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Abstrak

Penelitian ini membandingkan performa tiga algoritma machine learning yakni
Linear Regression, Random Forest, dan XGBoost dalam memprediksi
produktivitas padi di 29 kabupaten Jawa Tengah periode 20042024 (609 observasi
panel). Metodologi mengikuti kerangka Knowledge Discovery in Database (KDD)
dengan evaluasi menggunakan TimeSeriesSplit 5-fold dan metrik MAE, RMSE, dan
R2. Hasil penelitian menunjukkan Random Forest sebagai model terbaik dengan
Test R2=0,6021, MAE = 2,43 ku/ha, dan MAPE = 4,31%, mengungguli XGBoost
(R?=0,5707) dan Linear Regression yang gagal total. Analisis feature importance
mengungkap karakteristik tetap per kabupaten sebagai prediktor paling dominan
(51% total importance), dengan district Sukoharjo (26%) sebagai yang terkuat,
diikuti luas panen (11%) dan tren temporal tahun (9%). Penelitian ini
mengonfirmasi superioritas ensemble methods dalam memprediksi produktivitas
pertanian dan menghasilkan model dengan akurasi excellent yang dapat
diimplementasikan sebagai early warning system untuk mendukung ketahanan
pangan di Jawa Tengah.

Kata Kunci: prediksi produktivitas padi, Random Forest, XGBoost, ensemble methods,
Jawa Tengah
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Abstrack

This study compares the performance of three machine learning algorithms its
Linear Regression, Random Forest, and XGBoost in predicting rice productivity
across 29 districts in Central Java for the period 2004-2024 (609 panel
observations). The methodology follows the Knowledge Discovery in Database
(KDD) framework with evaluation using 5-fold TimeSeriesSplit and MAE, RMSE,
and R? metrics. Results show Random Forest as the best model with Test R* =
0.6021, MAE = 2.43 ku/ha, and MAPE = 4.31%, outperforming XGBoost (R* =
0.5707) and Linear Regression which completely failed. Feature importance
analysis reveals district fixed characteristics as the most dominant predictor (51%
of total importance), with district Sukoharjo (26%) as the strongest, followed by
harvested area (11%) and year trend (9%). This study confirms the superiority of
ensemble methods in predicting agricultural productivity and produces a model
with excellent accuracy that can be implemented as an early warning system to
support food security in Central Java.

Keywords: rice productivity prediction, Random Forest, XGBoost, ensemble methods,
Central Java
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