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AICEBUT 2004 ~2016 4FA9H [E 269 MRTE AP R, BT 31T A GDP (GDP), EAEE
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Pace' "V #2 HH AR B0 5 A X SRMERIPATARG , 3R 1 IS IREE I 3 MR IRERTE 1% 19 B MK T T R4 R
%, UL 2B A B A0 ) SDM A5EL, 3R 2 JBIR T 437 SR AR R ISR A1+ SAR, SEM. SDM
e R, WEERA, FATAT LRI AP R PM, |75 98778 35 A9 25 8] i 13500

F1 EERERE
Table 1 Model selection test

X plH

Hausman 465 73.16 **F 0. 000
SAR versus SDM 52.85 " 0. 000
SEM versus SDM 55. 54 *** 0. 000
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Fig.2 Moran scaltter plot of PM, 5 pollutants in 2004, 2008, 2012 and 2016

F2 HItER
Table 2 Estimated result

1 2 3
- (1) (2) (3)
SAR SEM SDM
0. 007 66** -0. 005 48 -0.005 73
GDP
(0. 003 33) (0.0100) (0.010 1)
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(1) (2) (3)
AR
SAR SEM SDM
0. 009 05 * 0.008 76 * 0.009 12 *
EL
(0. 004 80) (0. 004 84) (0. 004 81)
-0. 001 47 0.001 56 -0. 000 470
PUC
(0.003 89) (0.003 90) (0. 003 88)
0. 000 538 -1.12x107° -0.001 44
FDI
(0.001 89) (0.002 00) (0.002 02)
-0.029 5*** -0.029 0 *** -0.026 1%
PD
(0.0102) (0.010 5) (0.010 4)
-0.002 84 -0.003 22 -0.002 56
BUS
(0.004 91) (0.004 97) (0.004 95)
0.094 0 ***
WxGDP
(0.0229)
0. 069 8
WxEL
(0.045 0)
—0.181***
WxPUC
(0.028 9)
0.034 97
WxFDI
(0.010 4)
~0.006 11
WxPD
(0.067 2)
-0.061 8
WxBUS
(0.041 5)
0. 985 *** 0. 983 ***
WxPM, 5
(0. 004 16) (0.004 68)
0.985 ***
g
(0.004 19)
pUNE 3 497 3 497 3 497
ETAT L G 269 269 269

e FESNBAENFRIER, s x| o« 5HNEE 1% KF, 5%KF, 10% KP4 RE,

2.2 STATA &< SIS E

KA FENZH Federico Belotti 5 & HY xsmle 774>, xsmle B T E L4, EBMER TEE

help—search, 7E# M A4 H P A xsmle, BV RIFZ LT

 ZIRAEREAE

import excel " D.
spmat idistance W longitude latitude, id (id) normalize (row)

\ location. xlsx™",

spmat save W using W. spmat

spmat export Wusing W. txt, noid

* MAREHE S A import excel " D

xtset id t

Vi AN
T‘I‘ﬁ‘ﬁé\o

sheet (" Sheetl") firstrow

\ data.xlsx", sheet (" Sheetl") firstrow
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* 23 [ AR A

spmat import Wusing W. txt, noid replace

* SAR A4

xsmle y x1 x2 x3, wmatrix (W) model (sar) fe type (ind) nolog hausman
* SEM LAY Ay 4

xsmle vy x1 x2 x3, ematrix (W) model (sem) fe

* SDM B fig &

xsmle y x1 x2 x3, wmat (W) model (sdm) fe type (ind) nolog

* FREVR I i 2

test [Wx] x1 = [Wx] x2 = [Wx] x3 =0

testnl ( [wx] x1 = - [Spatial] rho* [Main] x1) ( [Wx] x2 = - [ Spatial] rho*
[Main] x2)

2.3 R@&E ﬂ.ﬂﬂ%‘é
A FEBENH R M splm B, BATFEZLER splm £, FEBCMEH THIA install. package ( “splm”), B
A% %E splm @o

* FA IR
Library ( “splm”)

data (" Produc", package = " Ecdat")
s 23 )R A B

data (" usaww"
library (" spdep")
usalw <- mat2listw (usaww) #FER 1istw iEINIERE

* SAR BB ML, A<

BERL AR 2

sararremod <- spml (formula = fm, data = Produc, index = NULL, listw = usalw,
model = " random", lag = TRUE, spatial.error = " b")

summary (sararremod)

I 5 R AR Y

sararfemod <- spml ( formula = fm, data = Produc, index = NULL, listw = usalw,
lag = TRUE, spatial.error = " b", model = " within", effect = " individual",
method = " eigen ", na.action = na.fail, qguiet = TRUE, zero.policy = NULL,
interval = NULL, tol.solve = 1e-10, control = 1ist (), legacy = FALSE)

summary (sararfemod)

% SAR A oM {144

RENLRN AR B
GM_error <- spgm (formula = fm, data = Produc, listw = usaww, moments = " full-
weights", model = " random", spatial.error = TRUE)

summary (GM_error)
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GM_error <- spgm ( formula = fm, data = Produc, lag = TRUE, listw = usaww, model
= " within", spatial.error = TRUE)

summary (GM_error)

Hausman 2%

testl <- sphtest (x = fm, data = Produc, listw = mat2listw (usaww), spatial.
model = " error", method = " GM")

testl
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Principles, Methodology and Applications of Spatialpanel Models

Yang Wei ', Ren Xiaohang *
g

1. Institute of Management and Decision, Shanxi University, Taiyuan 030006, China
2. Business School, Central South University, Changsha 410083, China

Abstract; In recent years, with the rapid development of computer technology, the collection and storage of spatial
data have become more accessible, but the correlation between spatial data cannot be ignored. In order to better
consider spatial correlation and heterogeneity, spatial panel models came into being. This paper first introduces the
basic principles of spatial panel models and then describes the appropriate estimation methods and model selection.
Finally, we detail the specific steps of how to implement the spatial panel models in Stata and R through examples.
Key words: Spatial Panel Models; Stata; R



