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ABSTRACT

With the popularity and growing availability of opinion rich
sources such as reviews from e-commerce sites, choosing the
right product from huge product brands is difficult for the user.
In order to enhance the sales and customer satisfaction, most of
the sites provide opportunity for the users to write review
aspects about the product. These reviews are in text format and
increase day by day. It is difficult for the user and
manufacturers to understand the likes and dislikes of a
customer with regard to the product. In this situation sentiment
analysis helps the people to analyse the reviews and come to
conclusion whether it is good or bad. Sentiment Analysis which
is also known as opinion mining is one of the subsection in
Natural Language processing in which it learns about sentiment
or subjectivity from reviews. The main purpose of the project
is to develop a system to extract the reviews from e-commerce
site, extract aspect from the reviews and categorize reviews into
positive and negative. In this project, the application developed
will accept the URL from the user and then ask for the option
to be selected. The user can then select whether he/she wants to
scrape the news article or the reviews from the blogs or the e-
commerce sites. Then the sentiment analysis can be done to get
the sentiment of the writer
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1. INTRODUCTION

Sentiment means ‘opinion’ which is expressed by the people.
Analysis of such opinions is known as ‘Sentimental Analysis’.
In the recent years, most of the e-commerce websites allow
their users to write their opinion about the products which they
bought. Situation where in an organization is interested to know
its customers opinion regarding the product that it has
manufactured, it is very difficult for organization to keep track
of each and every opinions. In this scenario sentiment analysis
plays a very important role. Sentiment analysis is identifying
the polarity of the text, i.e., it identifies the attitude of the user
towards a particular topic. Sentiment analysis greatly helps in
knowing a person’s behaviour towards a particular topic. If the
data is of small size then it is very easy to extract the useful
information, but if the size of data is huge then it is quite
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difficult to analyse what that data actually intends. So there
comes the use of Web data extraction. Web data extraction also
known as Web scraping is an automated process of extracting
the date from the web sites. An automated approach is needed
to extract the data and also identify the sentiments expressed in
review text. In the context of website Blog, The text is fully
scraped and summarised in this research work with the
calculation of sentiments of the summarised text. In the context
of E-Commerce website, Users’ reviews not only include
paragraph of text, but also contain the user and star ratings,
quotes, number of people who agree to the particular review
and some sentences that are not related to the domain.
Manufacturers via the internet get feedback about products
through opinions to improve their products. On the other side,
customers can read these reviews and decide to buy a product.
Reading a large number of reviews is difficult and time-
consuming, therefore, it is useful to employ techniques to
summarize them automatically. Reasons for Sentiment analysis
are message filtering, achieving output in a satisfactory time,
and summarizing huge amounts of data. Opinion mining
exploits natural language processing and information retrieval
techniques to analyze sentiments. The approaches used for
sentiment analysis are lexicon based and machine learning
based. Lexicon based techniques have low accuracy but they
are domain independent. Machine learning classifiers require a
lot of training time but they have high accuracy. Therefore, the
hybrid method is domain-independent and enhances accuracy.

1.1 Problem Statement

Trust is one of the most important factors in the success of
companies, but it is not always easy to establish. It requires
businesses to understand their customers and act accordingly.
Thanks to emerging technologies such as sentimental analysis,
businesses can differentiate and categorize users’ sentiment
about their brand or products and services. Since there is a lack
of such web applications, we hereby developed the same for
News articles and other major E-Commerce sites like Amazon
and Flipkart.

1.2 Objectives

The main objective of the work being made is to develop a web
application which would be having the capabilities to scrape
the data, analyze the product reviews and also understand the
sentiment of the writer or user. As per the prepared web
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application, the project’s final interface has the option asking
whether to analyze the news article or to analyze the product
review from a particular website. Upon selecting the desired
option and entering the required url, the output page shows the
sentiment of writer. Hence by this way, even the business
enterprise may understand the overall perception about their
product in the market

2. LITERATURE REVIEW

In the literature, several types of methodologies to perform
sentiment analysis and web scraping were found. Firstly for
web scraping, the paper proposed by SCM de S Sirisuriya [1],
the paper explains neatly the overall process of web data
extraction and also explains the different web scraping
techniques. The paper also discusses the softwares involved in
the web scraping. The paper has a disadvantage that it does not
tell about the capacity of any of the techniques thus discussed.
The accuracy is also not justified. A research paper published
by Vlad Krotov[2] talks about the legality and ethics of web
scraping. Next for sentiment analysis a paper by R Raja
Subramanian et al[3], defines everything in the context of
sentiment analysis, from defining the sentiment analysis, to
algorithms for sentiment analysis and from the first step of
sentiment analysis to evaluating the predictions of classifiers,
additional feature extractions to boost performance are
discussed with practical results is given. In the paper authored
by Aashutosh Bhatt et al[4] propose a system that performs the
classification of customer reviews followed by finding
sentiment of the reviews. A rule based extraction of product
feature sentiment is also done. The accuracy obtained is not
verified in the paper. The sentiment also is changed based on
the stars given. The limitations applicable on different
sentiment levels were presented by Ansari Fatima Anees et
al[5] and those are Fake Inputs, Emotion Detection etc, but at
the same time the paper published by Dilesh Tanna et al[6]
presents that by using the Algorithms like VADER, we can
overcome the limitation of emotion detection. Anisha P
Rodrigues et al[7], performed Sentiment analysis with
unsupervised machine learning technique like uni-gram
Lexicon, bi-gram Lexicon and Supervised technique like
Support vector machine (SVM). Although a decent amount of
work has been done in the field of web scraping and sentiment
analysis independently, a need of integration of both
technologies can be found as a future scope of development,
hence this is a research paper which talks about the work made
in that area.

3. METHODOLOGY

A web application has been developed which has the capability
to scrape the data, summarize the news articles, analyze the
product reviews and also understand the sentiment of the writer
or user.

3.1 Web Scraping

Web Scraping is an automated technique to get the data from
the internet. In this research work, Newspaer3k library scrapes
the data from the Web articles and the Blogs. Selenium a web
browser automation tool is being set up to scrape the reviews
from Amazon/Flipkart.

3.2 Sentiment Analysis

The steps involved in sentiment analysis are: Data collection,
Preprocessing of data, calculating the sentiment score,
sentiment classification of sentiments , evaluation of results.
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3.2.1 Data Collection

The first step involved in sentiment analysis is Data Collection.
Every analytic task starts with the collection of the data.
Nowadays many social media platforms provide an open and
easy way to access the data for research and analytics. Real
time twitter tweets can be extracted for analysis with twitter
developer account and tweepy library in python. Amazon
reviews of products can be extracted by web scrape techniques
using beautiful soup (also called bs4) library in python. Since
bs4 library is not the only method, the research would employ
a webpage automation tool known as Selenium to extract the
data from E-Commerce website & Newspaper3k for extracting
full data from the webpage as it is faster than bs4.

3.2.2 Preprocessing of data

After collecting the data the data needs to be pre-processed. A
proper pre-processing shows a big impact on the performance
of sentiment classification. The pre-processing can be done
differently for different sentiment classification techniques.
Pre-processing further involves:

e  Tokenisation: It is a process of splitting or dividing the
paragraphs into sentences and sentences into words.
The words will be stored inside a list named words.
Tokenisation in this project is done by the split
function.

e  Negation handling: In this step, a new set of negative
words are being created. The words afters such words
are appended with ‘not’ & such negative words are
further removed.

e  Stop words removal: Stop words are the words that are
not considered or do not contribute in the analysis
process. Rather than storing the stop-words in the
datasets, it is better to remove the stop-words. So stop
words are removed in this process. A new corpa is
created named english_stopwords containing all the
stop words and those stop words are removed from the
text.

3.2.3 Calculating the Sentiment Score

After the removal of stop words, only the words stating the
sentiment are left. A corpa named corpa.txt in the form of
dictionary is created. According to the words, the sentiment are
assigned and all the values are added to get the sentiment score.
The total sentiment score is divided by the number of words so
that the final sentiment score will be in between -1 to 1.

3.2.4 Sentiment Classification

Based on the sentiment scores, the final classification of
sentiment is being done. The sentiment score between -1 to 0 is
assigned negative, the sentiment score 0 is assigned neutral &
the sentiment score between 0 to 1 is assigned positive.

3.2.5 Evaluating Results

After creation of the model the various new words in the real
world are checked. The newer words are further added into the
corpa.txt, stop words and the negation words so as to improve
the accuracy of the algorithm.
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Fig 1: Flow diagram of Sentiment Analysis
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The Fig 1 shows the flow diagram for sentiment analysis. The
flow would be understood as below.

The data which is scraped is taken as input.

The scraped data is tokenized .

The tokenized data is handled to check the negativity.
The stop words are removed

The sentiment score is obtained by summing up the
individual word values from corpa.txt.

3.3 Text Summarization

Fig 2: TextRank algorithm

The TextRank algorithm is a graph-based ranking algorithm
that was originally proposed for automatic text summarization.
The algorithm is based on the PageRank algorithm, which is
used by Google to rank web pages in its search engine. The
basic idea behind TextRank is to represent a text document as
a graph, where each sentence is a node in the graph and the
edges between the nodes represent the relationships between
the sentences. The Fig 2 shows the implementation of
TextRank algorithm.

To build the graph, the TextRank algorithm first preprocesses
the text by removing stop words and other irrelevant words, and
then uses a part-of-speech tagger to identify the grammatical
relationships between the words in the text. The algorithm then
constructs a graph where each sentence is a node, and the edges
between the nodes represent the similarity between the
sentences.

To calculate the similarity between two sentences, the
algorithm uses a cosine similarity measure based on the words
that appear in the sentences. The algorithm then uses an
iterative process to compute a score for each sentence, which is
based on the scores of the sentences that are connected to it in
the graph.

The final step of the TextRank algorithm is to select the highest
scoring sentences as the summary of the document. This can be
done by simply selecting the top n sentences, where n is the
desired length of the summary.

3.4 Working of the project

The project is a Flask web application that allows users to
perform sentiment analysis on website blogs, Amazon product
reviews, and Flipkart product reviews. Fig 3, shows the
flowchart of the project.
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The flow of the project is as below:
1. User Interaction:

e The user interacts with the application through the
web interface.

e The initial page displayed is 'index.html', which
contains a search bar and three radio buttons for
different options.

e The user selects one of the options and enters a URL
in the search bar.

2. Option 1: Website Blog Sentiment Analysis:

e  If the user selects the first option (Website blog) and
submits the form:

e  The Flask application receives a POST request to the
'/sentiment_or_reviews' route.

Start

| Flaskrenders |
index.html J

| Inputthe URL& |

select the radio |
button

Decision made

Option 1 upon option ___ Option3
(Blog) Flipkart
selected (Flipkart)
Option 2/(Amazon)
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Fig 3: Flowchart showing the working of application

e The code downloads the content from the provided
URL using the newspaper library.

e  The TextRank algorithm is applied to the downloaded
content to generate a summary of the text.

e The ‘calculate sentiment()' function is called to
calculate the sentiment score of the summary.

e The sentiment score is classified as positive, negative,
or neutral.

e The original text, summary, sentiment score, and
overall sentiment classification are displayed on the
'blog.html' template.

3. Option 2: Amazon Product Review Sentiment Analysis:
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e  If the user selects the second option (Amazon) and
submits the form:

e The Flask application receives a POST request to the
'/sentiment_or reviews' route.

e The code uses Selenium with the Firefox driver to
automate browsing.

e  The provided Amazon product URL is opened in the
browser.

e The code scrolls to the bottom of the page to load all
the reviews.

e  The reviews are extracted, and for each review:
The ‘calculate sentiment()' function is called to
calculate the sentiment score.

e  The sentiment score is classified as positive, negative,
or neutral.

e The reviews, sentiment scores, and sentiment
classifications are displayed on the
'reviews_amazon.html' template.

4. Option 3: Flipkart Product Review Sentiment Analysis:

e If the user selects the third option (Flipkart) and
submits the form:

e The Flask application receives a POST request to the
'/sentiment_or reviews' route.

e  The code uses Selenium with the Firefox driver to
automate browsing.

e  The provided Flipkart product URL is opened in the
browser.

e The code scrolls to the bottom of the page to load all
the reviews.

e  The reviews are extracted, and for each review:
The ‘calculate sentiment()' function is called to
calculate the sentiment score.

e  The sentiment score is classified as positive, negative,
or neutral.

e The reviews, sentiment scores, and sentiment
classifications are displayed on the
'reviews_flipkart.html' template.

5. Output and Display:

e After performing the sentiment analysis and
classification for the selected option, the results are
rendered using Flask templates.

e The templates ('blog.html', 'reviews amazon.html',
'reviews_flipkart.html') display the original text,
summary (in the case of a blog), reviews, sentiment
scores, and sentiment classifications.

The project uses Flask for the web application framework,
newspaper and Selenium for web scraping, and the TextRank
algorithm for text summarization. It combines these techniques
to analyze sentiment in different contexts (website blogs,
Amazon product reviews, Flipkart product reviews) based on

user input.

4. RESULTS & CONCLUSION

In this project, a web application is developed which would be
having the capability to summarize the news article, analyze the
product reviews and also understand the sentiment of the writer
or user. As per the plan, our project’s final interface will be
having the options asking whether to analyze the news article
or to analyze the product review from a particular website.
Upon selecting the desired option and entering the required
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URL, we would get the output showing the sentiment of writer
or the sentiment of the product review.

Hence by using this web app, we would be able to differentiate
reviews based on their polarity and can address the negative
reviews so that the business enterprise may understand the
overall perception about their product in the market.

The analysis of the output is being done so as to improve the
corpa, stop words and the negation words and hence improve
the overall accuracy of the sentiment score being obtained.

The final outputs from the project can be seen below.

Major Project

Fig 4: Final interface of the project

Sentiment;

Overall Sentiment:

—

Fig 5: Summary & Sentiment of the Blog

Sentiment Sentiment
Review Score Label
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battery is not impressive too Review
over all good 10 ;’;3"1‘:5
Value fo money. got hang sometimes 00 g:s‘l;l
Display is not as expected, performance is good. 0.0 Reui
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This price range he is best laptop Hamne ese 37900 me liya
hai Malti tasking bhi bahot teji se ho rha h System bhot smooth  0.04
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In this range probably the best price and features. | had been
using another acer swift 3 for 4 years. Had good experience 021
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segment.16 gb ram is more than enough for average 0.0
usage Slim, sleek and just perfect
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Review

Fig 6: Amazon Review page with sentiments
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The future scope of the project includes the following
advancements

e Improve the algorithm to perform sentiment analysis
to increase accuracy.

e  May use ML models to improve the overall project.
May use Deep learning models and transformer
based architecture to improve the project.

e Improve the quality of the web application.

Emotion & Sarcastic detection.
Can be deployed on cloud so that everybody can
access
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