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Fig. 1 Location and regional divisions of Guangdong
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Fig. 2 Scale variances of three spatial scales of Guangdong province, 1990-2010
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Tab. 1 Non-spatial Markov-chain transitional matrices for GDP per capita at county level, 1990-2010

n P(<57.4%) L(57.5%~79.6%) D(79.7%~103.7%) R(=103.8%)
1990-2010
P 428 0.943 0.057 0.000 0.000
L 441 0.106 0.841 0.053 0.000
D 433 0.000 0.082 0.881 0.037
R 431 0.000 0.000 0.034 0.966
1990-2000
P 200 0.870 0.130 0.000 0.000
L 281 0.084 0.855 0.061 0.000
D 257 0.000 0.078 0.875 0.047
R 251 0.000 0.000 0.032 0. 968
2001-2010
P 228 0.957 0.043 0.000 0.000
L 160 0.124 0.826 0.050 0.000
D 176 0.000 0.080 0.903 0.017
R 180 0.000 0.000 0.017 0.983

e P ACFRIT; L PR EIT; D PRk R EHOT; R BRPEOG,
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Fig. 4 Spatial patterns of GDP per capita class transitions at county level in Guangdong, 1990-2010
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Fig. 5 Spatial patterns of GDP per capita class transitions of regions and neighbors at county level in Guangdong, 1990-2010
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Tab. 2 Spatial Markov-chain transition matrix for GDP per capita at county level in Guangdong, 1990-2010

1990-2000 2001-2010
n P L D R n P L D R
P P 58 0.928 0.072 0.000 0.000 176 0.976 0.024 0.000 0.000
L 20 0.180 0.785 0.035 0.000 27 0.176 0.769 0.055 0.000
D 12 0.000 0.083 0.917 0.000 34 0.000 0.056 0.871 0.073
R 5 0.000 0.000 0.000 1.000 6 0.000 0.000 0.000 1.000
L P 82 0.842 0.158 0.000 0.000 33 0.944 0.056 0.000 0.000
L 109 0.112 0.854 0.034 0.000 97 0.093 0.876 0.031 0.000
D 87 0.000 0.044 0.893 0.063 24 0.000 0.042 0.917 0.041
R 41 0.000 0.000 0.036 0.964 16 0.000 0.000 0.063 0.937
D P 54 0.827 0.173 0.000 0.000 15 0.867 0.133 0.000 0.000
L 137 0.053 0.891 0.056 0.000 30 0.099 0.866 0.005 0.000
D 90 0.000 0.100 0.867 0.033 107 0.000 0.103 0.889 0.018
R 52 0.000 0.000 0.044 0.956 37 0.000 0.000 0.027 0.973
R P 6 1.000 0.000 0.000 0.000 4 0.750 0.250 0.000 0.000
L 15 0.067 0.863 0.067 0.000 6 0.167 0.833 0.000 0.000
D 68 0.000 0.051 0.915 0.034 1 0.000 0.000 0.909 0.091
R 153 0.000 0.000 0.007 0.993 121 0.000 0.000 0.008 0.992

T Py UKFRFIT; L P IUKFR$IT; D K PEHIT; R BKFEATT,
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B, EE 53 B o AT DX 3R 22 53 52 AL s A S e BT ik 2 — o i de /b 3R LA
(OLS) JEIEAT L, (HEZ G Tl fe, FEtIEat AR 7R T3 —
JL AT LU S SRR TR AR T AR XA B AE 20 ThE20 90 AR U I A Ra e L R, B
DU G 1E4E 1996 4FFI 2010 AEAVE XS LUAREAR , — & PR A 2% I8 i T AP A s v, — 2
TS LA T

iy BRI ] A AR g — AR et ] BT AT R AR 23 B AR o ik, TR TR
WS BT, B RIS RS MAAAAEAR R 2 BOC R, HEEAUZ Rl &4
WHSEATT, HICRERS RN 2 2 [0 850 i 2 [ R Aa e . 1@ B A R S 08, &
PRIF A BT AL R 20 XL R AR AR R, JE T X 868, AR T —
FHRENE T, LISK BE T4 148 7 DX 3 & SR ML R 2 5 SEAH DRI 9 B SR 2 T
SR XM T kSR B IN F ekl . Mgt W BURAURE & 5 R, AR SR
BEIERE AT A A 7K R B 7K 7 LASK B T4 18T 1) 2k 8 7 52 M DX 35k & e 114 3 5 [
£, Ho s K2 A BN T RE R &3 E2RFIHT (OLS, #5[H]
WG A AS A AR 2 AR ) B AE IR 2 42 B ANA IRl RS ARG e 4 SR, K5 s
LB AS [] JAREFR ZA E B H 5 5

PG FRAE 1 VH 7 FE X OB ) 4815 AR . AICS RSB SR He vl ATE— e AR I
s M LA R . PSR EE G T3R8, 2SRl A D7 2B B AR TAE e 3R 25 ]
MU J5 ko bedn, XFF OLS AL 7Y [al 9 2k 156, 1996 1 2010 4F- (1) AICs 43 51| /& 89.781 Fil
86.564 (£3), SRS T HuBRINAL IS H AICs 43| % 2| T 54.253 F1124.472 (%
5)c AN, PTEEREN, ERIESr, WAREERNEEN A E R, 0T LAEERm
MRS M. R AICS BOLIMNEDIC A, BV B 2 B0 [ B A A, JRiisas [ o]
T GBEA ) R EET2REIE (OLS, 258 [l 5 Mz [a sk 2248 ) . % 4
JR R AT ES R, Pks B H R 56 (B 9% B 2 [0)3 I [ AR AR, 125 (A1 sk 227 . fT LA
ARSI [FHESE R B b7 B e RS RIE (4 )5) MBS (&) B
Tl MHL BRI U A HE TR R 25 SRk . 1996 4%, b 35 P48 i 19 30 o G 56 1) 3K 5
HNZEA LRI (p=0.00). Himtk (p=0.05) FIFREGHA (p=0.01), [F2EERI
B IR K (0.153) . 3sE L (0.435) FIfiEE /K (0.546); M 20104FKE,
EVER R R AT 2R g, Foa 4IRS R R 9 S 2 AR A

AR TESE =i I o € i o 1A 1 = B3 /Y v 9 = M L N 7 S SO - ER S = R Ny
R R EERIE R BOA (23, FKA4MES), PR b, 1N BRSERICRE ) E T
bR, ASCEIFRE, FeRbE P EE 2L 2P A WTO LIS, S B4 5% (FDI) i
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R3 1996 FE52010FEMEB/EPSHER
Tab. 3 Results of overall regression analyses in 1996 and 2010
OLS 15l
1996 2010

EXi FrifEE vzfi  P{H (>lt) EX i brifE2E vz{i  PIHEI)
(#H) 3.453e-02  2.324e-02 1235 5.914e-03  4.466e-02  1.609e-02  2.774  6.779e-03
Eead 6.654e-01  1.647e-01 1546  4.016e-01  8.769e-01  1.243e-01  0.464  6.437e-01
liiE74t4 4.145e-01  3.368e-01 2.683  1.402e-03  5.078e-01  2.494e-01  3.238  1.707e-03
fAIBOAL  7.567e-01  1.643e-01 0.321  3.467e-01  4.080e-01  1.181e-01  0.679  4.987e-01
IR 4.473e-01  2.874e-01 4124  1576e-03  6.621e-01  2.167e-01  3.054  2.999e-03
kAL 1.214e-01  3.871e-02 3543  3.265e-04  1508e-01  4.078e-02  3.697  3.829e-04
fHEKFE  2.231e-01  2.648e-01 3678 1.863e-03  2.975e-01  2.083e-01  3.348  1.206e-03

1996——Adjusted R?; 0.7416, F%iil: 415576, pfH: 2.53632e-11

2010—Adjusted R?: 0.8216, F#iit: 53.4372, pffi: 3.76843e-12

73 (] gR 2

() 4.241e-02  1.647e-02 2.618 3.104e-03  4.387e-02  1.503e-02  2.917 3.525e-03
2Rk 5.876e-02  1.206e-01 0.7065  6.471e-01  6.09e-02 1.192e-01 05038  0.6143794
itk 7.286e-01  2.813e-01 3.904 5.023e-04 8.287e-01  2.377e-01  3.4856  0.0004911
fIBUAAL  7.743e-01  2.173e-01 3.84213 5275e-04 7.147e-01  2.076e-01  3.44286 0.0005757
GO 1.659e-01  1.123e-01 0.7963  4.874e-01 8.590e-02  1.108e-01  0.77512 0.4382686
WAL 2.468e-01  4.002e-02 3.5742  1.926e-04 1.468¢-01  3.908e-02  3.756601 0.0001723
&K -6.309e-01  1.694e-01  -3.2618  2.214e-04 -7.39e-01 1.969e-01 -3.712067 0.0002056

1996—Lambda: 0.7424532, Fi#& I H ks .

AIC: 77.678 (OLS:89.781), itk HR%uki . 5.5314, pfii:0.0967
2010——Lambda: 0.7722286, ki H ek . 24.864, pfii: 0.0000456, fBIok{tiil: 98.551733(5k &AM,
AIC: 61.657 (OLS:86.564), ks H R4k : 7.1662, pf: 0.1058

18.372, pfH: 0.000763, {LI#Afliit: 66.893746(3k2H1Y),

2 B e AR

(i)
ERAL
Tk
AT AL
IR
WAL
fit &5 K

2.865e-02
6.234e-02
4.176e-01
4.982e-01
3.962e-01
1.302e-01
3.331e-01

2.513e-02
1.781e-01
2.456e-01
3.243e-01
1.675e-01
3.167e-02
1.536e-01

1.765
1.013
2.842
2.687
1.021
2.242
3.146

4.254e-02
6.001e-01
3.354e-02
2.902e-02
3.321e-01
1.345e-04
2.123e-04

3.269e-02
7.582e-01
5.640e-01
4.886e-01
4.903e-01
1.470e-01
3.230e-01

1.639e-02
1.160e-01
2.620e-01
2.120e-01
1.110e-01
3.800e-02
1.970e-01

1.994
0.648
2.154
2.298
0.803
3.812
3.659

4.614e-02
5.160e-01
3.100e-02
2.100e-02
4.210e-01
1.377e-04
2.542e-04

1996——Rho: 0.6248, Hi#%¥ H ARG . 33.679, pfl: 0.000831, {LISRMLIT: 89.2768(4% [l 545 7l), AICs:
62.431(0LS:89.781), itk HA H A%k : 28.799, pfA: 0.000001564
2010——Rho: 0.5436, fits i H ek : 35.672, pfi: 0.0001450, {RISAfhI1: 100.534(Z fHi J5H)), AlCs:
56.468(0LS:86.564), itk H Afehikuls: 31.644, pfi: 0.0003241

F4 1996 F£5 2010 4 1t 2 HnAR B TRV E AR A 45 R
Tab. 4 Results of non-stationary test of GWR model in 1996 and 2010

GWR AR R AR HEAG I, 1996

AR Eeedid itk TRTBURAL KT WAL & K
F4iit 12.647 1.534 3.453 1.504 0.789 0.942 1.897
S HHE 16.532 12.785 15.864 20.547 11.632 16.275 24.675
I3 Bk H 66.091 66.091 66.091 66.091 66.091 66.091 66.091
pfa 0.000 0.000 0.005 0.001 0.153 0.435 0.546
GWR BEAL AR A, 2010
F4iit 25.324 2.628 1.986 2.593 3.024 4.165 0.541
A HE 22.578 9.583 5.585 9.041 7.645 5.465 18.927
SRk R 58.234 58.234 58.234 58.234 58.234 58.234 58.234
p i 0.000 0.005 0.100 0.261 0.104 0.542 0.741
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5 1996 £5 2010 F it E NN E T 5 145 R
Tab. 5 Results of estimation of GWR model in 1996 and 2010

A FAR AR
1996 2010
X b2 /218 P{H (>[t]) E brifEE tzfdE  P{ECIY)
Ee2gla 0.0053217  0.0107864 0.886 0.0345 0.007435  0.2068423  0.569 0.741
stk 0.0013004  0.0005876 2.378 0.0146 0.003142  0.0009826  1.133 0.258
fAIHORAL  0.0051657  0.0041095 4322 0.0237 0.005634  0.0167452  1.254 0.692
PP 0.0039412  0.0008543 3,578 0.0201 0.004297  0.0006754  0.679 0.347
WL 0.0014864  0.0002876 5.629 0.5346 0.002657  0.0002384  0.924 0.189
&K 00027542 0.0005233 4714 0.8265 0.002988  0.0001678  0.832 0.326

1996—GWR F5! AICs: 54.253 (43[Rl fE il : 62.431, OLSHIZ!. 89.781)
2010—GWR #i#I AICs: 24.472 (ZS [T G AA) . 56.468, OLSHAL: 86.564)

AR RSO TS, [RIE) AR B4 0% & B 2 2 A m RU 5k 2, FDIAE)
2R DX el A v A P BRI ., (HSEBR B FDLEAT 25 BY IX Br o3 A 2 A1 A AT 1Y
TR = A X LA 75 1 90%[K) FDI, iR = ZME H 5 T 10%, X Fh4Ai i sl 172k =14
H5HANE 25, Fe FDUR A R B B 0 BOR f Bk g, o B SRR Amb:, 7
R R S it — 2 IR T & R S5 A AN T BRSO A 43 B 245 SR R A R AL A 25
RE—W), el (£3) MREE (K5) BIESHr, #BExR T HEZE, 28580
JREFEDE, AMNETARTIMCE G, A Ui 10 & 32 21 1 187 OSSR 7 I i
Tl A RS o R SBORE T LSRN ) P P R SR R R SR . B WP IBCRE T 1)
g, M R AT AN s H oy 5L 2 Rt R R S 0 R R, TR AT D e A
PR BB R AW S| AR, B, XFENESHTREAERTEEES . FEEFNR
TAD, 3 A TR SN RN R R AR . R, B TR, O BRI
HUH 7 WA BB, DT 5 50— 26 b 5 S F A S AH DG BOR SHe A b s 7 il sk s 2855 119
&, TR R 32 S, S DX R A 1 PR A R 4 BT DR IO LA T T 1 R
Wi, — B2 PR IR T 2RI R s IR T X% R B AN Al o R LAl AF 3 e 5 ai
[l 55341 R B ST ) s MV RS R, I H X 85 K s i A g 35054,

5, REEGE RS AR A X IR R B B A M, AR E S H e AR EE
HHf; (F5). BRI KT, e 7= RNas R AR ERH, B
[ 8 G B I A EAR T, I LR Bk = AMX, E—aE R Lt T
X K R AT, A IS, TEER=MANEIMX, R R T — & ket
L FNER = 1AM L X () 2 PR 5 A A R R A — B G R, = B 8 0 BORF T 3°,
AR A BR = A b X E A AR SR A BOR TTRE F7 o X HA AR 103 B [ 22 9% 7= 48 9 e [ )1 4
Bra&m, [ B BVE T IEAE o AR5, 8 B B0 T 10K X6 1 52 6 7= P s PE 1
BT T 2ERIE AT B, T IV AR ORERES T, Xl AT
R AL T O B L AR A O™, B T AR S, B ik & R AR,
M EEFET R B0 A B AN R 3 i 22 . AR AT 20 FIRAAT £ 55 7F 1996 112010
AERSRIRG R R AR s T —EMFER (83, 385), X REAN ™\ 2544 K b )7 BUR 7E 4 5F
KEARPIERNE . Brd, JEEELFSRA Sl —e R L RE% - FDI 5
BRIy AR, S A 23 (A O

5= SRR R AR Y IX Uk R 2 (R LA O E, R B 0.0014864 (£5),
B E VR . WA KT A R AR — RE AR LN T IRA R A R SR g . LAk
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i T AR 28 A R R b s AR RS O, PR T 207N R B2, AR R
ALK IFA R, T AT R RIKCFIIAR], 2R SR B4 T JEE R K P A [F]
BREPIRBLRAAANR], KARG R 3AEr: BR=AMHIX (R . BAME (B —Er
LAl AL GERREZE) . FETAFDKFRSREEAL, fE—@ R Ll 17 R X R
AR o X AR Gy B ALK B9 [ U 3 A 4 SRR WIS B B 2w 22 D 1 31
“UT AR R T RRORE S I BN YO A, JE REA T REfE AL
R FR I B R RI AT AR T JE RS AR R AT DEGER AL 1 ISk, i bk
S TR} il 2278 AR B B BRI 1 U R S B B /K P TIUNIHS X 2255 A P
SRR 1) e BEAE T o % A AT 5y A i 25 a0 4 1m0 05 0 e e W i 2 e s i 2 D 1
“U” ER AR .

4 Shig S

ASCHE TR E 7 2405508, FE3NRE (B, WMmX ) ment b5 Bay
FRUBE XA IX S ) 28355 K e i sk A e K, BRI, ol B FE 1R BE 4 M i HE 30 AT
FIHZE, [ SE BB 228, 1990-2010 4F H 3 A\ 34 GDP 22 I 2 AW ka3,
2000-2010 4F-4H kT 1990-2000 4F- A\ 32 GDP 2= Bl B B K, 25 ()34 H Rn SE i g . JEF
I IR B I BE A2 (B Dy R B REE B A (M S prad B R B, T ARA e “IKIgialiE” 3
%, 238 tHAON B, SR Had AR RS [B] LAk, BOESRARIEE RS 2 A7 B X Y
S Ly, — B LU E M X AR, Hin B RMRR SR, mm TR AR
MIREAR, 4 LIVE S IX AR, 55 B0 IE - AH S o

ST HOINALNE , 32 2 3RSl 2R 43 Hr LAY AT sg i ) 2R X 22 5% & R B ML 1A
R, BRIL . fRTBOBOSORE 2 98 F= R PR R ) AR A8 X IR T & e B 25 Al ik
RN A ) = AN D IR R il . WAL KSE R & KE R A B IR S . TR
B E XUk R, 45/, FoRIKEEAAE, SCBEAM . BRRA T RRse i X ket
GER R AR IR T AR EE bR . 7520 X — Ak =T, SAinas X sk 8] A1
HAEHFAERR, N7 5 X 2 55 & SRR o

FT GISHZE M, WFFT & BLES (8] By /R BB M AN B 7R 48 [X 4l 45 1)
Tt HB RN 25 B A U R —, AT IR S S A AR, IR TR )8 A
I JE AR B SR A B S Al o B, TR eR 90 17 7 DXk 2 e o e e DX 3] B B 353 %o X Jk
AR R TE BN, b — 250 DX 38 Jr A S A, DX 38 A VR R A4 A k2 )
WS B R SR AT X R R AR S R R BB k2 —, A TSR IR XA
A RYER RN, FR S TN RS BOCHE, MEG M EL T2 AR ImA
T XA BRI A BT, SEUERF R A R BRI & AR K B R SE BRI L, AR 4,
WRER T AR X3 & REBOR 1 ) P AR o 2% AT A 2R A 5 R T vk FH B [ s 3 o
Xk AR R 31 25 18] S HA B SGEG ,  B e o e B0 DX Sal 10 () 3t R ny, Rtk — 2 Ui X
A A e JR AN ik DX A i A VRS A — 2 B IR AR S A%, TRIBHZ I IR AR 2R 38 0] LA ] py
X IR T & SRS SR BT A 9 SR A 1k
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Abstract: Under the background of global economic integration, regional economic growth is
not isolated in geographical space. Economic growth relies on both internal and external
factors. At the regional level, global economic integration shows the form of regional and local
economic cooperation and integration. In the open economic system, regions struggle for more
benefits through adjusting local development policies. Propelled by the new round of economic
growth and urbanization, China's regional economic development presents a trend of much
more profound regional cooperation. Therefore, this paper intends to explore the spatial
spillover effects of regional economic growth by analyzing the case of Guangdong province
from 1990 to 2010. Located in South China, Guangdong has witnessed dramatic development
since the reform and opening-up started, and has become the largest economic region in China.
However, behind its economic success, it is facing great challenges arising from unbalanced
growth and intensified social injustice. Generally, Guangdong can be divided into four parts,
namely, the Pearl River Delta, eastern Guangdong, western Guangdong and northern
Guangdong, among them, the Pearl River Delta developed much better and faster. This is
because the Pearl River Delta region attracted more capital investments and human resources
with better natural resources, location conditions and supporting policies. As a result,
increasing regional inequality and differences threatens national unity and social stability to
some extent. Hence, regional disparity becomes an important issue in Guangdong's
geographical research, as well as in regional development studies. In this paper, the scale
variance analysis and statistics showed that the regional development at the county level made
the greatest contribution among the three scales of county, municipality and region. The Kernel
density estimation indicated that there was an increasing inequality in GDP per capita at county
level from 1990 to 2010. Moreover, the inequality in 2000-2010 was larger than that in 1990-
2000. The spatial Markov chain analysis revealed that the spatial spillover effects did exist in
economic development at county-level, which means, if a county is adjacent to a richer county,
its economy has a relatively high possibility to increase, and vice versa. The spatial lag
regression model and the geographically weighted regression analyses indicated that
globalization, decentralization and investments were the core driving forces of Guangdong's
spatial spillover effects, and marketization, urbanization and savings were the secondary
driving forces for increasing the regional inequality.

Keywords: scale variance; Kernel density estimation; spatial spillover effect; spatial Markov
chain; geographically weighted regression; Guangdong province



