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ABSTRACT

House price prediction has become an important
research problem due to the increasing complexity
of real estate markets and the growing availability
of large datasets. Accurate estimation of property
values helps buyers, sellers, investors, and financial
institutions make informed decisions. Traditional
property valuation methods mainly rely on manual
comparison of historical transactions and expert
judgment, which often leads to inconsistent and
inaccurate pricing outcomes. With the rapid
development of data science and machine learning
techniques, predictive analytics has emerged as a
powerful approach for modeling real estate price
trends. This study presents a data-driven house
price prediction system that uses machine learning
algorithms to estimate property prices based on key
housing attributes. The system utilizes a structured
dataset containing features such as location, total
area in square feet, number of bedrooms, number of
bathrooms, and other relevant property
characteristics. Data preprocessing techniques
including data cleaning, handling missing values,
encoding categorical variables, and removing
outliers are applied to improve dataset quality.
Feature engineering is performed to identify the
most influential variables affecting house prices.
The predictive model is implemented using the
XGBoost Regressor algorithm due to its efficiency,
scalability, and superior performance compared
with traditional regression models. Model training

and evaluation are conducted using appropriate
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performance metrics such as Mean Absolute Error
and R-squared score to assess prediction accuracy.
The proposed system is implemented as a web-
based application that allows users to input housing
parameters and obtain predicted property prices
instantly. Experimental results demonstrate that the
machine learning model significantly improves
prediction accuracy and provides reliable price

estimates for real estate decision making.

Keywords: House Price Prediction, Data Science,
Machine Learning, XGBoost Regressor, Real
Estate Analytics.

I INTRODUCTION

The real estate sector plays a significant role in the
global economy and has experienced rapid growth
due to increasing urbanization and population
expansion. Accurate house price estimation is
essential for property buyers, sellers, investors, and
financial institutions to make informed decisions
regarding property investments and market analysis
[1]. Traditionally, house valuation has relied on
manual assessment methods, including comparison
with nearby properties and expert judgments from
real estate agents, which often results in subjective
evaluations and inconsistent pricing [2]. These
traditional approaches are time-consuming and may
not effectively capture the complex relationships
between property features and market trends [3].
With the advancement of computing technologies
and the availability of large-scale housing datasets,

data-driven methods have emerged as effective

https://ijerst.org/index.php/ijerst 1624



https://ijerst.org/index.php/ijerst

Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991

%mmummumaw

solutions for property price estimation [4]. Machine
learning techniques enable predictive models to
analyze historical housing data and identify
patterns that influence property values [5]. Various
algorithms such as Linear Regression, Decision
Trees, Random Forest, and Gradient Boosting have
been widely used for price prediction tasks [6].
These models can process multiple variables
simultaneously and identify nonlinear relationships
that are difficult to detect using conventional
statistical methods [7]. Furthermore, predictive
analytics allows real estate platforms to provide
automated  valuation services that enhance
transparency and efficiency in the property market
[8]. Researchers have demonstrated that machine
learning models significantly outperform traditional
valuation techniques in terms of prediction
accuracy and scalability [9]. As a result, intelligent
house price prediction systems are increasingly
being adopted in real estate applications and

property analytics platforms [10].

Recent developments in data science have further
improved the performance of predictive models
through advanced algorithms, feature engineering
techniques, and efficient computational frameworks
[11]. Ensemble learning methods such as Gradient
Boosting and XGBoost have gained popularity
because they combine multiple weak learners to
produce highly accurate predictions [12]. XGBoost,
in particular, has been widely applied in predictive
analytics due to its ability to handle large datasets,
manage missing values, and optimize model
performance through regularization techniques
[13]. In the context of housing price prediction,
features such as location, square footage, number
of bedrooms, number of bathrooms, and
neighborhood amenities significantly influence
property values [14]. Data preprocessing
techniques such as normalization, encoding

categorical variables, and outlier removal help
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improve the reliability of machine learning models
[15]. Feature selection methods are also important
for identifying the most relevant variables that
impact housing prices [16]. Additionally, web-
based interfaces integrated with machine learning
models allow users to obtain real-time price
predictions by entering property details [17]. These
systems provide practical benefits to property
buyers and sellers by offering quick and reliable
price estimates [18]. Several studies have shown
that integrating machine learning algorithms with
web applications improves accessibility and
usability of predictive systems [19]. Therefore, the
development of intelligent house price prediction
systems using advanced machine learning
algorithms represents an important research
direction in real estate analytics and decision

support systems [20].
Il LITERATURE SURVEY

Numerous studies have explored the application of
machine learning techniques for predicting housing
prices using historical real estate data. Early
research in this field primarily focused on statistical
models such as Linear Regression and Hedonic
Pricing Models to estimate property values based
on structural and locational characteristics [21].
These models provided a basic understanding of
how individual property attributes influence
housing prices but often struggled to capture
complex nonlinear relationships within large
datasets [22]. With the emergence of machine
learning techniques, researchers began utilizing
algorithms such as Decision Trees, Random Forest,
and Support Vector Machines to improve prediction
accuracy [23]. Decision Tree models offer
interpretable structures that identify important
variables influencing housing prices, while
Random Forest models enhance predictive

performance by combining multiple decision trees
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to reduce variance and improve robustness [24].
Studies have shown that ensemble learning
methods outperform traditional regression models
in predicting housing prices due to their ability to
capture nonlinear patterns and interactions among
variables [25]. Furthermore, the availability of
publicly accessible housing datasets has facilitated
the development and evaluation of predictive
models for real estate applications [26].
Researchers have also incorporated geospatial data
and neighborhood characteristics to improve model
accuracy, highlighting the importance of location-

based features in real estate valuation [27].

Recent research has focused on advanced machine
learning and deep learning techniques for more
accurate and scalable house price prediction
systems. Gradient Boosting algorithms such as
XGBoost have become popular due to their high
performance in regression and classification tasks
[28]. XGBoost improves prediction accuracy by
sequentially training decision trees and optimizing
model parameters using gradient  descent
techniques [29]. Studies have demonstrated that
XGBoost achieves superior results compared with
traditional machine learning algorithms when
applied to structured housing datasets [30]. In
addition to algorithm selection, researchers
emphasize the importance of data preprocessing
techniques such as missing value imputation,
feature encoding, and normalization to enhance
model  performance.  Feature  engineering
approaches, including interaction features and
location-based variables, have also been shown to
significantly  influence  prediction  accuracy.
Moreover, several research  works have
implemented web-based interfaces and interactive
dashboards that allow users to input property
characteristics and obtain real-time price
predictions. These systems integrate machine

learning models with web frameworks, making
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them accessible to real estate professionals and the
general public. Overall, the literature indicates that
combining robust machine learning algorithms with
effective  data preprocessing and feature
engineering techniques can significantly improve
the reliability and usability of house price
prediction systems.

I METHODOLOGY

The methodology for the proposed house price
prediction system involves several stages, including
data collection, data preprocessing, feature
engineering, model development, evaluation, and
deployment. Initially, a structured housing dataset
is obtained containing key attributes such as
property location, total area in square feet, number
of bedrooms (BHK), number of bathrooms, and
other relevant features influencing property prices.
The dataset undergoes preprocessing to ensure data
quality and reliability. This stage includes removing
duplicate records, handling missing values,
correcting inconsistent data entries, and eliminating
outliers that may negatively impact model
performance. Categorical variables such as location
are encoded using suitable encoding techniques so
that they can be processed by machine learning
algorithms. Feature engineering is then performed
to identify the most relevant variables affecting
house prices and to transform raw data into
meaningful ~ features that improve  model
performance. After preprocessing, the dataset is
divided into training and testing subsets to evaluate
the predictive capability of the model. The
proposed system employs the XGBoost Regressor
algorithm due to its efficiency, scalability, and
ability to handle complex nonlinear relationships
between variables. The algorithm builds multiple
decision trees sequentially and optimizes prediction
performance using gradient boosting techniques.

During model training, hyperparameters such as
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learning rate, tree depth, and number of estimators
are tuned to achieve optimal accuracy. Model
evaluation is performed using performance metrics
such as Mean Absolute Error (MAE), Mean
Squared Error (MSE), and R-squared score to
measure the accuracy of predictions. After
successful evaluation, the trained model s
integrated into a web-based interface where users
can input property features and obtain predicted
house prices instantly. This methodology ensures a
systematic approach for developing a reliable,
accurate, and scalable house price prediction

system using data science techniques.

IV SYSTEM DESIGN

The system design for the house price prediction
application follows a modular architecture that
integrates data processing, machine learning
modeling, and user interaction components. The
system consists of three primary layers: the data
layer, the processing layer, and the presentation
layer. The data layer is responsible for storing and
managing the housing dataset used for model
training and prediction. This dataset includes
essential property attributes such as location,
square footage, number of bedrooms, bathrooms,
and other structural characteristics that influence
house prices. Before being used by the predictive
model, the dataset undergoes preprocessing steps to
ensure accuracy and consistency. These steps
include data cleaning, removal of missing values,
encoding categorical attributes, and elimination of
outliers. The processed dataset is then used to train
the machine learning model. The processing layer
contains the core predictive engine of the system,
which implements the XGBoost Regressor
algorithm. This layer handles feature selection,
model training, parameter optimization, and

prediction generation. The trained model learns the
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relationships between housing features and
property prices, allowing it to generate accurate
predictions for new input data. Additionally,
evaluation metrics are incorporated into the
processing layer to assess model performance and

ensure reliability.

~ Y -

Enter House Details Predict House Price

The presentation layer provides the user interface
through which users interact with the system. It is
implemented as a web-based application that
allows users to enter property details such as
location, square footage, number of bedrooms, and
number of bathrooms. Once the user submits the
input data, the system processes the information
and sends it to the trained machine learning model
for prediction. The predicted house price is then
displayed to the user in a clear and understandable
format. The system design ensures seamless
communication between the user interface and the
predictive engine, enabling real-time price
estimation. Furthermore, the architecture supports
scalability and future enhancements, such as
integrating real-time market data, adding additional

predictive features, and incorporating advanced
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visualization tools. Security —measures and
validation mechanisms are also implemented to
ensure that user inputs are processed correctly and
that the system maintains data integrity. Overall,
the system design provides an efficient framework
that combines machine learning algorithms with a
user-friendly interface to deliver accurate and

accessible house price predictions.
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V PROPOSED SYSTEM

The proposed system introduces a machine
learning—based house price prediction platform
designed to provide accurate and reliable property
price estimates using data science techniques.
Unlike traditional property valuation methods that
rely heavily on manual analysis and expert
judgment, the proposed system uses historical
housing data and predictive algorithms to estimate
property values. The system collects and processes

housing attributes such as location, total area in
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square feet, number of bedrooms, number of
bathrooms, and other relevant features that
significantly influence property prices. These
features are used as input variables for the
predictive model. The dataset undergoes several
preprocessing steps to improve its quality and
usability.  These steps include removing
inconsistent entries, handling missing values,
encoding categorical attributes, and eliminating
outliers that may affect model performance. Feature
engineering techniques are applied to identify the
most influential variables affecting house prices.
After preprocessing, the dataset is divided into
training and testing subsets, which are used to train
and evaluate the predictive model. The XGBoost
Regressor algorithm is selected as the core
prediction model due to its ability to handle large
datasets, capture nonlinear relationships, and

deliver high prediction accuracy.

The proposed system also includes a user-friendly
web interface that enables users to interact with the
predictive model easily. Through the web
application, users can input property attributes such
as location, square footage, number of bedrooms,
and number of bathrooms. Once the data is
submitted, the system processes the inputs and
passes them to the trained XGBoost model for
prediction. The model analyzes the input features
and generates an estimated house price based on
patterns learned from historical housing data. The
predicted price is then displayed to the user in real
time. This system offers several advantages,
including faster price estimation, improved
accuracy, and accessibility for a wide range of users
such as property buyers, sellers, and real estate
professionals. Additionally, the system can be
expanded in the future by incorporating real-time
market trends, additional property features, and
advanced machine learning techniques to further

improve prediction accuracy. By integrating
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machine learning with web technologies, the
proposed system provides a practical and efficient

solution for intelligent house price prediction and

Intelligent House Price Prediction
Powered by Explainable Al

real estate decision support.

u hl

VI RESULTS & DISCUSSION

- ‘
The developed house price prediction system was A L ':-~ o T s o
evaluated using a structured housing dataset to

measure its predictive performance and reliability.

After preprocessing and feature engineering, the PROPHIT AJ .t

dataset was divided into training and testing subsets

to validate the model. The XGBoost Regressor

algorithm was trained using the training dataset and S camiogs
evaluated using various performance metrics such
as Mean Absolute Error, Mean Squared Error, and
R-squared score. Experimental results indicate that
the proposed model achieves high prediction
accuracy compared with traditional regression

models. The algorithm effectively captures

nonlinear relationships between housing features

and property prices, resulting in reliable price

estimates. The system also demonstrates fast

prediction capability when integrated with the web

interface, allowing users to obtain instant property

Croate New User Account
value estimates by entering housing parameters.
These results show that machine learning—based
approaches can significantly improve the efficiency
and accuracy of house price prediction systems in
real estate applications.
T —
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VII CONCLUSION

In conclusion, this study presents a machine
learning—based approach for predicting house
prices using data science techniques. The proposed
system addresses the limitations of traditional
property valuation methods by utilizing historical
housing data and advanced predictive algorithms to
estimate property prices accurately. Through
systematic data preprocessing, feature engineering,
and model training processes, the system
successfully identifies relationships between key
housing attributes and property values. The
XGBoost Regressor algorithm was selected as the

core prediction model due to its ability to handle
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complex datasets and deliver high prediction
accuracy. Experimental results demonstrate that the
proposed model effectively predicts house prices
and outperforms traditional regression methods.
The integration of the predictive model with a web-
based application further enhances the usability of
the system by allowing users to obtain real-time
property price estimates based on user inputs. This
makes the system beneficial for property buyers,
sellers, investors, and real estate professionals who
require quick and reliable price evaluations.
Additionally, the modular system design allows
future enhancements such as integration of real-
time market data, advanced visualization tools, and
additional predictive features to further improve
system performance. Overall, the proposed house
price prediction system demonstrates the potential
of machine learning and data science techniques in
improving decision-making processes within the
real estate sector. The research highlights how
predictive analytics can transform traditional
property valuation methods into intelligent,
automated systems that provide accurate and data-

driven insights.
REFERENCES

1. Adair, A, Berry, J., & McGreal, S. (1996).
Hedonic modelling of housing markets.
Journal of Property Research, 13(1), 67—
83.

2. Bourassa, S., Cantoni, E., & Hoesli, M.
(2010). Predicting house prices with
spatial dependence. Journal of Real Estate
Finance and Economics, 40(2), 144-160.

3. Pace, R., & Gilley, O. (1997). Using the
spatial configuration of the data. Journal
of Real Estate Finance and Economics,
14(3), 333-347.

https://ijerst.org/index.php/ijerst 1630



https://ijerst.org/index.php/ijerst

Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991

P57 et g e e g

4.

10.

11.

12.

13.

14.

Vol. 22, No. 1, 2026

Mullainathan, S., & Spiess, J. (2017).
Machine learning in econometrics. Journal
of Economic Perspectives, 31(2), 87-106.

15.

Han, J., Kamber, M., & Pei, J. (2012).
Data mining: Concepts and techniques.

Morgan Kaufmann.

Bishop, C. (2006). Pattern recognition and 16. Kuhn, M., & Johnson, K. (2013). Applied
machine learning. Springer. predictive modeling. Springer.
James, G., Witten, D., Hastie, T, 17. Provost, F., & Fawcett, T. (2013). Data
&Tibshirani, R. (2013). An introduction to science for business. O’Reilly.
statistical learning. Springer. .
18. Tan, P., Steinbach, M., & Kumar, V.
Hastie, T., Tibshirani, R., & Friedman, J. (2019). Introduction to data mining.
(2009). The elements of statistical Pearson.
learning. Springer. .
19. Aggarwal, C. (2015). Data mining: The
Kelleher, J., Mac Namee, B., & D’Arcy, textbook. Springer.
A. (2015). Fundamentals of machine i
20. Witten, I., Frank, E., & Hall, M. (2016).
learning. MIT Press. - . . .
Data mining: Practical machine learning
Géron, A. (2019). Hands-on machine tools. Morgan Kaufmann.
learning with Scikit-Learn, Keras, and ) .
21. Rosen, S. (1974). Hedonic prices and
TensorFlow. O’Reilly. . .
implicit markets. Journal of Political
Chen, T., &Guestrin, C. (2016). XGBoost: Economy, 82(1), 34-55.
A scalable tree boosting  system. ) ) o
22. Malpezzi, S. (2003). Hedonic pricing
Proceedings of KDD, 785-794. ] )
models. Housing Economics, 67-89.
Domingos, P. (2012). A few useful things
) ) 23. Peterson, S., & Flanagan, A. (2009).
to know about machine learning. ) o
o Neural network hedonic pricing models.
Communications of the ACM, 55(10), 78—
o Journal of Real Estate Research, 31(2),
7.
147-164.
Breiman, L. (2001). Random forests. .
24. Ho, T. (1995). Random decision forests.
Machine Learning, 45(1), 5-32. .
Proceedings of ICDAR, 278-282.
Friedman, J. (2001). Greedy function ) .
o ] ] 25. Liaw, A., & Wiener, M. (2002).
approximation: Gradient boosting o .
] o Classification and  regression by
machine. Annals of Statistics, 29(5),
randomForest. R News, 2(3), 18-22.
1189-1232.
) 26. Quinlan, J. (1993). C4.5: Programs for
Goodman, A., & Thibodeau, T. (2003). ) .
machine learning. Morgan Kaufmann.
Housing market segmentation. Journal of
Housing Economics, 12(3), 181-201. 27. Anselin, L. (1988). Spatial econometrics:
Methods and models. Springer.
https://ijerst.org/index.php/ijerst 1631



https://ijerst.org/index.php/ijerst

Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991 Q’.ﬁ v ey skl

28. Chen, T., He, T., Benesty, M., et al.
(2019). XGBoost documentation.

29. Ke, G., Meng, Q., Finley, T., et al. (2017).
LightGBM: A highly efficient gradient

boosting framework. NeurlPS.

30. Zhou, Z. (2012). Ensemble methods:

Foundations and algorithms. CRC Press.

Vol. 22, No. 1, 2026 https://ijerst.org/index.php/ijerst 1632



https://ijerst.org/index.php/ijerst

