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ABSTRACT

Predictive Modeling of Regional Economic Growth in East Java using Aggregated Village

Infrastructure Data: a Comparative Machine Learning Approach

By
Annisaa Bunga Fajar February
Dr. Ir. Eka Budiarto, S.T., M.Sc., Advisor
Dr. Ir. Maulahikmah Galinium, S.Kom., M.Sc., Co-Advisor

SWISS GERMAN UNIVERSITY
This research develops a machine learning predictive model for East Java's regional economic
growth (GRDP per capita) using population-normalized village infrastructure data (PODES) to
address the "Core-Periphery" paradox and mitigate spatial size bias. Comparing four
algorithms, Gradient Boosting emerged as the optimal architecture (MAPE: 33.493%),
drastically outperforming Linear Regression (MAPE: 142.410%) and proving the highly non-
linear, threshold-dependent nature of regional spatial economies. Feature importance analysis
reveals an agglomeration paradox: capital-intensive facilities (e.g., Higher Education,
Specialized Health Centers) act as primary accelerators of high GRDP, whereas inflated per-
capita ratios of baseline utilities (e.g., government lighting) merely proxy sprawling, low-output
rural peripheries. Additionally, the absence of vocational training (NO LKP) acts as a severe
spatial penalty trapping regions in economic stagnation. Ultimately, regional welfare is
propelled by specialized human capital rather than basic physical facilities, prompting
recommendations for the government to decentralize "Growth Poles" and reorient investments

toward vocational agility.

Keywords: GRDP per Capita, Machine Learning, Gradient Boosting, PODES Data

Aggregation, Data-Driven Policy, Agglomeration Paradox.
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