30 5 Vol.30 No.5
2021 5 Resources and Environment in the Yangtze Basin May 2021
12 3% 1
(1. 210093; 2.
210093; 3. /
210008)
2000~2018
(1)
. “ _ ” . ( 2)
“ ” . ( 3) N
1 K902 A 1004-8227(2021) 05104015
DOL: 10. 11870/cjlyzyyhj202105002
S o ( 1)
12
368
0. 1978
2.57 -1 2009 “w”
3.33:1 2018 N 21
2.69 : 1
°; 1978 M
209. 8 2018 24 634.0 40
116
217 7 ( 2)
4~6 6 10 11
1 2019-12-20; 1 2020-05-05
( XDA23020102) ; (41871119) ;
( CYD-20200018)
(1990~ ) . E-mail: yds1223@163. com

* E-mail: wsun@niglas. ac. cn



5 1041
N N N 2000
9 12-14 ( 9 ;
4913 14
N 1.2
1.2.1
(1) .
5912 14 . 7
l 1 n
. C=— -5)? 1
Iy y\/n_lz(% y) (1)
A : C o v Yy
13 » [ ”» i / 5/
48
) (2) .
8, 16 17
> k=4 t
1xk a,
- kxh
o ( 1) M, ¢ i
J o
Nij
Mif: N. ( 2)
° N; t i t+1
J N i
1 o
1 (k=4)
1.1 Tab. 1 Transferring probability matrix of
( Markov chains( k=4)
>> o ti/ti+1 1 2 3 4
15 1 Mll M|2 M|3 M]4
) 2010 2 M21 M22 M23 M24
1 41 3 M3, M3, Ma; M,
42 4 M., My, My M,
~ 1.2.2
( >« (1) .
» 2000
18 19

S




1042 30
. (4)
S SIM « SEM : ¢ = 0. p#0
nz ZWU(xi—i)(x—ai) _
[o e (3) (5) SLM ; ptpB = 0 (4)
n n n SEM o
Z Wy 2 (% - %)
n=1j=1 = o
n DX, x; i
j 1 x y wl] 2
l J o
(2) 2000~ 2018 ®
( SLM) . 2000 8 486.76 2018 33 928.98
( SEM) ( SDM) 8.00%;
. 1819 3 133.60 14 445. 88
8.86%( 1)
Y, = BX, + QD; WX, + P; WY, +p; + : 2000
v, + &, (4) 0.291 2004 0. 332
Y. X, l i~ J 2018 0.273; 2000
;W ;B 0.377 2003 0. 406
) ; 2018 0. 346, N
¢ v M~ Yy
; i °
40 000  w— 0 N2 1 I 5 3 3 7045
— AT R AN A S F
35 000 7040
— I {035
25 000 [ 1 1%
—40.25
20 000
-0.20
15 000F do1s
100001 40.10
5000F - 0,05
. 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 e
1 2000~2018
Fig. 1 ~ Urban—ural income and coefficient of variation in Yangtze River Delta 2000-2018
2.1 3.01; 2000~2004
2000+ N
2004 2018 2) .
“ - 7@ N 3.05
- 2000 ;2004 ~2018
@®
® “ _ » « ”



5 : 1043

. . 2000 ~2004 .
. 0. 357
2. 44, 2000~2008 . . 2004 ~2018
. 0.357.
( 2 0.333
. . 2000~2018

i i i it i i

[ A T
T TTT it 1] 717

a. 20004 b.20044F

N

A

I R AT S A
: £ Hlx
S T o ) == RN
' . [ LATON
L1
. A
L

0 80 160

KT

i M 117

c.20184F
2
Fig. 2 Spatial4emporal evolution of urban income in Yangtze River Delta 2000-2018



1044 30
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Tab.2 Markov chain matrix of urban income in Yangtze River Delta 2000-2018
2000 ~2004 2004 ~2018
1.000 0.000 0.000 0.000 0.643 0.357 0.000 0.000
0.357 0.643 0.000 0.000 0.000 0.900 0.100 0.000
0.000 0.100 0.600 0.300 0.000 0.333 0.500 0.167
0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000
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Tab.3 Markov chain matrix of rural income in Yangtze River Delta 2000-2018

2000 ~2003 2003 ~2018
0.933 0.067 0.000 0.000 0.857 0.143 0.000 0.000
0.000 0.857 0.143 0.000 0.125 0.750 0.125 0.000
0.000 0.143 0.714 0.143 0.000 0.375 0.500 0.125

0.000 0.000 0.154 0.846 0.000 0.000 0.000 1.000
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Tab.5 Results of Global Moran’s I for urban—ural income gap of Yangtze River Delta 2000-2018
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Moran’ s / 0.4117 0.420 3 0.428 8 0.3190 0.370 4 0.455 3 0.497 4 0.4517 0.430 5 0.409 2
Z( 1) 4.634 3 2.453 5 4.629 6 3.748 4 3.929 0 4.586 1 5.129 9 4.805 2 3.775 5 4.362 6
2010 2011 2012 2013 2014 2015 2016 2017 2018 /
Moran’ s / 0.566 0 0.520 4 0.613 2 0.604 5 0.522 3 0.407 1 0.387 2 0.385 8 0.3819 /
Z( 1) 7.177 4 5.817 8 7.496 4 7.266 6 3.3397 2.728 7 4.784 3 3.828 1 4.153 7 /
SEM. SLM SDM
( 6): (LM) . SLM. SEM  Walds. LR 0.1
( Robust LM) SEM. SDM SLM .
SLM LM. Robust LM 0.1 SEM; Hausman
SLM SEM; 0. 01
( Walds) . ( LR) SDM Y,
6
Tab. 6  Test results of spatial panel model
2000~2018 2000 ~2006 2006~2018
LM-ag 86.35 0.002 30.58 0.000 50.50 0.006
Robust LM-ag 54.55 0.005 16.28 0.003 51.34 0.010
LM-error 45.82 0.029 33.05 0.000 17.63 0.021
Robust LM-error 13.46 0.015 88.82 0.039 27.73 0.001
Wald-spatial lag 52.68 0.000 26.52 0.0017 44.87 0.000
LR-spatial lag 58.44 0.000 31.20 0.0005 51.56 0.000
Wald-spatial error 47.25 0.000 16.72 0.0808 48.58 0.000
LR-spatial error 57.07 0.000 32.93 0.0003 46.67 0.000
Hausman 49.12 0.000 48.24 0.000 38.19 0.000
3.3 ( 8)
2006 18 19 .
(1)2000~2006  GDP
(7). OLS. SDM .
Adj. R*. Log L SDM eD) GDP .
OLS
12~14
. 2000~2018
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Tab. 7 Regression results of factors affecting urban—ural income gap changes in Yangtze River Delta 2000-2018

[43 ”»

2000~2018 2000 ~ 2006 2006~2018
OLS SDM OLS SDM OLS SDM
X 0.051 7 -0.199 5** 0.142 7 -0.725 8 -0.116 1 -0.130 0™
! (0.85) (-4.44) (0.73) (-6.16) (-1.51) (-2.81)
X 0.237 3 1.015 87 0.368 5 2.390 0 -0.918 2 -0.599 0™
2 (0.91) (4.06) ( 1.30) (6.02) (-1.52) (-2.49)
X 0.066 2™ -0.070 2% 0.075 1 -0.002 0 0.058 8 -0.049 8"
} (2.06) (-3.32) (1.05) (-0.05) (1.33) (-1.92)
X 0.000 6 0.002 9% 0.007 9 0.0321" 0.000 5 0.000 2
4 (0.58) (2.65) (0.63) (1.75) (0.47) (0.17)
¥ -1.956 2 -0.904 5** 0.383 2 -1.096 0** -1.816 4™ -0.762 6™
§ (-6.30) (-4.48) (0.51) (-2.48) (-4.81) (-2.96)
X 0.153 97 0.154 0 0.036 5 -0.137 4 -0.139 5™ 0.228 2%
6 (3.20) (3.59) (0.46) (-1.32) (-2.20) (5.34)
X -0.002 4™ 0.002 2** -0.008 6 0.009 0** 0.000 7 0.001 3
7 (-2.36) (2.05) (-1.75) (2.22) (0.78) (1.34)
X -0.000 2 -0.004 1** 0.008 5 0.004 4 -0.004 5 -0.007 1**
8 (-0.09) (-2.10) (2.98) (1.36) (-2.01) (-2.91)
X -0.404 6™ 0.145 9** -1.186 7 2.275 5% -0.136 6™ -0.091 7*
’ (-6.86) (2.02) (-2.05) (4.37) (-2.20) (-2.06)
X 0.000 2 *** 0.000 1 0.000 3" -0.000 4™ 0.000 1” 0.000 1
10 (5.46) (3.31) (1.81) (-2.25) (1.67) (3.23)
WxX -0.605 3 -3.865 77 -0.970 3"
! (-1.25) (-3.51) (-1.69)
WxX 16.948 7% 21.401 4™ -28.202 5%
? (6.81) (5.59) (-7.50)
WxX -0.531 1 -0.461 4 -0.420 8
3 (-2.65) (-1.24) (-1.47)
WxX 0.010 4 0.272 4" 0.020 0**
4 (1.07) (1.83) (2.33)
WxX -7.164 6 6.193 8 -13.610 8™
’ (-3.05) (1.24) (-4.58)
WX 0.442 4 0.402 8 0.802 1**
0 (1.53) (0.44) (2.58)
WX 0.022 6™ 0.012 4 0.022 7%
’ (2.42) (0.26) (2.71)
WxX -0.175 6 -0.132 3™ -0.226 1
s (-9.11) (-3.99) (-7.86)
WxX ~-1.118 4™ 6.163 3 -0.618 1
’ (-3.16) (1.41) (-1.54)
WxX -0.001 1** -0.001 9 -0.001 4**
10 (-4.51) (-1.20) (-6.41)
0.609 1 0.201 7% 0.641 9
P (8.51) (3.10) (8.23)
Adj. R? 0.309 9 0.730 6 0.366 9 0.737 1 0.478 2 0.783 0
Log L 97.710 5 166.052 8 92.005 9 113.729 7 203.464 7 258.845 5
N 0.1, 0.05 0.01 t
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Tab. 8 Effect decomposition results of variables in SDM model
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Spatial-temporal Evolution of Urban-rural Income Gap and
Driving Factors Based on Spatial Econometric Models:
A Case Study of the Yangtze River Delta

YAN Dong-sheng' SUN Wei’ FENG Yue’

(1. Center for the Yangtze River Deltais Socio-economic Development of Nanjin Univensily Nanjing 210093 Chima; 2. Yangtze Industrial
Economic Institute Nanjing University Nanjing 210093 China; 3. Key Laboratory of Watershed Geography Nanjing Institute of
Geography Limnology Chinese Academy of Sciences Nanjing 210008 China)

Abstract: Promoting narrowing the urban—sural income gap is an important part of achieving high-quality
development. In the context of the regional integration of the Yangtze River Delta as a national strategy this
article uses the coefficient of variation Markov chain and spatial analysis to explore the spatial4emporal evolution
characteristics of urban and rural income as well as urban—rural income gap between 2000-2018 in the Yangtze
River Delta. As well based on the spatial econometric models this article explores the driving factors of urban—
rural income gap. The results showed that: ( 1) The coefficient of variation of urban and rural income in the
Yangtze River Delta all show a trend of rising first and then declining urban income is higher than rural but the
coefficient of variation of rural income is higher than urban income. The “core-edge” pattern of urban and rural
income in space are strong stability. In particular high-income clubs have a strong steady state. ( 2) On the
whole the urban—ural income gap also presents a significant “core-edge” pattern. From the perspective of the
evolution of urban—<ural income gap the narrowing of the high-value area and the expansion of the low-value
area indicate that the overall income gap of urban—<ural income gap in the Yangtze River Delta has narrowed.
The difference evolution in different cities indicates that the policy of narrowing the urban-rural income gap
should be tailored to local conditions. ( 3) For the driving factors economic development population mobility

government influence and opening up are important factors of urban—<ural income gap. However the differences of
driving factors in different periods indicate that the formulation of relevant policies in the future should be random
and dynamic. In the process of integration and deepening the significant increase in spatial spillover effects also
indicates that the formulation of relevant policies should strengthen the interaction among cities. The research in
this paper not only enriches the theoretical research on the urban—ural income gap but also provides an
experience to formulate relevant policies to promote coordinated development of urban and rural areas for the

Yangtze River Delta and other urban agglomerations.

Key words: urban and rural income; urban-rural income gap; spatial-temporal evolution; driving factors; the

Yangtze River Delta



