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Abstract: The process of finding suitable housing is a significant challenge for many college students due to the overwhelming 
need to navigate through numerous options, compare amenities, and ensure affordability. This paper presents SmartStay, an 
innovative platform designed to streamline the process of finding tailored housing options for students. By leveraging machine 
learning technologies, SmartStay provides personalized housing recommendations based on individual user preferences, 
location, budget, and housing type. The system utilizes a sophisticated Predict and Recommend pipeline implemented using 
Python to analyze user inputs and deliver accurate housing suggestions along with predicted price ranges. The pipeline 
incorporates various stages, including data collection, preprocessing, feature extraction, recommendation engines, price 
prediction models, and interactive visualization. SmartStay aims to transform the housing search experience into a seamless and 
enjoyable journey by integrating advanced algorithms and ensuring accurate and tailored recommendations for students. 
Index Terms: Machine Learning, Student Housing, Personalized Recommendations, Content-Based Filtering, Price Prediction, 
Real Estate Data Analysis 
 

I. INTRODUCTION 
In educational institutions, finding suitable housing is a daunting task for many students, especially those starting their educational 
journey or seeking a change in accommodation. Navigating through numerous housing options, comparing amenities, and ensuring 
affordability can be overwhelming and time-consuming. This challenge often distracts students from their primary focus on 
academics and personal growth. SmartStay addresses this issue by providing an innovative platform that leverages machine learning 
technologies to offer personalized housing recommendations and price predictions tailored to individual student preferences. By 
analyzing a variety of factors such as location, budget, housing type, and user preferences, SmartStay delivers curated 
recommendations, enabling students to find their ideal accommodation efficiently. 
The primary goal of SmartStay is to transform the housing search experience into a seamless and enjoyable journey. By integrating 
advanced algorithms and an interactive platform, SmartStay ensures that recommendations are accurate and tailored to each 
student's unique requirements. This allows students to focus more on their studies and less on the complexities of finding suitable 
housing. 

II. LITERATURE SURVEY 
The application of machine learning (ML) and advanced data analysis techniques has become increasingly prevalent in the 
development of recommendation systems for student housing and real estate domains. Researchers have explored various ML 
approaches, including content filtering, collaborative filtering, deep learning, ensemble methods, and multimodal data fusion, to 
enhance the accuracy and personalization of recommendations. This literature survey examines five prominent studies that employ 
such techniques for housing and real estate recommendation tasks. 
Zhang et al. (2021) proposed a hybrid recommender system that combines collaborative filtering and content-based filtering 
techniques for student housing recommendations. The collaborative filtering component leverages historical user preferences and 
behaviors to generate recommendations, while the content-based filtering component considers the intrinsic features of housing 
units. By integrating these two approaches, the authors aimed to overcome the limitations of individual techniques and provide more 
accurate and personalized recommendations. In the domain of real estate price prediction and recommendation, Xu et al. (2023) 
explored a deep learning approach. Their work demonstrated the potential of leveraging advanced neural network architectures to 
capture complex patterns and relationships in real estate data, potentially leading to more accurate price predictions and subsequent 
recommendations. Deep learning techniques have shown promise in modeling intricate data dependencies and extracting meaningful 
representations, which can be valuable for recommendation tasks. 
Ding et al. (2021) introduced a real estate price prediction approach using graph attention neural networks (GATs). This technique 
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models the spatial and contextual relationships among real estate properties by leveraging the power of graph neural networks. By 
capturing these relationships, the authors aimed to improve the accuracy of price predictions, which can serve as a crucial 
component in recommendation systems. 
Park and Kwon (2023) employed ensemble learning and spatial data mining techniques for real estate price prediction. Their 
approach combined multiple machine learning models and incorporated spatial data mining techniques to capture the geographical 
and spatial aspects of real estate data. Ensemble methods and spatial data analysis can provide valuable insights and contribute to 
generating location-aware recommendations. 
Agarwal et al. (2022) developed a deep learning-based real estate recommendation system that utilizes multimodal data fusion. 
Their work recognized the multifaceted nature of real estate data and explored the integration of visual, textual, and numerical 
information to create a more comprehensive representation of properties and user preferences. Multimodal data fusion approaches 
have shown promise in capturing diverse data modalities and potentially leading to more accurate and contextualized 
recommendations. 
 

III. PROBLEM STATEMENT 
Finding suitable housing is a significant challenge for many college students, especially those who are new to a city or seeking a 
change in accommodation.  
The process of navigating through numerous housing options, comparing amenities, ensuring affordability, and aligning with 
personal preferences can be overwhelming and time-consuming. This problem often distracts students from their primary focus on 
academics and personal growth.  
Traditional methods of searching for student housing, such as browsing through online listings or relying on word-of-mouth 
recommendations, can be inefficient and may not provide personalized or tailored suggestions. Students may struggle to find 
housing options that meet their specific needs, budget constraints, and desired location, leading to suboptimal choices or settling for 
less-than-ideal living situations. 

 
IV. PROPOSED METHODOLOGY 

The SmartStay platform follows a comprehensive methodology to provide personalized housing recommendations and accurate 
price predictions for students. The process involves several key stages: data collection, data preprocessing, feature extraction, 
recommendation engine development, and price prediction model training. Each stage plays a crucial role in ensuring the system 
delivers tailored and reliable suggestions based on individual user preferences and housing market trends. 
 
A. System Architecture 
The SmartStay system follows a client-server architecture, with a user-friendly web interface built using HTML and CSS as the 
client, and a Flask backend in Python handling the server-side operations. The backend integrates machine learning models 
developed using Scikit-learn, CatBoost, and XGBoost for housing recommendations and price predictions. The system also utilizes 
a SQLite database for storing and retrieving property data and user preferences. RESTful APIs built with Flask facilitate 
communication between the frontend and backend components. 
 
B. Data Processing 
SmartStay relies on extensive data processing techniques to ensure accurate recommendations and predictions. The system collects 
property data from various sources, which is then cleaned and preprocessed using NumPy and Pandas libraries in Python. This 
involves handling missing values, removing outliers, and converting categorical variables into numerical representations. Feature 
extraction is performed to identify relevant attributes such as location, property type, amenities, and historical pricing data. 
 
C. Recommendation Engine 
The recommendation engine in SmartStay employs a combination of content-based filtering and collaborative filtering techniques. 
Content-based filtering analyzes the intrinsic features of properties, such as the number of bedrooms, bathrooms, and locality, to 
recommend similar options based on user preferences. Collaborative filtering, on the other hand, leverages historical data on user 
interactions and preferences to suggest properties that have been favorited or highly rated by users with similar tastes. 
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D. Price Prediction Model  
Accurate price prediction is a crucial component of SmartStay, as it helps students understand the estimated cost of their preferred 
housing options. The system utilizes advanced regression techniques, such as CatBoost and XGBoost, to predict housing prices 
based on input features like property type, locality, furnishing status, and historical pricing data. These gradient boosting algorithms 
are known for their high performance and ability to handle complex, non-linear relationships in the data. 
 

V. CONCLUSION 
SmartStay represents an innovative solution to the challenges students face in finding suitable housing. By leveraging advanced 
machine learning techniques, including content-based filtering, collaborative filtering, and robust price prediction models, 
SmartStay provides personalized and data-driven housing recommendations tailored to individual student preferences. 
The system's seamless integration of user-friendly web interfaces, efficient data processing pipelines, and sophisticated 
recommendation engines ensures an enjoyable and streamlined experience for students seeking housing options. With its accurate 
price predictions and intuitive visualizations, SmartStay empowers students to make informed decisions while minimizing the 
complexities of navigating the housing market. 
Future work on SmartStay could involve incorporating additional data sources, such as user reviews and community information, to 
further enhance the recommendation accuracy. Integration with external APIs for real-time data updates and exploration of 
advanced deep learning techniques for recommendation systems could also be explored. 
Overall, SmartStay demonstrates the potential of machine learning in addressing real-world challenges faced by students, paving the 
way for more personalized and efficient solutions in the domain of student housing and beyond responsible use. When thoughtfully 
implemented, this system streamlines attendance processes, enhancing overall operational efficiency. 
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