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Introduction
E-commerce has been created by the rapid development of the Internet and the
transformation of people's shopping modes, which has contributed to the emergence
of Amazon, eBay and other numerous e-commerce platforms. In the meantime, a
growing number product or service on the platform through online comments. The
reviews not merely reflect the performance as well as the quality of online goods or
services, but also display consumers' shopping experiences in an authentic and
comprehensive manner. It turns out, online reviews have been regarded as a valid
information source for both consumers and merchants. Especially for certain new and
untried products, the reviews offer consumers valuable references for product
selection, which is of great significance to reduce purchasing risks. Besides, the
reviews help merchants have an appreciation of consumer attitudes, such as
motivations, satisfaction, etc., thus developing products that can meet the
expectations of consumers. Admittedly, it is crucial for business success to gain
insights into product experience and timely grasp consumers' practical demands from

the reviews.
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Figure 1.1: Product Review Scenarios

Objectives

Based on the aim of the project, we have designed the objectives as:
e |Initially reviews data will be collected from the online E-
Commerce Platforme  Text processing is applied using Natural
Language Processing Techniques
s Split the dataset into Train and test.
e Develop the Machine Learning Models for the classification of the reviews.
e Performance of each model is evaluated separately and comparison study can be
given.
e Finally, we have developed a flask web application that provide effective way to
online product experience and customers' demands, thereby strongly supporting

future product improvement and marketing strategy optimization.
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Methodology
Step 1: Dataset

To begin with, a large number of online review texts are collected from Internet

platforms such as Amazon, eBay or any other E-Commerce Platform.

Afterward, the obtained reviews are standardized into sets of word arrays through
text preprocessing to simplify the succeeding procedures of text analysis.

Step 2: Data Pre processing

Review texts, as a type of unstructured information, are not allowed to be directly
processed and analyzed. We need to apply Text Processing techniques to balance

and structure the data.

Text Processing methods Feature Selection Feature Extraction, Tokenization and
Stemming are applied.
Step 3: Model Training and Development
Split the dataset into Train and test.
Develop the NLP & Machine Learning Models for the classification of the reviews.
Step 4: Performance Evaluation

Performance of each model is evaluated separately and comparison study can be
given.

Step 5: Demonstration of Online Product Experience System

Finally, we provide effective way to online product experience and track customers'
demands, thereby strongly supporting future product improvement and marketing
strategy optimization.
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Fig 1.2 : Proposed System
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Flow Chart
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Fig 1.4 : Flow Chart
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Results

WELCOME TO EXPLORING E-COMMERCE PRODUCT
EXPERIENCE SENTIMENT ANALYZER

Home Login

E-commerce websites are online platforms where businesses and
individuals can buy and sell goods and services. They offer a convenient
and efficient way to shop, allowing customers to browse, compare, and

purchase products from anywhere with an internet connection. These
websites often feature user reviews, personalized recommendations, and
secure payment gateways to enhance the shopping experience. Major e-
commerce platforms like Amazon and Alibaba have transformed the
retail landscape, contributing to the rapid growth of online commerce
worldwide.

Let's Get Started

Figl.6 : Home Page

About Us

Our platform leverages cutting-edge NLP techniques to analyze customer
sentiments across various e-commerce platforms, providing valuable
insights into product experiences.

Positive: Negative:

0%

Customer-Friendly —

Security (@J

Mobile-Friendly

- WG E-COMMERCE

DESIGN ELEMENTS
User-Friendly
Product Review _///"/

NLP and Sentiment Analysis

Natural Language Processing (NLP) and sentiment analysis are key
technologies in understanding user opinions and feedback by analyzing
large amounts of text data.

Neutral: Total Sentiment:
50% 100%

Fig 1.7: About us and NLP and Sentiment Analysis

Register as Buyer or Seller

Fig 1.9: Register as Buyer or Seller

47" Series Student Project Programme (SPP) — 2023-24



Buyer Registration

Username:
Email:

Password:

Fig 1.10: Buyer Registration Form

Fig 1.11: Seller Registration Form

Seller Registration

Username:
Organization/Company:
Company Email:

Type of Products:

Password:

User Login

Username:

Password:

Don't have an account? Register

Fig 1.11: Login Page
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Product Information

E-commerce products encompass a wide range of items available for purchase online,
from physical goods to digital services. They include categories such as electronics,
fashion, home appliances, beauty products, and furniture. Consumers can conveniently
browse, compare, and purchase these products through e-commerce platforms, often
benefiting from user reviews, detailed product information, and competitive pricing. As e-
commerce continues to grow, retailers are constantly innovating to offer better customer
experiences, personalized recommendations, and efficient delivery options.

Fig 1.12: Product Information
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Dyson V11
Distributed by: Amazon

Whirlpool Double-Door Fridge
Distributed by: Flipkart

Steam Iron Box V1
Distributed by: ZetaCoding

LG Dual Inverter AC
Distributed by: Flipkart

Panasonic NN-SN686S
Distributed by: Amazon

Pressure Cooker
Distributed by: skyline Traders

Products in Home Appliances

Bosch Front Load Washer
Distributed by: Amazon

Steam Iron Machine
Distributed by: Flipkart

Fig 1.14 : Products in Particular Category (eg: Products in Home Appliances)

Category: Home Appliances

Distributed by: Amazon

Reviews:
Cleans very well, easy to use.
The suction power is decent.
Broke down after a month.
Great product for the price.
Cord is too short.
Perfect for small apartments.

A bit noisy but does the job.
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Doesn't pick up larger debris.

Easy to clean and maintain.

Quality seems a bit low.

This product is best for home appliances.

This product is best for home appliances.

This product is worst for the use, waste of money.
This product | love so much.

This product is not that much useful.

Recommendation: Ask others before buying

Analyse Product Satisfaction

Fig 1.15 : Reviews for Products

Product Sentiment Analysis for Dyson V11

Total Reviews: 15

Total Positive Reviews: 8

Total Negative Reviews: 4

Total Neutral Reviews: 3

Total Product Performance: Positive

Suggestion: This product has more positive reviews and can be purchased.

Fig 1.16 : Sentiment Analysis of a Product
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Dyson Outsize Cordless Vacuum Cleaner, $499.99

The power of a corded vacuum.$
Nickel/Red, Extra Large

The freedom of a cordless vacuum.

+ 50% more power 60 minutes of run e . .clla o

Fig 1.17 : Product link Redirection

CONCLUSION

In your project, a combination of Machine Learning Algorithms including Logistic Regression,
Linear Support Vector Classifier, K-Nearest Neighbor, and Random Forest Classifier was employed
for sentiment analysis. To enhance the NLP tasks, the TextBlob Python library was utilized,
offering advanced functionalities and superior performance compared to NLTK. Specifically,
operations like semantic parsing, noun phrase extraction, sentiment analysis, and spell correction
demonstrated improved results when implemented with TextBlob. This integration of machine

learning algorithms and TextBlob's features has significantly elevated the accuracy and

Innovation In The Project
The project described lies in its integrated approach to sentiment analysis, combining advanced

machine learning algorithms with the sophisticated natural language processing capabilities of the
TextBlob library, within a practical application framework built using the Flask web framework.

Here are the key innovative aspects:

Enhanced NLP with TextBlob: Unlike simpler applications that might rely on basic NLP tools,

this project utilizes TextBlob, which is known for its superior NLP functionalities over other

libraries like NLTK. TextBlob enhances the project with capabilities such as semantic parsing,

noun phrase extraction, improved sentiment analysis, and spell correction. These features contribute
detection in customer reviews.

to a deeper and more accurate analysis of text data.

47" Series Student Project Programme (SPP) — 2023-24

11



suggestions to better fit user sentiment and preferences.

Application of NLP in E-Commerce Recommendations: The project applies NLP not just for
Business and Consumer Impact: The innovative integration of these technolo just a

ies is not
al |a|yL|||g QCIILITITIIWL VUL aldU 1UI1 }JUVVCI IIIU a tcuulltitieriuactiuvll D_YDI.CIII Ull all C'bUIQIIIICIbC pld.l.IUIIII.

technical achievement but is directly aBElI:iEd to enhance business strategies and consumer
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satisfaction. By understanding and analyzing consumer feedback through advanced sentiment
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analysis, businesses can make informed decisions on product improvements and marketing,

of machine learning and NLP are directly applied in a user-accessible way, enhancing both user
experience and business value.

ultimately leading to better consumer experiences and business outcomes.

Scope For Future Work
e Integrating Deep Learning Models to improve sentiment analysis accuracy, particularly for
e Expanding Language Support to include multiple languages and dialects, making the system

detecting subtle nuances and complex emotions.

e Enhancing Personalization through machine learning models that adapt based on individual

useful in a global marketplace.

e Real-Time Analysis capabilities to process sentiments as new reviews are posted, allowing for

user behaviors and preferences.

e Advanced Semantic Analysis to better understand the context and subtleties like sarcasm or

dynamic updating of sentiment data.

e Improved User Interaction with the system through a more intuitive UI/UX, enabling users to
irony in text.

provide feedback on sentiment and recommendation accuracy.

e Ethical Al and Bias Reduction in sentiment analysis models to ensure fairness and neutrality
trends in product sentiment.

e Robust Data Privacy Enhancements to secure sensitive user data, adhering to regulations like

in automated assessments.

e Cross-platform Integration with other business systems (CRM, ERP) for a holistic view of
GDPR.

47" Series Student Project Programme (SPP) — 2023-24

12



consumer behavior and better inventory management.
Scalability Improvements to handle larger datasets and more users without compromising

performance.

Predictive Analytics to forecast future trends based on sentiment and behavioral

Visual Analytics Tools for businesses to easily understand sentiment trends, consumer
data.

demands, and market conditions.
Customer Journey Analytics to map the entire customer journey through

sentiment milestones and improve customer engagement strategies.

Augmented Reality (AR) Integration for an innovative shopping experience where
customers can see product sentiments and reviews in real-time through AR

interfaces.
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