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OPTIMISASI COLLABORATIVE FILTERING BERBASIS HYBRID
MENGGUNAKAN MATRIX FACTORIZATION, FEEDFORWARD
NEURAL NETWORK DAN XGBOOST

Abstrak

Rekomendasi collaborative filtering telah digunakan secara luas dalam berbagai aplikasi
digital, namun masih menghadapi tantangan seperti cold-start, first-rater dan kurangnya
akurasi rekomendasi akibat ketidakmampuannya dalam menangkap hubungan kompleks
antara user dan item. Penelitian ini bertujuan untuk mengoptimisasi metode collaborative
filtering berbasis hybrid melalui integrasi tiga pendekatan utama, yaitu Matrix Factorization,
Feedforward Neural Network berbasis Multi-Layer Perceptron, dan XGBoost. Metodologi
yang digunakan mencakup tahapan membaca dataset, preparation, tuning hyperparameter,
hingga pemodelan dan evaluasi menggunakan metrik MAE, RMSE, dan R2 Score. Penelitian
dilakukan pada dua dataset berbeda, yakni film dan hotel, untuk menguji generalisasi model.
Hasil penelitian menunjukkan bahwa model hybrid yang diusulkan mampu mengatasi
keterbatasan collaborative filtering non- hybrid dan secara signifikan meningkatkan akurasi
rekomendasi. Temuan ini memberikan Kontribusi terhadap pengembangan sistem
rekomendasi yang lebih adaptif dan personal, serta membuka peluang untuk eksplorasi lebih
lanjut dalam integrasi metode machine learning pada sistem rekomendasi di era data besar.

Kata Kunci: collaborative filtering, matrix factorization, feedforward neural network,
xgboost

Abstract

Collaborative filtering recommendations have been widely used in various digital
applications, but still face challenges such as cold-start, first-rater issues, and a lack of
recommendation accuracy due to its inability to capture the complex relationships between
users and items. This study aims to optimize the collaborative filtering method through a
hybrid approach by integrating three main techniques: Matrix Factorization, Feedforward
Neural Network based on Multi-Layer Perceptron, and XGBoost. The methodology includes
stages such as dataset reading, data preparation, hyperparameter tuning, modeling, and
evaluation using metrics such as MAE, RMSE, and R? Score. The study was conducted
across two different datasets—movies and hotels—to assess the model's generalization
capabilities. The results indicate that the proposed hybrid model successfully addresses the
limitations of non-hybrid collaborative filtering and significantly improves the accuracy of
recommendations. These findings contribute to the development of more adaptive and
personalized recommendation systems and open new opportunities for further exploration
of machine learning integration in recommendation systems in the era of big data.

Keywords: collaborative filtering, matrix factorization, feedforward neural network,
xgboost
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