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Table 1 The estimation results of OLS and GWR
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CL 264.142 43.123 6.1220.000 210.802 131.452 1.334 0.000
GR 23.015 4.256 5.4030.000 14.613  8.155 1.2450.000
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Table 2 The estimation results of GTWR and IGTWR regression parameters
R GTWR 57! IGTWR #i 7 (=0.5 km, t=1 a)
A
I/ME E SCONI] WE o PE oME S A EZINI) B s Py
CL -2867.193  165.244 2231.183  276.852 4.232 0.000 -417.322 99.966  823.353 145245 5346 0.000
GR -181.562 5302  477.492 11.833  3.223 0.000 -36.433 10975 129.874 10.316  3.053 0.000
FL -96.943 33.891 95.763 32.091 2456 0.000 -59.315  26.434 68.336 21.036  3.086 0.000
PR -400.376 73.003 1811.225 175270 3.125 0.000 -394.116 125.052 1822.655 168.225 4.235 0.000
ND -3121.423 -135.422 1419.204 -303.752 2.174 0.030 -760.367 -76.726  289.257 -104.683 -2.922 0.020
SiTwW - - - - - - -859.132 -18.015 738.148 -26.712 3.253 0.010
Si\TW - - - - - - -1298.575  49.756 1568.713  152.156  2.634 0.020
S\TsW - - - - - - -1088.636 345.266 1268.425  410.037 3.278 0.000
ST W - - - - - - -792.299 746387 1229.202 561.235 4.166 0.030
SiTsW - - - - - - -1274.415 -494.655 1523.185 -201.415 2.895 0.000
S.T\W - - - - - - -437.276 -294.443  355.759 -381.826 2.363 0.020
S.TW - - - - - - -745.934 -343.354 1026.043 -238.003 3.162 0.030
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RSS=49 996 201, MSE=354.427 RSS=32 327 472, MSE=284.969
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Fig.4 The distribution of regression coefficients on cell plot ratio, cell level and distance from the regional centre
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Table 3 The statistical diagnosis and regression parameters estimation of GWR, GTWR and IGTWR models
st R AlCe F RSS CL GR FL PR ND Y1
GWR 82.4% 6262 2.925 71638 362 210.802 14.613 23.204 294.105 —-172.682 137.728
GTWR 87.7% 6226 3.046 49 996 201 276.854 11.832 32.096 175.272 -303.758 -
IGTWR 91.9% 6206 4.104 32327472 145.245 10.315 21.035 168.225 —-104.683 275.475
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An Improved Spatiotemporally Weighted Regression Analysis
Based on Spatiotemporal Windows: A Case Study of Housing Price
of Huangshi City, Hubei Province

WANG Xin-gang, KONG Yun-feng

(College of Environment and Planning, Henan University, Kaifeng, Henan 475001, China)

Abstract: Geographically weighted regression (GWR) is a useful technique for exploring spatial nonstationari-
ty by calibrating a regression model which allows different relationships to exist at different points in space.
However, spatial autocorrelation can invalidate the model assumption and sometimes may result in residual de-
pendency. This article aims to improve the spatiotemporal weighted regression (GTWR) by introducing addi-
tional variables based on spatiotemporal windows. The size parameters for defining spatiotemporal windows
are estimated by spatial and temporal statistics of all the sample data. The new window variables are calculated
by averaging the explained variables which are located in its spatio-temporal window. The new variables are
added in GTWR as an improved regression (IGTWR) model. Huangshi City, a resource-dependent,
land-scarce and multi-center city in Hubei Province, is selected as the study area. 19 300 commercial housing
units and 398 buildings in 2007-2012 are collected as sample data. Based on general and spatial statistics, the
number of building floors, the plot ratio, the greening ratio, the level of property management, the distance to
region center, and the year of sale are selected as explanatory variables. The sample data are analyzed by four
regression models respectively: ordinary linear regression (OLS), GWR, GTWR and IGTWR. The optimum
size and number of spatiotemporal window are estimated by the Moran's / index and the correlation coeffi-
cients between temporal sequences. Modeling results indicate that both the IGTWR model and its variables
pass the statistical test at the significant level 0.05. The spatial distribution of the variable coefficients can be
explained reasonably. The comparison of all modeling results shows that GWR is better than OLS, GTWR is
better than GWR, and IGTWR is better than GTWR, in terms of the measure of goodness of fit (R*), the
Akaike information criterion (AICc) , the residual sum of squares (RSS) and the mean squared error(MSE). In
the case study, compared with GTWR, the R’, AICc, RSS and MSE from IGTWR are improved from 0.877 to
0.919, 6 226 to 6 206, 49 996 201 to 32 327 472 and 354.427 to 284.969 respectively. The case study indicates
that the IGTWR model is effective for temporal and spatial analysis of urban housing price. By introducing
window based indicators in GTWR model as new variables, the IGTWR model may estimate the impact of spa-
tial and temporal autocorrelation between geographic data, and thus is able to reduce the model error and in-

crease the model accuracy.

Key words: spatio-temporal windows; spatiotemporally weighted regression (GTWR); housing price; Huang-
shi City



