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ABSTRACT

A Hybrid Product Recommendation System using Sentiment Analysis is an intelligent approach that
combines traditional recommendation techniques such as collaborative filtering and content-based
filtering with sentiment analysis of user-generated data to improve recommendation accuracy and
personalization. This system analyzes customer reviews, ratings, and feedback from various sources
using natural language processing (NLP) techniques to determine user sentiment (positive, negative,
or neutral) toward products. By integrating sentiment scores with user preferences and behavioral
data, the system can better understand customer needs and recommend products that align with both
explicit ratings and implicit opinions. The hybrid model helps overcome limitations of individual
recommendation techniques, such as cold-start problems and data sparsity, while enhancing user
satisfaction and decision-making. This approach is widely applicable in e-commerce platforms,
where it improves user experience by delivering more relevant and trustworthy product suggestions

based on real-time sentiment insights.

Keywords: Hybrid Recommendation System, Sentiment Analysis, Collaborative Filtering, Content-
Based Filtering, Natural Language Processing, Machine Learning, E-commerce, User Reviews,
Product Recommendation

Pg. 878

2250-3676 [ ijesati@gmail.com https://www.ijesat.com/



mailto:ijesatj@gmail.com
http://www.ijesat.com/

International Journal of Engineering Science and Advanced Technology (IJESAT)

Vol 26 Issue 05 (May) 2026

Received: 10-3-2026

Accepted: 21-4-2026

I. INTRODUCTION

The rapid growth of e-commerce platforms
and online shopping has led to an
overwhelming number of product choices for
consumers, making it difficult for users to
identify products that best match their
preferences. To address this challenge,
recommendation systems have become an
essential component of modern digital
platforms, helping users discover relevant
Traditional

products efficiently.

recommendation  techniques, such as
collaborative filtering and content-based
filtering, rely primarily on user-item
interactions, ratings, and historical data.
However, these approaches often suffer from
limitations like data sparsity, cold-start
problems, and an inability to capture the true

opinion or emotion of users toward products.

With the increasing availability of user-
generated content such as reviews, comments,
and feedback, sentiment analysis has emerged
as a powerful technique to extract meaningful
insights from textual data. Sentiment analysis
uses natural language processing (NLP) and
machine learning methods to identify and
classify user opinions as positive, negative, or
neutral. By incorporating sentiment analysis
into recommendation systems, it becomes
possible to understand not only what users

like or dislike but also why they feel that way.
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The Hybrid Product Recommendation System
using Sentiment Analysis combines the
strengths of collaborative filtering, content-
based filtering, and sentiment analysis to
provide more accurate and personalized
recommendations. This integrated approach
enhances the quality of recommendations by
considering both quantitative data (ratings and
interactions) and qualitative data (user
sentiments). As a result, the system improves
user satisfaction, supports better decision-
making, and plays a crucial role in enhancing
the overall user experience in e-commerce and

online platforms.

Il. LITERATURE REVIEW

Recent research in  hybrid  product
recommendation systems has focused on
integrating  traditional recommendation
techniques with advanced sentiment analysis
to improve personalization and accuracy.
Early studies relied on collaborative filtering
(CF) and content-based filtering (CBF)
methods, which use user-item interactions and
product features to generate recommendations.
These approaches achieved reasonable
performance but faced limitations such as data
sparsity and cold-start problems, especially

when user rating data was limited [1][2].

With the growth of user-generated content,
researchers began incorporating sentiment

analysis techniques to extract opinions from
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reviews and feedback. Natural Language
Processing (NLP) methods were applied to
classify sentiments as positive, negative, or
neutral, allowing systems to better understand
user preferences beyond numerical ratings.
This integration significantly enhanced
recommendation quality by capturing implicit

user opinions [3].

Advancements in machine learning have
further improved hybrid recommendation
systems by combining sentiment features with
traditional models. Algorithms such as matrix
factorization, support vector machines (SVM),
and clustering techniques have been used
alongside sentiment scores to refine prediction
accuracy and provide more personalized

recommendations [4].

Recent developments in deep learning have
introduced models such as convolutional
neural networks (CNNSs), recurrent neural
networks (RNNs), and Long Short-Term
Memory (LSTM) networks to process textual
data more effectively. These models
automatically extract semantic features from
reviews, improving sentiment classification
and enabling more accurate recommendations

in dynamic environments [5].

Several studies have also explored aspect-
based sentiment analysis, where opinions
about specific product features (e.g., quality,
price, usability) are analyzed. This fine-

grained approach provides deeper insights into
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user preferences and allows recommendation
systems to suggest products that match

specific user requirements [6].

Furthermore, hybrid models combining
sentiment analysis with contextual and
demographic information have been proposed
to enhance recommendation diversity and
relevance. These systems utilize additional
data such as user location, browsing behavior,
and purchase history to deliver more context-

aware recommendations [7].

Recent research  emphasizes real-time
recommendation systems and scalability,
where large-scale data processing frameworks
and cloud-based architectures are used to
handle massive volumes of user reviews and
interactions efficiently. These systems aim to
provide instant and adaptive recommendations

in e-commerce platforms [8].

Despite significant advancements, challenges
remain in handling noisy and ambiguous text
data, ensuring scalability, and maintaining
recommendation accuracy across diverse user
groups. These limitations highlight the need
for more robust, adaptive, and efficient hybrid
recommendation frameworks that effectively
integrate sentiment analysis with modern

machine learning techniques [9].
1. EXISTING SYSTEM

The existing product recommendation systems
are primarily based on traditional techniques

such as collaborative filtering and content-
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based filtering.  Collaborative filtering
recommends products by analyzing user
behavior, preferences, and past interactions,
assuming that users with similar interests will
prefer similar items. On the other hand,
content-based filtering suggests products
based on item features and the user’s previous
choices. These systems are widely used in e-
commerce platforms due to their simplicity
and effectiveness in handling structured data

such as ratings and purchase history.

However, the existing systems mainly rely on
explicit feedback like ratings and do not
effectively utilize unstructured data such as
user reviews, comments, and textual feedback.
As a result, they fail to capture the true
opinions and emotions of users toward
products. For instance, a user may give a high
rating but express dissatisfaction in the
review, which traditional systems cannot

interpret accurately.

Another limitation of existing systems is the
cold-start problem, where new users or new
products lack sufficient data, making it
difficult to generate reliable
recommendations. Additionally, data sparsity
IS a major issue, as most users provide only a
few ratings, leading to incomplete datasets

and reduced recommendation accuracy.

Existing systems also struggle with scalability
when handling large volumes of data in real-

time environments. As the number of users
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and  products increases, = maintaining

performance  and  accuracy  becomes
challenging. Moreover, these systems often
lack personalization depth, as they do not
consider contextual factors such as user
sentiment, preferences, or changing interests

over time.

Overall, while traditional recommendation
systems have been successful to some extent,
their inability to analyze user sentiment,
handle sparse data effectively, and provide
highly personalized recommendations limits
their performance. These drawbacks highlight
the need for more advanced approaches, such
as hybrid systems integrated with sentiment
analysis, to overcome these challenges and

improve recommendation quality.

IV. PROPOSED SYSTEM

The proposed system is a Hybrid Product
Recommendation System using Sentiment
Analysis, designed to overcome the
limitations of traditional recommendation
approaches by combining collaborative
filtering, content-based filtering, and sentiment
analysis techniques. This system integrates
both structured data (such as user ratings,
purchase history, and product features) and
unstructured data (such as user reviews and
feedback) to generate more accurate and

personalized product recommendations.
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In the proposed model, user reviews are first
collected from various sources such as e-
commerce platforms and processed using
Processing  (NLP)

techniques. Sentiment analysis is then applied

Natural Language

to classify the reviews into positive, negative,
or neutral categories. These sentiment scores
are used to understand user opinions and
preferences more deeply, providing additional

insights beyond numerical ratings.

The system employs a hybrid approach where
collaborative filtering identifies users with
similar  preferences, while content-based
filtering recommends products based on item
attributes. The sentiment scores are integrated
with these methods to enhance
recommendation quality. For example, even if
a product has a high rating, negative
sentiments in reviews can reduce its
recommendation  priority, ensuring more

reliable suggestions.

Machine learning algorithms are used to
combine and optimize the outputs of these
different components. The system
continuously learns from new user interactions
and feedback, allowing it to adapt to changing
user preferences over time. This dynamic
learning capability improves recommendation

accuracy and relevance.

Additionally, the proposed system addresses
common challenges such as the cold-start

problem by leveraging sentiment data from
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reviews, even when rating data is limited. It
also reduces data sparsity by incorporating
textual information, thereby enhancing the
overall robustness of the recommendation

process.

The system is designed to be scalable and can
be deployed in real-time environments,
making it suitable for modern e-commerce
platforms. By providing more personalized,
accurate, and trustworthy recommendations,
the  proposed system improves  user
satisfaction and supports better decision-

making.

V. METHODOLOGY

The methodology of the proposed Hybrid
Product Recommendation System using
Sentiment Analysis consists of a series of
structured steps that integrate data processing,
sentiment extraction, and recommendation
accurate  and

generation to  produce

personalized results.

Initially, data is collected from various sources
such as product datasets, user ratings, and
customer reviews available on e-commerce
platforms. This data includes both structured
information (user IDs, product IDs, ratings)
and unstructured textual data (reviews and
feedback). The collected data is then
preprocessed to remove noise, handle missing

values, and normalize text using techniques
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such as tokenization, stop-word removal, and

stemming.

Next, sentiment analysis is performed on the
preprocessed textual data using Natural
Language Processing (NLP) techniques.
Machine learning or deep learning models are
applied to classify user reviews into positive,
negative, or neutral sentiments. Sentiment
scores are assigned to each product based on
aggregated user opinions, providing a deeper

understanding of customer preferences.

Following sentiment extraction, feature
engineering is carried out to combine
sentiment scores with traditional
recommendation features such as user-item
interactions and product attributes. These
features are then wused in a hybrid
recommendation model that integrates
collaborative filtering and content-based
filtering. Collaborative filtering identifies
similarities between users or items, while
content-based filtering recommends products

based on their characteristics.

The hybrid model is trained using machine

learning algorithms to optimize
recommendation accuracy. Techniques such as
matrix factorization, similarity measures, or
deep learning models may be used to improve
prediction performance. The system then
generates personalized recommendations for
users by combining outputs from different

components.
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Finally, the system is evaluated using
performance metrics such as accuracy,
precision, recall, and F1-score to ensure its
effectiveness. The model is continuously
updated with new data to improve
performance over time. This methodology
ensures that the recommendation system is
robust, adaptive, and capable of delivering
high-quality recommendations by effectively
integrating sentiment analysis with traditional

approaches.

VI. SYSTEM MODEL

System Architecture

VIl. RESULTS AND DISCUSSIONS
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VIIl. CONCLUSION

The Hybrid Product Recommendation System
using Sentiment Analysis provides an
effective solution to the limitations of
traditional recommendation systems by
integrating collaborative filtering, content-
based filtering, and sentiment analysis
techniques. By utilizing both structured data
such as user ratings and unstructured data such
as customer reviews, the system is able to
capture a more comprehensive understanding
of user preferences and opinions. This leads to
more accurate, personalized, and reliable

product recommendations.
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The incorporation of sentiment analysis
enhances the system’s ability to interpret user
emotions and opinions, ensuring that
recommendations are not solely based on
numerical ratings but also on the qualitative
aspects of user feedback. Additionally, the
hybrid approach helps address common
challenges such as data sparsity and cold-start
problems, making the system more robust and

efficient.

Overall, the proposed system improves user
satisfaction, supports better decision-making,
and enhances the overall user experience in e-
commerce platforms. Future enhancements
can include the use of advanced deep learning
models, real-time recommendation
mechanisms, and context-aware systems to

further increase performance and scalability.

IX. FUTURE WORK:

The proposed Hybrid Product
Recommendation System using Sentiment
Analysis can be further enhanced in several
directions to improve its performance,
scalability, and adaptability in real-world
applications. Future work can focus on
integrating advanced deep learning models
such as transformer-based architectures (e.g.,
BERT) to achieve more accurate and context-
aware sentiment analysis from user reviews.

These models can better understand complex
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language patterns, sarcasm, and contextual

meanings in textual data.

Another potential improvement is the
incorporation of aspect-based sentiment
analysis, where the system analyzes
sentiments related to specific product features
such as price, quality, and usability. This
would allow the system to provide more fine-
grained and explainable recommendations

tailored to user preferences.

The system can also be extended to include
real-time recommendation capabilities by
leveraging streaming data and online learning
techniques. This would enable the system to
adapt instantly to changing user behavior and
preferences, improving responsiveness and

user engagement.

In  addition, incorporating  contextual
information such as wuser location, time,
browsing history, and demographic data can
further  enhance  personalization  and
recommendation relevance. Developing cross-
domain recommendation systems that suggest
products across multiple categories is another

promising area for future research.

Scalability and efficiency can be improved by
deploying the system wusing distributed
computing frameworks and cloud-based
architectures, allowing it to handle large-scale
data efficiently. Moreover, future work should

also address challenges related to data privacy,
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security, and ethical considerations by
implementing privacy-preserving techniques

and secure data handling mechanisms.
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