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Proposal of a fusion model combining RE-ESF-SVC and Fused LASSO for

extracting multi-scale spatial heterogeneity

Zhan PENG*, Ryo INOUE**

Abstract: Spatial heterogeneity can drive socioeconomic phenomena at different spatial scales.
Taking the urban real estate market as an example, housing prices are affected by environmental and
social determinants that are continuously changing across the region, such as the valuation of green
spaces, proximity to transport, and distance to the central business district. Furthermore, housing
prices could also change significantly and discontinuously at a local spatial scale, such as district
boundaries and areas along this railway line. Therefore, multi-scale spatial heterogeneity needs to be
considered to avoid the misspecification of regional characteristics. In this study, we propose a fusion
model that combines the random effects eigenvector spatially filtering-based spatially varying
coefficient (RE-ESF-SVC) model with the sparse modeling approach to extract continuous and
discontinuous spatial heterogeneity simultaneously. The proposed method is evaluated through the
application to simulation data.

Keywords: Z= [l ) ¥ & M (spatial heterogeneity), ZE[H /]2 /N T A — X £ )L (spatially
varying coefficient model), [EH <7 hVZEM 7 /v % U L 7 (eigenvector spatial filtering),
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