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ABSTRACT: The "Rental Management System Using Machine Learning Algorithm" is a comprehensive solution
designed to streamline and optimize the process of managing rental properties. This project addresses the challenges
faced by property owners, managers, and tenants in handling rental operations by leveraging machine learning
techniques. The system aims to automate key functions such as rent prediction, tenant profiling, property maintenance,
and vacancy management, thereby reducing manual effort and improving decision-making.

The core feature of the system is its ability to predict optimal rental prices based on factors like location, property type,
market trends, and historical data. By employing machine learning algorithms, the system can analyse large datasets
and provide accurate rental valuations, ensuring competitive pricing that maximizes occupancy rates and revenue.
Additionally, the system includes functionalities for tenant screening using predictive analytics, which helps landlords
identify reliable tenants and reduce the risk of defaults.

KEYWORDS: rent prediction, tenant profiling, property maintenance, vacancy management, predictive analytics
analysing, historical data, rental valuation, market trends, location, property type, occupancy rates and revenue

LINTRODUCTION

A "Rental Management System using ML algorithms" aims to increase property management's efficiency. It can
automate procedures like predictive maintenance, tenant screening, and pricing optimization through the use of
machine learning. By applying data-driven insights, this solution seeks to better the experience for both landlords and
tenants, lower operating costs, and improve decision-making.

The complexity of the real estate market, combined with the growing demand for effective property management
solutions, is pushing the development of a rental management system using machine learning (ML) techniques. The
expanding urbanization trend has increased competition in the rental market, necessitating creative solutions to improve
tenant satisfaction and speed up operations.

One of the primary motivations for the use of machine learning (ML) in rental management is its ability to analyze
enormous amounts of data. Among the factors influencing the rental market are geography, the status of the economy,
and tenant preferences. In order to make better judgments, property managers might employ machine learning (ML)
algorithms to examine past data and identify trends and patterns. Predictive analytics, for instance, can help determine
the right rental cost based on comparable homes in the community, keeping landlords competitive and maximizing their
earnings.

ILLITERATURE REVIEW

Intelligent Property and Flat Monitoring System: Leveraging Machine Learning and Data Analysis for
Enhanced Security and Resource Management Techniques

[1]Vikrant Singh Pundu, Aryan Dhal, Avichal Saxena, Parueripenn Kar (2023) introduce an Intelligent Property and
Flat Monitoring System that enhances security and resource management using machine learning and data analysis.
The system incorporates real-time sensors to monitor properties and applies pattern detection algorithms to optimize
energy usage and improve security. A key feature is its adaptability, as the system learns over time to enhance
efficiency. Real-world testing validates its effectiveness, making it a promising approach for smart property
management.

Management System Based on SSM Framework: Design and Implementation of House Rental Center
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[2] Dequan Xu, Shuangyun Peng, and Yuanyuan Du (2022) propose a housing lease management system leveraging
the SSM framework, MySQL database, and JSP technology to enhance operational efficiency. The system enables
remote data access, replacing traditional record-keeping methods with a networked platform that facilitates seamless
information sharing with tenants. By integrating modern technologies, this approach ensures a scalable and efficient
rental management system, reducing administrative overhead and improving resource utilization.

Design and Development of Smart House Rental Management System

[3] Monica Kalband and Prateek Verma (2023) address the challenges of rental property management by proposing a
smart house rental management system. The system eliminates manual processes, reducing paperwork and data loss
risks. It features an interactive dashboard with functionalities for user management, tenant tracking, payments, and
reports. The main goal is to streamline property management, making it more efficient and user-friendly for landlords
and property managers. Future advancements may include integration with IoT for real-time property monitoring.

Real Estate Prediction System Using ML

[4] Hardik Summ, Lakshya Sehgal, Aryaman Choudhary, Mrunalee Dhone (2023) present a real estate price prediction
system leveraging machine learning techniques such as Convolutional Neural Networks (CNN) and Natural Language
Processing (NLP). The system considers variables like building area, age of construction, and available floors to
forecast future property prices. The primary objective is to help users predict market trends and make informed
investment decisions by analyzing historical and real-time data.

Effective Predictive Planning and Management Analytics Based on Rental Academic Libraries

[5] Faisal Jamil, Shabir Ahmad, and Dohyeun Kim (2022) address academic library resource management challenges
through predictive analytics and data mining. The study utilizes Deep Neural Networks (DNN), Support Vector
Regressor (SVR), and Random Forest (RF) to analyze rental book data from Jeju National University’s library. The
proposed model enables better resource planning and enhances library operations, with DNN outperforming other
models in accuracy.

Machine Learning Algorithms for Property Value Prediction

[6] Shazlina Abdul-Rahman and Sofianita Mutalih (2023) explore the application of machine learning models like
XGBoost and LightGBM in predicting urban property values. By analyzing location, size, and amenities, the study
demonstrates that ML-based models outperform traditional regression techniques in predicting real estate prices. The
findings highlight the benefits for investors, buyers, and real estate professionals in making data-driven property
valuation decisions..

House Price Prediction Using Machine Learning

[7] MS. A. Vidhyavani, O. Bhargav Sathwik, Hemanth T., and Vishnu Vardhan Yadav M (2024) present a house price
prediction model built using Python libraries such as scikit-learn. The model emphasizes Linear Regression as a
primary method, employing data pre-processing techniques to enhance prediction accuracy. The study highlights the
importance of supervised learning in determining optimal house prices based on regional datasets.

Property Rental Management System

[8] Kartik Buradkar, Santoshi Kori, Sakshi Ruikar, Vipul Galfat, Dr. Dipti Patil, and Prof. Rajesh Nasare (2022)
introduce a Property Rental Management System that digitizes the traditional rental process. The system includes a
consumer application and backend storage, supporting cash flow management and regulatory compliance. Using
Flutter, Dart, Python, and JavaScript, the system streamlines rental management and enhances communication between
landlords and tenants.

House Price Prediction Using Machine Learning

[9] MS. A. Vidhyavani, O. Bhargav Sathwik, Hemanth T., and Vishnu Vardhan Yadav M (2024) present a house price
prediction model built using Python libraries such as scikit-learn. The model emphasizes Linear Regression as a
primary method, employing data pre-processing techniques to enhance prediction accuracy. The study highlights the
importance of supervised learning in determining optimal house prices based on regional datasets.

House Price Prediction
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[10] K. Pavan and T. Raghul (2020) investigate house price index trends by applying regression techniques in machine
learning. The study focuses on user-specific property requirements such as square footage, number of bedrooms, and
bathrooms to generate personalized price predictions. The research also explores data pre-processing and feature
engineering to improve forecasting precision in the real estate market.

e Insights from Literature Review & Identified Gaps

The literature review highlights the growing application of machine learning in real estate prediction and rental
management systems, with models such as CNN, NLP, XGBoost, LightGBM, Random Forest, and Gradient Boosting
enhancing property valuation accuracy. Several studies emphasize automated rental management using frameworks like
SSM, MySQL, JSP, and mobile development tools (Flutter, Dart, Python, JavaScript) to streamline rental operations
and improve tenant-landlord interactions. Additionally, predictive analytics has been effectively used for resource
management in rental properties and academic libraries, utilizing Deep Neural Networks (DNN), Support Vector
Regressor (SVR), and Random Forest (RF) to optimize operations. Furthermore, research comparing ML models with
traditional regression approaches confirms that advanced ML techniques outperform conventional methods in real
estate price prediction, while data pre-processing and feature engineering play a vital role in improving model
efficiency.

Furthermore, scalable ML models that generalize across multiple real estate markets can provide location-independent
predictions. Enhancing rental platforms with Al-powered chatbots, fraud detection mechanisms, and personalized
recommendations will significantly improve user experience and security. Lastly, adopting Explainable Al (XAI) can
make property price predictions more transparent, fostering greater trust and reliability in real estate investments. These
advancements will contribute to smarter, data-driven real estate management and rental optimization.

III. PROPOSED SYSTEM

Managing rental properties is challenging due to manual rent pricing, inefficient tenant screening, and high vacancy
rates. Traditional methods lack data-driven insights, leading to inaccurate pricing and unreliable tenants. This project
aims to develop a rental management system using machine learning to automate rent predictions, tenant profiling, and
property management, enhancing efficiency and decision-making for landlords and property managers.

Key features of the system include:

o To efficiently evaluate applicant reliability and reduce the risk of defaults.

e  Optimize rental pricing based on market trends and property features to maximize revenue.

e Enabling proactive repairs and minimizing downtime.

e Enhance retention strategies and reduce churn rates.

It shows how the system and the several user roles (User, Owner, and Administrator) interact. Users can view available
groups, submit booking requests, log in, and pay. Owners can add and remove properties, alter rental requests, assign
rooms or flats, and track user payments. Administrators can do administrative tasks such as data visualization, user and
owner information verification, transaction history analysis, and feedback verification. The diagram clearly shows the
system's design and the relationships between its components.
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IV.METHODOLOGY

The provided diagram illustrates a Rental Management System workflow, outlining interactions between three primary
user roles: Students, Owners, and Admins.

User Authentication:

The system begins with user authentication, allowing users to sign in or sign up.
Home Page Navigation:

After authentication, users access the home page, where they can proceed based on their roles.
Student Module:

Students can browse available rental groups, send booking requests, and perform payments.
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Owner Module:

Owners manage properties by adding or modifying house/flat details, handling rental requests, assigning flats/rooms,
and verifying user payments.
Admin Module:

Admins oversee system operations, including data visualization, checking user/owner details, transaction history, and
user feedback.

D
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/[ Homere y

Owner
Student
= o e e |
Change Uploaded|
Display Available Sent Booking BodEloas Details
Group Request
| Change Rental [ Check User
Payment
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Fig. System Architecture

IJMRSET © 2025 |  AnISO 9001:2008 Certified Journal | 2249




©2025 IJMRSET | Volume 8, Issue 3, March 2025| DOI: 10.15680/IJMRSET.2025.0803145

INVVHY R 7ZpA VA | www.ijmrset.com | Impact Factor: 8.206) ESTD Year: 2018|

56‘;.'3.:} International Journal of Multidisciplinary Research in

a0 . . . ——

‘«TE' m@ Science, Engineering and Technology (IJMRSET)
IIMBSET (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

. ______________________________________________________________________________________|
The development of the Rental Management System follows a structured approach, including key phases such as data
collection, system architecture design, database integration, role-based access control, security implementation, and
deployment.

1. Data Collection & Preprocessing
Datasets Used:
- Property listings, rental prices, and user transaction data collected from open sources and real-estate APIs.
- User feedback and historical booking data used for predictive analysis.
- Preprocessing Steps:
- Data cleaning to remove inconsistencies.
- Categorization of rental properties based on location, size, and price range.
- Normalization of user transaction and feedback data for insights.

2. System Architecture & Role-Based Functionality
- The system consists of three primary roles: Students, Owners, and Admins, each performing different
operations.
- Student Module
- Browse available properties.
- Send booking requests.
- Complete rental payments securely.
- Owner Module
- Add and modify property listings.
- Approve or reject rental requests.
- Verify user payments.
- Admin Module
- Monitor system transactions and user activities.
- Perform data visualization for rental trends.
- Handle user feedback and complaints.

3. Web Application Development

Frontend:
- Developed using React.js for an interactive Ul
- Mobile-responsive design with Tailwind CSS.

Backend:
- Built using Spring Boot for robust API handling.
- Database integration with MySQL for user and transaction management.

Features:
- Secure authentication with JWT-based authentication.
- Dynamic property recommendations based on user preferences.
- Automated rental pricing insights using machine learning algorithms.

4. Security Implementation
- Role-based authentication to restrict unauthorized access.
- Data encryption for user payments and transactions.
- Secure cloud storage for property images and documents.

5. Deployment & Continuous Improvement
- Docker-based deployment for scalability.
- CI/CD pipeline integration for continuous updates.
- Automated performance monitoring to track user activity and system load.
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6. Performance Monitoring & Optimization
- Regular audits for database optimization.
- Load balancing to ensure smooth system performance during peak usage.
- Al-driven rental price predictions for market competitiveness.

V. RESULTS

A rental management system that uses machine learning algorithms can benefit from improved tenant screening
accuracy and lower default rates, to mention a few advantages. Better pricing approaches increase rental income by
altering prices based on market demand. Predictive maintenance reduces unexpected repair costs and minimizes
property downtime. A better understanding of tenant behavior leads to higher retention rates, resulting in a more
consistent source of rental money. Overall, these findings point to a more successful and efficient property management
approach.
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VI. CONCLUSION

A rental management system powered by machine learning algorithms transforms property management procedures. It
saves costs and improves operational efficiency by automating tenant screening, optimizing rental rates, and forecasting
maintenance needs. Renter satisfaction gradually rises as retention strategies that rely on the system's ability to assess
renter behavior are implemented.

A rental management system powered by machine learning algorithms transforms property management procedures. It
saves costs and improves operational efficiency by automating tenant screening, optimizing rental rates, and forecasting
maintenance needs. Renter satisfaction gradually rises as retention strategies that rely on the system's ability to assess
renter behavior are implemented. Incorporating machine learning (ML) into rental management can provide landlords
and tenants with a competitive advantage in the turbulent real estate market. Furthermore, it guarantees a data-driven
and responsive approach to property management.urbulent real estate market. Furthermore, it guarantees a data-driven
and responsive approach to property management.
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