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Abstract: A large number of empirical researches show that there is obvious spatial heterogeneity in the housing price
influence mechanism. Although classic geographically weighted regression (GWR) can solve part of the spatial
heterogeneity problem which cannot be handled by traditional linear regression models, it ignores the scale problem of
spatial heterogeneity of different influencing factors and causes large estimation errors. Multi-scale geographically
weighted regression (MGWR) improves classical GWR by allowing the bandwidths of each variable to be different,
thereby obtaining more credible estimation results and giving the scale of influence of different variables. Based on
MGWR, this paper studies the price characteristics of second-hand residential transactions in Beijing from 2011 to 2017.
The results show that: 1) Previous researches based on classic GWR may not be robust. MGWR can separate different
influence scales of the independent variables, and MGWR result is more reliable. 2)Beijing second hand house prices are
very sensitive to location factors, and there is a high degree of spatial heterogeneity. The scale of location impact is the
smallest of all variables and is close to the street scale. The number of bedrooms and the distance to the nearest subway

are variables on a global scale, and the influence on space is relatively stable. The distance to the bus station, the distance
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to the elementary school, the structure of the building and the condition of the decoration have no significant effect on

house prices. Other significant variables have certain spatial heterogeneity, and their spatial scales from small to large are

transaction time, area, building age, floor, and orientation. 3) Location, orientation, number of bedrooms, and transaction

time all positively affect house prices, while area, age, floors and distance to the subway station negatively affect house

prices. In all the influencing factors, location is the most important factor affecting house prices, followed by the direction

of transaction time. Area, transaction time, direction, and distance to the nearest subway have key impact. Floor and the

number of bedrooms have a smaller impact on house prices, while the area and building age have the weakest impact.

Keywords: multi-scale geographically weighted regression (MGWR); second-hand house prices; influencing scales;

hedonic price model; Beijing
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Fig.3 Spatial patterns of coefficients in the MGWR
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Tab.4 Statistical description of MGWR coefficient

AR i ol PrEZE  BoME Pl BORME
Intercept 4.442 1.406 0.662 4.442 9.155
area -0.011 0.005 -0.024 -0.011 0.001
bed 0.437 0.008 0.416 0.440 0.448
direction 0.639 0.113 0.420 0.634 0.844
decorate 1.301 1.257 -2.443 1.128 6.118
month 0.050 0.024 -0.038 0.048 0.140
subway -0.138 0.002 -0.143 -0.138 -0.134
Sfloor -0.278 0.123 -0.472 -0.309 0.072
age -0.024 0.009 -0.048 -0.025 -0.005
stucture 0.042 0.366 -0.749 -0.015 1.752
bus 0.056 0.003 0.050 0.055 0.067
school 57.154 22.831 -0.748 64.674 87.260
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