7 2 ( ) Vol. 7, No. 2
2008 1 China Economic Quarterly January, 2008

GDP
1978—2003

30
GDP , s s
GDP .
(Sa-
chs and Warner, 1995). ,
(Solow, 1956) (Lucas, 1988; Romer,
1990) H ’ ’
N N (Quah, 1995).
. Barro and Sala-i-
Martin (1991) ,
° 2%9

. Mankiw, Romer and Weil (1992)

o H ’ 74
0149 ,710061; :13201608614 ; E-mail: xiaoxu zh@163. com,



400 ( ) 7

s Barro and Sala-i-Martin (1991) R ,
Coulombe (1995). Dowrick (1989)., Cardenas (1995)
Barro and Sala-i-Martin (1991) .

b b

, » Chen and Fleidher (1996)

1952—1993 s
. 1978—1993 . Jian, Sachs and Warner (1996)
o (1998)
(2000) ,
s \ 0 (2003)
o (2006) 1952—2003
27 ,
GDP
GDP s GDP

(Rey and Montouri, 1999; Baumont
etal., 2000; Le Gallo and Ertur, 2003),

o (2004)
, 30 1978—2002 GDP ,
(2004) (Panel Data)
31 . )

, (2006)

GDP -



2 N : GDP 401

GDP ,

(ESDA)

’ A

(Le Gallo and Ertur, 2003),

o

Moran's I . ,
’
2z, Wz
I, — n * = 7 ! ’ 1)
S(J 2 (
2, t n , W ,
Wi 0, Wij z J
’ S() o
’ W ’
wj; 10 : So —n, (1)
I =2V (2)
2,2,
Moran's 1 2,
Wz, (Wx, 2, )
. I, ( ) E(I)=—1/(n—1)
C o
Moran's 1 .
, Moran's I ,
o Moran
(Anselin, 1996), Moran s
. 1 , Moran
High-High (HH) ; )
y Low-High (LH)

. . HH LL



402 ( )

7
s HL LH
Moran’s 1 Wz, 2, ,
Moran s 1 .
1995 o
s Moran
; 1 HL LH
Moran’s I =0.2148
BRI i 4]
= HL HH
a4 LT CRE I
(“/%‘ .
= s
e 4 UG RR
LL LH
SER21
1 Moran
Moran s
s (LISA),
(Anselin, 1995)
L., = (xi'[m;/h)zw,, (a0 —p) s m, = Z(I‘M —p)/n. (3)
0 ; i
i 1 t s Mt t
’ ] I,‘./ o Ii.l
» Anselin (1995)
LISA
; . Moran LISA
R LISA (LISA cluster map),
Moran LISA .
\ GDP
1978 2003 GDP ,
GDP o
GDP 4 D, )
30 R N o

, LeSage (2005)



2 . : GDP 403
(G
w o
’ W;; 71
s s w; =0,
’ o ’ Wy — l/dy
w]/:l/dlz/ ° ’ ’
(Cut-Off) D) D)
’ wy; =0,
s k
(k-nearest neighbors weight matrix) ,
(k)
. k
, k=5, 6, 7, 8 o
w, (k) = 0, i=3,
w; (k) =1, d; < d:(k),
1'LU,’J(k) - O, d;] >d,(k)9
w; (k) = w, (k)/zw,_, k), 4
d; (k) , k
(G GDP
GeoDa 30 GDP .
1 k=5 1978 2003 Moran's 1 ( k=
6. 7.8 , ). 1 , 5%
R GDP 1986 ,
1986 o GDP 1986



404 ( ) 7
. 1993 Moran’s 1
s s 1993
s 1978
, 1 , 1993 Moran's 1 .
1 Moran's 1 , s
s s 1993
1 1978—2003 30 GDP Moran’s I
Moran’s 1 p-value Moran’s 1 p-value
1978 0.0128 0. 245 1991 0.109 0.052
1979 0.0239 0.210 1992 0.115 0. 045
1980 0.0432 0.124 1993 0.171 0.016
1981 0.032 0. 149 1994 0. 204 0.104
1982 0. 060 0.115 1995 0.214 0.010
1983 0. 082 0.077 1996 0.218 0.008
1984 0.110 0. 060 1997 0.215 0.010
1985 0.109 0.059 1998 0.213 0. 009
1986 0.127 0.054 1999 0. 205 0.011
1987 0.153 0. 026 2000 0.207 0.015
1988 0.165 0.031 2001 0.201 0.010
1989 0.172 0.025 2002 0.199 0.010
1990 0. 147 0.037 2003 0.210 0.016
:( M ), p-value .
() Moran LISA
Moran’s 1 1986
b o
, Moran LISA
(Anselin, 1995), 2 3 k=5 1978 2003 Moran
, 4 5 1978 2003 LISA . Moran
1978 . .
Y Y Y Y Y Y b b
HL s ; 2003
. . . . . s HL y
LH . 5 s



2 . : GDP 405

Moran’s [ =0.0128

IE

W_SER02

SERO02

2 1978 GDP  Moran

Moran’s [ =0.2194

W_SER27
l Yy
* X
+
+
+

SER27
3 2003 GDP  Moran

4 ) s 1978 8 , N N
N N N N . LL ) HH
. . 5% ; 6 1%
o 2003 N N N N N N N N
N 8 LL , N HH ,

LH s o s

, 1978 , s
) 2003,

, 2003 GDP ,



406

(1) LISA Chister Map
Not Significant
I High-High
B Low-Low
Low-High
High-Low

4 1978

GDP LISA

~
o

(2) LISA Chister Map
Not Significant
I High-High
Bl Lovw-Low
Low-High
High-Low

5 2003

GDP LISA




2 N : GDP 407

° s GDP
s , GDP .
, 1978
. GDP
GDP s o
) (spatial autoregressive model)
W[/ In(2)] )

In(2)/T = al + BIn(yie5) +pW[(1/DIn() ] +u, wu~ N,*D, (5)

s 1 sav fBop , 0
(5) 2= Yao0s / Y1o7s 5 Y2003 Vio7s
2003 1978 GDP , T , In(2)/T
GDP , B-
, InCyio7) 1978 GDP , 8-
o ) (5)
B , (5
. (5)

[(1/DIn)] = (I — W) + 8L — W) ' nCyiurs) + (I — W) u. (6)

(6) s
(I*pW)il o s



408 ( ) 7

) (spatial errors model)
(1/DIn(z) = ol +BInlyiers) +us u = AWu +¢, )
a~ ﬁ /\ ’ B ’ A
o U (7) s €
U/T)ln(z) = al +‘81H(y1978) + (I—/\W)ilea (8)
(8) )
¢ ) (general spatial model)

b

(1/DIn(z) = ol + BIn(yi97) erWl(l/T)ln(z) —+ u,
u :AWZM+€’ (9)
e ~ N(0,6°D.

(M ,

w,



2 N : GDP 409

s Moran’s 1
’ b
’
’
o b .
Anselin LM (Aselin et
al., 1996)
(LeSage, 1999),
C ) GDP
b
1978—2003 25 30 ( )
GDP o
2 (
5 % ) ) ’ 2 B’
o B s B
b o b
GDP ’ ,8_
.’ o
2
B
0.16764"" 0.1569*" 0.1859"" 0.1929*"
“ (0. 0000) (0. 0000) (0. 0000) (0. 0000)
—0. 006516 —0.0062 —0.010*" —0.0098"**
A (0. 1644) (0.1589) (0. 029) (0. 025)
0.0739 —0. 0449
o (0.5791) (0.7043)
. 0.4879 0.5140
(0. 023) (0. 0208)
84. 3433 97.6 99. 36 116. 61
R?-adj 0. 03456 0.0129 0. 1956 0. 2052
u € €
I 0. 3550 0.0843 0.0738
orans (0. 001) 0.172) (0.168)
u € €
7,379 2.334 2,891
LM
(0. 007) 0.127) (0.09)

( »(1981,2003), ** 5%



410

A=>0,

LM

( )
0
0
W[(1/Dln(z) ]—

’

Moran's I

Moran

(7



2 GDP 411
2 ) N
s 2
B ’ 2 B
) W1/
T)hl(2>] ’ ’
1978 2003
GDP , ,
o ., ESDA
. . B-



412

(1]

2]

[3]

[4]

(5]

(6]

(7]

(8]

9]

[10]
[11]

(12]

[13]

[14]
[15]

[16]
(171

Anselin, L., “Lagrange Multiplier Test Diagnostics for Spatial Dependence and Spatial Heteroge-
neity”, Geographical Analysis, 1988, 20(1), 1—17.

Anselin, L. . “Local Indicators of Spatial Association-LISA”, Geographical Analysis, 1995, 27
(2), 93—115.

Anselin, L., “The Moran Scatterplot as an ESDA Tool to Assess Local Instability in Spatial Asso-
ciation”, in Fisher, M., H. Scholten, and D. Unwin (eds. ), Spatial Analytical Perspectives on
GIS. London; Taylor & Francis, 1996

Anselin, L., “Exploring Spatial Data with GeoDa™ ; A Workbook”, http://sal. uiuc. edu, 2005.
Anselin, L., A. Bera, R. Florax, and M. Yoon, “Simple Diagnostic Tests for Spatial Depend-
ence”, Regional Science and Urban Economics, 1996, 22(1), 77—104.

Anselin, L., and D. Griffith, “Do Spatial Effects really Matter in Regression Analysis ” Papers
of the Regional Science Associations 1988, 65, 11—34.

Barro, R., and Sala-i-Martin, X. , “Convergence across States and Regions”, Brooking Papers on
Economic Activity, 1991, 1, 107—182.

Baumont, C., C. Ertur, and J. Le Gallo, “Geographic Spillover and Growth: A Spatial Economet-
ric Analysis for European Regions”, http://www. u-bourgogne. fr/LATEC, 2000.

Cardenas, M. , “Growth and Convergence in Colombia: 1950—1990”, Journal of Development E-
conomics, 1995, 47(1), 5—37.

N . 74 )+2000 10, 3037 .
Chen, J., and B. Fleidher, “Regional Income Inequality and Economic Growth in China”, Journal
of Comparative Economics, 1996, 22(2), 141—164.

Coulombe, S., “New Evidence of Convergence across Canadian Provinces; the Role of Urbaniza-
tion”, Regional Studies, 2000, 34(8), 712—725.

Dowrick, S., and D. Nguyue, “OECD Comparative Economic Growth 1995—1985 Catch-up and
Convergence”, American Economic Review, 1989, 79(5), 1010—1030.

, 7o »,1997 3, 816
Jian, T., J. Sachs, and A. Warner, “Trends in regional inequality in China”, China Economic Re-
view, 1996, 7(1), 1—21.

LeSage, J. , “Applied Econometrics using Matlab”, http://www. econ. utoledo. edu.
Le Gallo, J., and C. Ertur, “Exploratory Spatial Data Analysis of the Distribution of Regional per

capita GDP in Europe: 1985-—1995”, Journal of Economics, 2003, 82(2), 175—201.



2 N : GDP 413

[18] R N . :1978-—2002” ,( ),2005
4 . 6782
[19] R . . 7,4 . 1998 6 . 3
10
[20] R ) ” ), 2003 8§ , 314

[21] Mankiw, G., D. Romer, and D. Weil, “A Contribution to the Empirics of Economic Growth”,
Quarterly Journal of Economics, 1992, 107(2), 407—437.

[22] Quah, D., “Empirics for Economic Growth and Convergence”, Centre for Economic Policy Re-
search, CEPR Discussion Paper No. 1140, 1995.

[23] Rey, S., and B. Montouri, “US Regional Income Convergence: A Spatial Econometric Perspec-
tive”, Regional Studies, 1999, 33(2), 143—156.

[24] Sachs, J., and A. Warner, “Economic Convergence and Economic Policies”, National Bureau of E-
conomic Research, NBER Working Papers 5039, 1995.

[25] N ) — 7o s
2006 12, 32—41

[26] W 7 »52006 12

[27] . L 7 »,2004 6 . 654

Spatial Correlation and Regional Convergence
in per-capita GDP in China:
1978—2003

XIAOXU ZHANG ZONGXIAN FENG

(X7an Jiaotong University)

Abstract This paper explores the spatial correlation among China’s regional per-capita
GDP. With the help of the local autocorrelation index, we find that regional incomes and geo-
graphical locations have been increasingly correlated since the reform and open-door policy be-
gan. We then study the -convergence for the Chinese provinces by means of three spatial e-

conometric models. The results show that the spatial autoregressive model and the general
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spatial model do not fit well China’s inter-provincial data, but the spatial autoregressive error
model can explain much of the variation across provinces. This result indicates that geography
did not stop the tendency of convergence although it affected regional economic growth rates.
We have also found that labor and capital flows as well as knowledge spillovers existed across
provinces and were favorable to regional economic convergence.
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