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Abstract—Accurate property price prediction remains
one of the most pressing challenges in the modern real
estate sector, where market values are shaped by a
complex interplay of structural, locational, and
socioeconomic factors. This paper presents a machine
learning-based predictive framework that leverages big
data analytics to estimate residential property prices
with high accuracy. The system integrates four
supervised learning algorithms—Random Forest,
Linear Regression, Decision Tree, and Support Vector
Machine (SVM)—trained on a multi-attribute real
estate dataset. Input features include property area,
number of bedrooms and bathrooms, number of stories,
furnishing status, access to main road, guest room and
basement availability, hot water heating, air
conditioning, parking spaces, and preferred area
classification. The raw dataset undergoes
comprehensive preprocessing, including missing value
imputation, categorical encoding, outlier treatment, and
feature normalization, ensuring optimal model
performance. Model accuracy is evaluated using Mean
Absolute Error (MAE), Mean Squared Error (MSE),
and R-squared (R* metrics. Empirical results
demonstrate that Random Forest consistently
outperforms competing algorithms by effectively
capturing non-linear feature interactions and mitigating
overfitting. The proposed system is deployed as a Flask-
based web application with a MySQL backend,
enabling real-time price estimation for end users. This
work contributes a reliable, data-driven decision-
support tool for real estate buyers, sellers, and market
analysts.

Index Terms—House Price Prediction, Machine
Learning, Random Forest, Support Vector Machine,
Big Data Analytics, Feature Engineering, Real Estate,
Flask, Python.
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[. INTRODUCTION

The real estate market is one of the most
economically  significant  sectors  worldwide,
influencing household wealth, investment strategies,
and urban planning. Predicting property prices
accurately has long been a critical challenge for
buyers, sellers, financial institutions, and government
bodies. Traditional valuation methods—relying on
expert appraisals, comparative market analysis, or
rule-of-thumb estimations—are inherently subjective,
time-intensive, and prone to inconsistency when
market conditions shift rapidly.

The emergence of big data analytics and machine
learning has created a transformative opportunity in
this domain. With access to large, multi-dimensional
real estate datasets, predictive models can now
identify latent patterns and complex feature
interactions that human analysts often overlook. This
paradigm shift is particularly powerful in contexts
where price determinants include dozens of
interrelated variables—from physical attributes like
bedroom count and property area to qualitative
indicators like furnishing status and neighborhood
preference.

This paper proposes a comprehensive house price
prediction system that applies and compares four
well-established supervised learning algorithms:
Random Forest, Linear Regression, Decision Tree,
and Support Vector Machine. The system is built on
a structured pipeline covering data ingestion,
preprocessing, feature extraction, model training, and
real-time prediction through a web interface. By
quantitatively evaluating each model using standard
regression metrics, the study identifies the optimal
algorithm for deployment.
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The remainder of this paper is organized as follows:
Section II reviews related work. Section III describes
the system architecture and methodology. Section IV
presents experimental results. Section V discusses
conclusions and future directions.

1.1 ORGANIZATION PROFILE

The organization associated with this work is focused
on developing intelligent and data-driven solutions
using advanced technologies such as big data
analytics and machine learning. It emphasizes
innovation and research in the field of Data Science
to create scalable and efficient systems for real-world
applications. By utilizing modern tools such as
Apache Hadoop and Apache Spark, the organization
ensures effective handling of large-scale data and
high-performance computation. In this project, the
organization aims to design a robust house price
prediction model that assists users such as buyers,
sellers, and real estate professionals in making
informed decisions. The organization is committed to
delivering user-friendly, reliable, and technologically
advanced solutions that contribute to the growth of
smart analytics and real estate intelligence.

1.2 METHODOLOGY

The methodology of this work involves integrating
big data analytics with mathematical and machine
learning techniques to develop an accurate house
price prediction system. Initially, large-scale data is
collected from multiple sources such as real estate
platforms, geographic information systems, and
economic databases, ensuring diversity and
relevance. The collected data is then preprocessed by
handling missing values, removing inconsistencies,
and applying normalization techniques to improve
data quality. Distributed frameworks such as Apache
Hadoop and Apache Spark are used to efficiently
process and manage large datasets. Feature
engineering is performed to extract important
attributes like location, property size, and market
trends, which significantly influence house prices.
Subsequently, predictive models including Linear
Regression, Random Forest, and Neural Networks
are applied to analyze patterns and generate accurate
predictions. Finally, the models are evaluated using
performance metrics, and the best model is selected
to provide reliable and efficient house price
predictions.
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II. LITERATURE SURVEY

House price prediction has gained significant
attention in recent years due to the growth of
urbanization and real estate markets. Early research
focused on statistical approaches such as Linear
Regression and hedonic pricing models, which
analyze the relationship between house prices and
influencing factors like size, location, and amenities.
While these methods are simple and interpretable,
they often fail to capture nonlinear relationships in
complex datasets.

With advancements in Machine Learning, researchers
began using models such as Decision Tree, Random
Forest, and Support Vector Machine. These
techniques improved prediction accuracy by handling
nonlinear patterns and feature interactions.

More recently, the integration of big data
technologies has transformed the prediction process.
Platforms like Apache Hadoop and Apache Spark
enable processing of large-scale datasets from
multiple sources such as real estate listings,
geographic information systems, and economic data.
Additionally, deep learning approaches using Neural
Networks have shownpromising results in capturing
complex relationships.

Despite these advancements, challenges remain,
including data inconsistency, missing values, lack of
real-time prediction, and model interpretability
issues.

2.1 EXISTING SYSTEM

The existing house price prediction system primarily
relies on traditional statistical techniques and basic
machine learning approaches. In this system, data is
collected from limited sources, typically consisting of
historical housing records with structured attributes
such as area, number of rooms, and price. The
preprocessing phase is usually performed manually,
where missing values are handled using simple
techniques and irrelevant data is removed. However,
this process lacks automation and robustness. Feature
selection is minimal, focusing only on a few basic
parameters while ignoring important influencing
factors such as location dynamics, economic
conditions, and infrastructure development. The
prediction process is mainly carried out using models
such as Linear Regression, which assumes a linear
relationship between variables. As a result, the
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system fails to capture complex and nonlinear
patterns present in real estate data. Furthermore, the
system does not support real-time data processing
and cannot handle large-scale datasets efficiently.
Due to these limitations, the prediction accuracy is
relatively low, and the system lacks scalability and
adaptability to changing market conditions.

2.2 PURPOSE OF WORK

The primary purpose of this work is to develop an
efficient and accurate house price prediction model
by integrating big data analysis techniques with
mathematical and machine learning approaches.
Traditional prediction systems are limited in their
ability to handle large and complex datasets, which
results in lower accuracy and reduced reliability. This
work aims to overcome these limitations by utilizing
advanced data processing frameworks and intelligent
algorithms to improve prediction performance.
Another important objective of this study is to
analyze and process large-scale real estate data
collected from multiple sources, including property
listings, geographical information, and economic
indicators. By leveraging big data technologies such
as Apache Hadoop and Apache Spark, the system is
designed to efficiently manage high-volume, high-
velocity, and diverse datasets.

Furthermore, this work focuses on applying
mathematical models and advanced techniques from
Machine Learning to capture complex relationships
between various factors influencing house prices. The
use of models such as Random Forest and Neural
Networks helps in improving prediction accuracy and
handling nonlinear patterns effectively.

In addition, the system aims to provide real-time
prediction capabilities and scalable architecture,
enabling it to adapt to continuously changing market
conditions. The outcome of this work is intended to
assist buyers, sellers, and real estate professionals in
making informed decisions based on reliable and
data-driven insights.

III. PROPOSED SYSTEM

The proposed system introduces an advanced
framework that integrates big data analytics with
mathematical modeling and modern machine learning
techniques to enhance house price prediction
accuracy. In this system, data is collected from
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multiple heterogeneous sources, including real estate
platforms, geographic information systems, and
economic databases, ensuring a comprehensive
dataset. The data is then processed using distributed
computing frameworks such as Apache Hadoop and
Apache Spark, which enable efficient handling of
large-scale data. The preprocessing phase is
automated and involves data cleaning, normalization,
handling missing values, and outlier detection to
improve data quality. Feature engineering techniques
are applied to extract meaningful attributes such as
location-based factors, market trends, and property
characteristics. The system employs advanced
predictive models such as Random Forest and Neural
Networks, which are capable of capturing complex
nonlinear relationships in the data. Additionally, the
system supports real-time data processing, allowing
dynamic updates based on current market trends. The
final predictions are presented through visualization
tools, enabling better interpretation and decision-
making. Overall, the proposed system offers higher
accuracy, scalability, and efficiency compared to the
existing approach, making it suitable for modern real
estate analytics.

IV. SYSTEM MODULES

DATA COLLECTION MODULE

This module is responsible for gathering large
volumes of data from multiple sources such as real
estate websites, government records, and geographic
information systems. The collected data includes
house prices, location details, property features, and
economic indicators. It supports both structured and
unstructured data, ensuring that diverse and relevant
information is available for analysis. Proper data
collection improves the reliability of the prediction
system.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 12269



© April 2026 | IJIRT | Volume 12 Issue 11 | ISSN: 2349-6002

DATA PREPROCESSING MODULE

The data preprocessing module cleans and prepares
the raw data for further processing. It removes
duplicate records, handles missing values, and
eliminates noise and inconsistencies in the dataset.
Additionally, it performs normalization and scaling to
ensure uniform data distribution. This step is crucial
because high-quality input data directly improves the
accuracy of prediction models.

BIG DATA PROCESSING MODULE

This module handles large-scale data efficiently
using distributed computing technologies such as
Apache Hadoop and Apache Spark. It enables
parallel processing and scalable storage, allowing the
system to manage massive datasets without
performance issues. This module ensures high-speed
computation and supports real-time data handling.
The feature engineering module identifies and
extracts the most important attributes that influence
house prices. It transforms raw data into meaningful
features such as location, property size, number of
rooms, and nearby facilities. It may also perform
dimensionality reduction to remove irrelevant
features. This module plays a key role in improving
model performance and prediction accuracy.

PREDICTION MODEL MODULE

This is the core module of the system where
mathematical and machine learning techniques are
applied. It uses models from Machine Learning such
as Linear Regression, Random Forest, and Neural
Networks to analyze data patterns and predict house
prices. These models can capture both simple and
complex relationships between variables.

EVALUATION MODULE

The evaluation module measures the performance of
the prediction models using various statistical metrics
such as Mean Absolute Error (MAE) and Root Mean
Square Error (RMSE). It compares different models
and selects the best-performing one for final
prediction. This ensures that the system provides
accurate and reliable results.

USER INTERFACE MODULE

This module provides interaction between the user
and the system. It allows users to input data such as
location, budget, and property requirements. The
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system then displays the predicted house price in a
simple and understandable format. A user-friendly
interface improves accessibility and usability.

VISUALIZATION MODULE

The visualization module presents prediction results
through charts, graphs, and dashboards. It helps users
easily understand the output and analyze trends in
house prices. This module enhances decision-making
by providing clear and interactive visual
representations of the data.

processes (P1-P7), and data stores (D1: MySQL for
users and keys; D2: Mailbox/History).

Damst
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V. DATABASE DESCRIPTION

The database used in the proposed house price
prediction system plays a crucial role in storing,
managing, and retrieving large volumes of real estate
data efficiently. The system utilizes a structured and
scalable database design to handle diverse datasets
collected from multiple sources such as property
listings, geographic information systems, and
economic records. The database is designed to
support both structured and semi-structured data,
ensuring flexibility in handling different types of
inputs.

The database consists of multiple tables that store
various attributes related to house price prediction.
These include property details such as house ID,
location, area, number of rooms, and price, as well as
additional information like nearby facilities,
infrastructure, and market trends. Each record in the
database represents a unique property, and
relationships between tables are maintained using
keys to ensure data integrity and consistency.
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VI. CONCLUSION

In this work, a comprehensive house price prediction
system based on big data analysis and mathematical
modeling has been presented. The study highlights
the limitations of traditional approaches and
demonstrates how the integration of advanced
techniques from Machine Learning can significantly
improve prediction accuracy. By utilizing large-scale
datasets and processing them through distributed
frameworks such as Apache Hadoop and Apache
Spark, the proposed system effectively handles
complex and high-volume data. The application of
models like Random Forest and Neural Networks
enables the system to capture both linear and
nonlinear relationships among various influencing
factors.

Overall, the proposed model provides a scalable,
efficient, and accurate solution for house price
prediction, making it highly suitable for modern real
estate applications. The system not only improves
prediction performance but also supports better
decision-making for buyers, sellers, and investors. By
combining big data technologies with intelligent
algorithms, this work contributes to the advancement
of data-driven real estate analytics and offers a strong
foundation for future research and development in
this domain.

VII. FUTURE ENHANCEMENTS

The proposed house price prediction system can be
further enhanced by integrating real-time data
streaming and advanced analytical techniques to
improve accuracy and responsiveness. By
incorporating continuously updated data from real
estate platforms, economic indicators, and market
trends, the system can provide dynamic predictions
that reflect current conditions. The adoption of
advanced models based on Deep Learning can
significantly improve the system’s ability to capture
complex nonlinear relationships among features.
Additionally, integrating geo-spatial analysis will
enable more precise evaluation of location-based
factors such as proximity to infrastructure,
transportation, and amenities, which play a crucial
role in determining property values.

Further improvements can be achieved by deploying
the system on cloud-based platforms to enhance
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scalability, accessibility, and processing efficiency.
Utilizing distributed frameworks such as Apache
Spark will allow faster handling of large datasets and
support real-time analytics. Moreover, incorporating
explainable Al techniques can improve transparency
by providing insights into how predictions are
generated, thereby increasing user trust. Future
developments may also include mobile or web-based
applications for user interaction, as well as the
integration of emerging technologies such as IoT and
blockchain to support secure data management and
intelligent real estate analysis.
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