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Abstract— Everyone's day to day lives have been affected 

by COVID-19. People around the world have been asked to 

stay at home to slow down the pandemic, which they had 

never anticipated or practised before. Consumers have 

started realising that this is the 'New Normal' and have 

begun changing their lifestyles accordingly but are still 

afraid of stepping outside their houses even to buy the 

essential products. Therefore, in many families, online 

grocery, apparel, and entertainment shopping are being done 

using various e-commerce websites.  The fundamental 

purpose of our research is to provide consumers with the 

optimal product by comparing them on various retail sites 

using a product ranking algorithm. This system analyses and 

provides the cheapest yet best quality products to the 

consumer. It not only ranks products but also considers 

reviews of customers on each product and present a 

sentiment analysis approach on these reviews, which 

involves quantification of the sentiments of thousands of 

reviews. And finally, providing the end-user summarised 

data about the expressed emotions in the way of intuitive 

and easy to understand visualisation technique. And with 

increasing expenditure amidst the lockdown when people 

are looking for cheaper yet quality products, this system 

tracks the fluctuating price of various products and notifies 

the user that when the price of a particular product has been 

dropped. Due to this user need not to check and compare 

multiple products on various sites, saving their time and 

effort. 
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I. INTRODUCTION 

The COVID-19 pandemic has shaken the world. The 

pandemic, the social dimension and staying at home, have 

pushed consumers to head to online shopping. Consumers, 

who might have preferred to shop in physical stores not only 

due to the desire for immediate possessions but also because 

they have been against investing time into learning how to 

buy online are choosing online shopping because it does not 

require someone to physically visit the store which is much 

more convenient in the current situation as leaving their 

houses increases the risk of getting the virus. Consumer's 

adaptations to online shopping have accelerated by the 

pandemic. There are various customers, who never used 

online shopping before, but are prompted to shop online as 

there is no alternative. 

Companies like Amazon, Flipkart, Myntra and 

Snapdeal are offering customers with online grocery, 

apparel and entertainment shopping and makes trillions of 

profits every year. Most of them are during festive seasons. 

At each website, there are millions of products are available, 

and customers are not able to find products which are 

offered at low prices, with more discount and best quality. 

Even filters fail to sort the products from low-high rate due 

to large and dynamic set of database. Therefore, it is 

necessary to filter out unnecessary and overpriced products 

and provide customers, especially the late adopters with few 

quality products available on websites. Not only millions of 

products but also a lot of reviews are there for each product. 

Today, the average consumer relies heavily on user reviews 

and opinions expressed on the product before deciding to 

buy. It may be either positive or negative towards the 

product. So reading all those reviews and then deciding to 

buy a product is very tedious and time-consuming. 

This time can be saved by developing a system 

which automatically gives the best product of choice and 

saves a lot of time. It's time to make a machine to do what 

humans are doing now. In this age of increasing machine 

learning-based algorithms reading thousands of reviews to 

understand a product is rather time-consuming where we 

can polarise a discussion on a particular category to 

understand its popularity among the buyers all over the 

world. As the growing expenditure, people are also 

concerned about the prices due to the current situations as 

there is no-one from whom they can negotiate for the costs. 

Due to this, people keep on adding products in their wish list 

and waiting until the price is dropped only the option. 

The proposed system merges all the products available at 

different websites and filters out the best product for the 

customer. Using web scrappers, only those products are 

available to a customer who comes under predefined 

parameters like price, brand, product discount and 

popularity of the product. The system is also developed to 

keep a real-time check on the costs of the products.  This 

system will help the user to buy products when the prices 

are dropped. It will save a lot of time as the user doesn't 

need to continuously check the website as this system will 

keep a real-time track of the price, and it will provide 

notification's to the user when the price of a product is 

changed. 

II. LITERATURE REVIEW 

Customers prefer online shopping rather than offline 

shopping because of a better price and product availability. 

Due to an increase in healthy competition in the e-commerce 

market, it is also essential to know which e-commerce 

website is most ideal, in terms of quality and price, amongst 

all. [1] 

Products on E-commerce websites are increasing 

day by day. Many comparison websites are available on the 

internet, which compares the price of a product with 

different sites. Most of them are operated manually. Thus it 

becomes very tedious to update each product manually. 

Therefore it is very much essential to have a robust 
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automated search engine available in which products can be 

compared with an automated engine with minimal human 

intervention. [2] 

Up to the present time price comparisons of the 

same product on different websites are available but now, 

moving a step ahead. To develop a system tends to serve as 

a smart web spider for all e-commerce websites, which 

crawls the whole site and find out the cheapest yet best 

quality products in real-time.[3] 

The research aims to automate the process of 

gathering online, end-user reviews for any given product or 

service and analysing those reviews in terms of the 

sentiments expressed about specific features.[4] 

This research analyses the reviews of customers 

about a restaurant and will analyse based on these reviews 

that the customer has liked the product of the restaurant or 

not. it means the classification of a positive and negative 

review, based on the available reviews. [5] 

Work concentrates on mining reviews from 

websites like Amazon, which allows user to write the view 

freely. It automatically extracts the reviews from the 

website. It also uses algorithm such as Naïve Bayes 

classifier, Logistic Regression and SentiWordNet algorithm 

to classify the review as a positive and negative review.[6] 

In this, focuses on tools and techniques used in 

opinion mining. The process of opinion summarization has 

three main steps, such as "Opinion Retrieval, Opinion 

Classification and Opinion Summarization." User comments 

are retrieved from review websites. These comments contain 

personal information, and they are classified as a positive or 

negative review. Depending upon the frequency of 

occurrences of features, opinion summary is created.[9] 

III. METHODOLOGY AND IMPLEMENTATION 

The proposed system is a Real-Time Search Engine, where 

users will find the best products among multiple e-

commerce websites. It will reduce time and money wasted 

in manual filtering and will provide customers with a better 

shopping experience. Moreover, it will also help the user by 

giving a direct analysis of reviews and facility of the 

tracking product price. 

To get maximum efficiency, it is necessary to trim 

millions of products on websites carefully. To achieve this, 

our system needs to train web-scrappers continuously and 

make them highly efficient. The parameters chosen for our 

web scrappers will decide the overall performance of the 

System. Few critical parameters on which a product will 

depend are the price of the product, brand and popularity of 

the product. This will make our web-scrappers more focused 

and highly efficient.  

A. Product Ranking: 

The proposed system is a Real-Time Search Engine, where 

users will find the best products among multiple e-

commerce websites. Highly trained focused web scrappers 

will scrape out products from all the listed sites. The 

minimum priced merchandise will be selected as a threshold 

value, and ranking will be given in descending order. Higher 

the ranking, lower the price, better the deal and will be 

available first to the user. The system filters each product 

every time at multiple levels to get the best amongst 

millions of products. 

To achieve maximum efficiency system uses 

highly efficient and focused dynamic web scrappers which 

will filter out products at the first level based on the 

predefined set of parameters integrated into the system. The 

scraped products will pass through Product Rank Algorithm 

where each product will be ranked accordingly. Filtration 

process during these stages will be highly rigorous, and this 

will result in availability of best products to the customers. 

 
Fig. 1.1: Product based ranking system 

 Fig 1.1 shows a basic overview of the system. 

Users will search for products. The products will be scraped 

and processed in the system every hour to get updated 

results. When users decide to purchase the product, control 

will be redirected to the respective website for buying the 

product. Scraping out millions of products from different 

websites will occur only once every hour for an individual 

search entry. The following cases system will encounter: 

1) Case 1: 

Product is searched for the first time. Suppose n users are 

trying to search n different products at the same time then 

lots of computational power is needed for a practically 

impossible operation so before user searching for any 

product system will go under maintenance every day and 

store the entries of each product in the database as shown in 

Fig 1.2. 

2) Case 2: 

If the product is already available in the database, web 

scrappers will only update the price of the product after 

every hour, which takes no time and will display it to the 

user. Since the scraped products are in a few thousand, the 

amount of work done by web scrappers is comparatively 

less and achievable. After scraping out the necessary 

products is to be filtered using Product Rank Algorithm. 

Product Rank Algorithm starts ranking products according 

to the popularity of the product and the lowest price of the 

product. It works in the same way as the Page Rank 

Algorithm works in Google search engine to rank pages [4]. 

Here the only difference, this system ranks each product 

based on how accessible the product is on that day and what 

is the price of that product instead of web pages. This is the 

second stage filtration processes in which products having 

higher ranking displayed first. As shown in Fig. 1.2 once the 

user has given the desired input for search, web scrappers 

start crawling websites to collect details of the product. 

After that, the search results are stored into the database to 

process it into product rank algorithm. Finally, after 

computation, filtered products will be displayed to the user 
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Fig. 1.2: Input processing Inside the system 

B. Product-Ranking-Algorithm: 

This algorithm will create a value for each product which 

shows buying probability of product. 

For example: 

Let's assume that customer will make their 

purchase decision by considering price only and see if our 

machine learning model can learn such function.  

For this dataset, the products price will range 

between 0 and 10, so define the buying probability as 

follows artificially: 

data[‘buy_probability’] = 1 - data[‘price’] * 0.1 

In this system, this algorithm is ranking product by 

considering all the parameters such as price, popularity, 

ratings and review count. 

Product rank algorithm will rank product with less 

price and best quality product on top. 

 
Fig. 1.3 working flow of the system 

 Step 1: See Fig 1.3, where the user enters input into the 

system that needs to be searched. 

 Step 2: Multithreaded web crawler activated and in 

parallel product searched on e-commerce websites 

taking user's input as a key parameter. This is a Level-1 

filtration process where the entirely unnecessary and 

irrelevant product won't be considered. 

 Step 3: Web Scrappers stores all the details of the 

selected products into the CSV file and database shown 

in Table 1.1. 

 
Table 1.1: Scrapped data (before ranking) 

 Step 4: All the scraped products passed through Product 

Rank algorithm (Level-2) where ranking to the product 

starts. 

 Step 5: If the product comes under parameters pre-

defined as then the rank of the product increases else 

decreases. 

 Step 6: According to the product rank items listed in 

decreasing order shown in Table 1.2. 
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Table 1.2: Data after ranking product 

 Step 7: After collecting all the products with its ranking 

displayed to the user. 

C. Sentiment analysis of reviews: 

This paper concentrates on mining reviews from E-

commerce websites like amazon.com, which allows user to  

write the view freely. It automatically extracts the reviews 

from the website. It also uses WordCloud for performing 

sentiment analysis and for displaying the results. Following 

are the steps proposed for the data flow of the proposed 

system. The different processing components of the system 

are as follows: 

 User Input and Availability-  

The user enters the name of a product that he desires. 

The product name entered by the user has to be checked 

whether it is available in the E-Commerce site before 

proceeding with extraction.  

 Feature and Review Extraction-  

We take the e-commerce site URL (e.g. amazon.com) 

as the input and extracts all the text from the provide 

webpage using various tools like Scrapy and Beautiful 

Soup.  

 List of Product  

This will display a list of products from which we have 

to select a product of our choice to extract review.  

 Display Review List  

This generates a dynamic link and displays all the 

reviews of the selected product.  

 Analysing Reviews  

Here we perform analysis on the reviews that are being 

extracted using tools like Wordcloud and are then 

results are displayed on the screen.  

D. WordCloud:  

A word cloud is a kind of weighted list to visualise language 

or text data, which gains increasing attention and more 

application opportunities. Word clouds have emerged as a 

straightforward and visually appealing visualisation method 

for text. They are used in various contexts as a means to 

provide an overview by reducing text down to those words 

that appear with the highest frequency.  

Word clouds have been compared to unweighted 

lists and other user interfaces in several studies. The results 

indicate that users are on average more effective in spotting 

a specific term in an alphabetically ordered unweighted list 

than in an alphabetically ordered word cloud. However, 

frequently used terms are found more quickly in word 

clouds due to their  

larger font sizes.  

There are three major word cloud maps applied in 

social networks distinguished by their algorithm instead of 

appearance:  

 Frequency- In the frequency type, the size of the font 

represents the frequency of keywords that appears in the 

text. The frequency type is the most fundamental type 

used in mining text data.  

 Mixed - In the mixed type, the data contains both 

frequency and categorisation, which requires logically 

analysing the complex data before arranging the word 

cloud maps.  

E. WordCloud on Reviews:  

The most frequently occurring words are found out in this 

analysis which can give both the consumer and the designer 

an idea of what the users are feeling about the product or 

what are the key aspects of the product. The words 

represented in the word cloud with a set frequency can aid in 

highlighting the most commonly cited words in the reviews. 

The height of the word represents its frequency. 

Fig 2.1 shows the word cloud, the word cloud of 

words having maximum count is created by using' 

WordCloud' packages for most common words used in 

reviews of high ratings and low ratings, as shown below.  

WordCloud for high rating reviews: In the figure, 

highlighted words like' love',' glad',' fit',' wanted', 'perfectly' 

paint a picture before the consumer about the product.  
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Fig. 2.1: WordCloud for the most frequent words used in review texts with high ratings 

F.  Sentiment Analysis of Reviews Using Naive Bayes: 

This method concentrates on mining reviews from websites 

like amazon.com, which allows user to write the view 

freely. It automatically extracts the reviews from the 

website. It also uses algorithm such as Naïve Bayes 

classifier, Logistic Regression and SentiWordNet algorithm 

to classify the review as a positive and negative review. The 

Fig.2.2 shows the data flow of the proposed system. The 

different processing components of the system are as 

follows:  

1) Text Extraction  

After the Login credentials, this module takes the 

amazon.com URL as the input and extracts all the text from 

the provided webpage. 

2) Source Code Extractor 

HTML source code of the webpage is extracted in this 

module.  

3) List of Product 

This module will display a list of products from which we 

have to select a product of our choice to extract review. 

4) Display Review List 

This module generates a dynamic link and displays all the 

reviews of the selected product. 

5) Stop Word Dictionary 

This function contains the stop word list, which will be used 

to eliminate the stop words in the reviews. 

6) Algorithm selection 

This module allows the user to select any one algorithm 

among Naïve Bayes. 

7) Calculate Performance 

Once the algorithm is chosen, the training data is loaded, 

and the performance of the algorithm is measured in terms 

of Recall, Precision and F-measure. 

8) Display the Classification Result 

This module displays two lists containing positive and 

negative review separately. 

a) Positive and Negative Opinion Dictionary 

This function contains the positive and negative word list, 

which will be saved in the two separate text file and later it 

will be used for sentiment analysis. 

 

 
Fig. 2.2: Data flow of the system 

G.  Naïve Bayes Text Classification  

The Bayesian arrangement is utilised similarly as a 

probabilistic strategy (Naive Bayes content classification). 

Using suitable samples which reflect charming, terrible or 

impartial sentiments, same should recognise the middle of 

them. Underlying feeling demonstrating combines a 

statistically 

based classifier with a dynamical model. That naive bayes 

classifier utilises single expressions, also saying pairs 

concerning illustration Characteristics. It allocates the input 

under excellent or terrible. The unbiased classes mark +1, -1 

what's more 0 individually. This numerical yield drives a 

basic first-order dynamical system, whose state speaks to the 

mimicked enthusiastic state of the experiment's 

representation. 

H. Product Tracking: 

The proposed system is a Real-Time Price Tracking Engine 

where the user will be able to keep a track on the price of 

the products that he/she wants to buy, as shown in Fig 3.1. It 

will save a lot of time of the user and will provide the user 
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to purchase the products when the price of a particular 

product is dropped.  

This system will be user-friendly and will be easy 

to use. This system uses BeautifulSoup, Request, Time, 

Webbrowser libraries of python to maintain a real-time track 

and to gain the request from the user. The proposed method 

is as shown below: 

 
Fig. 3.1: Product tracking system 

 User:  

 The user will select the product that he/she wants to 

keep track of.  

 Product Price Tracking Algorithm:  

The product price-tracking algorithm will provide the 

user with real-time prices of the product after every 10 

seconds.  

 Notify:  

The notification of the price dropped in the product is 

given to the user.  

As given in these three simple steps, the user will get 

the price for the product he/she wants to buy at the 

lowest price that is available after keeping track on 

products price.  

I. Product-Price-Tracking-Algorithm: 

This System uses four libraries from python that are,  

 Request:  

Request library is used to send a request to the URL of 

the particular product to open the webpage and to 

respond as the content of the webpage.  

r.get(URL) is used to get the request to get the response 

from the URL.  

 BeautifulSoup:  

BeautifulSoup library is used to pull the data from the 

HTML and XML class of the price present in the 

webpage of the particular e-commerce websites, i.e. it is 

used to search specific product price from the HTML 

code of the webpage. 

 Time:  

Time library is used to keep the real-time track as the 

system is the real-time tracking system, and this library 

is used to maintain a real-time record of the product, 

and this library is used to show the price after every 10 

seconds.  

 Web browser:  

Web browser library is used to open the webpage if the 

price of a particular product is changed.  

Using these four libraries, the user can keep track of the 

products price and provide the notification to the user 

after the price is dropped. 

IV. CONCLUSION 

This paper aims to help the customer of various e-commerce 

companies amidst the spread of the Coronavirus. Customers 

are switching to online shopping in bulk, and due to the 

increase of numerous products in e-commerce, they are 

unable to find proper product, or in many of the cases, 

customers buy an overpriced product which is non-

beneficial. To increase customers experience at e-

commerce, filtration of unnecessary products is needed, and 

listings of quality products are required and analysing 

review to give one shot result is also required. This system 

will provide customers with the crystal clear view of the 

searched product and give the cheapest product yet best 

quality product in one click. The system also provides a 

facility to track product price. This system will save the 

human's time and money. 

V. FUTURE WORK 

With the inrush of the big data era, the facts on the web have 

become way more dynamic, leading to better quality in 

Ranking and Sentiment Analysis. Therefore, as future work, 

we need to either design or use new product ranking 

algorithms that meet global standards of ranking challenges 

with efficiency and will provide users with both user-

specific as well as relevant information quickly and swiftly. 

Also, we can include local market sites along with retail 

sites like Flipkart, Amazon, Myntra etc. to get better 

accuracy and usability. In this study, we used Word Cloud 

and Naïve Bayes for sentiment analysis without further 

modification. Still, in future work, it will be necessary to 

adjust tools and approaches to the sentiment analysis, 

particularly for mixed emotions, since our manual 

observations indicate that users actively discuss the pros and 

cons of a product. So adding additional features, we can get 

the exact perception of the product by the user. And lastly, 

we will try to continue this research until we generalize it to 

all kinds of text-based reviews and comments. 
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