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ABSTRACT: Recommender systems have become essential in modern entertainment platforms, aiding users in
discovering movies and TV shows tailored to their preferences. Traditional movie recommendation systems often rely
on collaborative filtering or content-based methods. However, supervised learning offers an alternative approach by
learning from labeled data, leveraging classification or regression models to predict user preferences. In this paper, we
explore the implementation of a movie recommender system using supervised learning techniques, such as decision
trees, random forests, and support vector machines. We discuss the dataset used, feature extraction techniques, model
training, and evaluation metrics. The proposed system predicts user ratings and recommends movies based on historical
data, user features, and movie characteristics. We demonstrate how supervised learning models can outperform
traditional methods by integrating both user and item data in a structured manner.

KEYWORDS: Movie Recommender System, Supervised Learning, Classification, Regression, Decision Trees,
Random Forests, Support Vector Machines, Collaborative Filtering, Content-Based Filtering, Machine Learning.

L. INTRODUCTION

Movie recommender systems are widely used in platforms like Netflix, Amazon Prime, and Hulu to suggest content
tailored to individual users. The goal of these systems is to recommend movies that a user is likely to enjoy, based on
their previous behavior, preferences, and interactions with the platform. Traditional approaches, such as collaborative
filtering and content-based filtering, have limitations. Collaborative filtering relies on the behavior of similar users,
while content-based filtering recommends movies based on their features (e.g., genre, director, or actors).

Supervised learning offers an alternative method by utilizing labeled data to predict ratings or preferences. In a
supervised learning approach, the system is trained on a labeled dataset, where the input features (e.g., user preferences,
movie characteristics) are used to predict the output (e.g., user ratings). This method can combine both collaborative
and content-based features, leading to a more comprehensive model that better handles sparse data and adapts to new
user preferences over time.

This paper focuses on the implementation of a movie recommender system using supervised learning. We will discuss
the various models employed, the dataset used, and the results obtained. We also compare the performance of
supervised learning models to traditional recommendation techniques, highlighting the advantages and challenges of
this approach.

II. LITERATURE REVIEW

Recommender systems have been extensively studied in the literature. Early methods primarily focused on
collaborative filtering, which predicts a user’s preference based on the preferences of similar users. However,
collaborative filtering has significant drawbacks, such as the cold start problem, where the system struggles to
recommend items to new users or users with few interactions.

To overcome the limitations of collaborative filtering, content-based filtering was introduced. This approach
recommends items based on their features (e.g., genre, cast, director). However, content-based methods also face

challenges, such as feature extraction and overfitting when too much weight is given to individual features.

Supervised learning-based recommender systems combine the strengths of both collaborative filtering and content-
based filtering. They use labeled data to train models, which can then predict ratings or recommend items to users.
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Rendle et al. (2010) proposed matrix factorization techniques using supervised learning, showing how it could improve
recommendation performance by learning from both user-item interactions and additional features.

Shani & Gunawardana (2011) discussed hybrid recommender systems that combine collaborative filtering, content-
based filtering, and machine learning methods. These hybrid models have shown significant improvements over
traditional methods. Zhang et al. (2016) applied decision trees and random forests to movie recommendation,
demonstrating the ability of supervised learning algorithms to handle sparse data and enhance recommendation quality.

A study by Gomez-Uribe & Hunt (2016) compared collaborative filtering and supervised learning-based methods for
movie recommendation. They found that hybrid methods, which use supervised learning in combination with

collaborative techniques, provide more personalized and accurate recommendations compared to standard methods.

Table: Comparison of Recommendation Approaches

Approach Advantages Disadvantages

C.ollal.)oratlve Utilizes user preferences for recommendations Cold start problem, scalability issues, sparse

Filtering data

Content-Based Recommends items based on item features Limited by item feature extraction, may

Filtering (e.g., genre, director) recommend similar items

Supervised Combines both user and item data, more Requires labeled data, complexity in feature

Learning adaptive and accurate selection and tuning

Hybrid Systems Combines strengths of multiple methods for Increaged complexity, computationally
better accuracy expensive

III. METHODOLOGY

The proposed movie recommender system using supervised learning consists of the following steps:

1. Data Collection and Preprocessing:

The dataset used in this study is the MovieLens dataset, a widely used dataset containing movie ratings and metadata
(such as genre, release year, and user ratings). Preprocessing steps include handling missing data, encoding categorical
features (e.g., genre, director), and normalizing the dataset to ensure compatibility with machine learning models.

2. Feature Engineering:

Features are selected from the movie data (e.g., genre, cast, director, release year) and user data (e.g., age, gender,
historical ratings). Additional features are created, such as the average ratings for each user, or user-item interaction
data. These features are then transformed into a numerical format suitable for training supervised models.

3. Model Selection:

The following supervised learning algorithms are considered:

o Decision Trees: Simple models that split data based on features and can provide interpretable results.

e Random Forests: Ensemble method based on decision trees, which improves accuracy by averaging predictions
from multiple trees.

e Support Vector Machines (SVM): A classifier that attempts to find the hyperplane that best separates data points
from different classes (e.g., positive vs. negative ratings).

4. Model Training and Evaluation:

The models are trained on historical user ratings, and hyperparameter tuning is performed to find the best model
parameters. Cross-validation is used to evaluate the models' performance and avoid overfitting. Performance metrics,
such as Mean Squared Error (MSE), Root Mean Squared Error (RMSE), and Precision-Recall, are used to assess the
model's accuracy in predicting user ratings.

5. Recommendation Generation:

After training the model, it is used to predict ratings for unrated movies. These predictions are then used to generate
personalized movie recommendations for each user.
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Fig 1. Project phase

IV. RESULTS AND DISCUSSION

The results of the movie recommender system were evaluated using the MovieLens dataset. The Random Forest model
achieved the best performance in terms of RMSE, followed by Support Vector Machines. The Decision Tree model,
while interpretable, showed lower performance compared to the ensemble method. Hybrid approaches, combining
supervised learning with collaborative filtering techniques, further improved the recommendation quality by handling
sparsity in the user-item interaction matrix.

V. CONCLUSION

Supervised learning offers an effective and flexible approach to building movie recommender systems. By leveraging
user and item data, these models provide more accurate and personalized recommendations compared to traditional
methods. The combination of decision trees, random forests, and support vector machines yields promising results,
especially when compared to collaborative and content-based filtering. Hybrid systems, which incorporate both
supervised learning and collaborative filtering techniques, further enhance the system’s ability to handle sparse data and
adapt to new users.
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