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Extension of the generalized lasso application in the spatial data analysis
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Because of its flexibility in defining the penalty matrix and the predictor matrix, the generalized lasso
becomes a potential method in spatial analysis. This study aims to explore and extend the application
of generalized lasso in spatial data analysis.

In the first part, we conducted simulation studies in the context of spatial clustering to evaluate some
methods for selecting optimum tuning parameter of the generalized lasso. We defined the index of edges
detection accuracy (IEDA), which indicates the accuracy of pooling coefficients. The approximate leave-
one-out cross-validation (ALOCV) was found to be a recommended method compared to k-fold cross-
validation, and GCV can be a substitution when ALOCYV is not computable for relatively small tuning
parameter or when the noise in the data has large variability.

In the second part, we provided two applications of the generalized lasso for spatial clustering. First,
we examined several methods of selecting the optimum tuning parameter for spatial clustering in the
application to Chicago Crime Data. We obtained a suitable result of spatial clustering by using ALOCYV,
which selected the tuning parameter close to the one suggested by previous literature. Second, we
extended the generalized lasso model for spatio-temporal clustering analysis, which can be separated
into the two generalized lasso problems: trend filtering on the temporal scale, and fused lasso for spatial
clustering. We applied the proposed method for detecting dynamic pattern of clusters on Covid-19 data
in Japan. We obtained information on the clusters of prefectures, and how they are merged or dissolved.

In the last part, we provided two applications of the generalized lasso for spatial modeling. First, we
applied the generalized lasso to fit the spatially varying coefficient model and to cluster regional effects
of socio-economics factors that affect the Covid-19 case in Java Island, Indonesia. We found that the
poverty variable had no effect generally, while the HDI had different effect between regions. Second, we
proposed a generalized lasso with two ¢; penalties to fit a spatially varying coefficient model with both
numerical and categorical predictor variables. The two types of penalties are used: for pooling regions
and for pooling categories. Based on our simulation study and an application to the house sales price

data in Java Island, our method could estimate coefficients well for pooling regions and categories.
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