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ABSTRAK

Nama Mahasiswa / NPM . Faishal Fernando Hutama / 21081010304

Judul Skripsi . Prediksi Produksi Perkebunan Besar di
Indonesia Menggunakan Metode Category
Boosting

Dosen Pembimbing : 1. Eva Yulia Puspaningrum, S.Kom, M.Kom

2. Afina Lina Nurlaili, S.Kom, M.Kom

Subsektor perkebunan berperan penting dalam perekonomian Indonesia
karena menyediakan bahan baku ekspor nonmigas dan menyerap banyak tenaga
kerja. Namun, produksinya sangat bergantung pada kondisi iklim seperti curah
hujan dan suhu udara. Penelitian ini bertujuan memprediksi produksi perkebunan
besar di Indonesia menggunakan algoritma Category Boosting, pengembangan
dari Gradient Boosting Decision Tree (GBDT) yang unggul dalam menangani
data kategorikal tanpa perlu encoding manual. Data penelitian berasal dari BPS
dan BMKG periode 2009-2024, mencakup lima komoditas utama: karet kering,
minyak sawit, kopi, teh, dan gula tebu. Tahapan penelitian meliputi data
preprocessing, penanganan missing values dengan interpolasi linier, feature
engineering (transformasi musiman dan lag features), serta pelatihan model dalam
tiga skenario: baseline, optimasi hiperparameter dengan Random Search, dan
forecasting menggunakan Walk-Forward validation. Hasilnya, model Category
Boosting menunjukkan kemampuan generalisasi yang kuat dengan mencapai nilai
R? > 0,9 pada skenario terbaik, bahkan saat diuji menggunakan metode
Walk-Forward yang ketat. Selain itu, model diuji melalui analisis sensitivitas dan
terbukti mampu memproyeksikan tren produksi hingga 2027 di bawah skenario

fluktuasi iklim +£10%.

Kata Kunci : Category Boosting, Produksi perkebunan besar, Faktor iklim,
Walk-Forward validation, Prediksi produksi
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ABSTRACT

Student Name / NPM :  Faishal Fernando Hutama / 21081010304

Thesis Title : Prediksi Produksi Perkebunan Besar di
Indonesia Menggunakan Metode Category
Boosting

Dosen Pembimbing : 1. Eva Yulia Puspaningrum, S.Kom, M.Kom

2. Afina Lina Nurlaili, S.Kom, M.Kom

The plantation subsector plays an important role in Indonesia’s economy
by providing non-oil export commodities and absorbing a large workforce.
However, its production is strongly influenced by climatic factors such as rainfall
and air temperature. This study aims to predict the production of large-scale
plantations in Indonesia using the Category Boosting algorithm, an advanced
version of the Gradient Boosting Decision Tree (GBDT) that effectively handles
categorical data without manual encoding. The data were obtained from BPS and
BMKG covering the period 2009-2024, including five main commodities: dry
rubber, palm oil, coffee, tea, and sugarcane. The research stages include data
preprocessing, handling missing values through linear interpolation, feature
engineering (seasonal transformation and lag features), and model training under
three scenarios: baseline, hyperparameter optimization using Random Search, and
forecasting with Walk-Forward validation. The results show that the Category
Boosting model demonstrates strong generalization capability, achieving an R*
value above 0.9 in the best scenario even when tested using a strict Walk-Forward
validation method. Furthermore, the model underwent a sensitivity analysis and
proved capable of projecting production trends up to 2027 under +£10% climate
fluctuation scenarios. These findings indicate that Category Boosting is effective
in modeling the complex relationship between climate variables and plantation
production, providing a reliable foundation for agricultural policy planning and

national food security strategies.

Keywords: Category Boosting, large-scale plantation production, climatic factors,

Walk-Forward validation, production prediction
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