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Abstract- Customer reviews play a crucial role in
understanding user satisfaction and product quality. With
the rapid growth of e-commerce platforms, analyzing a
large volume of customer feedback manually has become
impractical. This research paper presents an Al-based
customer review analyzer that uses Natural Language
Processing (NLP) and machine learning techniques to
automatically analyze, classify, and summarize customer
reviews. The system helps businesses identify customer
sentiment, detect key issues, and improve decision-making

efficiency.
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L INTRODUCTION

In the modern digital economy, customer feedback
plays a vital role in shaping products, services, and
brand reputation. Online platforms such as e-
commerce websites, social media, and review forums
allow customers to freely share their experiences.
These reviews significantly influence purchasing
decisions and customer trust.

However, the massive volume of user-generated
content makes manual analysis inefficient and time-
consuming. Reviews are often written in natural
language, containing slang, spelling errors, and
mixed emotions. Artificial Intelligence combined
with Natural Language Processing offers automated
methods to analyze such data efficiently.

This research focuses on developing an Al-based
customer review analyzer that can automatically
classify customer opinions, identify sentiment trends,
and help organizations better understand customer
needs.
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II. LITERATURE REVIEW

The integration of retrieval systems with Large
Language Models marks a significant evolution in
artificial intelligence, building upon decades of
research in information retrieval and machine
learning. This section surveys the foundational work
and recent advancements that inform our approach.

A. Historical Context
The analysis of customer reviews has evolved
alongside developments in artificial intelligence and
natural language processing. Early research in this
area emerged from studies on text classification and
information retrieval,

where sentiment identification relied primarily on
rule-based and lexicon-driven approaches. These
systems used predefined sentiment dictionaries to
classify text as positive or negative. While such
methods were simple to implement, they lacked the
ability to understand contextual meaning, sarcasm,
and mixed sentiments. The limited availability of
digital customer feedback during this period further
restricted large-scale analysis.

The early 2000s marked a significant shift with the
introduction of machine learning techniques for
sentiment analysis. Researchers began using
statistical models such as Naive Bayes, Support
Vector Machines, and Logistic Regression to classify
customer opinions. These models learned sentiment
patterns from labeled datasets, allowing for more
flexible and data-driven analysis. The rapid growth of
e-commerce platforms during this time provided vast
amounts of customer review data, which further
accelerated research in this domain. However, these
approaches still required extensive manual feature

ICONIC RESEARCH AND ENGINEERING JOURNALS 2990



© APR 2026 | IRE Journals | Volume 9 Issue 10 | ISSN: 2456-8880
DOI: https://doi.org/10.64388/IREV9I10-1716739

engineering and were often sensitive to domain-
specific language.

During the 2010s, advancements in natural language
processing techniques improved the effectiveness of
customer review analysis. The use of preprocessing
techniques such as tokenization, stemming,
lemmatization, and part-of-speech tagging became
standard practice.

Feature extraction methods like TF-IDF and
distributed word representations such as Word2Vec
and GloVe enhanced semantic understanding. More
recently, deep learning models, including recurrent
neural networks and transformer-based architectures
such as BERT, have significantly improved sentiment
analysis accuracy by capturing contextual and
semantic  relationships ~ within  text.  These
developments represent the current state of the art in
customer review analysis.

B. Practical Frameworks and Toolkits

Modern Al-based customer review analyzers follow a
structured framework that includes data collection,
text preprocessing, feature extraction, sentiment
classification, and result visualization. Customer
reviews are collected from online platforms such as
e-commerce websites, social media networks, and
public datasets. Preprocessing plays a critical role in
cleaning and normalizing raw text data by removing
noise, handling stop words, and standardizing
language. These steps help improve model
performance and reduce computational complexity.

C. Domain Specific Applications

Customer review analysis has been successfully
applied across multiple domains, demonstrating its
versatility and practical significance. In the e-
commerce sector, sentiment analysis is used to
evaluate customer satisfaction, identify product-
related issues, and enhance recommendation systems.
By analyzing large volumes of customer reviews,
businesses can better understand consumer
preferences and improve product quality and service
delivery.

In the hospitality and tourism industry, customer

review analyzers are widely used to assess service
quality, cleanliness, staff behavior, and overall
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customer experience. Hotels and travel service
providers rely on sentiment insights to monitor
performance and address customer complaints.
Similarly, in the healthcare domain, sentiment
analysis helps organizations analyze patient feedback
to improve service quality, reduce dissatisfaction, and
enhance patient care experiences.

III. METHODOLOGY

System Architecture

The proposed Al-based Customer Review Analyzer
follows a modular architecture consisting of data
collection,  preprocessing, feature  extraction,
sentiment classification, aspect extraction, and
visualization modules.

Data Collection

Customer reviews are collected from publicly
available datasets or scraped from e-commerce
platforms using APIs or web scraping tools. The
dataset includes review text, ratings, and metadata.

Text Preprocessing

The preprocessing stage includes tokenization,
lowercasing, removal of stop words, punctuation
handling, and lemmatization. This step reduces noise
and improves model performance.

Feature Extraction

Text data is converted into numerical representations
using TF-IDF vectors and word embeddings. For
advanced models, transformer-based embeddings are
used to capture contextual meaning.

Sentiment Classification

Supervised machine learning models such as Naive
Bayes, SVM, and Logistic Regression are trained to
classify reviews into positive, negative, or neutral
categories. Deep learning models are also evaluated
for comparison.

Aspect-Based Opinion Mining

Aspect extraction identifies key product or service
attributes mentioned in reviews. Dependency parsing
and topic modeling techniques are used to associate
sentiments with specific aspects.
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IVv. RESULTS

Performance Evaluation

The system is evaluated using accuracy, precision,
recall, and F1-score. Experimental results show that
transformer-based models outperform traditional
machine  learning  classifiers in  sentiment
classification accuracy.

Sentiment Analysis Results

The proposed system achieves high accuracy in
identifying customer sentiment across multiple
domains. Aspect-based analysis provides granular
insights into strengths and weaknesses of products
and services.
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Business Insights

The analyzed reviews enable businesses to identify
recurring complaints, popular features, and customer
expectations. This supports product improvement,
targeted marketing, and customer engagement
strategies.

Limitations

The system’s performance depends on the quality of
labeled data. Sarcasm, mixed sentiments, and
domain-specific language remain challenging. Future
improvements can address these limitations using
advanced contextual models.

V. CONCLUSION

This research paper presents an Al-based Customer
Review Analyzer that effectively processes and
analyzes large volumes of customer feedback. By
combining NLP and machine learning techniques, the
system provides accurate sentiment classification and
meaningful insights. The proposed approach reduces
manual analysis effort and supports data-driven
decision-making. Future work includes multilingual
review analysis, real-time processing, and integration
with business intelligence systems.
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