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Abstract  

 Any data which poses a challenge for currently existing 

database technologies is termed as Big Data. Today only 

big giants in the different fields like retail, medical, stock 

exchange etc. can think of handling it because of 

expensive and huge infrastructure involved in handling it. 

This research paper is based on highlighting how retail 

and cellular industry makes its use in targeting customers. 

In today’s busy life no one loves to receive unnecessary 

junk mails or messages. It is because of this that 

companies want to be crystal clear about each of its 

customer interest and his or her pattern of shopping and 

expenditure. To be precise in knowing the interest of 

customers, companies needs to regularly mine the data 

related to each individual customer and gain insight of his 

or her shopping pattern like which goods he or she buys, 

customers budget, customers likes and dislikes etc. For 

handling such a huge database of millions of customers, 

companies make use of powerful framework like Apache 

Hadoop. Apache Hadoop is one such framework which is 

capable of handling huge databases via its several 

components. It makes use of Map Reduce technology. Map 

Reduce technology is the same technology which is used 

by Facebook in handling its popular section “People you 

may know”. The central theme of this research paper is 

elaborating the working of Map Reduce technology and 

Apache Hadoop framework in handling the enormous 

databases involved in retail industry. 

Keywords - Apache Hadoop; Big Data; Map Reduce; 

retail industry. 

I.INTRODUCTION 

―Big data‖– which admittedly means many things to 

many people – is no longer confined to the realm of 

technology. While big data is the convergence of 

more data from more sources than we have ever seen, 

it also represents a cultural shift in the way retailers 

connect with consumers in a meaningful way. This 

bottom-line impact of big data is what makes it a 

business imperative and why retailers around the 

world are leveraging it to transform their processes, 

their organizations and, soon, the entire industry. 

Much more data can be derived as businesses and 

consumers move into the realm of pervasive 

connectivity that defines the Internet of Everything 

(IoE) world. IoE combines people, processes, data, 

and things to enable the transfer of information and 

create new potential for business innovation. Sensors 

and devices offer up data from previously 

unconnected processes and their components, 

expanding the role of data in decision making across 

the entire retail enterprise. 

 

Fig. 1. Image depicts a scenario in a retail store. 

Analytics are driving the move from merchant-driven 

business models—where the product is the 

differentiator—to digital models, where every 

decision is informed by data. Brand engagements are 

becoming more closely aligned with individual 

shopper preferences, creating a brand relationship 

that is shifting from a ―nice to have,‖ time-sensitive 

offer-based relationship to a ―must have‖ digital 

companionship based on deep insights and 

understanding of the consumer. To achieve this 

critical differentiation, retailers are depending less on 

increasingly shorter product cycles and more on the 

enduring differentiators of relationship and customer 

experience created through strategic use of data and 

analytics. Companies increasingly understand that 

their ability to compete is tied to their ability to 
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create and harness value from data, and are seeking 

new ways to look at big data and beyond [1, 2].  

II.CHALLENGES RELATED WITH BIG DATA 

Data Volume – It refers to the enormous amount of 

data that is been created each second, each minute 

and each hour of the day. 571 websites are created in 

a single minute. Total of 625000 GB of data is 

transferred from one end to another in single internet 

minute, may be terms of mails, pictures, posts etc. If 

we burn the amount of data present on planet earth 

today on DVDs and pile them in the form of a stack 

one upon another, the pile will be such huge that one 

can climb it and touch the moon, come back to earth 

and again repeat this process once.  

Data Velocity – Data is being created at such high 

velocity that companies are finding it difficult to 

cope up with such high speed. They have to establish 

their infrastructure in such a manner that it is capable 

of handling such generated data Social media, E-

Commerce has rapidly increased the speed and 

richness of data used for different business 

transactions.  

Data Variety - All the data being generated is totally 

diverse consisting of raw, structured, semi structured 

and even unstructured data which is difficult to be 

handled by the existing traditional analytic systems. 

Mismatched data formats and data structures 

represent significant challenges that can lead to 

analytic collapse.  

Data Value –There is a huge gap in between the 

business leaders and the IT professionals. The main 

concern of business leaders is to just add value to 

their business and to maximize their profit. On the 

other hand, IT leaders deal with technicalities of the 

storage and processing. 

Data Complexity – The biggest complexity faced 

while running big data using relational databases is 

that they require parallel software running on 

hundreds of servers and data scientists have to match 

and transform data across systems coming from 

various sources. 

Data Veracity - Veracity refers to the preciseness of 

data or how much faith one can have on data. The 

data on internet is not always accurate or precise. For 

example, if some male pretends himself as a female 

on his facebook profile, there is no authenticity check 

in such cases. Similarly twitter makes use of 

abbreviations and hash tags, but big data enables us 

to work with even this type of imprecise data [1, 6]. 

 

III.     FIVE WAYS BIG DATA IS 

REVOLUTIONIZING RETAIL MARKETING 

A. Expansion in cross-channel data volumes 

The increase in the number of mobile, social media 

and tablets has accelerated the boost in the available 

customer data. A usual retailer today knows the 

demographic information about a customer, his/her 

purchase pattern, likes and dislikes, and his/her call 

center interaction, social interaction and much more. 

The retailers have extraordinary information about 

customers today and they can use this information to 

full potential to build healthy relationship with 

customer and ensure long term benefits. 

B. Boosting investment in technology 

Storage today has become so cheap that companies 

have no more issues related to cost of storing 

enormous data. Retail giants have invested in 

building centralized database and concentrating on 

data analytics in order to gain insight into their 

customer’s preferences and dislikes which was not 

possible few years back. Companies are willing to 

spend billions in this regard and ensure their 

economic growth. 

C. Solving the omni-channel puzzle with data 

Retailers having data centric attitude are gathering 

unbelievable amount of data related to customer 

behavior to have a deep insight of how customer is 

researching and buying products. Retailers are trying 

to tackle the problems like foot traffic and in-store 

checkout wait times. New features like in-store 

cabins, free Wi-Fi and equipping the sales staff with 

mobile devices helps to better serve the tech-savvy 

customers on spot. Retailer needs to concentrate on 

every possible channel. Marketers should not ignore 

one channel at the cost of other [3]. 

D. Improving personalization 

Retailers need to build personal database of their 

customers. Customers are willing to share their 

personal information if it earns some sort of benefit 
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to them. The main aim of the retailers is to reach to 

the customers on right time, at right place and via 

right channel. This is possible only if company 

conducts periodic personalization of their customers.  

E. Filtering out the most valuable customers 

Mining Big Data is a gigantic undertaking and the 

payoff lies in searching the gainful customers. For 

achieving success, it is essential to give high priority 

to such customers because it costs more to build 

relations with new customers than to keep the best 

customers. For brands competing in an industry with 

slim margins, mining the right data and conducting 

smart analysis will lead to better engagement, more 

faithful customers and a competitive benefit [4]. 

 

IV. NEED TO UNDERSTAND CONVERSION 

RATE 

In specialty retail, it is generally accepted that 

conversion is the standard for comparative 

performance measurement. Conversion is a 

foundational metric—the first of the predictive 

analytics building blocks and a requirement for 

creating high-performance retailing in the IoE 

(Internet of Everything) era. It normalizes sales 

performance against the variable opportunity 

associated with each store, aisle, and category. There 

are different definitions of conversion, but the true 

basic calculation is quite simple: Conversion is the 

measure of transactions generated by a population of 

shoppers (Fig. 3). For example, if 1,000 shoppers 

generate 800 transactions, the result is an 80% 

conversion rate. 

 

Fig. 3. Formula for conversion rate 

Some retailers, particularly in fast-moving consumer 

products segments, use the number of transactions as 

a proxy for conversion, assuming that all shoppers 

generate at least one transaction. This is 

fundamentally incorrect and can cause businesses to 

overlook key problem areas. Of course, in grocery 

and other areas where conversion is usually very 

high, some of the most valuable conversion 

comparisons actually come from aisle-, category- and 

display-level analysis.  

Let’s examine a typical store-to-store comparison 

using sales revenue and transaction count. If Store A 

reports POS revenue of $10,000 and 60 transactions, 

and Store B reports $20,000 and 100 transactions, the 

conclusion might be that Store B is the better 

performer. However, once shopper traffic is taken 

into consideration, we may find that Store A had 100 

shoppers that week and Store B had 200. We now 

must consider the performance results in the context 

of one very important variable: opportunity. What 

opportunity did each store have that week to generate 

sales? Let’s look at the population of shoppers. Using 

this definition of the opportunity variable, we see that 

Store A actually converted 60% of its opportunity, 

while Store B only converted 50%. The sales 

numbers and ATV are of course better in Store B, but 

over time they can create a false sense that the 

business is healthy, when in fact more shoppers may 

be leaving without purchasing. If Store B could 

actually convert at the rate of Store A (60%) and 

keep its average transaction value ($200/transaction) 

the same, it would contribute $4,000 more each 

week, even without any improvement in traffic. That 

would be an additional $208,000 per year from a 

single store! [8, 9]. 

 

V. BIG DATA IN RETAIL EXAMPLES 

A. Hotel Chain Uses Big Data to Increase Bookings 

The smart hoteliers recognized that cancelled flights 

often leave travelers in need of a place to sleep 

overnight. 

The company sourced freely available weather and 

flight cancellation information, organized by 

combinations of hotel and airport locations, and built 

an algorithm which factored weather severity, travel 

conditions, time of the day and cancellation rates by 

airport and airline among other variables. With its 

big data insights, and recognition that travelers will 

be using mobile devices for this use case, the 
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company delivered  targeted mobile ads to stranded 

travelers and make it easy for them to book a nearby 

hotel. With this it was found that concerned hoteliers 

made profit which increased by 10%. 

B. Pizza Chain Earns More Dough in Bad Weather 

Somewhat similar to the above example, a pizza 

chain uses a mobile app and mobile marketing 

techniques to deliver coupons based on bad weather 

or where power outages leave consumers unable to 

cook. This mobile and location-based marketing 

campaign achieves a 20% response rate. 

C. Music distributor Applies Big Data for Demand 

Planning 

Record label EMI uses big data to measure and 

forecast product demand. After distributing or 

leaking music, the company measures consumption 

on its own social networks and additionally acquires 

third party listening pattern data from popular music 

streaming services, song identification apps or 

'second screen' social media collators. The data is 

aggregated by demographics, locations and 

subcultures and helps the music distributor deliver 

pinpoint advertising and forecast product demand 

with a high confidence level. This concept is 

applicable to other retailers who can also aggregate 

feeds from social networks to build an understanding 

of how new products will be received by new or 

existing markets, or even how their products and 

company reputation are perceived among the public. 

D. Financial Services Company Scores New Clients 

A financial company when witnessed low win rates 

for new client acquisitions, it opted for big data to 

better understand what new client prospects 

guarantee the maximum investment. The data service 

provider appended sales lead opportunities with 

consumer occupations, incomes, ages, retail histories 

and related factors. The enhanced data set is then 

applied to an algorithm which identifies which new 

client leads should receive additional investment and 

which should not. The result has been an 11 percent 

increase in new client win rates while at the same 

time the firm has lowered sales related expenses by 

14.5%. 

E. Retailer Creates Pregnancy Detection Model  

Here we consider a near infamous retail big data 

example of company named ―Target‖. Target 

correlated its baby-shower registry with its Guest ID 

program in order to determine when a shopper is 

likely pregnant. Target's Guest ID is a unique 

consumer ID that tracks purchase history, credit card 

use, survey responses, customer support incidents, 

email clicks, web site visits and more. The company 

supplements the consumer activities it tracks by 

purchasing demographic data such as age, ethnicity, 

education, marital status, number of children, 

estimated income, job history and life events such as 

when you last moved or if you have been divorced or 

ever declared bankruptcy. 

By comparing shoppers who registered on the baby 

shower registry with the purchase history from their 

Guest ID, the retailer discovered changes in shopping 

habits as the woman progressed through her 

pregnancy. For example, during the first 20 weeks, 

pregnant women began purchasing supplements like 

calcium, magnesium and zinc. In the second 

trimester, pregnant women began buying larger jeans 

and larger quantities of hand sanitizers, unscented 

lotion, fragrance free soap and cotton balls; often 

extra-big bags of cotton balls. In total, the retailer 

identified about 25 products purchased by pregnant 

women. By applying these purchase behaviors to all 

shoppers Target was able to identify women who 

were pregnant even though these women had not 

notified Target – or often anybody else – they were 

pregnant. Target used this discovery to create a 

pregnancy prediction model which assigned a 

pregnancy prediction score to shoppers. The retailer 

was then able to distribute baby product promotions 

to a very specific customer segment, timed to stages 

of pregnancy, and the financial results were off the 

charts. Not only did these women make new baby 

product purchases, but knowing that significant life 

events change a consumers overall shopping habits, 

Target was able to grow its revenues from $44 billion 

in 2002 when the analysis started to $87 billion in 

2015 [5, 8].  
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VI. PROMOTING BIG DATA ADOPTION 

A. Commit initial efforts to customer-centric 

outcomes 

It is imperative that organizations focus big data 

initiatives on areas that can provide the most value to 

the business. For most retailers, this will mean 

beginning with customer analytics that enable them 

to offer better, more finely tailored products based on 

a better understanding of customer needs and 

predicted behavior patterns. Retail organizations can 

use customer insights to generate enhanced products, 

improve brand performance, drive customer loyalty, 

adjust pricing and improve customer satisfaction. 

To effectively cultivate meaningful relationships 

with their customers across all retail channels (e.g., 

store, online, e-mail, mobile, etc.), retailers must 

connect with them in ways their customers perceive 

as valuable. The value may come through preferred 

features and pricing and more timely, informed or 

relevant interactions; it may also come as 

organizations improve their underlying operations in 

ways that enhance the overall consumer experience. 

Retailers should identify the processes that most 

directly affect customers, pick one and start; even 

small improvements matter as they often provide the 

proof points that  demonstrate the value of big data 

and the  incentive to do more. Analytics solutions 

fuel the insights from big data that are becoming 

essential in creating the level of depth in 

relationships that customers expect. 

B. Define big data strategy with a business-centric 

blueprint 

A blueprint encompasses the vision, strategy and 

requirements for big data within an organization and 

is critical to establishing alignment between the 

needs of business users and the implementation 

roadmap of IT. A blueprint defines what 

organizations want to achieve with big data to ensure 

pragmatic acquisition and use of resources. An 

effective blueprint defines the scope of big data 

within the organization by identifying the key 

business challenges involved, the sequence in which 

those challenges will be addressed, and the business 

process requirements that define how big data will be 

used. It serves as the basis for understanding the 

needed data, tools and hardware, as well as relevant 

dependencies. The blueprint will guide the 

organization to develop and implement its big data 

solutions in realistic ways that create sustainable 

business value. For retailers, one key step in the 

development of the blueprint is to engage business 

executives early in the process, ideally while the 

company is still in the Explore stage. For many 

retailers, engagement by a single C-suite executive is 

sufficient. But a more diversified company may want 

to tap a small group of executives to cross 

organizational silos to develop a blueprint that 

reflects a holistic view of the company’s challenges 

and synergies [7, 8]. 

C.   Start with existing data to achieve near-term  

results 

To achieve near-term results while building the 

momentum and expertise to sustain a big data 

program, it is critical that retailers take a pragmatic 

approach. The most logical and cost-effective place 

to start looking for new insights is within the 

organization’s existing data store, leveraging the 

skills and tools most often already available. Looking 

internally first allows organizations to leverage their 

existing data, software and skills and to deliver near-

term business value. In addition, companies gain 

important experience as they then consider extending 

existing capabilities to address more complex sources 

and types of data. While most organizations will 

need to make investments that allow them to handle 

larger volumes of data or a greater variety of sources, 

this approach can reduce investments and shorten the 

timeframes needed to extract the value trapped inside 

the untapped sources. It can accelerate the speed to 

value and help organizations take advantage of the 

information stored in existing repositories while 

infrastructure implementations are underway. Then, 

as new technologies become available, big data 

initiatives can be expanded to include greater 

volumes and variety of data. 

D. Build analytics capabilities based on business 

priorities 

The unique priorities of each company should drive 

the organization’s development of big data 

capabilities, especially given the margins and 



  
 
 

94 Gagandeep Jagdev, Er Sanjeev Puri, Er Rajesh Batra 

 

 

International Journal of Engineering Technology Science and Research 

IJETSR 

www.ijetsr.com 

ISSN 2394 – 3386 

Volume 4, Issue 2 

February  2017       

specific production and distribution challenges that 

most retail firms face today. The upside is that many 

big data efforts can concurrently help reduce costs 

and increase revenues, a duality that can bolster the 

business case and offset necessary investments. For 

example, many retailers strive for improved Omni- or 

multi-channel models in which the customer 

experience leverages the strengths of different 

channels and enables alternate options such as buy 

online and then pick at store, all while promising and 

delivering the right inventory in the right place. From 

a planning perspective, merchandisers and inventory 

planners must be able to project how the right 

assortments and inventories must be planned and 

procured, often with months of lead time and a 

complex mix of vendors and suppliers. In operations, 

master data management and inventory visibility 

become crucial, as retailers must optimize inventory 

across stock. Retailers should focus on acquiring the 

specific skills needed within their organization [9]. 

E. Create an investment case based on  measurable 

outcomes 

Developing a comprehensive and viable big data 

strategy and roadmap requires a solid, quantifiable 

business case. Therefore, it is important to have 

active involvement and sponsorship from one or 

more business executives throughout this process. 

Equally important to achieving long-term success is 

strong, ongoing business and IT collaboration. 

F. Getting on track with the big data  evolution 

An important principle underlies each of these 

recommendations: business and IT professionals 

must work together throughout the big data journey. 

The most effective big data solutions identify the 

business requirements first, and then tailor the 

infrastructure, data sources, processes and skills to 

support that business opportunity. To compete in a 

consumer-empowered economy, it is increasingly 

clear that retailers must leverage their information 

assets to gain a comprehensive understanding of 

markets, customers, products, distribution locations, 

competitors, employees and more 

 

VII. WORKING OF MAP-REDUCE 

TECHNOLOGY 

The flowchart depicting the working of Map-Reduce 

technology is shown in Fig. 4.  

 

Fig. 4. Flowchart showing working of Map-

Reduce technology. 

Algorithm for Map-Reduce 

 The input data can be divided into n number of 

chunks depending upon the amount of data and 

processing capacity of individual unit. 

 Next, it is passed to the mapper functions. All the 

chunks are processed simultaneously at the same 

time, which embraces the parallel processing of 

data. 

 After that, shuffling happens which leads to 

aggregation of similar patterns. 

 Finally, reducers combine them all to get a 

consolidated output as per the logic. 

 This algorithm embraces scalability as depending 

on the size of the input data, one can keep 

increasing the number of the parallel processing 

units. 

Example 

The following example shows how MapReduce 

employs Searching algorithm to find out the details 

of the employee who draws the highest salary in a 

given employee dataset. 

Let us assume we have employee data in four 

different files − A, B, C, and D. Let us also assume 

there are duplicate employee records in all four files 

because of importing the employee data from all 
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database tables repeatedly. See the following 

illustration. 

 

The Map phase processes each input file and 

provides the employee data in key-value pairs (<k, 

v> : <emp name, salary>) as follows. 

 

The combiner phase (searching technique) will 

accept the input from the Map phase as a key-value 

pair with employee name and salary. Using searching 

technique, the combiner will check all the employee 

salary to find the highest salaried employee in each 

file as given in the following snippet. 

 <k: employeename, v: salary> 

 Max= the salary of a first employee. Treated as 

max salary 

 if(v(second employee).salary > Max) 

 { 

 Max = v(salary); 

 } 

 else 

 { 

 Continue checking; 

 } 

The expected result is as follows – 

 A - <Satishk,26000> 

 B- <Gopal,50000> 

 C- <Kiran,45000> 

 D- <Manisha,45000> 

Reducer phase − Form each file, you will find the 

highest salaried employee. To avoid redundancy, 

check all the <k, v> pairs and eliminate duplicate 

entries, if any. The same algorithm is used in 

between the four <k, v> pairs, which are coming 

from four input files. The final output should be as 

follows – <gopal, 50000>. 

 

VIII. POINTS TO BE CONSIDERED BY 

RETAILERS 

The shopping trends have undergone a total change 

in the past few years as the control has now shifted in 

the hands of consumers. Before buying any product 

consumer can compare the price of that particular 

product at different on line shopping websites and 

choose for the economical one. Further consumers 

today have a privilege to read and give their views 

related to the product and provider. It provides a lot 

of help to the buyer to learn from the experiences and 

reviews of the people who have already tried that 

particular product. It is now the time for retailers to 

think and employ new strategies to attract customers 

with themselves because of hard competition 

prevailing in the retail market. For this retailers make 

use of Big data and Hadoop for harnessing massive 

volumes of new data available [8, 9]. 

A. Providing up-sell and cross-sell 

recommendations 

The most widely adopted use case in retail sector is 

up-sell and cross-sell recommendations. Retailers can 

promote thir product based on what products have 

been bought by similar customers. Big Data provides 

real-time capabilities that enable recommendations to 

be delivered at the right time and place to the right 

device 

B. Social Media Analysis 

Today there is need for retailers to monitor online 

sentiment of customers and respond in real time via 

offers or messages. This helps retailers to gain 

insights of customers purchasing behavior by 

analyzing their prior transactions and social network 

activity. 

C. Dynamic Pricing Across Multiple Channels 

It is obvious that when customers can shop across 

multiple channels in real time, even minor difference 

in price can make difference in their purchasing 

decision. Big data provides more refined set of 
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indicators as compared to conventional influencers 

like time and availability. Some other pointers to 

consider are weather, location, social media presence 

etc. 

D Fraud Detection 

Retailers need to detect fraudulent activities in order 

to safe guard their margins and reputations. Big Data 

can provide assistance to the retailers to recognize 

anomalies and patterns by continuously monitoring 

the tactics and practices that looks unusual. This can 

help indicate incidents of fraud such as shrink and 

store associate theft and look for exceptions. 

 

IX. CONCLUSION 

In this paper, we have introduced a vision of 

analytics as a new guiding principle for operating in 

today’s tumultuous retail environment. We’ve 

discussed the power of becoming a data driven 

decision-making culture, and shown how access to 

accurate, scalable, and actionable data can help 

retailers set a roadmap to success through a better 

understanding of their customers and of their store 

operations. We’ve also covered how data can reveal 

exposures as well as opportunities for the retailer. 

Knowing who is not purchasing and why can be as 

important as understanding those who do purchase. 

The right insights enable a closer, stronger 

relationship with consumers. 
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