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ABSTRACT 

 

Student Name / NPM       : Satya Agni Prema Raswidhyantoro /  19081010109 

Thesis Title                       : A Movie Recommendation System Based on User 

Rating Similarity Using Matrix Factorization 

Supervisor                        : 1. Dr. Ir. Mohammad Idhom, SP, S.Kom., MT 

 2. Andreas Nugroho Sihananto, S.Kom., M.Kom 

 

The growth of streaming platforms and digital entertainment services has 

increased the number of available movies, making it difficult for users to identify 

movies that match their preferences. This research aims to develop a movie 

recommendation system based on user rating similarity using the Matrix 

Factorization algorithm. The system is designed to allow users to input a desired 

rating and select a movie genre, after which the system generates a Top-N 

recommendation list according to those preferences. 

The dataset used in this research is MovieLens, consisting of 100,836 rating 

records, 610 unique users, and 9,724 unique movies. The dataset has a sparsity level 

of 98.30%, making Matrix Factorization suitable for learning latent patterns 

between users and movies from an incomplete rating matrix. The model was trained 

using training data and monitored using validation data with an early stopping 

mechanism. The training process achieved a Best Val MSE of 0.7243 and stopped 

at the 19th epoch. Evaluation on the test data produced an RMSE of 0.8657 and an 

MAE of 0.6617, indicating that the average rating prediction error is below one 

point on the MovieLens rating scale. 

The recommendation mechanism uses the input rating to find historical 

users whose average ratings are close to the user’s preference within a selected 

genre. Genre information is used as a movie candidate filter to ensure that the 

recommendations remain aligned with the selected category. In addition, the 

application provides an advanced exploration feature through clickable 

recommendation cards, allowing the selected movie to serve as an additional 

reference for the next recommendation process. The system is implemented as a 

Flask-based web application that displays recommendations in movie cards 

containing the title, genre, predicted rating, recommendation score, poster or 

placeholder, and score visualization. Based on the implementation and testing 

results, the system is able to generate movie recommendations that match the user’s 

rating and genre inputs while presenting the results in an informative and interactive 

interface. 

 

Keywords: Recommender System, Matrix Factorization, Collaborative Filtering, 

Content-Based Filtering, Hybrid Recommendation, MovieLens, Flask. 
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