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ABSTRACT

Ra’uf, Maswadi. 2026. Application of the SVD~++—KNN Algorithm Using the Weighted
Hybrid Method in a Movie Recommendation and Music Artist Preference
System. Undergraduate Thesis. Bachelor’s Program in Informatics
Engineering, Universitas Muhammadiyah Jember.

Advisors: Dr. Ilham Saifudin, S.Pd., M.Si; Luluk Handayani, S.Si., M.Si.

Recommendation systems are one of the applications of artificial intelligence that
help users find content tailored to their preferences. The collaborative filtering
approach is widely used because it can provide recommendations based on user
interaction patterns without relying on specific item attributes. However, this approach
still faces challenges, such as high data sparsity, which reduces prediction
performance, especially in datasets with diverse characteristics. Furthermore,
variations in the types of feedback, both explicit and implicit, influence the model's
training process for generating accurate recommendations. Therefore, it is necessary
to develop a method that combines the strengths of model-based and memory-based
approaches to improve the quality of recommendations.

This study aims to implement and evaluate the SVD+-+-KNN algorithm using the
weighted hybrid method in a web-based movie recommendation and music artist
preference system. In addition, this study analyzes the influence of dataset
characteristics on model performance. A quantitative experimental approach was used
with two datasets: MovieLens 1M for the movie domain and Last.FM for music artist
preferences. The MovieLens dataset uses explicit feedback in the form of direct user
ratings, while Last.FM uses implicit feedback in the form of play counts, which are
converted into explicit ratings via a logarithmic function and min-max scaling. Both
datasets were split into 80% training data and 20% test data using the hold-out
validation method. The SVD++ and KNN algorithms were combined using a weighted
hybrid approach, with the o value determined through hyperparameter tuning.
Performance was evaluated using the RMSE and MAE metrics.

The results show that on the MovieLens dataset, the weighted hybrid SVD++—
KNN method achieved an RMSE of 0.8594 and an MAE of 0.6747 at o = 0.80. In
contrast, on the Last.FM dataset, an RMSE of 0.2632 and an MAE of 0.1955 were
obtained at o. = 0.90. The differences in evaluation results between the two datasets are
influenced by various data characteristics, including the type of feedback, sparsity
level, rating distribution, and the relative contributions of the SVD++ and KNN
algorithms to the predictions. Hyperparameter tuning results indicate that SVD++
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makes a more substantial contribution than KNN, particularly on datasets with higher
sparsity.

The results of this study show that the weighted hybrid SVD++—KNN method can
improve the performance of recommendation systems for the movie and music artist
domains. Furthermore, adjusting the o value based on the dataset's characteristics has
been shown to improve model performance. Therefore, this method can be an effective
option for developing collaborative filtering -based recommendation systems across
various data domains.

Keywords : Recommendation Systems, SVD++, K-Nearest Neighbor, Weighted Hybrid,
Collaborative Filtering .
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