5585, A NA SO N A1ZAE A & 58 250w
1 25 [a) A AR AT 9T
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2 5.8 LM. Robust LM ¥4 5

R WA LR
GuitE pfH GuitE pfE
LM-lag 19.799 0.000 11.745 0.001
Robust LM-lag 1.416 0.034 1.861 0.073
LM-error 217.857 0.000 92.903 0.000
Robust LM-error 199.474 0.000 83.019 0.000
£ 59 LR KSR
EN R LR
GiitE pfE GuitE pfE
SAR 95.06 0.000 37.90 0.000
SEM 85.73 0.000 37.91 0.000
% 5.10 Hausman 4645 52
IR BEHALR
Giit{a 16.81 15.78
pfa 0.0100 0.0150

(2) [EAgE R

B 501 g5 R m, WUERT, 2B MREBNEEARFLRIZIT RN
A, REUEN-1.818, HAE 1% EFHAT FESRE, £UHEE
w, WIEAT R R RS 0 AR TR L RS AT R S IE 3,
RS HRWE, WREEWH ST ICERMIRT: AT SRS HE AR R 2 R
RIS AT BRSO IE 2, R ALK i, TR R 48 (e it iz
TR ISR . GDP 3K 20 B A I 2 AR KIS AT R R L 2, R
GDP SRR, S 2 30 RIS AT R AT I s S K T X e AR 5%
CARRIEAT RN I, (B REE N BB MR, ZEIR KT,
TR BB L HEHE A TR L ARKISAT R 4R = o FESRIR LR, BRI REXTIE AT 2%
RN R, (H2 BB AU 10%, REUE H-2.866, HEE WA T
SRR, 3R RS AR IBAT R R I S M T O IR S 5 R xt g AT
ROCR IS N IE, HRA eI B E YA S A IS AT SRS G 3R ORIE AT
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MRS RN IE R EEH . GDP MK FXEAT AR N IE R & S
WRHBATRER RO B AR R, Rl R s T 2R
KPR R BRI O IR GRS AT BRI oy I, (BRI B RENS

£ 5.11 ZEH|EFER
A g WEARIBAT WA RIS AT %
-1.818%** -2.866*
A
(-4.98) (-1.85)
2.699%** 0.0982
5%
(7.50) (0.14)
1.688*** 6.29] ***
NIA] SRR
(6.26) (6.63)
2.278%* 810*
GDP #i K. 5% 78 6.810
(-2.33) (1.92)
0.0788 11.69%*%*
W
(0.11) (-4.72)
8.908%** 2.353
el
(7.49) (0.51)
1.578%** 14 .30%**
WHEALE
(2.05) (4.87)
skksk
W 5% 6.213 1.408
(8.98) (1.11)
1.727%%* 2713
AN N
(3.72) (1.60)
WGP il [ 0.0933 7.832
(0.05) (1.11)
1.174 -8.651%*
WHIREEAY 2
(0.84) (-1.77)
-2.739 11.56
WHEEFR L
(-1.25) (1.47)
-0.203%%* -0.0313
rho
(-2.63) (-0.37)
R? 0.763 0.531

*p<0.1, ¥ p<0.05, *** p<0.01
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N 3 AT R AR X AN IR 2 DR I B AT AR I B R S 15 A7 AE 25 At H R8N
RN NNk GV IR 2 RN SN AN

N 5.12 BrfR, X TR REIFREGENE, WERBAFENEEMRN
PR, RWIAHIX B A BN G 7] oM AR 3 XY 3 AR TR 22 AR IS 4T R0
X IR, BRI ATHCRR AR Y IE R 2, R X ERF

REWS 1E 1) e 1 J S 1 [X ) B A T 28 ORI B AT BB iR =« X TR AR B AR I

RS 5%, CNEEMPCYIERE, RSN FEFNIERE, RYAMX
IR DR 2 55 A2 BN 7T 50 A b [X PR R ] 32 1 X ) 36 AR 77 22 AR B i A7 BRI i i
XF TR AR B NI SCRCURON , B E NN IE R, AN MR R Ik
B, R NI AT SRS K1 R 2 e BE 6 i 3 AR i DRI & 3 b [X 1
WRPRISAT RIS T . X TAREAR & GDP HKA, BRI HERN N EE,
B2 [A) B RN Al BB PR SR, R A X ) GDP 35 Z8 25 4 m] B i 4
M IX AR RIS AT AR . X TR AR B IR A, B B RN A 6] %
RSPy VRS, R AEAE (A N . X TR AR BRI,
EREEBN Y IERZ, HRREAN R, RYIARHIX TR L RE % )
AR X ) B A TR AR IB AT R PP A IR RS, [ IS 2 7 v S ) S 2 3 X ) 97 2
TREHEAT R

TR, FEZeB AR ERBPINTRZE, FEEMNNIEE, %
45 AR IR TR B AN A M X AR 77 2 AR RIS AT B RISy A, R st

XFZME A IE . R AR BIRHR R 2 5 22 1) B 486 300 AN 8] $ 3508 350 A7 ik {2 35 17

R, RIS HZFEARTRERIGIZAT R BRI AN AE 25 ) RN . ke
A NI SCECSON O BB RN O IR S 2, L )32 RS I AT Tl e 2 M
Ber, LA H X AN 3 AT SCBCUSON B 8% (12 3E A i X AR 4 R DR AT BRI 32 15
AELR 0 JE 220 1 DX 95 A ik L RN o R AR R GDP G KR I BN Y IE B3, 5]
BRNARZE, £ GDP B KA (e gt A b X IR Rs AT R iR = . iR
PR AR B I AELAL R 1) B BSOS R (B B2 BB 1 R F W0 3, R W SELAb 7K S RE 5 1 )
S i DR A b X R A TR 2 AR E AT BRI . PR B PR IR LU ) B AL
JS2 AN [E) 2 RN 34 U e S 3 AL, AN AE A (A AR H
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8% 5.12
. I TR PR
pa \E
=R23vAVANNUIE?35 (VAN SY VI VAR C ke VAN LIE 23 v I VANIPS Y i O
-1.892%F 1,696 -0.196  -2.926%  14.07*  [1.14%%
ERRES
(-5.01) (241)  (-027)  (-1.84) (4.63) (3.43)
2.432%%%  4044%xx  7375%kx (0557 1349 1.405
5%
(6.82) (840)  (1496)  (0.08) (1.17) (1.03)
164 % 1.220%4%  2869%%*  6373%F% 2475 8.848%*x
YNSLIBa LN
(6.13) (3.02) (8.53) (6.94) (1.54) (5.97)
-2.321%%  0.481 -1.840  6.688* 7412 14.10%
GDP H K5
(-2.34) 0.26)  (-L11)  (1.95) (1.06) (2.09)
‘ -0.0425  0.943 0.900  -11.79%%*  -8247%  -20.04%**
A
(-0.06) (0.76) 0.77)  (-5.00)  (-1.77)  (-4.13)
9.211%#%  -3.999%  5212%*% 2667 11.15 13.81%*
IR
(7.30) (-194) (334 (0.56) (1.39) (2.05)

*p<0.1, **p<0.05, ***p<0.01
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6 ZREBWELENE

6.1 ff5R4Ee

AR T RE 31 AETTX 20102021 SRR TR SR, WAFEEREXER
(A bo) e E B A TR E R (B AT M HEAT T A€, KA =B DEA—
Malmquist 45 0 f ¢ [E] AL 75 2 AR B2 47 A0 HEAT I B, 76 e R Ak b o ]
Tobit B 5 i A K R 2 AT 70 A, e Jm AT T IR 1B VA 23 A 55 2 TR RIS 93 #7 o
I CA b A, W RLBE e v 1 e [ AR IR 2 AR R AT ORI L
T SIS HE ) BURSE LR K YE . BARES R T

(1) = FR A IR ER CR ) B A 84T e iy, (HAFAE R IR O . AR X
i, THEBHLIX 2= A .

R 2 JE AR E RIS UL, MBS, TREIEAT R & H AR
T, EAEREREUS, AHARBESEARMEBL T BEKT R R4
FERAPERPHIEK 1.3%, RUIE 2010-2021 A, WERHESTREAE K,
Horh FERZHARBP K HED) (BORFEDEFIYEK 1.8%). HIXCKRE,
R 2 0 DX I RS AT R oA, HIX 2 AT R E R NS TX
KE, A6 MEMIEH DEA G, Eh AZEE. 15 X g R ™
FEPIESK, KX AR TRERCRE i, HREERE R TR
X2 BEAR D MK

SRR IR THA TR LR R, WEMAKRE, REBTAEER, FEA
i TR . PR & E R A R THEK 0.5%, KILE 2010-2021 £,
WHA R IZAT R A g KAR MR BB/, Horp B0 2 HOR P K HES) (3
RIFEBEFBIEK 0.7%) . 4P HLIX KRG, FE M X 2 (7] 22 57t 3 BEA rp 78 P 5 3
X, TS RMBXZEFARE: NEETIXRE, A 6 MaikF] DEA A2,
B R ZEPEAR R TEAR L. BRVG. TSR, 13 MBX AR AR RIIE
W, R MIX A6 THARB DR G, HRESERA T B XIR[E R
ARG

(2) NIJWNRIFE AT R B2 R Junt 77 2 DR IG R A ARG, AL Ok 7 4E

o E ] e B ] AR
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NPT SN o ZE 4 AT Hp2ERE 70 0 FR B IR DRz AT RO = A2 17 AR IR EE I,
o R B ARG IS AT R 2 DG, S S ILGARRE. AR n e RN 3
PRIRISAT BT TR, b2 PRI SR IS AT R0 2 UM O, B4 T
FREERE R R OR S AR AN K o A8 AT SRR (388 I =ik a8 T BRI 8 3 5
JIHRTE, RefE AP SN At o DR IG B Y o X AT DABG I 2 A4S 5 22 IR e 1A 83 2 R 4
FISRNE, NI IAE 2 RBR B G N, Fe MmN . [T, BmfA
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P 2B RE . Bk, w3 ] SRS B T 3 TR A TR AR 1Y
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