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Abstract— In recent years, we have seen a tremendous 

growth in the users who choose to shop from e-commerce 

websites, survey says that a growth of 115% will be seen in 

online shopping by the end of this year. As good as it sounds, 

this has hugely deteriorated the market of local stores and lost 

the touch of traditional marketing. The owners of these 

traditional businesses are incurring huge losses and are losing 

customers as a result of poor decision making. This paper 

intends to help these businessmen re-establish their business 

by providing them with important data that will help them in 

making important business decisions and thereby boosting 

their sales. In our proposed system, we have extracted data 

from successful e-commerce websites and performed data 

analysis using data mining and data visualization techniques. 

We have 4 modules, (i)Individual Product Analytics (ii) Sales 

Analytics (iii) Market Performance Prediction and (iv) 

Product Trends. 
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I. INTRODUCTION 

According to The Economic Times[1], the number of people 

shopping online in India has surpassed 120 million in 2018. 

On one hand, Data Mining algorithms and a number of Data 

analysis tools have helped these e-commerce websites 

flourish by helping them understand the purchase behavior, 

the fast selling and slow selling products, the current trends 

in the market and on the other hand, the local sellers have 

continued their traditional practices and are losing business. 

The factors for their losing market could be poor decision 

making, ignorance of current market trends, unfair pricing 

strategies, victims of fraudulent producers who sell them the 

same old products and many more. The key factor here is, 

poor decision making. If these sellers are provided with the 

reliable data, it will help them in making important business 

decisions that will boost their sales. So, what kind of data are 

we talking about? In our proposed system, we intend to 

extract the data from successful e-commerce websites and 

perform data analysis and provide the users with important 

data such as: 

A. Individual Product Analytics:  

Generates a summary that briefly summarizes the key 

features of the product including its name, brand, its unique 

id and polarity of reviews of the customers. The polarity of 

the reviews of the customers is represented using a pie chart. 

B. Product Trends:  

Gives the list of the most trending products in any category 

in the decreasing order.  

C. Market Performance Prediction:  

The probability of sales of any product is determined in this 

module and is represented in terms of percentage. 

D. Sales Analytics:  

The proposed system will help the users in understanding the 

Product sales forecast, customer requirements, market trends, 

pricing range and the average opinion of the consumers of 

any product, which will help them build their marketing 

strategy. The visualization of the data makes it way easier for 

the layman to understand the figures and thereby plan 

accordingly. 

II. RELATED WORK 

The existing systems have used Data Mining algorithms in 

order to make the e-commerce websites more convenient and 

easy to use for the customers. The various approaches being 

used in the existing system are as follows 

Linear Regression: It defines a relationship between 

an independent variable and a dependent variable which is 

almost linear, the value of the dependent variable is 

determined using the independent variable. This has been 

used in financial forecasting, software cost prediction and 

software quality assurance[3]. 

Logistic Regression: It is same as Linear Regression 

but, here the independent variable takes up a binomial value. 

It has been used to predict the future sales based on the 

previous sales data[3]. 

Co-relation: It defines how closely two variables are 

related such that they influence the change/ fluctuation in 

each other’s value. Co-relation has been used in exploring 

pricing patterns and discovering the relationship between 

rating, price, productivity and other factors[4]. 

Data Visualization: It may be defined as the 

representation of any data or related statistics using graphical 

representation. The visualization of e-commerce sales data 

using scatter plot matrices, Grand Tour, and Data tube to 

explore patterns within the sales data has been 

implemented[6]. 

A. Sentimental Analysis: 

It is a type of data mining that calculates the inclination of 

people’s opinions through natural language processing 

(NLP), computational linguistics and text analysis, which are 

used to collect and analyze subjective information from the 

Web. Scraping of online reviews and feature-based analysis 

based on those reviews in terms of sentiments has been 

achieved[5]. 

There are also a number of data analysis tools being 

used that provides important sales statistics that helps in 

planning the important business decisions. The commonly 

used tools in industries currently are as follows 

1) Tableau:  

It is an amazing Data Visualization tool that helps in 

exploring the patterns in your data and visualizing it with 

interactive dashboards. The ease of handling the tool, the 
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versatility of handling data and the UI makes it a very 

trending tool in industries.  

2) Google Analytics:  

It helps the users in analyzing the user traffic in any 

application. It brilliantly provides the statistics of the user 

traffic, their activities and visualizes them considering 

various factors such as demography, gender, age group, 

bounce rate and many more. It has been used in advisory 

system that helps the e-commerce websites in taking 

important decisions [2]. 

3) Power BI:  

It is a business Analytics service offered by Microsoft. Power 

BI offers excellent visuals and helps the Data Analyst to 

explore, analyze and visualize his data with appreciable 

convenience. 

4) Qlikview: 

It is also a Business Intelligence tool with highly interactive 

dashboards and efficient visualization. 

5) Datawrapper:  

Is a convenient web tool used to generate charts and plots to 

explore patterns in your data. 

Some of these tools are licensed and are not 

affordable by the local businessmen. Moreover handling 

these tools requires a Data Analyst, who is well aware with 

the usage of the tools. So, these tools are not of any help to 

our target users as they either cannot afford it or are not 

enough technically trained to handle the analysis tools. 

III. PROPOSED SYSTEM 

Due to the cost involved and lack of technical knowledge the 

local sellers do not have access to the sales statistics which 

will guide them in their business decisions. Given the right 

statistics, the users can use them as guidelines and plan 

accordingly. We intend to propose a desktop application 

which provides the users with reliable data that can be easily 

accessed by them without much technical knowledge. So, 

what is the reliable data here? Our system has four major 

modules and the functionality of each of them is detailed 

below. 

1) Individual Product Analytics: Extracts the required data 

from any e-commerce website, calculates the polarity of 

the reviews of the customers over these websites and 

generates a report that summarizes the key features of the 

products like name, brand, unique key and represents the 

calculated polarity using a pie chart. This report can be 

downloaded as a pdf file for further reference of the user. 

2) Product Trends: Gives the list of most trending products 

in any category in the decreasing order. 

3) Market Performance Prediction: The sales forecast of 

any product is calculated based on the features of the 

products and the results for the same are displayed in 

terms of percentage. 

4) For example, say we have a Samsung x model in Mobile 

category, the sales forecast based on the features of this 

phone is calculated and the results maybe something like 

70%, which means there is a 70% probability that the 

product maybe sold in future. 

5) In our Analysis, we have not restricted our prediction 

merely to the existing products but also the products that 

may come in the near future as our prediction is based on 

the specifications of the product. 

6) Sales Analytics: The key feature here is, all the data that 

is being extracted in each module is real time data, i.e., 

each changing market trend is taken into account and is 

reflected in the results of our analysis which makes our 

system reliable. 

IV. DESIGN 

A. Data Flow Diagram:  

It may be defined as the graphical representation of flow of 

the data through any system. In the figure 1, as we can see the 

very first step of getting the input is through the user. The user 

will give the input through the User Interface by choosing the 

functionality that he wants to execute.  

 
Fig. 1: Data flow diagram of the system 

The same input is parsed to JSON format and forwarded 

through the client to the server. Once the server receives the 

request, it collects the required data from the web by using 

the method of web scraping. The web returns the data to the 

server and the server then executes the functionality and then 

parses the output in the JSON format. The client receives the 

output and coverts it into the required format and displays it 

on the User Interface.  

The figure 2 shows the system overview. It is a 

simple representation of the functionalities and the desired 

outcome of the system. 

V. IMPLEMENTATION 

A. Web Scraping:  

In our proposed system, the data required for the analysis by 

each module is extracted from the e-commerce websites 

using web scraping. 
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Fig. 2: System Overview 

Web scraping is the process of extracting data from 

the websites over internet. For scraping we’re using the 

simple method of identifying the xpath and using the same 

for extracting the each element of the webpage. We have used 

the following libraries to make our scraping more convenient 

B. Requests Library:  

It is python library for web scraping and simplifies the 

process of making http requests. 

C. lxml: 

It is an excellent library used for processing the xml and html 

in python. In our system, we have used it to parse the html 

content that we acquire from our xpath.   

The data that we extract is Real-time data i.e every 

update in the details of the product is considered for our 

analysis such that the results reflect the updated and reliable 

figures.    

D. Individual product Analytics:  

For the implementation of this module, we’ve first obtained 

the reviews of the products through web scraping, once we’ve 

extracted our reviews, these reviews undergo Sentimental 

Analysis. 

E. Sentimental Analysis:  

It is a type of data mining that calculates the inclination of 

people’s opinions through natural language processing 

(NLP), computational linguistics and text analysis, which are 

used to collect and analyze subjective information from the 

Web. To perform our sentimental analysis we have used 

NLTK. 

F. NLTK:  

Natural Language Toolkit is a toolkit which is one of the most 

powerful NLP libraries which has some very useful libraries 

that make the Natural Language Processing easier. In our 

project, we have used the sentiment Analyzer, which is a tool 

that implements and facilitates sentimental Analysis. Based 

on the results of our sentimental Analysis, we have calculated 

the sentiment score. 

G. Matplotlib:  

It is one of the most attractive and versatile plotting libraries 

of python which helps in plotting different types of graphs. 

Here, the results of our module i.e the polarity of reviews of 

the products is represented using a pie chart. 

H. Reportlab:  

It is a python toolkit that facilitates in the generation of pdf. 

We have enabled downloading the pdf of the results of this 

module using the same. 

I. Market Performance Prediction:  

For the implementation of this module, we have used 

“Multiple Linear Regression”. The required data for the 

processing is scraped in real time. 

J. Multiple Linear Regression:  

It defines the relationship between a single dependent 

variable and multiple independent variables where, the value 

of the dependent variable is determined by the values of the 

known independent variables. In our system, the independent 

variables are the average review ratings, sentiment scores, 

total reviews, prices and other product specific dynamic 

features. These independent variables are used to determine 

our dependent variable i.e “human factor”. Human factor is 

the variable which gives us the probability of the future 

market of the product. To calculate our human factor, we first 

train our system using the best selling products’ datasets. The 

trained system is then tested for various inputs, and the output 

for the same is given in the form of percentage.  

We have used two important libraries for our implementation 

which are listed below 

1) Pandas: It is a very powerful python library used for Data 

Analysis. We have used pandas to    transform our 

datasets in the csv format into a data frame in order to 

train our  

2) Model.Sklearn: It is the machine learning library in 

python which is used for modeling the data, here we have 

used it to build our regression model. 

K. Market Trends:  

The list of most trending products exhibited by successful e-

commerce websites (here amazon) based on the criteria’s 

such as number of reviews, sales rate, user’s cart data etc is 

scraped whenever the user requests for the same. 

L. Sales Analytics:  

The best seller’s dataset is extracted and the count of 

occurrence of each feature of the product is taken into 

consideration, the percentage of the distribution of user-

specific features is then calculated and represented in the 

form of a pie chart using Matplotlib. 

M. UI:  

For the development of our user interface, we have used 

HTML, CSS and Java Script. The UI is simple yet elegant 

and interactive. 

VI. RESULTS AND DISCUSSION 

The results of the system for various inputs are executed and 

the results for the same are included.  
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This is the first page that appears when the user 

opens the application. The user may choose the desired 

functionality from the displayed options. 

 
Fig. 3: Snapshot of the home page 

This page shows the individual Product Analytics. 

The user selects a particular product from the list shown and 

the product analytics for the same is generated here. 

 
Fig. 4: Snapshot of the individual product analytics module 

This is the page for the Trending Product. The user 

chooses the desired category from the list shown and the most 

trending products in that category is displayed as output. 

 
Fig. 5: Snapshot of the trending products module 

This is the output page of the Trending Products, as 

we see in the figure a list of trending products of the desired 

category is displayed here. 

 
Fig. 6: Snapshot of the output of trending products. 

This is the page of the Market Performance 

Prediction. The user is asked to give the specifications of the 

product as input and the prediction for the sameis displayed 

as we can see in the given figure. 

 
Fig. 7: Snapshot of the output of the market Performance 

prediction module 

A. Future Enhancement 

1) The system can be developed as an android app for 

improved convenience. 

2) The user interface can be enhanced in future and some 

additional features such as query handling maybe done. 

3) We’ve used the method of extracting the xpath in web 

scraping which is by far very reliable and relatively less 

time consuming yet induces some latency, future work 

may be done to reduce the same. 

VII. CONCLUSION 

As we see the tremendous growth on online shopping in 

India, we are also witnessing a large amount of failing 

traditional and local businesses losing their customers to 

these e-commerce websites. There are various factors 

determining their loss but the key is, they lack having a 

reliable source that will provide them with dependable 

statistics based on which they can lay their business plans due 

to which they are forced to trust their manufacturers. In this 

paper, we propose a system that will provide these 

businessmen with the dependable statistics based on which 

they can plan their business and therefore turn around their 

business. Since our target users may possess little or no 

technical knowledge care is taken to see that the application 

is simple yet elegant. The visualization of the results makes 
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the entire process of understanding a lot more easier that mere 

representation of textual data or figures. 
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