29 8 Vol 29, Na 8
2010 8 Technology Economics Aug. , 2010

ESDA R&D

( . .511450)
: 21 R&D (ESDA)
1990—2007 Moran’s 1 . , R&D .
. s (G )
. Moran LISA s
:F224 ‘A :1002—980X(2010)08—0045—06
2007 3 , N . .
o (e o
ESDA ,
s o 1990—2007
, s R&.D ,
s R&.D N
. R&D \ ESDA , 20 90
. , 21 i
R&D . L1
» Moran’s I
s “ ” . [1]
° n leW:
It:S c—— @ =1,2,-,18) . (D
1 E— (ESDA) o R
 Z; n t
Anselint' % (ex- s 7 s W
ploratory spatial data analysis) ( W, , 0
° ’ s, W z J
’ ’ . W, =1, W, =0);.5S,
’ ’ b W b
s ° S, = 2 Zﬂw’f .
’ , W,
. LESDA Lo Djw=1,2w=1. . (D
:2010—04—19
(1983—), , s s

45



29 8

’ So = n,
d
ko, ESDA
Moran’s 1 ,
Moran’s 1 , R&D
( ) o 1,
R&D . , Moran’
s , R&D
° _19
R&D R Moran’s 1
—1/(n—1) , E(D=—1/(n—1),
R&.D
L2
Moran’s 1 R&D
, R&.D
. Moran’s I
. , R&.D
: G (d) =61 Moran’s 1 LI-
SAD] 3
Moran Local Moran’s 1
1) Moran o
Moran
[7] 3 2, Wﬂ
, s Moran
° ) Zr o
w. . .4

46

HH(

)
R&D s 0
R&.D R&.D
LHC — ). R&.D
R R&D s
. R&D R&.D
LLC — ) R&-D
, . R&.D
R&D
HLC — . R&.D
, R&.D ,
R&.D
R&D o
HH LL
LH HL ,
(spatial outliers) ,
. Moran

o

2) Local Moran’s 1

o

Moran’s [
, i
. i
I zizjwﬁz] . (2)
s % 2 : g s
wj; ) E‘/‘wu =1,
. I 0 =z 0,
7 HH P § 0 =z 0,
i LL P 0 Z; 0,
7 HL P F 0 2; 0,
[ LH o Moran
o I
Bonferroni .
a @
n
o a - I 0,
i s
0, I



ESDA R&.D

L3

, ESDA

[8—10]
b

Jw,_,(/e) — 0, i=;

w; (k) =1, di <di(b) wj(b)=uwy; (/e)/Z‘w,_, k),
w; (k) = 0, d; > d; (k)
(3)
,d; (k) i
o ) d,(k) Z.,
J k ,
) k ok
[11] ,
, 21 R&D
k o
2 R&D
, 1990—2007
R&D 0
21 , 1990~2007
( ) GDP
( )o [11—12]
, R&.D .
R&D .

2.1
GeoDa
Moran’s I ( 1 1D
1 1990 2007 ,
R&.D .
. 1 1990~2007
Global Moran’s I .
s , Global Moran’s I
b
o s (HH
LL) s
’
R 1999
Moran’s I 0. 3751, 18
b
. 1
o 1990 2007 18
2 3 s 1999
(0. 3751),2007 (0. 0641)
0. 311,
o 1999
, Global Moran’s I
. b
b o
1 R&D Global Moran’s
1 (1990—2007 )
Moran’s 1 Std P-value
1990 0. 1634 0. 0913 0. 0240
1991 0. 1585 0. 0941 0. 0230
1992 0. 1844 0. 0889 0. 0140
1993 0. 2947 0. 0940 0. 0010
1994 0. 2007 0. 0997 0. 0180
1995 0. 3045 0. 0983 0. 0030
1996 0. 2899 0. 1032 0. 0070
1997 0. 2964 0. 1027 0. 0070
1998 0. 2417 0. 0909 0. 0020
1999 0. 3751 0. 0977 0. 0010
2000 0. 2374 0. 0925 0. 0070
2001 0. 2285 0. 0879 0. 0090
2002 0. 2326 0. 0803 0. 0020
2003 0. 1802 0. 0764 0. 0040
2004 0. 1135 0. 0541 0. 0060
2005 0. 1541 0. 0640 0. 0030
2006 0. 1068 0. 0493 0. 0020
2007 0. 0641 0. 0452 0. 0060
Moran’s 1 ., E(D =—0.05,
’ 5% ’
R&D  1990—2007 .
R&D o
, 1990—2007 ,

47



29 8

,Global Moran’s I 18
. R&.D 1999
0.4
0.35 |
03]
ooest
s ozf
S 0I5}
0.1F Not Significant
0.05 M High-High
0 i i . X i R . X {_uw:b('m;
\0& @q:b \&N \O.do .\C? ¥ q}‘i‘g n?@/ ﬁt\&‘ %\‘é\ ['ii gh—Ll?w
F o
1 R&D Global Moran’s 1
(1990—2007 ) 3 R& D LISA (1990 )
22 R&D . .
2 1990 Moran ’ R&.D o ’ 10
, 3 1990 LISA , s
. 5% . PAT90 . R&.D (LL),
7 ° ’ LH ?
R&D (HH); , °
. R&D (LHD., Ly
R&.D ; e
S
. (LL) . R&D B
£
o jJ ‘.E{
/ {
Moran’s [ =0.1634 T
W
N
S“ Rty %’J
) ‘IJW // “i\’i - i‘fl]f)thSi]:ngifl}cam
I 3 .
d \asat Hen]
_ * { High-Low
- - ly {'{40
g -
- Vs
-
el 4 R& D LISA (1999 )
_' 2007 R&.D 1999
b 5 b 5 % ’
il PATO7 1.
| o L R&.D
-3 -2 | 0 1 2 3 (HH), R&D
PATO0 (LH).,
2 R& D Moran (1990 ( . . ) s
&. LD, _.
90 ) R&.D Re&D (LH) R&D
’ ! o 7 R&.D LI
PAT99 9 - 8 ; - (LL)
R&.D (HH) ) ’ . ( :
s . R&D ’
R&D (LL),

48



ESDA R&.D

e
s -
a7

¢ 4
RN

et

s:“’jié"yﬁ«pﬁ
T,ﬁ{“ Z.K S
. Not Significan
MY 5” . High High
E’ e M Low-Low
J Low-High
? {_ﬂIU High-Low
A
A J
R&D LISA (2007 )
Moran ,
( Do 4
HH, LH, LL,
HL,
,1999
1990, 1999,
2007 s
1990,1999 2007
Moran ( 2. 6. 7,
,90 s )
1990
1999 Moran

2007
2
. Moran
’ o
4 ’
Moran’s [ =0.3751
[ ) 8
.
2
=
D-\
; (=1
*
L "
~l
|
-3 2 i 0 I 2 3
PATO0
6 R& D Moran (1999 )
Mortan’s [ =0.0641
>
D..‘
=
-0 —4 -2 0 2 4 6
PATO7
7 R& D  Moran (2007 )

, 1990—2007 Moran’s 1

49



29 8

R&D

(1]

(2]

[3]

[4]

(5]

(6]

, Moran LISA
, 1990 2007
Moran’s 1 ,
GDP s
, R&.D
R&D ,

ANSELIN L. Local indicators of spatial association-LLISA
[J]. Geographical Analysis, 1995, 27 (2):93-115.
ANSELIN L. Interactive techniques and exploratory spa-
tial data analysis [C]// Longley P A, Goodchild M F,
Maguire D J, et al, eds. Geographical Information Sys-
tems, Principles, Technical Issues, Management Issues
and Applications, Wiley NewYork: 1998.253-266.

s s s ESDA

— [yl

965-974.
CLIFF A D, ORD J. Spatial Processes, Models and Ap-
plications [M ]. London: P ion, 1981.
GETIS A, ORD J K. The analysis of spatial association
by use of distance statistics [ J]. Geographical Analysis.,
1992, 24, 189-206.
ORD J K, GETIS A. Local spatial autocorrelation statis-
tics: distributional issues and an application [J]. Geo-
graphical Analysis, 1995, 27.286-306.

» 2005 (6):

(7]

[8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

ANSELIN L. The Moran scatterplot as an ESDA tool to
assess local instability in spatial associaton[ M]. Fischer
M M, Scholten H, Unwin D, eds, spatial nalytical per-
spectives on GIS,London: Taylor and Francis, 1996.
PACE P K, BARRY R. Quik computation of spatial au-
toregressive estimators [ J ]. Geographical Analysis,
1997, 29.232-246.
PINKSE J, SLADE E. Contracting in space: an applica-
tion of spatial statistics of the spatial distribution of wild-
fires in Portugal, 1980-1989 [ J]. Geographical System,
1998(5) :355-390.
BALLER R D, ANSELIN L, MESSNER S F, et al.
Structural covariates of U. S. county homicide rates; in-
corporating spatial effects [J]. Criminology. 2001, 39:
561-590.
PAVITT K. R&D, patenting and innovation activities
[J]. Research Policy, 1982(11):33-51.
GRILICHES Z. Patent statistics as economic indicators:
a survey [ J]. Journal of Economic Literature, 1990, 28
1661-1707.
LOPEZ-BAZO E, VAYA E, MORA A, et al. Regional
economic dynamics and convergence in the European u-
nion [J]. Annals of Regional Science, 1999, 33, 343-
370.
FOTHERINGHAM A S, CHARLTON M E, BRUNS-
DON C. The geography of parameter space: an investi-
gation into spatial nonstationarity [ J ]. International
Journal of GIS, 1996(10).605-27.
FOTHERINGHAM A S, CHARLTON M E, BRUNS-
DON C. Measuring Spatial Variations in Relationships
with Geographically Weighted Regression[ M]. FISCH-
ER M M, GETIS A,eds, Recent Developments in Spa-
tial Analysis New York: Springer, Berlin, Heidelberg,
1997. 60-85.
BRUNSDON C, FOTHERINGHAM A S, CHARL-
TON M. Spatial nonstationarity and autoregressive mod-
els[J]. Environment and Planning A, 1998, 30:957 —
973.
FOTHERINGHAM A S, BRUNSDON C, CHARL-
TON M. Geographically Weighted Regression: the A-
nalysis of Spatially Varying Relationships [ M]. West
Sussex: John Wiley & Sons Ltd,2002.
CLEVELAND W S. Robust locally weighted regression
and smoothing scatterplots [J]. Journal of the American
Statistical Association, 1979, 74. 829-836.
BOWMAN A W. An alternative method of cross-valida-
tionfor the smoothing of density estimates [ J]. Biometri-
ka, 1984, 71:353-360.

Analysis of Regional R&D Disparities in Guangdong Based on ESDA

Liang Jieming

(Applied Foreign Languages Department, Guangdong Women's Polytechnic College, Guangdong 511450, China)

Abstract: According to the studies of these 21 cities’ R&.D activities in Guangdong on ESDA, the Moran's I statistics between 1990 and 2007

show that there is a significant positive relationships between the cities’ R&.D levels. The number of patents per capita is not random distribu-

ted; the area with higher (lower) estimated value is also adjacent to other areas with higher (lower) estimated values. Combined with the Mo~

ran's scatter diagram and LISA analysis, it comes out that the patents per capita exist not only the phenomenon of spatial autocorrelation, but

also the phenomenon of spatial difference in Guangdong. Overall it is a core-periphery structure. The core is Pearl River delta, the rich zone,

and the mountain area and the east wing, the low-level agglomeration zone form the periphery.
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