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Abstract

The integrated development of urban and rural areas is one of the
major strategies to resolve the current major contradictions in China's
society, and to achieve high-quality development and Chinese-style
modernization. Meanwhile, it is also the key to achieving breakthrough
progress in the strategic development. After the foundation of the PR
China, the relationship of urban-rural in China has gone through several
stages, which gradually evolving from the urban-rural dichotomy to the
coadjutant stage of urban-rural coordination and urban-rural unity.
Entering a new period of development, against the background of the
second 100-year goal, the Central Committee of the Communist Party of
China (CPC) emphasized on regarding “urban-rural integration” as a key
to development. Promoting the "two-wheel drive" strategy of rural
revitalization and new urbanization to be implemented, and building a
new kind of urban-rural relationship in which workers and peasants help
each other, complement each other and prosper together. The Yellow
River Basin is a multi-ethnic gathering place in China, and due to
historical and natural conditions, economic development is relatively
backward and urbanization is relatively slow. Promoting comprehensive
urban and rural integration in the Yellow River Basin is a major initiative
to achieve high-quality economic development in the Yellow River Basin.
Besides, the development gap between the various regions in the basin is
obvious, and the problem of urban-rural dual structure is prominent. As a
major strategic area for ecological security and high-quality economic
development, taking the road of good urban-rural integration has a
demonstration effect on the comprehensive revitalization of China's

countryside. Based on the content of urban-rural integration, this paper
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constructs an index system of urban-rural integration in the Yellow River
Basin to evaluate the municipal level in economy, society and ecological
environment respectively. Taking the data of cities in Yellow River Basin
from 2000 to 2020 as a sample, we assessed the extent of urban-rural
integration from a municipal perspective. Moreover, the study discussed
the features of regional variation and dynamic evolutionary patterns in the
Yellow River Basin with Dagum-Gini coefficient decomposition and
kernel density estimation. Finally, using spatial econometric model to
conduct a comparative analysis between the whole catchment and the
upstream, midstream and downstream regions, and to discuss the spatial
convergence effects of the differences in integration levels between urban
and rural areas.

The research results show that: (1) The urban-rural integration
advancement in Yellow River Basin has achieved remarkable results, and
the level of integration in all basin has shown a growth trend from 2000
to 2020. In this context, the degree of urban-rural integration in the lower
river area is the highest, even above the average of the whole basin. The
degree of urban-rural integration in the middle and upper river area is
lower than in the total level. At the same time, the spatial distribution of
urban-rural integration in Yellow River Basin has obvious agglomeration
characteristic. The cities with higher integration level are concentrated in
Shandong Province and Henan Province, while the lower integration level
i1s distributed in Gansu Province and Ningxia Self-governing region
sporadically. It showed the spatial pattern of "high east, low west". (2)
Overall, regional differences of urban-rural integration in the Yellow
River Basin shows growth trend totally, with interregional differences
being the main cause. Among them, the gap between downstream and
upstream 1is larger and tends to increase, while intraregional differences

show the following distribution pattern: downstream > midstream >
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upstream. Meanwhile, regional differences in the subsystems of economic
development and social life are decreasing, while the trend in
environmental differences is less pronounced and remains at low levels,
with interregional differences being an important source of variation in
these subsystems as well. (3) The dynamic evolutionary difference of
urban-rural integration in the Yellow River basin becomes more clear,
with obvious polarization in all regions, especially in the upper and
middle reaches, where the density curve appears as a double peak,
showing polarization but gradually turning into a single peak over time,
with the width of the main peak increasing and the absolute difference in
the level of urban-rural integration between the cities in the basin growing.
(4) The level of urban-rural integration in the Yellow River Basin
exhibits clear characteristics of spatial convergence. There is no
o-convergence in the whole basin and downstream, while a clearer trend
towards c-convergence can be observed in both upper area and middle
area. Meanwhile, there exists significant -convergence and conditional

-convergence both in the Yellow River Basin and each region. Absolute

-convergence is faster in the middle area and slower in the lower area.
For conditional -convergence, the speed of convergence increased to a
different extent in each region after adding control variables, and the
speed of convergence in the lower area remains slower. Besides, there is a
significant impact on the convergence trend of urban-rural integration in
the Yellow River Basin through government support and urbanization
building, and it expresses the regional heterogeneity. The development of
urban-rural integration is a very effective method to promote rural
revitalization. At the present, it is necessary to promote regional
coordinated development actively and design differentiated development
responses in Yellow River Basin which can reduce the gaps among

regions. What’s more, it should fully activate all kinds of urban-rural
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spatial elements, and realize the optimal combination of urban and rural
elements which can raise the level of urban-rural integrated in the Yellow
River Basin efficiently, and achieves the goal of common prosperity for
all people in accordance with the Plan at last.

The possible marginal contributions of this paper are: (1)
Considering the strategic importance of ecological protection and
high-quality development in the Yellow River Basin, and actual situation
of its natural, economic and social development, a multi-dimensional
urban-rural integration index system was established. On this basis, an
objective evaluation system containing level measurement, feature
analysis and decomposition of sources of differences was formed, which
provides a scientific references for effectively assessing the level of
urban-rural integration development in the Yellow River Basin; (2)
Considering the complex situation of the Yellow River Basin and its
long-term imbalance in regional development, it is necessary to analyze
the convergence of urban-rural integration differences in the basin based
on the theory of spatial convergence. Moreover, further investigate the
factors that hinder the convergence of regional urban-rural integration
differences, and provide a basis for promoting the construction of new
urbanization and high-quality development in the Yellow River Basin in

China.

Keywords: Urban-rural integration; Yellow River Basin; Regional

differences; Convergence analysis
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S AEMBE . ERIVE . W2 5 REBEWRN AN 2 J5 R 9 ok &
BB 2 th AR iE IR R R

(3) B

ARFERRIAES SRR RATAER, TR R IR, INifestin 2 4
() B A= S A B R W R A JRE o AR S TR ) i 5 2 A0 4 R 2 IX el £ AT R SRR AR ) [
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1E R FERRARELL - = (3.1)
A K=} Ay Al A = (3.2)
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FAPEMTEAR B R, IR FHR bR AR B 5 R FE AR SR AN B o
(3) WEfbRILE,
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3.3.2 WL R KFEXE IR

AR BGE TH AT 21 2000-2020 4F 3 AR 2 fill G & KT ER 5 1R H0R
3.3, #2008 T M 2 ISR IS 2 Ml & R KT AR E S B B A 211 3.2,

£ 3.3 2000-2020 FERIM MBI 2 LG KFRUELE R

G s iR il i
2000 0.2942 0.2733 0.2761 0.3292
2001 0.2961 0.2767 0.2764 0.3316
2002 0.2976 0.2805 0.2804 0.3290
2003 0.2969 0.2852 0.2816 0.3218
2004 0.3059 0.2890 0.2953 0.3315
2005 0.3083 0.2981 0.2936 0.3309
2006 0.3167 0.2926 0.3050 0.3498
2007 0.3233 0.2964 0.3127 0.3579
2008 0.3351 0.3061 0.3249 0.3716
2009 0.3431 0.3154 0.3356 0.3767
2010 0.3455 0.3139 0.3493 0.3728
2011 0.3469 0.3259 0.3332 0.3801
2012 0.3580 0.3371 0.3465 0.3896
2013 0.3692 0.3437 0.3622 0.4015
2014 0.3806 0.3534 0.3704 0.4178
2015 0.3839 0.3573 0.3735 0.4205
2016 0.3885 0.3602 0.3744 0.4299
2017 0.3919 0.3580 0.3754 0.4409
2018 0.4004 0.3644 0.3818 0.4549
2019 0.4088 0.3766 0.3881 0.4610
2020 0.4149 0.3826 0.3949 0.4663
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B2 2000 SE10 1.41 %, WIIE]S> HI4E 2003 4640 2010 46 /Mg ETE, {HE A 2B
IR ETHEESS, SRR IR 2 G K KT BEAE IR 2 AR (M Rp e et
AR SGE, (AEGEEEAN G Bk XERE, BiBhXIN S mak
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PN HLIX 17 AR, A R S TR S, B0 i DR i
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WEHE X (3 2 Rl R R KPR EUH Z2 1R /N HARAK T A /K7, BB A M X 3
SRR G . {H 2006 F2 )5, HEHLIX IR 2 flE K R KPR 2
T EUEHLIX, FF HAE 2010 N EHOR, B Z R ER N T i X
ZRE RIEACFEBIBK RN 1.76%, HZXEM 2 e R EKFHES T L
W X, I I A3 P35 K1, B AR SRS I R (R DX AL AR 34 A ik
I3, FURHLIXR 2 Al A /K PR
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T8 B 2 =) B A SRR T AR DS A 5 2

(1) 4z A% 18] B AR R

)R 5 AR % (Global Moran’I) A LA R BEFR AR 10 42 Jm) AR SRRE L, H
A S A W B A TR P G S (R PR s 5 o T A 2 T B e R P P8 SR R A S
HLARIN S 22 50k

== ¢ =) -) (4.1)
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H, So= _, ;o NHEENREBIITHRSAEANE, O SRR
AT DTS 2 B EIREL NITE TN 2 B e R e, 3R
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(2) JREk=E A 5 AH K

Dt — AR U ) B R AE B DI N A, 38 R B 5 == F55 (Local
Moran’D) 3 #r XSG HR 1 =y B 25 1) L AH G . 146 B0H DL IR 817> 2 A) 6 5 A0
SISl U110k S b A g I R ST S L p ) = S/AS v

=C =) - =) (4.2)

(3) oA AT
K Getis-Ord Gi* L I 2 & R IS BB IR 0, SN
= o O 7 _ (43)

26



N T e L A7 SRR 2 R B 7K1 I R L X2 St o

4.1.2 W2 REKFRIZI8 TR HFHE

>
g
-+

>z

AR K5

[ <0396 I <0.3196
I 0.3197-0.3576 B 03197 -0.3576
B o02577- 03888 I 05577 - 03865
0 205 410 820 1230 1640
. o o7 2205 0z B e 0_205 410 820 1230 1840,
N N SZ
A 20204F A 2000-20207F 1

\XLN ’“‘!,\/' -
[E=8 4
4

KE
] <0.3198 g <03196
[ 03197 - 0.3576 Il 03197 - 0.3576
I 03577 - 0.3886 T 2
0 205 410 820 1230 1,640 PROLI= 0.5 0 205 410 820 1230 1640
I >0 3887 - e 3 I -0 3857 —— Tk
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iz 1Y B AR W 300 2R ST R 2 R KT MR B sl 70 9 DA 5. Hh
4.1 W LLE Y, SIS 2 B A KT I S A BN IR, BEE R B 2 425
W2 — AL TARRIITIE, BRI 2 Bl & /KT B 1B, Al /KT R i
SR AR BN BAORE, 2000 S SR 2 A S KR TTAUCE B 2 A
BRANT, ME] 2020 FHRER R T 32 N, H A BEE R ARLE N EHLX 1)
FEATILIARAS , X5 Tt X -P30 . Vi s@ A 5730 /078 2 H =R b
GACFBS A IR RIS i X 3 2 @l G AT B s 0 A0IR A,
EER AT EL U L KRR X I 2 R AT, A8 23T R iR
PR, B A T T B4R S Eh AR AN s Rl BB DX, AR YRR, AT
AN, =0 ROV J BN, — e R ERAGIR 2 S R . EAh,
LG PO 21 I 2 G HRECT BIME I 0 ARG, S 2 Rl G KT
M B > rpiie> B, SILHBL AT R R, UL SRR 2 i
RJEAFAE € B X 7«
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4.1.3 2 RhE K TRz 8] 8 SBYHE

13 78 42 JR) Moran’s 1 5K 73 HT 3 T i 38 2% T3, 2 Rl 7K1 1) 25 ) SR B AT
Z2 SRR R, IR JR B0 8] B A DCRAR T3 £ Rl 7K P B A () 7 B DX k)
7] o NFE 4.1 1T LS5 SR T, 2000-2020 A BRI 2 Filt & 7K T ()42 )i Moran’s
LERFENIE, HISEE T 1% 5% A RIS, 1B S R I8 2 fill &K
SPAE 7S [A) AR I R B RN, I 2 Rl S R BB m kT, L 1 5
RGP IR s 3% 2 Rl G FE BB I3 T, JFL R 330 7 R R 5 7P RIS, 138
B ST AL R 2 fil A B I AP (RRES o AT 4E 2SR, A 2000 4F
#) 2020 4 Moran’s I ZHLH R FTHES, RS RSN 2 MG KCP I 25 [0 42 5
RAERE— PR, IF BLRlE /KT R B0 H 3 (2 (R E 3 A 1

£ 4.1 2000-2020 FEFE A RIBH 2 BETREER BHEIKRE

FAy Z 18 P {H Moran’s |
2000 6.3960 0.0000 0.3314
2010 6.2878 0.0000 0.3958
2020 7.5428 0.0000 0.4756

MR Moran’s 1, 7E 5% 52 3 M /KSF R, K S8l R4 4% 38 7 4l 43 AR
T I S 4 PR, SAE MR R B =, (AR LIRS A K.
e AT A AR AT AE NI L AR B, AR T o A e B H A
TR WITEEE, T 2 AR A R T A LA, U BRI 2 il
G I B S 0 2 () SR SRARPAE o i — AR Gev B SR A T BT VR IR 2
E R RAEHUA TR0, BRI 2 il A48 25001 25 [A) SR 155 100 S BT TR PR A o 2o
SRAZE DX IR A 5 DX U 3 B A DX 2 R /K SP v HL 2 AR A, i SRz IX
1AV BUX U X 3R 2 Al KRR B s AR R A . B 4.2 WL, B
TR 2000-2020 F R RFEAR G PAE TR IR, REAELREN, HIILAER
BT AU RRKTANE R, 2 aaE KPR . 3R 2 s R IEK
SRV BIX B A A BRI, L, 2000 A B RIS A X A R
IR A AN R L PR, I R X R P AR O A AR A LR
XA A 2000 AER PG48 I 2 RN ZZBEIOR, BRI L PE AR SRR BE R, {5
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BIRDATAIING, A AR ZE . RN, XS IRA A 1 HAl 25K
HUR RN, IR 73 I 2 2280 . 25, L oa A g st ST O 5K
IR AT IR G RO B o ulia X, SO BRI R T2, fie
BEMLX — =k, ANIHESI 2 X PR & . 2010 )& T 99%1H)
AR X EEE RN, 2020 4, @A XKEERE EFRTEMX, ¥
BB G Ik 2 fil 5 R R ZIOT B g it X 2 B e g | X sk A 22 5 RO B3

B 42 BHFWER S R HER RS

42 WZMEKFXEER T

M AR AT o R B I 2 Rl G KA A R b X 22 57, it
— DU 2 e X R AR L DL 22 52 R UKORIR, A SC02 ] Dagum 4 e
RBO L IS T AR b vy TR X PRI 2 RS K SR 2
A XN ZE A DX R) 22 S AR A R AR 3 R

4.2.1 XIBERSRIEL

A F 5 = HR 7> A ] Dagum £ JE KRB R TR0, W FUTI IS 2 e K
JREGETRB S T REFREIX 2 57 . BT R/R16%0%, Dagum 3 )8 R
5 S8 F 73 HREAS 1) 0 AR DUANAZ X B F) 1), 0 R A PR AR 22 37 70 i 2
WZESE IS A AR L =FR7,  HEANE & 70 At [X 18] 22 B AR SR

N LN/NSWAE
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29



YN 1 e DA SRR 2 R B 7K1 I R L X2 St o

AR T 2 Bl & LR SR P IE . AU AR 73 A H ORISR 3R
T T R oy =, RO EJE . A R =IO, A s Ry
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7&, 1 Dagum 38 REC AT, Jext Xl KIRIII 2 G 28 & 1a 801~ 251
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EoAsk H o= o+ o+ o Hrh, XEAREERE MERTE K
ZAVAE
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= (4.7)
g A e AR5 MZERTTR RN
= (1+ s ool (4.8
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XSk B AR LN, Ron HIR S G KT 2 SR VR R T, B A dn
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~AH =/ Fon KA S RIEA Al M teE, =
/R AT I 2 Rl G K SR R BT T 2 Rl KR
Mg E, Fox ()X E 2 G KRR ZEE, X ()FE -
>0 AT FITA AL B MECAIE,  Ron (MR —BrE, Rt
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[ee]

=, D,C=) O (4.12)
=, O,C=) ) (4.13)

R, 2 Ta) ke A 5 5 2 T DX 8] A2 X 8 i 5| A3t XA AR, a2k oy
IR BIAAFAEL XEBIIFEA, WAL RHBUEN 0o (BABSEILF, MR
SRR Z [BAFAE A R Z RO, WAt il 2 A a7k Bos (D fX
LTI 2 G AT RAR (R BIIRTT, wlh T SO AL 6 SRR LI 2 il &
KPS JE R AR BRGNP, 7RSSR Dagum %2 JE KRBT, A
G BRI T ST AT DX g e B A (R P R, B2 ST T XA I 2 il S K
RN NRER

4.2.2 ZEKFERNXIBER KRS R

R42 BZMEHEBXBERDERTERE

4tk DX A 22 57 [X sk ) 22 5 22 5 TR L %

DA
Froo F— k= = X X B
= W W Wk
7 biF i T " ® ® " H g

2000 0.0752 0.0611 0.0653 0.0407 0.0640 0.0960 0.0944 24.02 57.49 1849
2005 0.0666 0.0715 0.0650 0.0403 0.0700 0.0770 0.0674 28.70 41.09 30.21
2010 0.0692 0.0548 0.0567 0.0560 0.0745 0.0920 0.0611 2696 5525 17.79
2015 0.0695 0.0428 0.0547 0.0570 0.0514 0.0867 0.0774 2638 56.46 17.16
2020 0.0763 0.0396 0.0498 0.0767 0.0465 0.1058 0.0983 2534 59.83 14.83

0.08 012 ¢ MK
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(a) BEERRIRENER () kP TR SR (e [R5 R e I ik

B 4.3 EMRER 2 B aKF XIER R/ R TTRRE

(1) TRk X 3 P 22 5

R A2 MNE 43 (1 (a) ReW T SRR 2 Bl G KT 1B R 22 5 A IX I 22
5to MBI 2 il & W2 5 BRI S RE, 2 Bl & R KT (13
X 25 Sk B2 BUHSE T e BT RS, Sk ERRBOR KR RN, R

31



YN 1 e DA SRR 2 R B 7K1 I R L X2 St o

W2 G R R AT I IX 22 AN 2000 11 0.0752 T F1] 2020 411 0.0763,
Forp 2005 A4l X SR ZE RN, 2R ZERIEBEYOR . X UHTES £ S B R B
RIS N I 2 RilE /K RRZE R — B R IR, (IR AR A X R T
ZEERIR, W2 MG /KFZRER I AR R R s . NS XN 2 7R,
VR L X IR 2 A KT XN 7 S R T BRI, B R BRI R 4 )
N 2.15%F0 1.35%, Ui B L3 AT eh i s X A 38 2 3 T 9 2 il & 7K1 22 3B Wi i /)
M52 MR, FHHXXIRA 2R R FTE, AW ETHEE N 3.22%, 3
U X T B 2 Rl G K ZEREAE RS R, R U X SR T 2 R A T 1]
RUZEH o TR M T L GrRa T ST EEY TR 2 A R T
KT BRI KF, 9 B SO E SO I&E S, RIS T e X Py
IR 2 R AR BT AN E

(2) BT ek X 3 ) 72

R A2 FIE 43 (1 (o) 7R 7 RS X IR 2 fil&KF 2 5 1R L
Ho MR EAT S, BRI R X e RS RIS ETH
A, H BT XA BB 8 a7 HAR X R e, S, B
DX 35k (] 3 J& 2 50N R I e B0 T B S 35, 00 BH b D AN o it e X3 2 R Ok e K
SR ZE ARG/, T AN R 9 B R A R L X 3R 2 b KT 2 SRR
XA RE Ry B IXAE LT K e Bl . BORIKE . N it g SOt oh T
ST AL N X B BV e, S ECR B IX S R X 3 2 G KT PR AR
BORZERE . [, o B Xt 2 Bl i & R HA — e AR AR, AT A 73
P X33 2 Rl /KO ZE BEIRWT A /N . BARSRTE, R o X 3R] 1 5 B R A
AR RGN, IF HAE 2010 fE 2RI OK, ZJFEBE R, BHPATFihX
DX 4l E) 22 e B = BT, BAEINIE AR, ARG AR 0.49%. il R iF
[X 42k ) i J& B BB SN I K, 7E 2010 4R XA 2 ik Bl N, 2 5B AR
m, FHEKEN 0.20%. HILU, BOMRISEN 2 — R R, X
IR 2 R BT (022 AT SRAAAE, BRI A i X 2 [R) () 22 BE AR 46 /D, X
Sl B I T PRI A S, AR B SRR R UL X 2 K R K R X e
PIERELR, DX el A F AN~P- 4 [ LR A

(3) BEIATIAL I X 3 72 5 1) R U 5 DT ik g

R A2 FNE 431 (o) X BHRIEIN 2 RGP 0 X2 3 AT 0 i, 10
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SN &R R TTIRE . BACKE, IR I 2 Rl G /KT DXk R 22 57 1 STk
T XN 2 5 OB AR B PR I DT AR, — 22 S LI P 9T 2 TR 2R 40
N 54.02%, 26.28%A1 19.70%, H1 1 i B X 35 [1) 272 S ST 4, 2 b2 7K T i
PR 22 S T ) BRI . FARRT Xk E) 22 S 2E W0 Ay SR 5% R RS BT
B, H ETHIEEE IR GE . SUCH I, XN 22 5 5 A AR W P 3 2
Poe ETHE RS, BN BEEE TP 52, SIS K7 7 25 1 X I
BT KRR BPIRAS o G55 IXIRIR) 22 70 A el fn, Nt X BRIk, il 2 B4l
VOt AL ORBE . PR B AR Ty 4R M 1 IR SRR,  ANTTHES) T b X I 2 fit
B RIPOE R S B, FERLRI PO 2 a1 TAE S, e RREE SN X
SIE) R I ZE B, NSRRI N G BB, VEEI 2 M EE, B HERIR 2 G
SIS AT A e O R R

4.2.3 FYHEKFEHNXIEEREKIED B

B NETERE AT S =A T RS FE RN 2
RE AT XA 22 5« XA Z2 3 R SR R, DL 2 5 KRR S ok, DAY
ST USRI 2 W g SR S 1 S AR

(1) TRGXIHA 2T

#£43 ZFTRGREBEREREXBAZESR

Fhr

2t K I Cane e SR GRS

PSRN JSYZS JSEZS

S ot/ S it S Y N Bintz R L i Fir o i

=i JENE 5t

N

2000
2005
2010
2015
2020

0.2134 0.1472 0.1548 0.2088 0.1768 0.2151 0.1261 0.1169 0.0745 0.0551 0.0376
0.2129 0.1969 0.1733 0.1553 0.1552 0.1756 0.1343 0.1063 0.0768 0.0909 0.0407
0.1564 0.1129 0.0749 0.1000 0.1383 0.1366 0.1388 0.0678 0.0643 0.0506 0.0717
0.1727 0.1305 0.1045 0.1259 0.1014 0.0682 0.0892 0.0563 0.0649 0.0541 0.0674
0.1824 0.0864 0.1221 0.2000 0.0913 0.0470 0.0732 0.0573 0.0758 0.0793 0.0665

0.0697
0.0510
0.0600
0.0508
0.0717
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0.25 r 0.25 r
0.20 '—\//_‘ 0.20
0.15 0.15
0.10 0.10 ¢
0.05 | 0.05 -
0.00 0.00
20004F 20054  2010%F 20154  20204F 20006F  2005%F  2010%F 20154 20204
—m— GHEE e R A SR —— L —a— il —e— T
(a) ZRTRELMKER (b)) &0 RRXIEHA %R
0.25 0.10
0.09
0.20 0.08
0.07
0.15 | 0.06
0.05
0.10 0.04
0.03 |
0.05 | 0.02
0.01
0.00 ! . L L ! 0.00
20005 2005 2010 20155 20205 2000%E 20057 20105 20154 20204
—a— Eiff —— Fiff —e— T —a— Liff —e— Fiiff —e— T
(o) ARG KB P25 (d) A IRRE XA % 5

K44 =RTREXBHNER

F A3 MK 4.4 BoR 7RI 2 fla b =287 RG0SR Z 7 XN
5. NZRT RGLMERINVEWEHKE, BUFRET RGN XK ZE R
SIS TG ETHRES, H 2000 FF3] 2020 42 7 E8AA EA T thad
T RGN XA 2 R R IR RIS, HAE NRRIRREA 3.25%: AR
BT R G0 Xt A 22 e /NI BE BN R T 3, AR IR FE A 0.09% .
R BRI N I T AE LR R R AR A PR T TR AEAE 22 0, T AL 23 AR 36 T THI
FAT PR R X IR 2 ok, i X 7E Ak 2 26 157 T R (X 3 P 2 7 3%
L BCRIR I N RR A, R8N RRRN 7.32%: TELTT R JEJ7 TH I XN 2 57
SR FERE S T RS, WAL K RIEEON 0.1472 T 0.0864; AR
PREE KT ) B 50 b T e A . Ui B b T X AR AR B X ) 2 7 T K 4
DR Ao HETEAE X I0N 22 e i/ N TR, AT A it X3 2 il /K7 X
del A 7 5 R DR M 4 /0N B R THT o PRl M X % R G X N 22 e R B B
2%, X A5 R RK T Z R 2O ETF—FB— BT S, ([EBR XIS
P ZE S KPR R I s AL AR E 0 DX 22 53 5 B THIG NI, T FEIREE A 2.68%:
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AR IR XA A 22 e ) RIS IS R BRI B, (R IX I P 22 S K P
THI o T A X 22 S48 /MR 38 T A 5 R R A & AT K P I Hh R R JE . Rk
Hh X 2255 R X 3N 22 550 NS BT, 7E 2010 422 J I8 35 /NA 0.1000,
ZJEZEFNEEY R, Ao AR 1 DXt N 22 o RN T R s, 3R e
FER 3.50%, ARSI XA 72 e R I A, B T X S5 K
JEFIAERIAEE X SN JE R R T3 T XN IR £ il G KPR R AT
(i
(2) FRGIX I 7 57
K44 BTRGRBXHRER

LT R (A ga SR GROSIN:

Fb R—  R— i— R— R— P— Ri— L— i—
B R R W R R i R R

2000 0.1564 0.2679 0.2493 0.2138 0.2394 0.1342 0.0896 0.1091 0.0610
2005 0.1926 0.2439 0.2547 0.1794 0.1936  0.1289 0.0713  0.1044  0.0825
2010 0.1124 0.2455 0.1827 0.1867 0.1645 0.1141 0.0653  0.0652  0.0691
2015 0.1264 0.2476  0.2021 0.0918 0.1465 0.1098 0.0735 0.0712  0.0618
2020 0.1193 0.2483 0.2153 0.0727 0.1373  0.1065 0.0779 0.0848  0.0707

20004 20055 20104F 20155 20204 20004 20055 20105 20155 20205 20005 20054F 20104 20155 20205

—m— bR —e— b T —e— b T —m— i —e— FiE i —e— i % —.— i —e— T —e— T

Cay B0 e (X Ik o] % () s thid (X e) 2 Ce) A BRI 1k 2

4.5 =RTREXHEER

RA44ME 45 B T =T RGHRERI IR ZE ST . Ei— it X AL
PRS0 DX 3R] 3 JE R B0 T B Jm T TR 5 R R AN 2 AR i 1) X 3T 4 JE AR 3
IR AT RS, UL P A5 RN 2 A3 X3 a) 22 57 (R 4 /D 2 3 K
Yk 2 il G R KT X8 22 57 4 /N B R o B — T XA 2 AR TR U
DX 35k 8] 3 JE SR B R DB T BRI S, Gt I 4 Bom A= 25 PR B i K X3 5
BRSNS BT, SATE R R ARSI XA AL e R Ay K, 23T
AN P X I 2 A R KT R IO I R AR X s S, O ELH ATl
FEIBHINGE . il — Rt XA S R S fa S0 X R 5L JE R BB ~ i, BT
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Bl FE AL/, T 22355 R R AN AR A PR B A [X ek (B ik JE R B R e B — T Be—
IR RS, UGG R R A A AR BT X IR 22 52 IR 2 Rl X35
RIBAFA N FE R K.

(3) T RGIX 2 F KT ok

MNFE A4S FTLLE, —RAFRE. o EmMA SR XA Z 75Tk
I 53 A2 25.33%, 25.43%F1 28.36%, I ibi B B TR LI, 2 Al 75 7K ST X 35
W2 R ERIE T A ST 2 7. R &K T RS0 X R | 2 5 5Tk
TP IIE Y B 56.80%, 56.28%A1 38.11%, H L5 W 35 VAl sk £ fi & 7K 7 X
o) 72 S A TV B 52 B 22 0 R SR AL 2 AR TR T T U » =2 % KT RATRHK
P X 335 0] R A0 5 DUk~ 38 20 A2 17.87%,  18.29%F1 33.52%, LA EZS3E
SRR B ST W B T A R T R G, BRI 2 Al KT
XS R 2 B R R FASHE N Z R . HAEENE, 80T
RGNS FE DT AR BB, R BRI A KPR i (D kT
HIABACFEAR GaD 13T, A1 7 B IREARSE X, RIGIE 75 56
VERRIAE SR B A . £% EORAE, SEIRAERIN 2 G KT X 3R] 2 S i
KT8 DI P 1) 28 e % XAl B R AR B, % AR G0 10 X 3 72 S 35 5 2 p X )
25 5 5L

K45 FREAXBEZRPORFESHTME %
TRE 77 KR 2000 4= 2005 4 2010 4 2015 4 2020 4

X 35 A 28.07 27.10 20.75 23.66 27.06

ZUTRRE [X 5[] 50.94 44.97 72.59 65.74 49.78
AR 20.99 27.93 6.66 10.60 23.16

X 35 A 27.39 28.84 26.44 22.89 21.60

FaReaa e [X 5[] 52.21 47.16 47.55 65.58 68.91
AR 20.40 24.01 26.01 11.53 9.48

X 35 A 24.10 25.42 31.17 29.28 31.82

EERSSIN ) [X 5[] 57.43 52.33 18.32 34.39 28.10
R AR 18.46 22.24 50.50 36.33 40.07
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4.3 L MEKRENTRENE

4.3.1 ZIEFISEIL O

WE FEAGTH T — M R E S EAl T 7705, BERE A Rl THRE LA &
R, I DAAR ) 28 S % X, 2 il KPR IS ] AR A, B
SEREATERT 2 1A AR 3 o A % 2 B il 2R R 7K P B R R X33 2 b
TP TR o 2 It 0 11 v P32 R 5 P2 SRR R 2 T R R /KT TE X I AR SR AR
i 2 I WA H ORI I 2 Al A K IR S, 2R R R R (D
YR 2 BE KT 3R T 5 HARSE T B 220, kit R, RORIX I 2 A K
7 AR TR R o MU SCR AL FE A J7 i, — 5 THE IR — X3RN G i) L %
A% P I SR IR 2 Rl /KPR B AR, 50— 7 THIAE 24N X3 A B )
LU 2 A % P T 2ok 7 TR 2 R KT R X 57

FARBENAS & FIERERRECH (), W XA 2 B R R KT IR A % i i 2
e

Et

1

(V== _, (—) (4.14)

Horp,  RUWMEEANANE,  OVRCEEATIAE,  RORALR A Y
MIE, WA RIME, ()N Kernel #%% BER4. B, ERREEREIY
AWk b, ASGERFEE ANz E (X 4.15) BEATHEEM, HR, £ 58
Ve b, — MOk UFAT 588G THEBORG , (EAE R ROOEIE /D, 8 AN
JeH s INRAGTEERTT 2, i vl O A THRG A EE AR . (A, ASSCS AR
TR B LT 58 o

()=exp(-5) (4.15)

4.3.2 W2 rEKEZEEHEZTHL

Dagum Z JE R Eo i A S 1 BRI 2 il 5 KT IR 22 57 B H R,
DAL 5 E A0 22 57t A PR 5 B 2 Rl 5 /KT AR AL B« 9 1 ER AT TE RN
EIFERS B I 2 Al G /KT B A A I, A SCR R A THE, 72
s B . EIEIBAS . PR H Kl 270 A S e A DU STy 20 A X3 A 3 2 R
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BRI ARHE (R 4.6) o [FIEF, SCHZHH] T 2000-2020 43k, BIFHLIX .
HRE X K N IX YR 2 Bl G FR R SRR R, HARgE R L 4.6,
F 4.6 FHFMREI 2 G R BKF RIS EBRME

[X 42k HHES-Y VA=A FIER Wtk ass A S JEE

s % N, WEYTR BIE— g FtERE, RIS
X % FENEE, YR BlE—pig fiitiR, FEREUSK
Hh e L X % R, WEYTR BIE— g FERE, RIS
N HLIX % mE R, SR BIE—E AR, SERIK

0.6 0.5

0.5

0.4 Lk

0.3

W 2 mtKF

Efr 2000 b 5 o
y 0.2 0.2 e mEKF

(a) 28 (b) LifHhX

0.6
0.5

% Ak F : 0.2 Y ML mA kT

(e) Hiiphx (d) Fiipthx

Bl 4.6 BMAIBE S X 2 f G KT i3h A

# 4.6 T 4.6 45 R EIR, 2000-2020 BRI 2 RlE 7K 10k 2 R it
LAMBONIA N — 2 MHTE AL EORE, FEREAIN s i 4 )= T 2 il 5
TRV A 8 P it 2 R DU H BB A A2 (KA %S, U SRR AR (1 2 il 5 /KT 3
AT, 302 XS R J 0 AR AR E BeE R . 2000 0145,
FARE IO R I ERM AR UK it T2 5% e 1k
WEAL 2 MR IS R, £ — RIIBERSI 3T, B’A, 578, HRE®EE
PRERAE SIS £ Z R RS A BB Tt A R 2 DX 3k 8] (10 1 1R
IR, ST B Ay e DX 2 Rl R SR B 20 A h 242 HH AN (R RE JEE 1Y
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AR, UKL X 2 G KA BT T, R ki ZEHE R 2 fil
ERBEFTHAT T BERR, KA BT E R R RIS [F 5 4 1 H AR

TRMFUETEARE, AL 2 e B TR HLSE YO, BB
TTRIBREARIN 2 Bl G KSF RIS USSR 2 Al G /KPR 2 F 4k
e DR e e DX P A it 2 Ve [RDRE SR 0 v B R B EL SR REAR R, BB by
eI DX I 2 Rl R KT IR B HORE FE 4 e o Bedh, Bl X it 24 2 0 o B2 E
I X PR LT, 2R R X3 P R 2 Bl A KT 0] 78 B R R . 3K T
EiEIX N 2 A AR ST, (R RNk T R e 05, Mk LA B
VBT R R, ITAEAS Bl X 3% 2 Bl G R R i) 22 RO R il X R %
JEE T 2 2 06 v R 1 P [ NS 58 BE 4 /0N, AR it DX R I AR S S 3%, IR T
U DX I N TR 2 Rl R KT 4axt 2 S IEAE RS SR /N . (R IZ, T
et DX 2 (1 2 06 5 R R ARAE AR ), RS RIS Y b e X it 2 U ) i R
MRS, B HORR e, U5 B Ot X P S 38 71 194 22 S5 ks ) RS A R H

= NIRIEE H SR, A by TR X A B R i 2R ERE A P 3
I, B IXAR A I 2 Bl G KSFAEE TR IR SR . AR, & X
AREEALE 2010 AT ZAFAEXEIL LR, 318 2000-2010 4[] % Hi X 3% 2 fil &K
SEHBIX ZE SR A, by TRV ] ) TR ER /0N, i e XOXUEE 2 TR ] ()
() PRELR, U it X A AR AR BN W S 2 (R AR A I 5, B 43 3k o7 (13 &
LG KT AR T . AR, 20 4E HLFEE I 2 YR R R RS 18
1 DX A% 2 P it 2 (1 R H SN2 AN IR A, SRR X IR il KT
IR AL RHIE R A T 5910, XN IR 2 Rl 2 AR FE A1

DU A3 AT AE F VSR, A3 = A DX A% 2 B it 263 e D H AN R 2 2 1y
fi RIS, B X AR LE S0 T 3R 2 Rl 7P A b 3 HAt I e - (8
PRI, T X 20 Ai i 26 WA HB R B G AR N e G HB R, R IX N Ui A
DX F B AZ 00 R R T A B R IR 2 b KP4k [RIRHEAEE I £ Rl 7K P )
W HeAh, M 4.6 FUIL T LUE B, AN byodry T X Rl A A R
) RIS Hy, Ui & XA A I 2 Rl G KSR B S P B4 2 8] 1) 22 BRI 4
N
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4.4 Y2 RhE 7K T BT S WS AE

4.4.1 Z[EEERIL S

AL ST IR T 28 35 i L T vl R, S SRR - e B R S O
FORARBONE R, AR T 55 DA 7E, £ o E 2 5HE KW SRRl
KA R HE TR EEHA L IR IR e J=y SO V3 ) j_EAB A BT A ol SR
T 2 MG S, AAERSUNES, WEWRE X 2 il &K
B S0P R I TR 2, AT 3 S0P X ] (1 2 R & 7KCF 22 854 A
WSS . BEE 2 MR RIS AL 2 il & K H AR RS D HEE, BT g
2 RIEACPAR A BRI A€ IR, R AR S A SR R R a3k — Dt 7t
I ] B 2 s [X I, 2 i 45 R KT (1 B B AR AR AIE . WS — ) ol
SR s, R ARSI R

(1) ot st Al

OB T A 1 X9k 2 fil 45 /KT [ 22 S B N [E) HERS 1 FRAIRIRDEE 3, 25 ek
A XK 5 AR P BT AN 2 A R . W ESR A B £, 2R R
. RORIEEEE, ASCRIA T RBUE RSO, HASMOC R W it
Rk 2 il & 7KCT 5 B AT I E 2 AR R 2 5, BT R AT

[ 2C = )%
= (4.16)

o=

Hrp,  FRoRKEC A TR S BEKT, SRR XK I 2 Rl KT
EAME,  Ros X IR

(2) s Al

AT SR R A% a2 23 AT BE IS 18] A SRS, ST 2 Rl & KRR 3 X
AT HA i AR DU b KP X, e &k BIRRE R . W R 2 fl
EACPHIIE KR SPIACT 2 E R BN R, Bl REUN T 0, JUHAIX ()35 2
RS TKPAAAE S, IR WS RL 7 adisxt SICRI 261 sl
Zax SRR RAE AT R — RPN 2 Bl GO BAT R AR R At |, B 5
Hu X [H) 7T e B AFE S, AR R BE I T

In('+1)= + In( )+ + + (4.17)
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Horr, In(—2)FRE MRTIR S BARRACTE + 1L IIHKE,
FoRE MRTTE + 1 WIS MARAKT, R MRTTE BIHMZ w
BAT, M S BIRORAMANEL. WIS LIRS B
BSRRL <0 WURZMAK T A% Ieglolsh, HIudEsy =—In(1-
| 1)/ , X =20,

R4 2 TS VR I, SRR 2 il KT A 3 0 2 PR K
FRE, TSRS R A AR 2, B HRAE SR (4.17) MOSERb_E9F F  5 )
TR . SDM AR LU fE 2 SAR BBLAI SEM ALK — B, BRI )&
S R R I A T 5 0 R R SO B 2 Tl 1 52 )
e

R (SAR) o

n(—2)= + InC )+ _ M=)+ + + @18

PR ZEBA (SEM) HIRN:

In( **1): + In( )+ + + = +  (4.19)
AR EEEA (SDM) F£IRN:
Ln( '*1): + In(C )+ In( **1)+ o, InC )
+ + + (4.20)
Forr, NI 2 R 7K B R S A T R i PR AR B s T s AR
o, NJETAIETTIN 2 Bl S KPS AT SR ) B AR R S R AL R
IR AION S (R 22 R, SALE, —RfEAb S, &
it o B 5 07 AT B8, N T B A BT AL PR BN A N AR, AR
SR FHHB PR PR S
BT Aexs WS R, R WS R 5] N2t X3 2 Rl K e 1 i
TG R, BAEFZSET S E5 . BUMSCRE B57K-F AR K
SPPAE T AR AE 22 5 AR, 2% DXk 2 Bl S /KPS KR R R R o,
RAWSCT RS E PR . T, Mg Wi T .
e AR R RS O -

In('”): + In(C )+ g+ + + (4.21)
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7 [ JE AR (SARD KRR 9:

In(’”): + In( )+ In('+1)+ R
(4.22)

TR EMR (SEM) RRA:

In(’+1)= + In( )+ g+ + + = _ +
(4.23)

R ERT (SDM) FRIRN:
n(—2)= + In( )+ _ h(=H+ . In( I+ g
+ o+ o+ (4.24)

Hrb, BRI 2 S K — RS AR, AFE
M BURSCRE WEACERIEM KU RE,  AEHIRER RIE R, H
RABEG L G4XT SRR . 25 < 0, WU BB £ G 7K P A7 (R
M WsiER . Hep, kg ) A=A A ESR R, BUF
XFF ( ) A — IR TR, K O D) AR B E B
FERMT R, WEAE ( ) fHEREANO SRS ANDOMLESE. Bk
BT CRE TS5, SRt R R i $a i A ' O £ LATE BR = 07
ZEHsCR, GRS E R g WK 4.7,

®47 EHIRERE

= = o o o . =t
AR B A4 K A ¥IME b2 SUNIEN M WME e
s g
oMb &Ry 0.8633 0.4745 0.1458 4.1067 1260
(2021)
g
B S Fr 0.4664 0.2163 0.0544 0.9964 1260 (2021)
) Ja T
%"{ NP
3K 0.1115 0.1599 0.0011 1.371 1260 (2019)
X AET
AR 0.3482 0.2000 0.0960 0.9990 1260 ggon)

442 WSISHELR TR
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R 4.8 HMPBB 2 BERBEKT Wk

FEA T AR b X H i L X TUFHLX
2000 0.1322 0.1102 0.1190 0.0733
2001 0.1315 0.0933 0.1284 0.0756
2002 0.1324 0.1144 0.1323 0.0831
2003 0.1157 0.1069 0.1182 0.0755
2004 0.1153 0.1050 0.1272 0.0637
2005 0.1186 0.1173 0.1296 0.0758
2006 0.1304 0.1120 0.1291 0.0781
2007 0.1354 0.1310 0.1274 0.0740
2008 0.1358 0.1193 0.1311 0.0792
2009 0.1312 0.1279 0.1219 0.0808
2010 0.1246 0.0998 0.1068 0.1036
2011 0.1206 0.1013 0.0950 0.1002
2012 0.1204 0.0950 0.0980 0.1109
2013 0.1178 0.0730 0.0954 0.1150
2014 0.1231 0.0930 0.0966 0.1079
2015 0.1203 0.0785 0.1075 0.1035
2016 0.1262 0.0846 0.1016 0.1077
2017 0.1371 0.0878 0.1058 0.1076
2018 0.1402 0.0825 0.0993 0.1090
2019 0.1387 0.0781 0.1036 0.1179
2020 0.1439 0.0750 0.1012 0.1382

0.16

0.14

0.12

0.10

0.08 -

0.06 -

0.04 -

0.02

0.00 e e e S e B
& B & & & & & & i r& Y& NN . R I . & Y&

S q@/ '@Q qf/@ N ’»Q %QQ QQ ”Q\ \ 19\ NN ’\9\ 19 N q9\ %Q

—x— 2l —a— Lijf —e— i —m— T
B 4.7 BEWRBIR S BEKFE W&

R 48 Ml VIR By o R 2 B A KT ol S s R
K 4.7 [ 1 2% X ssko e sl RS . NI R A, B8N 2
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BRI R RIS BT S, AR Ry 2004 41 01153, B s 04 2020
1 0.1439, JARAR RO AHRTE, Ul I BRI Y B AR AN L o SURFHAE
HAAMNS X IR RKE, 0 b i IX 3R 2 al G R Rk 7 R4 2 I
B R FERES, H B X R B0 A LA e X R R BRI BRSSO B A
Hh X AFAE R I 2 (o SRR AE, T R Uikt X3 2 Rl & /K SF (0738 57 R A 2 T
HIMKOESS, AWIIRIE) 0.0733 EJHRIPK A 0.1382, FEH8IRIAH] 3.22%, ¥i#H]
U X AN AEE O SR AIE, RS U X I T R SR AN, k2 RGOk
P ZE BB R BRI, BRI X R o S A A, i A
N X A LE O SA

4.4.3 WESCIES RS

(1) FEALEBEAT IR 74T

BT AL ] FAE ORI 25 5L, R I SRR, 2 Rl KPR B R
[ IEAR G, BRIEAE 23 AT XS 2 il 7K P ISR I, 1 2 7R A2 v =8 f8 31 2% ]
. toh, WA AR RERE, X MAFRR H i 8%,
PR R AR BORAR B EAARIR T IR R 55 4 HoR. A B R THRM A A
2y, AT DX 45k A 3 i 2 T AR ELATE IR D7 ORI BE AR AE 22 el Tk, AR SC B %
#57 SDM, F43 53 ] Wald F 56 F1 LR K56, #E—25 R 2 18 251B 1k SEM
B SAR. MK 4.9 55 KF, R4 WSUAT, A3 Rl FiEIXA7E
1% Z /K-F Nl 1 Wald f36A1 LR #8565, i B =4 X 80d & @52 SDM B,
Hr R DX AR SE I % (B R ZE 1Y) Wald Rrger, PRI A it X 1) 2 (R RS A IR A SEM
R, R BIAE, & XIITE 1%0 83 K°F Fi@id T Hausman f56 . 1
DETL AR P SO s 2 ARG, 358 B 10 2K [ 359 ] S o7 X[ S R AR AR o S B
IR, FE4aXT WSO, A B NUEHIDCE S SDM B, i X
@A SEM BLAL. Z A S B MRS B D SRR 4kt Sl b — 2, InFE AR
B, S XA B SR AR .
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®49 ZRESIERE R K

4 00f BUCSIUR Y G B AT PICSR Y G B

Eoetd Lk Hhil i Eaect i il T

FEA L 1260 420 399 441 1260 420 399 441

Wald test Spatial lag ~ 44.20 9.94 10.08 17.46 15.30 39.81 11.63 2893

Wald test Spatial
2961 8.12 1.82 10.39 2192 4459 931 23.54
error
LR test
80.74 16.34 26.97 38.58 28.72 33.88 11.87 30.97
Spatial lag
LR test

63.51 12.05 6.17 2493 3123 33.65 6.67 26.26
Spatial error

Hausman &% 90.58 11.17 14.87 8.88 4555 150.49 60.73 56.45
R 160 3] 5 %50 163.15 56.81 50.37 52.83 42.69 49.64 43.65 51.03
AT 52 350N 100.30 67.46 35.75 9253 64.68 66.20 4095 75.79

PRI i SDM SDM SEM SDM SDM SDM SEM SDM

VE: vy ERR 1% 5% 10%0H9 R KT

(2) B[RS WS i

R A10 g3 7B A b T TR DX 2 A KT R AR s [E]
FEER . B, WEMEIRRECRE, &8 b b TIstXe fE83 810,
IF B 7 1% T IR B TR R, UL XA AR B 35 80 sy,
EREEAT &M 2 G AT Ak 2 25 N 3 R L, St 2 @l &
KT 22 St BE IS B HERS RS ST AR € Ko FRIR, AR X ) 22 TR RO K
S AR S ) E B A R A 1% B AR KT R ONIE, Ul B S s R A 1
Y 2 Rl 5 7R AAE S 2 1R I 1 2 R A, X A AT T PRk 2 5 7T R
XS AT 2 Rl KT B S 3 A2 B RO o i e DA AR e () 2 ) 2R
MARE B ST EE L, L L XA B R A RO . it X
WA SEM, HA MR R 2l 1 1%8 BE L, W M
SR A I 2 Rl KT (4 I 17 2 B ONE B2 BEATL b o A o T 9 2t DR e sy AT
a7 5% 1% R PER SR, 1B T T X T 2 RS KT AR AL R I
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5 B HABIE TR 2 Bl 5 /KT R AR AR o fefm, MBRRLINSIGR FERTE, 4
SRI 2 Rl B KT ISR JEE DN 0.0143 5 B3R v it i X AR YAT SACE P52 57 v 1 4 ds KT
11 P 3t DX eGP I S AR T A KT B R X 2 G KT 2 5
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