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INTISARI

Produktivitas padi merupakan faktor penting dalam mendukung ketahanan
pangan, namun variasi hasil panen antarpetani masih cukup tinggi. Perbedaan
tersebut dipengaruhi oleh berbagai faktor seperti penggunaan input produksi,
karakteristik petani, serta kondisi lahan dan lingkungan. Identifikasi faktor-faktor
yang paling berpengaruh terhadap hasil panen menjadi penting untuk mendukung
pengambilan keputusan dalam pengelolaan budidaya padi. Namun, hubungan
antara berbagai variabel budidaya dan hasil panen seringkali bersifat kompleks
sehingga sulit dianalisis menggunakan pendekatan statistik konvensional.

Penelitian ini bertujuan untuk membangun model prediksi hasil panen padi
serta mengidentifikasi faktor-faktor yang paling berpengaruh terhadap
produktivitas menggunakan pendekatan machine learning. Data penelitian
diperoleh dari kuesioner terhadap 395 petani padi di Kabupaten Nagekeo yang
mencakup informasi mengenai karakteristik petani, penggunaan input produksi,
serta kondisi lahan. Model yang digunakan dalam penelitian ini meliputi Regresi
Linear Berganda, Random Forest, Gradient Boosting Tree (GBM), dan Extreme
Gradient Boosting (XGBoost). Evaluasi performa model dilakukan menggunakan
metrik RMSE, MAE, dan R?, serta uji statistik Friedman Test dan Wilcoxon Signed-
Rank Test untuk menguji signifikansi perbedaan performa antar model.

Hasil penelitian menunjukkan bahwa model XGBoost memberikan performa
prediksi terbaik dengan nilai RMSE sebesar 0,9255, MAE sebesar 0,6426, dan R?
sebesar 0,8396 pada data uji. Analisis feature importance menunjukkan bahwa
terdapat 15 variabel dominan yang memengaruhi hasil panen, dengan variabel
paling berpengaruh adalah luas lahan kategori 1-2 hektar, penggunaan benih per
hektar, total pupuk per hektar, serta biaya pupuk. Secara agregat, faktor internal
budidaya memberikan kontribusi sebesar 55,8%, sedangkan faktor eksternal
menyumbang sekitar 44,2% terhadap variasi hasil panen.

Kata kunci: Machine Learning, Prediksi Hasil Panen Padi, Xgboost, Feature
Importance, Analisis Data Petani



ABSTRACT

Rice productivity plays an important role in supporting food security; however,
variations in rice yield among farmers remain relatively high. These differences are
influenced by various factors, including the use of production inputs, farmer
characteristics, and land and environmental conditions. Identifying the most
influential factors affecting rice yield is important to support decision-making in
rice cultivation management. However, the relationships between cultivation
variables and yield are often complex, making them difficult to analyze using
conventional statistical approaches.

This study aims to develop a predictive model for rice yield and identify the
most influential factors affecting productivity using a machine learning approach.
The data were collected through questionnaires from 395 rice farmers in Nagekeo
Regency, covering information on farmer characteristics, production inputs, and
land conditions. The models applied in this study include Multiple Linear
Regression, Random Forest, Gradient Boosted Tree Regression (GBM), and
Extreme Gradient Boosting (XGBoost). Model performance was evaluated using
RMSE, MAE, and R? metrics, and statistical tests including the Friedman Test and
Wilcoxon Signed-Rank Test were conducted to assess the significance of
performance differences among models.

The results show that the XGBoost model achieved the best predictive
performance with an RMSE of 0.9255, MAE of 0.6426, and R? of 0.8396 on the
test data. Feature importance analysis identified 15 dominant variables influencing
rice yield, with the most influential variables including land size category of 1-2
hectares, seed usage per hectare, total fertilizer per hectare, and fertilizer cost. In
aggregate, internal cultivation factors contributed 55.8%, while external factors
accounted for approximately 44.2% of the variation in rice yield.

Keywords: Machine Learning, Rice Yield Prediction, Xgboost, Feature
Importance, Farmer Data Analysis
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