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ABSTRACT

Today e-commerce is the latest worldwide way of doing business trading. Growing
innovations like the internet, network and satellite technology allow companies to move to
online businesses. Today e-commerce has an infinite influence on the culture that changes the
way people around the world do their lives. This has huge consequences for manufacturers,
distributors, dealers, wholesalers, and customers. There are plenty of businesses coming
forward and beginning e-commerce business from the last 6 decades so that eighty percent of
companies have achieved enormous market success. Nowadays, the progress of e-commerce
is largely continuing, as it is now compulsory for the company to carry out data analytics to
withstand the market. A lot of data will be generated in various aspects such as advertisement,
information exchange, order and payment, delivery, customer support, and customer reviews
when trading through the internet. The company's main challenge is how to use the data to
further improve the product. These companies are now creating a research department that
performs data analysis using different technologies and makes a good contribution to the profit
of companies and helps the company to make good decisions. Wal-Mart is the largest vendor
in the United States and has also expanded its market in twenty-eight countries around the
world. Now it was struggling to keep in top position because of the enormous competition
from other firms. It was, therefore, premeditated to use excessive amounts of the present
dataset from the past several years to analyze it using special research teams. This paper
examined the various elements of the e-commerce industry, the list of possible data produced
in e-commerce, the need for data analysis in e-commerce, the challenges of performing data
analysis in e-commerce, the technologies needed to achieve data analysis in e-commerce, how
companies use the dataset to survive on the market and how Wal-Mart company performs data
analytics to understand business scenario.

Keywords: E-Commerce, Wall-Mart, Data, Analytics, Online Transaction, Big Data, Dataset,
Hadoop.

1. INTRODUCTION :

E-commerce has a major effect on business, retailers, customers, and intermediaries over the last seven
years. India represents one of the world's fastest-growing e-commerce markets. The number of online
users is about 100 million in 2016 and this is projected to rise to 200 billion by 2020 [1]. The huge
amount of data will generate in every moment in the e-commerce business and the enormous amount
of past data already stored in data centers in the form of a dataset. The data is collected by the customer
in every single click, when the customer reads the article; the customer makes comments on social
media, how much time the customer has spent, how many items he has already ordered, etc. And after
getting all these data inside, the challenge for the company is how to use these data effectively to learn
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the customer's behavior, improve business, improve customer service, offer recommendations, etc.
Now the data science techniques and machine-learning techniques of a day are used extraneously in e-
commerce, those who are intentionally used will certainly reach the edge of the business of failure.
Now the 21st century is the age of big data that every business company needs to process and research
to make sense of the data to concentrate on consumers, otherwise, they may lose the competitive
advantage of the current scenario [2]. Such big data and data mainly impact managers to understand
detailed business entities including product, customer, process, service quality, employee, competitor,
and other external factors [3]. In some circumstances, the big data is still missing to provide
organizational necessity. Big data and analytics can only be useful for an enterprise if it applies those
quality principles [1]. Wal-Mart is the largest retailer firm in the US [4]. The enterprise was founded
by Sam Walton in 1962. So far, by the end of April 2016, Wal-Mart's number of stores has reached
11,527, down from 63 banners across 28 countries. The business has income of over US$ 482 billion
with a going income of US$ 24 billion and net revenue of US$ 14 trillion [5]. With approximately 2.5
Petabytes of data in every hour, Wal-Mart has its own largest private cloud to run. To experience all
this, it establishes a Data Café and a center of state-of-the-art analytics in its headquarters in
Bentonville, Arkansas. Based on the available data, the organization can take decisions very quickly
and make improvements in its activities more quickly [6]. The Café¢ in Wall-Mart retrieves the various
types of data from 200 different sources such as atmospheric data, financial data, telecom data, social
media data, gas price, and local events. The built algorithm will go through this vast dataset in
microseconds to provide an adequate solution for real-time problems [7]. For this cause, Wall-Mart is
by fortune 500 indexes by fortune magazine the number one retailer. So, a year goes even the e-
commerce sector is expanded with light speed along with the enhanced web, network, internet, etc.
technology. Data is generated and stored in every single click, and it is up to the company to use these
data to satisfy customers and improve goods and services [8].

2. OBJECTIVES:

Company analysis is to find out various strategies of the company with preference to management,
product, marketing, customer relationship, human resource and technology. The objective of the paper
is set out below.
e To analyze the different elements of e-commerce.
To list the set of possible data generated during e-commerce business.
To recognize the need of data and data analytics in e-commerce.
To analyze the evolution in last 10 years of both e-commerce and data analytics.
To identify the utilization of available datasets towards business improvises.

3. METHODOLOGY :

The proposed article uses the data review approach to collect the data and information. All the data and
information retrieved here are secondary data available in website, research papers, books, journal and
magazines. The data collected at the beginning from research materials, then carried out the review
process and obtained the common issues in all the paper, then develops our own hypothesis. The
method here used is the qualitative approach where research is concerned with attitude, opinion and
behavior. The result generated is also in the form of a non-quantitative form. So, the research is based
on our insight into the subject and depth knowledge.

4. E- COMMERCE ELEMENTS :

E-Commerce has several kinds of activities during the business transaction is viewed in terms of
elements. The five E-trade elements as shown in Figure 1 are the basic process that occurs during the
business of e-commerce. In a conventional way of doing business contains only limited business
elements and some elements could not happen. During the business operation, the information will be
generated and transformed electronically for each item. Items must be sold by the seller in various ways
either online in the form of a catalog or network through a web portal during the initial selling process
[8]. Here the information relating to the commodity is shared in the form of an advertisement between
seller and buyer. Then after the product buyer has obtained details, he will agree to purchase the
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product by contracting with the seller to trade. If the contract has been negotiated by both parties, the
buyer chooses to establish a purchase order through a single click on the buy button.

Fig 1: Different E-commerce elements.

If the purchaser places the order, the different payment options will be given to the purchaser for the
settlement of the bill. Payment on the delivery basis can also be made online or in cash on delivery.
Upon successful completion of the payment options, the seller activates the shipping agency to deliver
the products to the doorstep of the buyer [9]. Here the seller has 24 into 7 contacts with the buyer to
provide the customer service. Customers with good or poor product experience may be shared with
sellers by sending feedback or having a degree of satisfaction or by email. Using this information buyer
will then determine whether or not the customer has been happy with the product. If the customer is
satisfied with the product then selling will continue marketing the product, otherwise, the seller will
try to get the customer's requirement through feedback and try to come up with a new product based
on the customer's requirement. In all these elements the data was created and exchanged online between
the seller and buyer [10]. It thus helps both seller and buyer to boost trading activities and enhances
understanding among them. Thus, through these five components, the entire E-commerce business
occurs, data generation, data exchange, and all business transactions are conducted only through online
distribution except tangible goods. Digital products such as music, images, digital books, movies, and
apps can be instantly delivered to the customer by downloading it to the machine of the buyer. But
other tangible items such as computers, printers, foodstuffs, and clothing materials are shipped
manually to the customer by courier or fax or post. [11].

5. POSSIBLE DATA GENERATION IN E-COMMERCE :

In E-trade the variety of data generated from different sources can be categorized as structured data,
semi-structured data, and unstructured data. The structured data is compiled data from a specific
database and spreadsheet document which is divided with column heading and column heading. All
product details, customer profile details, purchase histories, national and seasonal buying trends, supply
chain operations are all considered organized data [12]. Semi-organized data isn't entirely organized,
it's all for ads and promotional activity. It contains all kinds of material in this data, such as text,
pictures, animations, so we need to group the information to analyze it. A support banner is generally
known as semi-structured data on the website. Unstructured data has no format and without proper
design, it is very difficult to analyze such data. Typically, unstructured data is obtained from social
media, such as user comments or user feedback about the text, image, audio, and video format [12].
The different possible data by e-commerce business are represented diagrammatically in figure?2.
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Fig. 2: Possible data generation in E Commerce.
6. DATA ANALYSIS IN E-COMMERCE :

Big Data Analytics (BDA's) biggest challenge is extracting market value from this Big Data explosion.
In the sense of big data, the word 'value' involves the production of economically useful visions and
profits from the study of big data from extraction and transformation. We describe BDA's market worth
as the e-commerce companies' transactional, analytical, and tactical benefits. Although transactional
value focuses on increasing productivity and cost-cutting, knowledge value sheds light on real-time
conclusion-making and strategic value addresses reasonable advantage benefit. Managers may extract
overall business values by integrating data analytics into e-commerce by meeting consumer needs,
developing new goods and services, growing into new markets, and aggregate sales and revenue. By
using big data analytics, many e-commerce companies around the world can enhance corporate value
in the form of transactional, informational, and tactical advantages. Amazon, the connected seller giant,
is a prime example of the use of big data to improve market efficiency and firm results. Indeed, the
company generated approximately 30 percent of its sales through analytics [13]. Big data usage can
bring value in non-fiscal metrics such as consumer loyalty, customer retention, or business process
improvement. An online car company has been reported to be able to establish reliable consumer
preservation strategies by generating a consumer trial from big data, followed by 26 applying analytical
processes to predict probabilities of abrasion, joined with defining hazard for consumers.
Bikeberry.com is an example of an e-commerce business that now leverages BDA to deliver a tailor-
made deal to each customer. This has led to a 133 percent increase in sales and an increase in on-site
user engagement of around 200 percent. The competitive pricing program from Amazon tracks rival
rates and warns Amazon every 15 seconds, resulting in a 35 percent rise in all revenue. Amazon
practices big data by taking into interpretation the rating of the competitors, manufactured goods
auctions, customer actions, and any local or terrestrial preferences. Access to this statistic would likely
allow e-commerce firms to develop dynamic pricing through the use of big data. Customer service
another key field where big data can be used by e-commerce companies is customer support. Together
with tweeting, customer grievances communicated through contact practices in online stocks allow e-
commerce firms to brand customers texture valued when they call the service center, resulting in
prompt service delivery. Big Data Analytics (BDA) plays a key role in this situation by gathering
statistics on different items from various parties and then providing consumers with reliable guidance
on the planned delivery date. This large amount of failure can be avoided by the use of big data to
recognize important insights. Ecommerce firms may analyze data at an aggregated level with the
service of the right technology, such as Hadoop, to detect credit card fraud, merchandise returns, and
identity theft. Predictive analytics refers to the identification of events through the use of big data before
they happen. Predictive analytics lets businesses plan their budgets on sales. Preparing these budgets
lets e-commerce companies understand potential market trends from previous revenue data (e.g.,
annually or quarterly). It, in effect, allows businesses to properly predict and assess inventory needs,
thus reducing commodity stock-outs and losing customers [14].

7. GROWTH OF E COMMERCE AND BIG DATA ANALYSIS :
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As shown in table 1 and Figure 3 above, the number of e-commerce customers is 792.6 million to
1688.8 million and the BDA (Big Data Analytics) market value is 7.3 billion dollars to 70.7 billion
dollars in just seven-year gap. [15]. It therefore clearly shows that e-commerce businesses are
increasing each year, while the money invested by companies to implement BDA is also going in the
direction of survival in the market and development of revenue [16].

Table 1: The year wise growth in number of customers and value of BDA market

Year Customers Year BDA Market
(In millions) (In billions)
2011 791.6 2011 7.4
2012 904.6 2012 11.9
2013 1013.8 2013 18.3
2014 1123.3 2014 28.6
2015 1227.5 2015 38.3
2016 1322.4 2016 454
2017 1423.3 2017 56.4
2018 1688.8 2018 70.7
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Fig. 3: Growth of e commerce in terms of customers and BDA market.
8. UTILIZATION OF DATASET IN E-COMMERCE :

E-commerce firms should make more effective use of the available dataset for data science and
machine learning techniques. That company that does not properly use the dataset will be falling on
profit. Many organizations use dataset mainly in five different scenarios.

e Recommendation system: This method is used mainly to add values to the program. It is used
primarily to filter individual user's choices based on his past quest or purchase. It allows clients
to pick the product they're most interested in. The program will classify users of similar interest
based on product data searched for or purchased by them, and will provide suggestions for
potential purchases of similar goods. Concerted filtering, content-based filtering, and fusion
recommendation filtering are common recommendation systems. Collaborative methodology
is very common where it collects numbers of user data that are of similar interest based on site
user behavior. The filtering based on content focuses mainly on user profile and product
definition. This recommends user-based product based on what they bought in the past. Hybrid
technique adopts technique based on both collaboration and content. The findings obtained by
both techniques are re-examined with a different approach and recommendations are given
based on the final result [14].

e Customer retention or Churn model: For any e-commerce company, customer retention is very
critical as consumers have plenty of choice to turn over the business but having them remain in
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the same business is a major challenge. Existing customers should offer greater value here than
new customers. This model determines the rate of Churn based on the nature of the market.
Some specific metrics followed in this model are quantity of customers lost, percentage of
customers lost, in particular time interval, value of corporate lost and proportion of business
lost in time interval [15].

e Fraud detection: If the organization fails to have protection for the business, then the
productivity of their business will not be achieved. Many of the companies face economic
crimes. One can detect fraud with the help of data science and machine-learning. Some way to
detect suspicious customers are their shipping address being different from the billing address,
the same item being ordered several times, the same item being ordered several times using
different cards, unexpected international orders etc. Data mining, study of the time series,
clustering and classification, computer algorithms is various strategies for the identification of
suspicious clients.

e Important reviews: In order to preserve royal customers, it is necessary to offer customers with
the best services using available dataset. Organizations adopt various evaluation strategies such
as conversation by telephone, conversation by email, ranking etc. Yet here at one row, it's very
difficult for company to go through all the feedback. This then uses some data science technique
such as NLP (Natural Language Processing), extracts all feedback from the data set and
demonstrates why bad reviews are given [17].

9. IMPLEMENTATION OF DATA ANALYTICS BY WAL-MART :

Wal-Mart Stores Inc. is one of America's largest discount stores and has been listed by Fortune
magazine as the number one business in the fortune index [18]. Wal-Mart's Big Data strategic
philosophy leverages customer experience development and employee intelligence. The organization
has its own Big Data Analytics team, reporting that they have 2.5 PB of data per hour in the world's
largest data cloud processes [19]. This raises Hadoop clusters from 10 nodes to 250 nodes,
exponentially. The main goal of growing the Hadoop cluster is to merge many web portals into a single
web portal in order to gather all unstructured data into a new Hadoop cluster. So that it can have the
best motivation for providing outstanding customer service in e-commerce technology [20]. Wal-
Mart's key objective in data collection is to improve the customer's consumer experience while they
are in-store, or visiting the internet or using a mobile web portal. Hadoop and NoSQL are the two key
tools Wal-Mart uses for data analytics. These two technologies provide real-time data of internal
customers from different sources [21].

A technology company based in Inkiru, Palo Alto, California, is acquired to develop its research in big
data. This assists in the prevention of direct promotion, retailing and scam. Inkiru 's prognostic
technology platform uses a machine-learning algorithm that combines external and internal data
sources that collect data from a wide variety of data sources to help businesses develop their
personalization through data analysis [22].Some applications like Savings Catcher, e Receipt, Mapping
App, Mupd8 drives Wal-Mart's Hadoop information. Saving Catcher is the program that sends
customer warning message when its competitor reduces the item's price. The application sends a
customer gift voucher to cover the price gap. The mobile software shows thousands of Wal-Mart stores
across the globe. Mupd8(Map Update Framework) is a framework that meets the need for a real-time
stream dispensation platform for general purposes that can resolve issues such as efficiency and
scalability.

The following table 2 and table 3 below show the occasion in which Wal-Mart achieves more sales.
So according to tables below it achieves the highest sales when fuel bill is at the realistic value of $2.91
to $3.81 per liter and the temperature is at 20 degrees to 60 degrees. So, these are the results of data
analytics carried out by the Wal-Mart data analytics team by processing huge amount of dataset. Here
dataset may contain data generated from last four or five years, and using that Wal-Mart can able to
conclude decision to achieve their business goal.

Table 2: Fuel price affects weekly sales.
Fuel ($/Gal) | Total Sales
25-2.8 Sales ranging from $500000-$3Million
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2.91 -3.81 Sales ranging from $500000-$4Million
3.9-45 Sales ranging from $500000-$2Million

Table 3: Temperature effect on weekly sales

Temperature(F) | Total Sales
0-20 Sales ranging from $500000-$2Million
21 -60 Sales ranging from $500000-$4Million
61-100 Sales ranging from $500000-$3Million

9.1 Big data analytics solutions at Wal-Mart

o A large proportion of Wal-Mart's data-driven decisions will be made using social media data such as
Facebook comments, Pinterest pins, Twitter Tweets, LinkedIn shares, etc..

o Social Genome is a solution developed by Wal-Mart's laboratory that processes billions of Facebook
posts, tweets, YouTube videos, blog posts and more.

o The software Social Genome incorporates public site data, social media data and proprietary data
such as contact details, email address and consumer purchasing data. This data will help Wal-Mart
understand the context of its customer’s better. Shopycat is one solution at Wal-Mart also called as gift
recommendation engine. This application is the part of Wal-Mart’s Facebook page that recommends
you to buy gifts for your friends based on your friend’s interest. It analyzes your friend’s information
using Facebook profile. It also allows you to communicate with your friends through Facebook [23].

o Software for inventory control at Wal-Mart uses predictive modeling that helps avoid commodity
overstock.

e Wal-Mart's Mobile App creates a shopping list by analyzing customer purchase data every week. It
recommends purchasing goods based on their value and provides discounts for related items [24].

e Wal-Mart's cart is meant to improve consumer participation in the department of fresh produce. Wal-
Mart uses big data and IoT sensors to discover how long customers stroll in the store for fresh produce
[25].

e Wal-Mart has the world's largest private cloud called Data Café Wal-Mart processes 2.5PetaBytes of
data per hour. In Bentonville, Arkansas headquarters, Wal-Mart built its own data center, known as the
Data Café. More than 200 streams of outside and inside data can be manipulated, modeled and
visualized at the data café along with 40 PB of transactional data. The data cafe draws information from
200 different sources, including data from telecommunications, social media, economic data,
meteorological data, Nielsen data, gas prices and local events databases, representing 200 billion
rumpuses of transactional data for just a few weeks [26].

9.2 Tools and Techniques

The different methods and procedures used by data scientists at Wal-Mart laboratory to process

enormous volumes of data sets stored in Comma Separated Values (CSV) format [27]. It uses Apache

spark and build version of Hadoop Distributed File System (HDFS) system for storing data. Apache

spark is the system which can manage both batch processing and stream processing. The programming

tools for Wal-Mart include the community version of InteliJ Idea, and the iPython notebook. Instead

of using the conventional Spark case, InteliJ Concept was merged with Spark The spark data frame

API has been designed to make it easy for a wider audience to process big data and also supports

scattered data dispensation in programming languages such as Scala, Python and Java for general

purposes. Spark supports file reading from common Java Script Object Notation (JSON)file types,

parquet files, Apache Hive table, HDFS, cloud storage or external Relational Database Management

System (RDMS). Since spark does not support CSV files, they used a distinct library called spark-CSV

built by bricks of data. It writes queries to extract data using the spark-SQL portion, as files are stored

in data frames. Then use spark-SQL to apply map-reduce function. Then save the files to HDFS as

CSV after separate activity using spark-SQL. They then use JPhython notebook as a pySpark shell to

read the data deal with to graph [28].

The apache spark and its specific components are selected to evaluate the broad dataset and to catch an

association between sales and other aspects. The Apache spark components are listed in Figure 4.
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Fig. 4: Components of Apache spark

Apache spark is 100 times faster than Hadoop Mapreduce, which is one of the best data analytics
results. The part sparkSQL reduces data set in key value format which is very useful for comparison.
Key is the concatenated value in some setup for multiple values such as sales, temperature, fuel price,
etc. After analyzing data in key and value format, it was at ease to graph and see the relationship among
the values given by Apache Spark using the GraphX library [29].

10. SWOC ANALYSIS :

SWOC analysis is the approach to identify Strength, Weakness, Opportunities and challenges of the
organization.
Strengths:
e Loyal customers and employees.
Good customer services [30].
Competitive price for the products.
Operates in 14 countries with 2,980 stores [31].
It is the principal retail corporation in terms of income throughout the world.
Offers nonstop shopping for their customers.
Capability in information technology in handling a large amount of datasets [32].
Advanced inventory and logistics management system [33]
Having strong penetration over the US market and a huge amount of market share [34].
Strong corporate balance sheet.
Weakness:
e Price of the product is very low compare to other retailers, so making low profit [30].
Continuation of employee’s service based on their work [32].
Management style and management’s failure to understand foreign employees and foreign
customers [33].
Poor inventory management.
Always tend to keep part time employees than full time employees.
May not have flexibility as compare to their nearest competitors.
Many communities do not like Wal-Mart because they dominate small businesses [34].
e Deficiency of data safety and digital identity [36].
Opportunities:
e Size and growth rate of e-commerce market.
E-payment system helps company to undergo flexibility in money transaction.
In e-commerce it can target customer for particular product based on their earlier purchase [36].
Able to expand its market in world wide.
Focus more towards enhancing e-commerce option [33].
Having ability to becoming retailer market.

Challenges:
¢ Increasing competitions from other online and offline retailers and vendors.
e High resistance from local communities [32].
e Failure to attract middle class shoppers due to everyday low price (EDLP) strategies.
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e Involved with 31 serious corporate violations of rules in foreign countries [37].
e Raising price and inflation.

11. DISCUSSION AND RECOMMENDATION :

To get proper business outcome from any company they need to perform data analytics based on
available dataset. The proper understanding of e-commerce elements like marketing, contract, order,
shipment, and advertising will help to define future forecasting and improvement in business
perspective. In order to achieve success in e- commerce business integration of dataset and technology
to process the dataset has to be defined. Data analytics is the technology that creates certain atmosphere
which brings result that helps managers to have appropriate decisions. Now a day these are the simple
technical skills adopted by the company in their daily routine. As part of future work the data is already
present in different location and in different form. We need to integrate and aggregate the available
data in proper structure and apply appropriate available technology to extract proper insights and
information. So, all these aspects of the e-commerce need to be focused on in the future.

12. CONCLUSION :

It was very tuff time for retailers to perform business in today's scenario without forecasting the future
business scenario and analyzing present and past business scenarios at various conditions. Business
forecasting and analysis helps retailers find out what changes are needed in the future and that they can
make modifications accordingly. By fulfilling their requirements one can also satisfy their customers
worldwide. Big Data Analytics (BDA) serves as a frontier for all the problems that e-commerce
business enterprise face. BDA is therefore very important for growth, profitability, consumer loyalty,
customer retention and competitiveness in e-commerce. Because of its strong data analytics department
and laboratory within its own business, Wal-Mart is a retail company which stood in top position in
the USA and other countries.
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