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Extraction of Factors Related to Social Population Growth and Decline in Osaka Prefecture
Using Mesh Data
Proposal of a Bottom-up Feature Integration Method Using Machine Learning for Highly Correlated

Atsushi Takizawa*

Abstract: In the context of Japan's population decline, this study investigates social demographic change -
specifically migration-related population shifts - using Osaka Prefecture as a case study. Utilizing detailed census-
derived data, we apply ensemble tree-based machine learning models, which are robust to multicollinearity, to
analyze a large number of highly correlated variables. SHAP values are used to assess variable importance,
followed by non-linear dimensionality reduction on the SHAP correlation matrix to extract latent factors. This
approach enables a data-driven identification of underlying drivers of social mobility, beyond conventional life

event-based explanations.
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e$: Esri, HERE, Garmin, FAO, NOAA, USGS, ©
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