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Editorial…..

CIMR has great pleasure to publish the Journal of Management Research (ISSN 0976-
0628), December 2017 issue.  This edition of our journal is focused on Business
Analytics and its application in different fields of management.

Data Analytics has been around for a long time. However, recent developments in
technology have brought it to the next level. In today’s business environment data
comes from many different sources (e.g. social media, mobile devices), in many different
formats (e.g. text, pictures), and with much higher frequency than in the past (e.g.
orders and trades in stock markets around the world are recorded at a micro-second
level). Consequently, the volume of data collected, processed and stored by organizations
has been growing exponentially (i.e. Big Data), and new analytics and data management
techniques have been developed in order to handle and extract intelligence from such
large volume of information.

In such a context it is important for researchers, students and practitioners to come
together to share the most recent developments in analytics. This special edition has
encouraged researchers, faculty and students to come up with original research which
contributes significantly to the knowledge and application of analytics to Marketing,
Finance, Human Resource, Operations and Society.

A good number of research papers and working papers were received for publication
and we appreciate every author personally for their contribution to research in Business
Analytics in Management Functions. The current issue of the journal has papers
comprehended from all streams of management making it an interesting reading.

Here is a snapshot of the articles included in the journal;

Data Analytics for Sales Team Management: A study of the usefulness of data analytics
for appraisal of individual performance in a sales team.

Getting ready to usher Analytics: The HR Way- an insight on the alchemy of HR
functions and the ways to manage the vexing challenges faced in analytics

Role of People Analytics for Employee Retention: A qualitative study- Transforming
“gut feeling” decision making to data driven decision making to data driven decision
making for employee retention.



.

A Study of Training Need Analysis in Operations Department, HPCL-HR Analytics
Perspective- a study to identify the core and important competencies of every job
through analytics

The language of wine- An analytical study of wine knowledge of women wine consumers
in the city of Mumbai focuses on understanding of women wine consumers.

This edition of the research journal also has a series of working papers by students and
faculty guides, as follows:

Using Analytics to study the impact of News Items on Stock Market- forecasting the
impact of news on different categories of news articles in the stock market

Big Data Analytics in Supply Chain Management, a case base study

Bartering Privacy-, studying the major issues of data sharing, privacy and discrimination.

Application of Big Data in Management Education- Helping teachers and students to
make more focused choices in the sector of education.

The articles in this edition are spread across application of Business Analytics on
Marketing & Sales, Finance, Supply Chain, HR and Education. The writers and
researchers have put in their best efforts to convey the application of data analytics in
different fields.

We sincerely thank all the writers and supporters for their whole- hearted support and
seek to have the continued support in our research endeavor.

— Editor

Dr. Nandita Mishra
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Abstract
Data analytics is a process of analyzing data for drawing conclusions about the information they contain.
These conclusions help to plan workable solutions to obtain the desired output. In short, it is a tool which
helps to generate a picture of given aspect of the management function.

The present research paper studies the usefulness & support of data analytics for appraisal of the individual
performance of sales team members. The role of data analytics is studied with the help of two case studies
based on real-life experience. The results show how data analytics can help in understanding the root cause /
causes of the problems &  impacted performance of each team member ; which can be used for improving
team performance as well as for taking decisions about new recruitment.

Keywords: Data analytics, team, Performance

INTRODUCTION

Big Data & Data Analytics
According to Gartner, the definition of Big Data
reads, “Big data is high-volume and high-velocity
and/or high-variety information assets that demand
cost-effective, innovative forms of information pro-
cessing that enable enhanced insight, decision-
making, and process automation.” Big Data
analytics find insights that help organizations make
better business decisions.

Data Analytics is the science of examining raw

data with the purpose of finding patterns and draw-
ing conclusions about that information by applying
an algorithmic or mechanical process to derive
insights.(12)

Big data analytics is the application of data analy-
sis methods and techniques to big data. There are
three types of analysis: descriptive, predictive, and
prescriptive. Descriptive analysis provides a sum-
mary of what happened in the past. The predictive
analysis predicts future behaviors and facts to sup-
port decision-making based on information about
the past. Finally, prescriptive analysis prescribes

Chetana’s
Institute of Management & Research
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future actions (10)

Strategic Role of Sales Function
The strategic decisions taken at the corporate, busi-
ness levels are translated into sales strategies. These
strategies set the direction for sales management
activities. Rather these sales strategies are imple-
mented by the sales team. Hence the performance
management of sales team is a crucial function for
the achievement of corporate goals.

Role of Data Analytics in Sales Team Management
Data analysis can play an important role to im-
prove companies’ performance, to support decision-
making, and to minimize the risks. Using the term
analytics can motivate companies to apply more
sophisticated mathematic and statistical tools to
solve business problems (10)

Sales managers are always interested in the activi-
ties of their sales reps. Analytics can help them to
get a total grasp of not only what these reps are
doing but also on how efficiently they are perform-
ing. Managers can track the sales call activities,
conversion ratios and can also gauge profitability
trend of each team member. The records can also
point out neglected areas.

Data Analytics and Performance Management
Today’s performance decides tomorrow’s outcome.
Hence it is imperative to measure and interpret the
performance of all functions of an organization from
time to time.

To interpret the performance it is necessary to de-
fine the “bench mark” performance for each activ-
ity. To measure the individual performance man-
agement defines relevant KPIs - Key Performance
Indicators.(8)

Key Performance is those acts which are essential
for the successes of the specific managerial func-
tion. For example for sales function the KPs can be
sales calls, selling expense ratio, territorial net profit
or gross margin ratio etc.

The Indicator is the one which provides leading
information about resultant performance for which
those acts are carried out e.g. No of sales calls
made, the selling expense ratio etc.

KPI’s  provide well-defined objectives and helps to
make  activities more purposeful. They also pro-
vide visibility into a current activity that will im-
pact final productivity.

Usually, a continuous measurement and evaluation
of performance on predefined KPIs are done to
check any deviation. This process is termed as Four
Step Processor “Management Cycle”

Four Step Process

The Four Steps are as follows
1. Establishing performance standards
2. Recording Performances (Collecting the Data)
3. Evaluating performances against standards

(Analysing the Data)
4. Taking Action (to check deviations)

These four steps constitute what is known as con-
trol.

Control has both static and dynamic facets. The
first three steps are static. They enable the manage-
ment to measure progress towards achieving de-
partment objectives. To make the contribution of
these three steps meaningful the implementation of
fourth step (Action) is necessary.
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Each company selects the combination of quantita-
tive performance standards of KPIs  that fits it’s
marketing situation and selling objectives.

Wikipedia (9) states that there are various types of
KPIs. It is the leading indicators that predict the
outcome of a process. These indicators identify the
gaps and indicate the various action areas like train-
ing, counseling etc. Leading indicators include
activities like –
 How many calls is a sales maker making per

week?
 Who is the sales maker calling on
 How many of these calls turned into wins

The sales management team collects the data (Mea-
sure) analyze the same (Measurement) and evalu-
ate the same against a benchmark.(7). This com-
plete process indicates whether the sales team is
performing as expected or has it reversed or di-
verged.

LITERATURE REVIEW

According to Davenport, Harris & Shapiro Lead-
ing-edge companies are increasingly adopting so-
phisticated methods of analyzing employee data to
enhance their competitive advantage (1). Harrah’s
entertainment has extended employee analytics for
people’s decision. They have used insights derived
from data to put the right employees in the right
jobs and creating models that calculate the optimal
number of staff members to deal with customers at
the front desk and other service points.

Jennifer Polk, research director, Gartner for Mar-
keters and conference chair for the Gartner Digital
Marketing Conference, discussed how data and
analytics are empowering marketers and fueling
customer-centric marketing programs that deliver

business results (13). According to her Marketers
do not need to be data scientists. However, they
should know how to use data to plan, execute and
measure marketing efforts,

An Article Titled “How Sales Analytics Is Use-
ful For Your Sales Team”  in Tenfold Sales Blog
States – (14)
Sales data analysis provides you with the informa-
tion you need for setting long- and short-term goals
that are clear-cut, measurable and timely. Because
it is data-driven, your team will see your goals as
something they can achieve. It gives them some-
thing they can focus on and measure themselves
against.

Sales analytics provides you with the best insight
into your team’s performance, and what works and
what doesn’t.Sales analytics is a way to make sev-
eral aspects of your sales processes and data vis-
ible to your team members, such as the number of
calls, new accounts, and sales value. This can be
used as a basis in “gamifying” your team’s sales
efforts.

With performance metrics visible and accessible,
your team members know exactly where they stand.
They know how far they’ve gone to achieve sales
goals.It makes a huge difference when you provide
your mobile workforce with real-time access to up-
to-date information and performance metrics. They
don’t suffer from information lapses that might cost
them a sale or waste their time on bad visits.

The present study affirms the importance of the
role of analytics in the management of sales team.
The study is based on a case study of an organiza-
tion which has used data analysis to understand
pain areas of a sales team.
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OBJECTIVE OF THE STUDY

To Study usefulness of Data Analytics in Sales Team
Management

RESEARCH METHODOLOGY

Any live data is a prerogative of an organization.
The use actual sales data and its analysis helps the
management in making strategic, managerial as well
as executive decisions, these decisions give a com-
petitive edge to an organization. Hence revelation
of such confidential information is avoided in the
research paper.  Dummy data sets have been cre-
ated based on the real-time sales observations at
various places in central India.

To understand the role of Data Analysis in mana-
gerial decisions; case study method has been used
in the study.

The analysis of the data in the case study shall help
to understand the role of Data & Data analytics in
“understanding the performance” of team members
as well as of team leader.

Explanation of a few Terms in Case Study
Budget – Target

Power Brand – Those brands which earn more profit
to the company. These are also lead brands
in their product category

CME - Continuous Medical education
OPD Camps -  Out Door Patient Camps (To be
conducted in Hospitals)

ANALYSIS OF THE DATA

CASE STUDY

Challenges for Philip

Having a successful Track Record for 4 Years Philip
was promoted to First Line Sales Manager during
early 2011. In the history of Magnum Pharmaceu-
ticals, he was the youngest promotee and Philip
was proud of it. Being methodical Philips was quite
serious in working in a discipline and had a lot of
control measures. But initial 3 months performance
was not even 75% . Realizing that too much of the
controls are affecting the performance, Philips let
all his subordinates work as per their old system
and then there was a complete turnaround. The
performance was much more than expectations.
However, last 6 months were the worst months for
Philips. Sanjay, his Seconds Line Sales Manager
has called him for a meeting as the performance
was worst and. Each month Philips promised per-
formance but the outcome was always bad. After 3
days Sanjay planned to meet Philips and is ex-
pected to give recovery plans for the remaining 9
months of the year 2015.

Table 1 - Sales Record of Philips.

Philips handles 10 brands out of which 4 Brands
are power brands. The details of those 4 Power
Brands and 6 Other Brands given below.

Year Total Target / yy 
Budget (in Cr.) 

Sales% 
Perf. 

% Growth 

2011 1.20 106 12 
2012 1.38 90 -2 
2013 1.30 88 -8 
2014 1.10 90 -13 
2015 1.20   
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Table 2: Sales Performance of Brands

Year Power Brand’s Budgeted 
Contribution to Total Budget 

Power Brand Performance  Other Brands’ Contribution to 
Total Sales 

2011 65% 78.2% 53% 
2012 66% 70% 49% 
2013 64% 55% 60% 
2014 58% 57% 63% 
2015 60%   

Philips has 6 Business Associates reporting to him. Their 2014 performance details are as below.

Table 3: Region and Team wise Performance Record of Sales

Name HQ Experience Total Rs. 
Performance 

Power Brands’ Performance to 
PBs’ Budget 

Vipul Sinha Delhi 10 years 100% 50% 
Dinesh Singh Delhi 11 months 100% 50% 
Neha Kakkar Chandigarh 6 years 82% 58% 
Sanjay Narula Chandigarh 2 year 82% 58% 
R S Rathod Patiala 8 years 90% 78% 
Kaushal Kapoor Jalandhar 6 months 75% 50% 

While preparing for his review, Philip plotted his Team’s activity details as below,

Table 4: Sales Activity Details of Each Team Member

Name HQ 
Dr. Call Average (Co. expectation 11) CME’s OPD 

Camps 

2011 2012 2013 2014 2015 for 3 
months    

Vipul Sinha Delhi 11.2 10.9 10.6 10.6 10.5 1 1 
Dinesh Singh Delhi    11.1 11.0 2 1 
Neha Kakkar Chandigarh 11.1 11 10 10 10.8 1 3 
Sanjay Narula Chandigarh   11.1 11 11 0 1 
R S Rathod Patiala 11.3 10.8 10.5 10.8 10.6 1 4 
Kaushal Kapoor Jalandhar     11.5 0 1 

Other Facts

Philip’s Analysis for last 6 months about the terri-
tories
 Delhi is an institutional business-driven market

and almost 70% of business comes from
AFMSD, ESIS, & Government Medical College,

 Chandigarh has large dependencies on corporate
hospitals with some big Key accounts in private
practice

 Patiala is performing territory for last 4 years with
strong equity in trade

 Jalandhar has few corporate hospitals and insti-
tutional business from Army, ESIs, and Railways
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 Kaushal, Business Associate based at Jalandhar
is basically from Delhi and this is his first post-
ing.

Before meeting Sanjay, Philip planned to conduct
a review of his team and assess the present
opportunities and challenges.

During his Team Meet, following points were raises
by his team for his nonperformance.
1. Huge expiries of Power Brands from Delhi.
2. Only 3/4 Power brands availability since 2013
3. Inadequate samples inputs for OPD camps
4. Doctors not giving adequate time
5. Key accounts becoming more demanding.
6. Jalandhar and Chandigarh rate contract expired

for other 4 brands in March 2015.
7. Kaushal wants to go back to his hometown.
8. Philip, listening to these issues got perturbed but

he wants to enable his team to perform.

CASE ANALYSIS

Part I Top to Bottom Performance Analysis –
Data Analysis of Sales Activity

KPI in this table are the budgeted sales

Analysis of (Table 1) Sales Record of Philips the
Manager (This means the performance of his
team)

The table shows –
In the Year 2011 – Sales Target of Mr. Philips was
1.20 Crore INR. He did 106% performance
(Total sale made by Team 1.272 Lakhs).Showed
12% growth compared to his last year performance.

In the Year 2012 – Sales Target of the team was
1.38 Crore INR. The team did 90% performance.

That means the team did Sale of INR 1.242 Cr.
2% negative growth compared to earlier year’s
performance

In the Year 2013– Sales Target gave to the team
was1.30 Cr. INR. The team achieved 88% of the
target (INR1.144Cr. INR)  8% decline in perfor-
mance compared to the year 2012 sales performance

In the Year 2014 – Sales Target given to the team
was 1.10Cr. INR. The team achieved 90% of the
target (INR 99 Lakhs) which is 13% decline in
performance compared to the year 2013

The additional facts state that one power brand was
not available for sale since 2013

Conclusion - The above analysis indicates that
there is a continuous decline in performance of
Philips (Total Performance of his team)

Due to lack of performance the company has also
reduced the budgeted (target) sales given to the
team. Considering that from 2013, the company
has removed one power brand from the market; the
company has reduced the budgeted (target) of  the
team. The budgeted (targeted) sales Of the team
(1.10 Cr. INR) is even less than the earlier year’s
performance of the team (1.144 Cr. INR)

Again in the year 2015, the company has increased
the budgeted (targeted) sale of the team than team
sales performance of 2014. The thinking behind
this is the team has got a window of one year to
put in the efforts to jack up the sales performance
of other power brands and non power brands and
these efforts should now reflect in the performance
of the team.
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1. Analysis of Sales Record of 10 Brands
handled by Philip. (Table 2)

Out of 10 brands, 4 are power brands
KPIs in this table is the target for sale of power
brands.

A. Sales value performance of power brands is
continuously decreasing from the year 2011-2013.
In the year 2014 the percentage performance has
increased marginally (from 55% to 57%) but in
reality, the performance in value sales has decreased
from INR 46 Lakhs to INR 36 Lakhs.

In 2011-The total Target of the team was 1.20 cr.
INR
The expected contribution of power brands was
65% of the target i.e. INR
78 Lakhs. The team’s performance on power brand
was approx.INR  61 Lakhs

Conclusion - The above-mentioned facts indicate
that the team had started faltering in it’s perfor-
mance of sales from the very first year  that is from
the year 2011. This was the outcome of team man-
agement style of Mr. Philip.

The decline in sales of power brand was compen-
sated by the sale of other brands in 2011 but the
sales took a deep dive in the subsequent year (2012).
This was again the result of team management style
of Mr. Philip.

Analysis of (Table 3 & 4) details of individual
team members’ performance for the year 2014.

KPIs in this data is the average individual sales
calls as well as achievement of overall targets and
of targets of power brands.Table 3 refers to the
performance of 6 business associates of Mr. Philip.

Table 4 gives sales activity details of each team
member.

Delhi Region has two personnel. Out of which Mr.
Vipul is the oldest member of Mr. Philips Team;
whereas  Mr. Dinesh is a comparatively young
player (11 months experience). Between both of
them, although they have done 100% sales perfor-
mance, the performance of power brand is only
50% compared to the expected performance of 58%.
There could be two possible reasons for the de-
cline in performance of power brands. One the
removal of one power brand from the market by
the company and the other is the sales activity of
team members.The additional facts of the case show
“Huge Expiries of power brands from Delhi”.  The
call history of both team members over the years
show that there is a decline in call average.

Conclusion -  None of the team members has
apparently taken extra efforts to compensate the
absence of power brands by increasing CMEs of
OPD camps.Return of power brands indicates that
the trade is ordering the power brands but the
doctors are not prescribing the same. Hence there
is an unsold stock of power brands in the market.
This again indicates lack of effective call perfor-
mance of Delhi Team.

Chandigarh Region has two personnel. Between
two of them, they have 8 years consolidated expe-
rience. The overall performance of the team is 82%.
The performance of the power brands is as per the
benchmark set for the year. The call average of old
team member Neha has decreased substantially over
the years. The call rate of other member is also on
the decline.Other facts inform us that Chandigarh
market is dependent on corporate hospitals. This
can be translated as that Chandigarh is a quality
product market. Hence the team would have ben-
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efitted with more number of CME calls. Further
Chandigarh team could not renew its rate contract
for the year 2015-16.

Conclusion – The drop in calls, failure in the re-
newal of rate contract reflects on the quality of
sales calls  and lax attitude of the team.

Patiala Region has one sales personnel with 8 years
of experience. He has performed little less than
given target (90%), His sale of Power brands (78%)
is above the benchmark. There is a slight drop in
his call average (10.8)

The other facts say that Patiala is a performing
territory.

Conclusion – Although Patiala is a performing
territory with extra efforts on CMEs it would have
not only achieved the target but could have ex-
ceeded the same and could have earned the addi-
tional incentives.

Jalandhar Region has a very new personnel (6
months old). Compared to his tenure his Call rate
is good. His performance is 75% although his power
brand performance should have been better (Only
50%). He needs improvement CME performance.
Other facts show that Jalandhar is more of an in-
stitutional sales market. To develop such market
the company needs a long-term relationship to be
built over the period.  Whereas Mr. Kaushal is
asking for a transfer within 6 months of his tenure
with the company.

Conclusion – Mr. Kaushal has to substantiate his
performance to become eligible for transfer & also
has to improve his performance in next 9 months.

Part II – Use of results obtained from Data analy-
sis – Bottom to Top Strategy

This part includes designing of Action Plan and
designing of objectives & Strategies for Sales Team
Members

The analysis in part I indicates –
Delhi region team needs “Pulling up” strategy as
they are faltering on each aspect.

Chandigarh Team needs to be told to and ask to
plan for the sale they have lost due to non- renewal
of rate contract.

Patiala team has to be motivated to excel their
performance

Jalandhar salesperson has to be told that he cannot
get the transfer unless he proves himself and pre-
pares the replacement

Mr. Philips should also implement the strategy of
periodical review to take necessary action if any
members slip in performance

Conclusion – The analysis of above case study
shows the role of data and data analysis in sales
team management.In the above case data analysis
helped.

In identifying areas of problems -  decline in
performance of Philips. It also shows strategies
and thinking of the company – In the year 2014
company reduced the target of the team as one
power brand has been removed from the market.
After giving one year’s window to adjust to this
change the company has increased the target of the
team for the year 2015.

In identifying nature of the problem of each team
member –

Vipul & Dinesh –Delhi Region – Drop in sales
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calls, no extra efforts taken to make up for the
absence of power brand

Neha & Sanjay – Chandigarh – Drop in quantity &
quality of calls along with the lax attitude

Rathod –Patiala – Performance is satisfactory but
has potential to perform better.Kapoor – Jalandhar
– Performance not bad but has unreasonable ex-
pectations from the organization

Way Forward:-
Identification of individual problems also helps
in identifying a course of action - like a penalty,
counseling, motivation etc. required to manage each
team member.Role of data analytics ends at this
point and the art of management comes into the
picture. In case of Mr. Philips data analysis in-
forms him what improvement is required for each
team member. How to make each one of them
perform is the management skill of the manager.
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Abstract
There is a dawning awareness that data, as a commodity in itself, has little value to an organization unless it
is transformed into meaningful intelligence. The sheer volume of Big Data that organizations can and do
amass is overwhelming. The business has changed dramatically with data analytics becoming a way of life
for HR personnel worldwide. HR analytics is the buzzword among practitioners and consultants in the field
of human resource management. Advanced Analytic drivers such as increased data, increased computational
power, analytical algorithms have developed and positioned HR analytics as a necessary solution. The ease
to use HR analytics will ascend once we are able to overcome the challenges faced in HR analytics. HR
managers are familiar with the concept of HR Analytics but lack the analytical muscle to execute it. HR is all
about people and automation technology should augment the efficiency with which people work, not replace
them. When it comes to a company’s annual HR strategy and planning cycle, much of work is still done
manually by expert HR researchers, analysts, and data scientists. A changing landscape in both technology
and talent means HR must frequently seek out better tactics, processes and tools to survive in the disruptive
environment. This paper gives insights on the alchemy of HR function and the ways to manage the vexing
challenges faced in analytics.

Keywords: HR analytics, big data, talent management

INTRODUCTION

The buzz word analytics is on every manager’s
mind today! So what exactly is analytics?

According to one heavily cited industry report, big
data is anything too large for typical database tools
to be able to capture, store, manage and analyse –

a necessarily subjective and flexible definition,
which ranges from ‘a few dozen terabytes to mul-
tiple petabytes’.

The latter definition would encompass data held
on existing HRIS: small by the standards of large
unstructured data, but big by the standards of the
quantitative data sets used in academic social sci-
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ence and able to generate ‘smart’ insights by virtue
of the longitudinal nature of the data.

HR ANALYTICS

By contrast, the former definition would focus
exclusively on unstructured data, including email
content, communication through social networks,
web searches, digital images and video footage,
and location data from smart phones and other
electronic devices. Therefore, in practical terms,
analytics involves both traditional relational data-
base and spreadsheet-based analysis, new forms of
database software that allow very large quantities
of data to be stored and organised more efficiently
and new techniques for representing and understand-
ing data through visualisation. (Andy et al., 2016)
Human resource analytics (HR analytics) is an area
in the field of analytics that refers to applying
analytic processes to the human resource depart-
ment of an organization with the view of improv-
ing employee performance, hence getting a better
return on investment. HR analytics is all about
building bridge of effectiveness between what HR
does and outcomes of the business – and then cre-
ating strategies based on that information. The key
aspect of HR analytics is to provide data on the
impact the HR department has on the organization
as a whole. (Frost & Sullivan, 2017)

More specifically, data held in HRIS typically are
composed of basic information on the workers.
Additionally, there are a variety of ‘soft’ perfor-
mance data that might be collected from appraisal
and performance management systems, along with
information on training and development that the
worker has experienced, information on grievances,
capability and disciplinary cases, dispute resolu-
tion, internal communications, participation
schemes and staff attitudes surveys.

Historically, the data gathered is stored in separate
pieces of software designed to carry out different
HR processes, but increasingly, as organisations
invest in upgrading HRIS, data is being gathered
together and held in cloud-based data warehouses.
Conceivably, these data could be combined with
‘bigger’ data on what a worker does (location data
from mobile phones, Internet browsing histories,
electronic calendars and other handheld electronic
devices used in production or service delivery), who
they communicate with (email and phone records
and online collaborative tools) and what they com-
municate about (the content of email, instant mes-
senger conversations and SMS messages, and re-
cordings of interactions with clients).

Scattered blog posts provide hints of what might
be possible with big data analysis using these types
of data: extracting information on mood and mo-
rale from large bodies of email messages, mapping
social networks and ties within organisations based
on electronic records of communications, using geo-
location data from mobile devices to gain a better
understanding of what employees do and how they
interact with one another.

But there is a challenge, the technical means to
integrate, organise and analyse data held in con-
ventional HRIS with data from these larger un-
structured sources are as yet not well established
due to lack of expertise and practical knowledge.
There are also significant issues of privacy, con-
sent and ethics to address when storing and
analysing HR data. Making better use of this data
to create and capture value is a necessary prereq-
uisite to the more advanced forms of big data analy-
sis that are in development. (David et al., 2016)
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THE NEED FOR DATA ANALYTICS

We know about Data analytics and how important
it is but why exactly we need analytics?

1. Big Data analytics helps reduction in cost of data
storage, increase efficiency of operations, as
analysis of the entire value chain of an enterprise
is taken care of

2. Gives detailed understanding of employees/cus-
tomers motivations and desires, and reveals pat-
terns of behavior, helping unlock powerful new
opportunities.

3. Helps company to generate predictive scenarios
from historical data sets, and enables an organi-
zation to stay agile in the face of those predic-
tions.

4. Analytics will drive broadening adoption of IoT
and allow it to reach much higher levels of evo-
lution. (Frost & Suvillan, 2017)

Firstly, HR analytics was used to establish a rela-
tionship between leadership quality and lower turn-
over levels, which resulted in higher levels of op-
erator competence, which in turn fed through to
fewer accidents, less maintenance time and higher
customer satisfaction.

Secondly, analytics was used to demonstrate the
significant benefits the business derived from the

company’s graduate training programme; the
programme was doubled in size as a result.
Sparrowet al. (2015) cite the example of how Tesco
applied the analytics tools developed to understand
its customers to better understand its workforce and
how McDonalds was able to identify how staff
demographics, management behaviours and em-
ployee attitudes interacted to optimise restaurant
performance. (David et al., 2016)

SURVEY

“We’re pretty good about collecting data, running
data and looking at data,” but not at using it for
predictive analytics, Michael Rochelle, chief strat-
egy officer and principal human capital manage-
ment.

Survey data Brandon Hall collected last year showed
that only 15 percent to 22 percent of organizations
“can use data for predictive analytics” in each of
five areas: employee performance, time and atten-
dance, scheduling, absence and leave management,
and salary and labor costs. (Martin Berman-
Gorvine, 2015)

Only 4% of the 435 U.S. and Canadian company
respondents to a recent survey reported using pre-
dictive analytics to drive their talent management
decisions, according to Josh Bersin, an expert on
human resources and a contributor to Forbes.com.
Contrast that with Deloitte’s The Analytics Advan-
tage study which revealed 55% of surveyed com-
panies say they invest in analytics to drive market-
ing and sales, and you can see the maturity gap
between the functional areas. Even within the HR
function, only 0.2% of HR professionals are in an
analytics function. (Katherine Koontz, 2017)

A consistent finding from the annual Sierra-Cedar
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HR Systems Survey was that “organizations out-
perform with workforce analytics”

Out of 350 organizations that participated in the
study, 29 were identified as Quantified Organiza-
tions (QO) —that is, organizations that are data-
driven in their decision making.

Four Characteristics of Quantified Organizations,
Business Intelligence (BI) Process Maturity, Man-
ager Access to Analytics, Data Sources, Metrics
Categories.

Higher Return On Equity (ROE) is the measurable
factor for outperformance, which quantifies an
organization’s success at generating profits from
every unit of shareholder equity, such as that allo-
cated to HR technologies. A company that earns
ROE in excess of its cost of equity capital has
added value. QO’s saw a 79% higher ROE than all
other organizations according to the 2014-2015
survey results, suggesting that leadership in HR
analytics enables outperformance. In 2013, Bersin
by Deloitte research showed that the stock prices
of companies with high impact talent analytics
outperformed their peers by 30% over the previous
three years. Also in 2013, the CEB Analytics Sur-
vey found that organizations moving from median
to leadership in workforce analytics improved their
talent outcomes by 12%, leading to a 4% improve-
ment in gross profit margin. This translates into

$12.8 million in savings for every $1 billion in
revenue! (Lexy Martin, 2017)

(Lexy Martin, 2017)

(Lexy Martin, 2017)

Innovators and early adopters implicitly understand
that analytics provides a strong competitive advan-
tage.

What keeps HR professionals from embracing HRA
through the use of BD and adopting this new inno-
vation? Some early adopters of HRA who have
had positive results are Google, SAP, Xerox,
PepsiCo, FedEx Corp., and Aetna Inc., just to name
a few. In an article titled “How Google Became the
#3 Most Valuable Firm by Using People Analytics
to Reinvent HR,” Sullivan (2013) writes, “Google
has the only HR function on the planet that is
managed based on people analytics. Google moved
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into the No. 3 position among the most valuable
firms in the world”. Xerox revolutionized the can-
didate screening for their call centers by utilizing
BD and predictive analytics; the result was a turn-
over decrease of 20% (Rafter, 2013).

Johnson Controls has a newly created function
within their Human Resources organization focused
solely on workforce analytics. Help enable data-
driven people decisions and share the insights from
the data. Ride the wave of enthusiasm for workforce
analytics and help build the function from the
ground up, as it grows into a global center of
Expertise. The mission: create an evidence-based
culture that endorses analytics at the highest levels
Many companies are trying to use advanced
analytics to improve organization’s decisions but
technological challenge is hard enough. Compa-
nies have to identify the right data and develop
useful tools, such as predictive algorithms. After
this the tougher task is getting people to actu-
ally use the new tools.

New technique of learning and development which
involves technology and analytics to counter the
boredome in traditional l&D process is use of
gamification to encourage people to invest the time
and learn how to use the new tools. Gamification
means using motivational techniques like those the
videogame industry has put to such effective use.
Such motivational concepts and techniques encour-
age decision makers to use new analytical tools
and collaborate with each other — both to improve
the tools and to better their ability to make more
informed decisions. (Lori Sherer, 2015)

Time to turn to data and analytics
“When the complexity and variation of human
decision making for a set of tasks exceeds existing
capabilities, it’s a perfect time to turn to data and

analytics to provide guidance” -By Katherine
Koontz.

Company envision a comprehensive people-
analytics approach to ensure that employees are
recruited, on boarded, developed, promoted and
rewarded in ways that maximize their value to, and
satisfaction with, their employer.

Some potential use cases for people analytics
include

1. Path analysis developed to understand the edu-
cation, training, leadership skills and develop-
ment opportunities that result in the most suc-
cessful employees.

2. Network analysis of emails and calendar entries
highlights the relationships between individuals
or specific roles that lead to the high performance.

3. Sentiment analysis of emails and performance
reviews for high-performing managers provides
insight into their approach to management.

4. Network and graph analysis of employees who
commit fraud to identify others who may also be
likely to commit the act.

When data engineers and data scientists are paired
with HR subject matter experts to iteratively apply
analytics against an intractable human management
problem is a great way to deliver value quickly.
That’s why a robust human resources analytics
program will become an imperative for companies
looking to attract, grow and retain a happy and
productive workforce. (Katherine Koontz, 2017)

The Future of the Work place ;Such discussions
about modifications to HR operations are especially
important given the changing nature of the work-
place. HR can optimize a business by using data
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analytics to build ad hoc teams based on individual
skills, talents and strengths.

They can also use data analytics to make sure these
different types of workers are compensated in the
most efficient way - to maximize performance. Also
over the past 10 years, the role of the C-suite has
been redefined, many executives recognize big data
and predictive analytics as the next opportunity to
build competitive advantage. This actually makes
it important for HR teams to adapt the approach of
data analytics.

THE EVOLUTION OF ADVANCED
ANALYTICS

Descriptive Analytics
This stage defines business challenges and
oppportunities, comprising data warehousing. Key
question answered: What is the current scenario?

Diagnostic Analytics
This stage provides insights as to the reasons for
events, using techniques such as drill-down, data
mining, correlations. Key question answered: What
is the reason?

Predictive Analytics
This uses text and data mining technologies, and
primarily deals with forecasting.

Key question answered: What will happen next?

Prescriptive Analytics
This stage of the value chain deals with process
optimization, modeling, and simulation for strate-
gic decision making.

Key question answered: What should I do next and
why? (Frost & Sullivan, 2017)

Key Drivers of Data Analytics
 Increased Data
 Increased Computational Power and Storage
 Evolving Analytical Algorithms
 Business Agility (Frost & Sullivan, 2017)

The Benefits of HR Analytics
 Better Employee Engagement and Satisfaction
 Higher Staff Retention
 More Effective Training and Development
 More Successful Talent Acquisition
 Performance Management (Bosman, Coenette

2017)

Advanced Analytics Challenges
 Lack of Executive Buy-in
 Shortage of Human Talent
 Finding the right mix of Tools (Frost &

Sullivan, 2017)

Figure Which functions have strong analytics capabilities?
(Katherine Jones, 2014)

The HR function is lagging behind other functional
areas of management in the adoption of analytics
technology and in the analysis of big data. Little
evidence can be seen that HR analytics is develop-
ing into a ‘must have capability’, which will ensure
HR’s future as a strategic management function.
Many in the HR profession do not understand
analytics or big data, while analytics teams do not
understand HR. (Katherine Jones, 2014). This it
is crucial that analytics team collaborate with HR
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professionals for outcomes. Today‘s talent manage-
ment programs consistently are providing more and
more data points for our use. Consolidating the
data is not an issue. But to have the required skills
to make accurate business decisions based on the
analysis of data is what we have to deal with. The
ability to analyze the data is very important, and all
HR professionals today should be able to have
command of the rudiments of data creation and
use. Consider data visualization, It is another req-
uisite skill that enables HR members to analyze
and communicate findings from complex data sets.
(Katherine Jones, 2014). The central problem is,
the ideas about HR data and analytics have not
penetrated the thinking of much of the HR profes-
sion. Many HR professionals are sceptical because
they question whether people can be reduced to
metrics. Where these ideas have penetrated HR
thinking, there remains the problem of praxis, the
solution to which is not well understood in HR
circles. (David et al., 2016)

Silo Mentality, For the potential and usage of
analytics in HR and workforce planning – all should
talk about it in conferences and meetings to share
as much as they can to make sure the learning
reaches to all, but it is seen that people don’t share
too much for reason, nobody can do it better than
them or don’t want to lose their expertise…! In
relation to this, there may be insufficient data to
ask the right questions. Silo mentalities within
organisations prevent HR-related data being com-
bined with data on other determinants of produc-
tivity and performance, so it is often hard to build
analytical models that examine the role of HR-re-
lated factors while controlling for other relevant
factors.

Failing at HR Analytics in 7 Easy Steps for failure

1. Position your program as strategic even if you’ve

done nothing that qualifies it as such.

2. Focus on the solution before defining the prob-
lem.

3. Invest most of your resources in technology rather
than partnering with the right vendor. “Build vs.
buy”

4. Hire experts before they demonstrate any exper-
tise.

5. Accept a role and reporting relationship that com-
promises your impact and integrity.

6. Delude yourself into believing that others value
what you are doing as much as you do. Be realis-
tic about your role in the organization.

7. Believe your own press. (Mark Berry, 2016)

Resources managers are facing fresh set of oppor-
tunities and challenges as a result of fast-evolving
digital technology

1.  A ,resilient digital platform that is secure, avail-
able on demand, and easy to set up and use –

The digital platform is at the heart of HR opera-
tions. It’s where intelligence is leveraged and in-
sights moved around the organization. Increas-
ing the frequency of updates and the likelihood
of cyber-attacks – service providers must focus
even more on building secure, scalable and agile
systems.

2. Anywhere, anytime digital insights that improve
business performance.

Predictive analytics can move a business from a
reactive to a proactive state, allowing buyers to
look around the bend and see what’s coming next.
Useful and actionable results.

In HR, embracing analytics is critical. There is a
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war for talent, particularly in areas such as digital
marketing, IT security and programming. (Publi-
cation info: Weblog post. Newstex Global Busi-
ness Blogs , Chatham: Newstex. Oct 9, 2017)

CHALLENGES

No practical experience only theoretical knowledge
The development of HR analytics is being ham-
pered by a lack of understanding of analytical think-
ing by the HR profession. It has come to notice
that HR practitioners who have engaged with lit-
erature of HRA are enthused by its ideas, but feel
no better informed about how to put them into
practice than they were before they read it. This
gets to a situation where, despite the promise, suc-
cessful strategic HR analytics projects appear to be
few. Although many organisations have begun to
engage with HR data and analytics, most have not
progressed beyond operational reporting. There is
little evidence of the strategic use of HR analytics.
Many in the HR profession do not understand
analytics or big data, while analytics teams do not
understand HR (Publication info: Weblog post.
Newstex Global Business Blogs, Chatham:
Newstex. Oct 9, 2017 )

Where to find the Right Skills
A bigger challenge is to find the right skills to
become a data-driven HR department than rolling
out the technology. HR managers need to think
about how they will sharpen their own digital skills
as well as find specialists such as data scientists to
help them exploit their data. Do these skills exist
in the organization or must they be recruited from
the outside? Increasingly, running a successful HR
department will be about blending geeks’ technical
and analytical skills with the intuition of a sea-
soned HR leader. (Bosman, Coenette, 2017).

The “Why” Debate
“Why should we do HR analytics?” Using HR
analytics as a means of proving the value of the
HR function is a misuse of analytics that fails to
create any lasting value for an organization.

This perspective may fail to capitalize on the tre-
mendous value that can be created for an organiza-
tion as a whole from the effective application of
HR analytics. The purpose of HR analytics is to
improve individual and organizational performance.
Added side benefits of HR analytics are that it can
help identify where not to be spending time, effort
and budget, thereby reducing HR workloads and it
can enhance the credibility of HR. (Laurie, et al.,
2011)

HR analytics is probably 5-10 years behind other
analytics disciplines.

It was noted that HR analytics is probably 5-10
years behind other analytics disciplines such as
logistics and marketing analysis for example. But
rather than worrying about this fact, the teams
should look at the reasons why and also how to
utilize those skills.

Analysts in marketing study mathematics, physics,
statistics and then apply these techniques to an
industry. They don’t know everything about mar-
keting strategies on their first day in the role, but
they can design a model to tell with a very high
degree of certainty what the propensity for some-
thing to happen is.

So if the companies don’t utilize these data skills,
they may stay behind other analytical disciplines
and only be able to do a small proportion of what
could be possible with the data available to them.
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Organizations usually indicate the following two
interrelated reasons:

 Different systems are used to record employee
information. Over the years especially large or-
ganizations have grown to complex data archi-
tectures but haven’t defined and implemented a
proper data integration solution.

 The quality of employee related data is not suffi-
cient to be used for analytics. Information from
employees may be incomplete or has not been
controlled for consistency and uniformity.

Of course, If the data is unreliable and incomplete,
the outcome of an analysis is unreliable.

But if organisations have the perfect data ware-
house and some analysts who can perform explor-
atory analyses possibility of getting data 100% stan-
dardized, up-to-date and available is possible.

How All the departments analytics are inter related
For example, a regional senior executive indicates
they are seeing a decline in customer satisfaction
and says they might actually lose a big client. This
is not perceived as an HR issue and it very well
could be that it isn’t. But it is reason enough to
explore all possible causes. The HR has perfor-
mance data that is reliable, consisting of a perfor-
mance rating and a potential score and can ask an
analyst to analyze these data and slice-and-dice by
region, management level and explore further. Per-
haps there can be a link drawn between regional
performance by managers and customer satisfac-
tion or discovering something else in the analysis
that doesn’t impact the issue directly but is some-
thing that does need attention. For example, if a
specific group scores high on ‘has reached poten-
tial’. (Source: FCTB INDICIA)

Present Practices:
Current Human Capital analytics practices that are
prevalent in the industry:

1. Correlation: Correlating people data and busi-
ness is definitely the future of analytics. How-
ever, care must be taken not to use the same for
major decision-making as correlation can, some-
times, identify only mere coincidences.

2. Benchmarking: Benchmarking, a powerful data
collecting tool, should be used as a way of look-
ing at data, and should not be considered as an
analysis procedure.

3. Cause-Effect Analysis: In order to perform cause-
effect analysis in Human Capital analytics, Struc-
tural Equation modelling methods are being used.

4. Regression Analysis: Regression as a statistical
tool helps to view multiple facets of data simul-
taneously and enables the user prioritize the fac-
ets of people data that impact business outcomes.
(Dr. P. Raghunadha Reddy, P. Lakshmi-
keerthi, 2017)

Barriers to HR Analytics
The major impediments to the application of HR
analytics identified are:
• Inconsistent and inaccessibility of data
• Data quality issues
• Lack of standard/generic methodologies to

analyse HR data
• Executive buy-in
• Skill gap in analytical knowledge & experience
• Funding issues
• Wrong or not targeting the right analytical op-

portunities
• Problems in initiating the project
• Improper timing
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These factors are true for countries like India, where
companies are trying to develop HR analytics ca-
pability. The framework to implement an integrated
talent management metric or a HR business driver
analytics requires the usage of advanced statistical
tools beyond the usual univariate statistical tools
(means, quartiles and percentiles). Dooren in his
findings questioned the objectives of using HR
analytics in a company beyond its basic usages when
more than 73.6% of the surveyed organizations
admitted of having capability to utilize only the
basic univariate statistical tools. His finding sug-
gests that the major impediment in developing HR
analytics capabilities is the perceived skill gap in
the industry to analyse data using standard research
methods. (Dr. P. Raghunadha Reddy, P.
Lakshmikeerthi, 2017)

Statistics & Modeling uses in HR Analytics
Namely is the leading HR platform for mid-sized
companies. They announced Namely Analytics
which are new analytics tool that provides HR teams
with the data needed to make strategic people de-
cisions.

With 71% of companies rating HR analytics as a
high priority, Namely designed Namely Analytics
to tackle the challenges so prevalent in growing
companies—such as how to attract and keep great
talent, how to maintain culture as organizations
grow, and how to offer fair compensation.

Namely is used by over 900 clients with nearly
150,000 employees globally (PR Newswire, 2017)

Figure 1.1 Tools of HR analytics

Different kind of emerging analytics which will
be helpful for HR
Authors feel that Analytics have not been utilized
to its full worth in the field of HR , whereas it has
been extensively used in marketing and sales/.The

various tools like text, video and emotion analytics
can be used in HR to utilize big data to the maxi-
mum potential. Figure 1.1 describes the various
tools which can be utilized in HR.

TEXT ANALYTICS

Text analytics, also called text mining or opinion
mining comprises data analytics techniques that
extract rich, meaningful structured data from largely
unstructured data in order to inform strategic deci-
sion making, discern customer sentiment about
products, services, events, extract competitor in-
formation, organization of enormous amounts of
data, and ultimately suggest predictive models to
facilitate business agility.

80% of data today with HR is unstructured, and a
large part of this data is in text format. Organiza-
tions can gather, store and mine this data for smarter
decision-making. The data is generally in the form
of tweets, e-mails, and surveys. It is difficult for an
organization to gather insights from such data in
the absence of advanced analytics.
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VIDEO ANALYTICS

Video analytics, digitally analyzes video feeds us-
ing algorithms to monitor, analyze and manage large
volumes of data. The analytics can be real-time, or
retroactive, where events that have already occurred
are analyzed. By this we can understand the equa-
tion shared in between the departments and also
within the departments. This can inturn help to
understand the relationship between people in the
organization on real time basis and resolve conflict
if any. This can be used for Teamfit analysis.

EMOTION ANALYTICS

Emotional analytics involves analyzing the gamut
of human moods, sentiments, attitudes and percep-
tions via a range of tools such as text, image, video
and speech. Emotion analytics can be based on
facial expression or analysis of speech. Emotion
analytics records and analyzes a person’s facial and/
or verbal cues to identify moods such as happiness,
anger, sadness, fear, disgust and surprise. This can
be helpful while the post appraisal interview with
the superior, in grievance interview & exit inter-
view. By doing this HR can analyse the pattern of
behavior of employees and react in particular man-
ner with the employee to get the best out of him.
(Frost & Sullivan, 2017)

Suggestions
A new concept of “Virtual HR person” should be
adopted.

In “Virtual HR person” a device which can moni-
tor your movement, voice modulation, pitch, heart
rate and temper can intimate you in advance that
you have to stop what you are doing or else you
will fall into trouble or a fight at work place, “In-
creased stress level please take a break”

A “Virtual HR person” can be a device like your
mobile phone or a watch at workplace ‘BOTs’ for
sortlisting CVs at workplace.

Bots can be a software, dashboard or technology
that has predetermined fed program to sort the CVs
according to the Job discriptions.

CONCLUSION

The business world today is more specific in opti-
mistic utilization of resources. As Human resources
are the prime valued sources of any organization,
more attention needs to be paid on this. All impor-
tant decisions have be primarily evidence based.
This evidence based approach in business demands
for HR Analytics. HR Analytics is not only driving
best HR decisions with accurate evidence, but also
provoking organizations to maintain adequate qual-
ity data for justifying ROI in HR Investments. HR
analytics is developing into a ‘must have capabil-
ity’, which will ensure HR’s future as a strategic
management function.

It is evident that the HR function is lagging behind
other functional areas of management in the adop-
tion of analytics technology and in the analysis of
big data.

Many in the HR profession do not understand
analytics or big data, while analytics teams do not
understand HR. There is a huge gap in knowing
the HRA and practically implementing it in the
organization for strategic decision making. Here
the HR department is lacking behind. If given proper
training and education this gap can be bridged. In
this scenario, Academics could play a constructive
role in these developments, but could also do more
to elucidate the praxis of strategic HR analytics. A
different approach to HR analytics is needed, which
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starts with the question of how HR data can be
used to create, capture, leverage and protect value,
then seeks to develop answers to these questions
through more advanced forms of longitudinal mul-
tivariate modelling. However, unless HR profes-
sionals upgrade their skills and knowledge to be-
come champions of this new approach, the existing
forms of HR analytics are likely to seal the exclu-
sion of HR from strategic, board-level influence
while doing little to benefit organisations and ac-
tively damaging the interests of employees. Tech-
nology is here to help HR professionals, to ease
their work and give relief from hardship. This won’t
result into loss of credibility of human touch, be-
cause human touch is always needed. At the end of
the day it is human who has to analyse the data
sorted by data analytics and take appropriate deci-
sions on it. Also to analyse the data HR profession-
als should acquire the skills as excellent analysts
or else one wrong decision taken can break the
organization apart.
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Abstract
Globalisation and constant change in technology are the two major components of today’s business world.
The micro and macro-economic conditions are forcing organizations to change the way they do their busi-
ness. Also due to globalisation, competition gets challenging day by day. Organizations are in a constant
competition for market share and top talent – a vital aspect that includes recruiting, engagement, develop-
ment, and retention, each of which has their own large set of data. This paper discuses the use of this large set
of data for employee retention. A scientific method approach towards data is called people analytics which is
transforming “gut feeling” decision making to data-driven decision making for employee retention strategy.
This paper elaborates about various dimensions of people analytics for employee retention.

Keywords: globalization, data, employee retention, people analytics

INTRODUCTION

“People are our greatest assets”- Peter Drucker

Over the years organizations have recognized its
people as its assets. People who work for an orga-
nization come from diverse backgrounds. They are
from different education, economic and social back-
ground. They contribute to the organization with
their talent and skill sets. In today’s era large orga-
nization invests a sizable amount of money for
recruiting and training its people ie employees. In

spite of all these efforts employee retention remains
one of the most challenging task for human re-
source department.

There are significant costs associated with turn-
over that include direct recruitment costs incurred
whilst searching for a replacement, lost productiv-
ity on the part of the departing employee, lost labour
between the time the individual quits and a re-
placement is hired and reduced productivity of the
new hire whilst learning the job. Organisations often
make a significant investment in training and de-
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veloping their employees and this investment is
also lost when employees leave. Estimates of the
overall cost of turnover range from 90% to 200%
of the departing employee’s salary. The median cost
of turnover for most jobs is about 21% of an
employee’s annual salary, according to the Center
for American Progress. Additionally, on average it
can cost some $3,341 to hire a new employee,
according to the Society for Human Resource
Management. William Wolf, Credit Suisse’s global
head of talent acquisition and development, says a
one-point reduction in unwanted attrition rates saves
the bank $75 million to $100 million a year.

Deloitte Human Capital Trends 2016 shows that
86% of business leaders are deeply concerned about
retention and engagement. The solution is a tool
that can analyze the employee information in an
effective manner. People analytics is one of the
effective tools that can be implemented for reduc-
ing employee turnover.

Retaining employees in today’s competitive land-
scape is increasingly difficult.

PURPOSE OF THIS STUDY

The purpose of this research study is to understand
the role of people analytics for employee retention.
This is a qualitative study.

Conceptual Framework of People Analytics:
Today data and people analytics are transforming
the workplace. HR is becoming a data-driven func-
tion. In simple words people analytics is the use of
data and data analysis techniques to understand,
improve, and optimize the people side of business.
Forbes defines People Analytics as “a segment of
business intelligence that uses people-related data
to optimize business outcomes and solve business
problems”.

Three main types of people-related data that can be
analyzed are:

Table 1: People-related data

Source: https://ideal.com

Process of  People Analytics Implementation:

a) Goals and KPIs:
The first step in introducing People Analytics in
organization is to set goals. Then process of iden-
tification of KPIs and KPOs. This will help for
current problem solving aspects. It’s best to create
a collaborative document that all stakeholders can
easily access. These goals should be revisited quar-

terly to ensure that the organization is on track.

b) Buy in Across Organization:
Data is locked away in different departmental si-
los, and the keys are in the hands of many different
people. To get the most out of People Analytics
platform, all of these decision makers need to get
on board with it and offer their help to set every-
thing up.

No Title of data Components of data 
1 People data  demographics, skills, and engagement 
2 Program data  attendance, adoption, participation in training and development and 

leadership programs, and outcomes of key projects and assignments 
3 Performance data  Performance ratings and data captured from the use of instruments such 

as 360 assessments and succession programs. 



ROLE OF PEOPLE ANALYTICS FOR EMPLOYEE RETENTION: A QUALITATIVE STUDY

Volume IX Issue 12  December 2017  C.I.M.R. ISSN – 0976-062826

c) Setup, connect, aggregate from all systems:
People Analytics, by nature, needs people data. To
get this, organization needs a system that will ag-
gregate all performance data from all of its people’s
functional data systems. The People Analytics plat-
form must first be deployed by technology team,
and then connectors will have to be built to each
cloud app organization want to connect. Once all
of the connectors are in place, data will need to be
pulled from the systems and aggregated into the
People Analytics platform. This should take no
longer than 60-90 days. The data will then most
likely need to be cleaned and correctly formatted
for use.

Role of People Analytics to Reduce Turnover:
In their quest to keep turnover to a minimum, HR
personnel and managers in shift based organizations
are faced with the following questions on a regular
basis:
 How can I reduce turnover and its associated

costs?
 Which staff members are best suited to shift

work?
 Who is best suited to the classic work day (9 am

- 5 pm)?
 Who will last the longest in their positions?
 How can we set up effective shiftgs that opti-

mize employee capabilities?
 What compensations and benefits structure is

most appropriate for the various shift positions?
How can we give employees an opportunity to
provide feedback, helping us build more effec-
tive teams and nuture a sense of involvement and
commitment?

Using workforce analytics tools and techniques en-
ables a shiftbased organization to more efficiently
manage manpower, maximize potential, improve
organizational capacity and ultimately increase
profits.

People Analytics uses algorithm to provide insights
that causes employees to leave and what influences
them to stay. These insights help an organization to
integrate the shared interests of employee and man-
agement and contribute to reducing turnover.

People Analytics Approach - How Organizations
have implemented.

Case Study of Google
“All people decisions at Google are based on data
and analytics.” Google is replacing the 20th century
subjective decision-making approach in HR. Al-
though it calls its approach “people analytics,” it
can alternatively be called “data-based decision-
making,” “algorithm based decision-making,” or
“fact or evidence-based decision-making.” The
people analytics team reports directly to the VP
and it has a representative in each major HR func-
tion. It produces many products, including employee
surveys that are not anonymous, and dashboards. It
also attempts to identify insightful correlations and
to provide recommended actions. The goal is to
substitute data and metrics for the use of opinions.

Almost everyone has by now heard about Google’s
free food, 20% time, and wide range of fun activi-
ties but realize that each of these was implemented
and are maintained based on data. 

Google developed an algorithm for predicting which
candidates had the highest probability of succeed-
ing after they are hired. Its research also deter-
mined that little value was added beyond four in-
terviews, dramatically shortening time to hire.
Google is also unique in its strategic approach to
hiring because its hiring decisions are made by a
group in order to prevent individual hiring manag-
ers from hiring people for their own short-term
needs. Under “Project Janus,” it developed an al-
gorithm for each large job family that analyzed
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rejected resumes to identify any top candidates who
they might have missed. They found that they had
only a 1.5% miss rate, and as a result they hired
some of the revisited candidates. As a result, it
develops predictive models and use “what if” analy-
sis to continually improve their forecasts of up-
coming people management problems and oppor-
tunities. It also uses analytics to produce more ef-
fective workforce planning, which is essential in a
rapidly growing and changing firm. For retention
Google developed a mathematical algorithm to
proactively and successfully predict which employ-
ees are most likely to become a retention problem.
This approach allows management to act before
it’s too late and it further allows retention solutions
to be personalized.

CONCLUSION

People Analytics thus help the organization to de-
sign a strategic workforce planning by analyzing
the every aspect of HR matrics. The value that
people analytics brings to managing employees is
in identifying and analyzing the relation between
engagement and retention. How and why people
are engaged with what they do, how does that trans-
late into the business metrics and what HR can
improve to retain them - these are the key insights
that can transform the way organisations do busi-
ness.
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Abstract
Human Resource is a vital element of every organization which ensures achievement of organizational goals
through the human capital. This can be achieved by deriving strategies that address various areas such as
Recruitment and Selection, Training and Development Performance Management, Compensation Manage-
ment, etc. The prosperity of organizations becomes explicitly dependent on the intellectual capacity of their
employees and their ability to change and adjust to the dynamic business environment. Through training,
employee morale and satisfaction, organization productivity and service quality improve and it also acceler-
ates the individual and societal growth. Training helps organizations to remain competitive by continually
educating their workforce. Creating a pool of cross-trained employees helps to bridge gaps when someone
unexpectedly leaves the company - or if they accept a transfer or a promotion. Nowadays, analytics also used
in HR to prepare cost and investment in their talent pool like cost per hire cost per participation in training,
revenue and expense per employee. It provides an opportunity for defining strategy for retention and hires
plan. It can also give a complete picture of an organizational head counts based on demographics – age,
gender, geographical, departmental, qualifications etc. This paper entails the importance of Training and
Development in Operations Department at HPCL, MR. For this, the survey was conducted to perform a gap
analysis to identify the gap between current and expected level of competencies of every job role and current
employees. From external data through online portals, training practices implemented at other petroleum
organizations such as Bharat Petroleum, Reliance, ONGC were identified. The effectiveness of current train-
ing methods was mapped. Core and important competencies for every job role were identified and based on
individual as well as departmental performance in those competencies, training calendar was made; focus-
ing on the training which were crucial.

Keywords: Human Resource, Training, HPCL, Analytics

INTRODUCTION

Introduction to Industry: Petroleum Refining
Petroleum, along with oil and coal, is classified as
a fossil fuel. Fossil fuels are formed when sea plants

and animals die, and the remains become buried
under several thousand feet of silt, sand or mud.
Fossil fuels take millions of years to form and there-
fore petroleum is also considered to be a non-re-
newable energy source. Petroleum is formed by
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hydrocarbons (a hydrocarbon is a compound made
up of carbon and hydrogen) with the addition of
certain other substances, primarily sulfur. Petroleum
in its natural form when first collected is usually
named crude oil, and can be clear, green or black
and may be either thin like gasoline or thick like
tar. There are several major oil-producing regions
around the globe. Kuwait and Saudi Arabia’s crude
oil fields are the largest, although Middle East oil
from other countries in the region such as Iran and
Iraq also make up a significant part of world pro-
duction figures. The North Sea crude oil fields are
still fairly full and are arguably the second most
influential oil field in economic terms. Texas, once
the world’s major oil region, is now almost com-
pletely dry. In 1859 Edwin Drake sank the first
known oil well, this was in Pennsylvania. Since
this time oil and petroleum production figure grew
exponentially. Originally the primary use of petro-
leum was as a lighting fuel, once it had been dis-
tilled and turned into kerosene. When Edison
opened the world’s first electricity generating plant
in 1882 the demand for kerosene began to drop.
Without refining, the rich resources of crude petro-
leum of nature would remain latent. Value-added
products from crude petroleum like petrol, diesel,
kerosene, liquefied petroleum gas, naphtha and
many more products would not be available for
growth and development of a nation. HPCL refin-
eries upgrade the crude petroleum into many value-
added products and over 300 grades of lubricants,
specialties, and greases. The Lubricating Oils Re-
finery set up at Mumbai is largest lube refinery in
India. It produces superior quality lube base oils.
The offsite product handling facilities of refineries
at Mumbai and Vishakhapatnam has been automated
(HPCL Handbook).

Introduction to Company: Hindustan Petroleum
Corporation Limited

HPCL is a Government of India Enterprise with
a Navratna Status, and a Forbes 2000 and Global
Fortune 500 company. For the last 40 years and
more, Hindustan Petroleum has meant different
things to different people. For some, it represents
an abundant supply of Petrol and Diesel. For oth-
ers, it stands for the easy availability of LPG and
lubricants. Thousands of others see in it an inex-
haustible reservoir of Kerosene and other petro-
leum products for meeting their energy needs. For
all of them, HP signifies an ever- radiant source of
energy. The energy that is making a big difference
to millions of lives. HP is all set to unveil an ex-
citing new phase in its growth. Diversifying into
oil Exploration and Production, Power Generation,
Renewable Energy ventures and much more. Con-
fident of creating a Future full of Energy.

HPCL owns & operates 2 major refineries produc-
ing a wide variety of petroleum fuels & specialties,
one in Mumbai (West Coast) of 6.5 Million Metric
Tonnes Per Annum (MMTPA) capacity and the
other in Visakhapatnam, (East Coast) with a capac-
ity of 8.3 MMTPA. HPCL also owns and operates
the largest Lube Refinery in the country producing
Lube Base Oils of international standards, with a
capacity of 428 TMT. This Lube Refinery accounts
for over 40% of India’s total Lube Base Oil pro-
duction. Presently HPCL produces over 300+ grades
of Lubes, Specialities, and Greases. HPCL in col-
laboration with M/s Mittal Energy Investments Pte.
Ltd. Is operating a 9 MMTPA capacity Refinery at
Bathinda with 49% equity in Punjab and also holds
an equity of about 16.95% in the 15 MMTPA
Mangalore Refinery and Petrochemicals Ltd.
(MRPL). HPCL has the second largest share of
product pipelines in India with a pipeline network
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of more than 3015 km for transportation of petro-
leum products and a vast marketing network con-
sisting of 13 Zonal offices in major cities and 106
Regional Offices facilitated by a Supply & Distri-
bution infrastructure comprising Terminals, Pipe-
line networks, Aviation Service Stations, LPG
Bottling Plants, Inland Relay Depots & Retail
Outlets, Lube and LPG Distributorships. Consis-
tent excellent performance has been made possible
by a highly motivated workforce of over 11,000
employees working all over India at its various
refining and marketing locations. View Past Annual
Reports to know more about HPCL. The RTI In-
formation Manual provides various details about the
operation of the Corporation. HPCL is committed
to achieving the economic, ecological & social
responsibility objectives of sustainable development
consistently through varied operations and activi-
ties. HPCL’s focus areas are in the fields of Child
Care, Education, Health Care, Skill Development
& Community Development, touching lives of a
weaker section of society (HPCL Handbook on
Capability Building).

Training Need Analysis

Goldstein (2001) in A Study of Training Need
Analysis Based Training and Development: Effect
of Training on Performance by Adopting Develop-
ment Based Strategy by Chahal (2013), claims that,
of all of the best practices, needs assessment is
probably the most important part of the process.
Therefore, training needs assessment is the founda-
tion of the entire instructional design process. It
establishes the content of subsequent training. If
not done correctly, or at all, the job -relatedness,
effectiveness, and validity of any training program
are jeopardized. In addition, needs assessment pro-
vides a database to support or justify resource al-
location for other human resource functions. There-

fore, Rothwell (2002) indicates effective training
as systematically designed learning, based on a
complete analysis of job requirements and trainee
compatibility. This clarification implies a definite
training process, one highly regarded model for
describing the systematic development of training
programs is the instructional design process. Com-
petency Mapping:

Competency Mapping

Ongoing and unrelenting economic, social and tech-
nological changes have spurred the need for flex-
ible, skilled workers who can help their organiza-
tions Succeed and sustain a competitive advantage.
To be relevant to organizations and indispensable
to clients and customers like workplace learning
and performance professionals must continually
reassess their competencies, update their skills and
have the courage to make necessary changes. Busi-
nesses and managing business has and will always
be complex. There is no denying the need to per-
form through a combination of utilizing predictive
or forecasting tools, techniques, and methods, yet
without trivializing the need to sustain and drive a
motivated high performing workforce. The
company’s need to sustain in a competitive envi-
ronment gave rise to the need to understand and
learn to establish the context of competency map-
ping. Competency Mapping determines the extent
to which the various competencies Related to a job
are possessed by a job holder. Thus, competency
mapping is a process used by an HR expert to
identify and list out competencies that are most
relevant and significant to carry out a job in an
effective manner. Although the definition of com-
petency mapping given here refers to individual
employees and job holders, companies also map
competencies but form a different perspective
(Garrett, 2007) in Effectiveness with special refer-
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ence to Sales Staff of Pharmaceutical Industry of
Ahmedabad Region by Shah, C. R. (2016).

HR Analytics

HR analytics, also called talent analytics, is the
application of considerable data mining and busi-
ness analytics techniques to human resources data.
The goal of human resources analytics is to pro-
vide an organization with insights for effectively
managing employees so that business goals can be
reached quickly and efficiently. HR analytics does
not only deal with gathering data on employee
efficiency. Instead, it aims to provide insight into
each process by gathering data and then using it to
make relevant decisions about how to improve the
processes. HR analytics does not only gathering
data on the employee; instead, it aims to provide
insights into each process by using data to make
relevant decisions, improve the processes and op-
erational performance. HR collects enough data on
employee’s personal information, compensation,
benefits, retirements, attrition, and performance,
succession time to time so it is important to use it
properly to interpret the outcome and spots the
trends. Analytics also used in HR to prepare cost
and investment in their talent pool like cost per
hire, cost per participation in training, revenue, and
expense per employee. It provides an opportunity
for defining strategy for retention and hires plan. It
can also give a complete picture of an organiza-
tional head counts based on demographics – age,
gender, geographical, departmental, qualifications
etc. One such is Talent analytics; which is more
qualitative and is basically for processes from tal-
ent management like personal development, recruit-
ment, succession planning, retention etc. It can help
organizations to better analyze turnover, identifying
top performers, identifying the gaps and develop
the proper training for them. It can also find

out reasons for attrition and provide options to take
strategic decision for retention as well (Raje, 2013).
Workforce analytics is another common one which
is more quantitative; it helps leaders to develop
recruiting methods and specific hiring
decisions, optimizing organization structure, iden-
tify quantify factors for job satisfaction; determine
the need of new departments and positions. It also
helps the organization to identify, motivate and
prepare its future leaders. Align and motivate
workforce and continuously improve the way of
work. Predictive Analytics, based on statistics, data
and becoming more attractive. It helps leaders to
take more strategic decisions based on the facts.
Data are generally presented in a graphic, statisti-
cal reports, dashboards which are easy for leaders
to understand. It offer leaders to provide solutions
to some complex decision making processes and
helps them in determining critical situations like
tacking pay gaps, set of workers who are always at
risk of resigning, understanding the psychographics
(personality, interest, work styles etc.) of employ-
ees, behavioural qualities of applicants and many
more (Thomas, 2015).

OBJECTIVES OF THE STUDY

1. To find out the weight of each unit of the Job
Role in Operations department in HPCL, MR

2. To find out competencies for each job role in
Operations Department in HPCL, MR

3. To carry out a gap analysis of competencies in
Operations Department in HPCL, MR

4. To identify the effectiveness of current training
practices in Operations Department in
HPCL,MR

5. To identify new training needed in Operations
Department in HPCL, MR
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Literature Review
According to Gould, et al. (2003), training needs
analysis is the initial step in a cyclical process which
contributes to the overall training and educational
strategy of staff in an organization or a professional
group. The cycle commences with a systematic
consultation to identify the learning needs of the
population considered, followed by course plan-
ning, delivery, and evaluation.

As Chahal (2013) said, in today’s complex and fast-
changing organizational environment, developing
human resources is of paramount importance and
training has now become one of the important seg-
ments of Human Resource Development (HRD)
process. That is why the efficiency of any organi-
zation depends directly on how well its employees
are trained. Training motivates employees to work
efficiently and it is widely accepted as a problem-
solving tool. The Human Resource Development
department has to play a more proactive role in
shaping the employees to fight out the challenges.
Goldstein, (1993) defined training as the system-
atic acquisition of skills, rules, concepts, or atti-
tudes that result in improved performance in an-
other environment. Garrett, (2007) has explained
competency map as a tool which defines the job
demands. A competency map is a list of an
individual’s competencies that represent the factors
most critical to success in given jobs, departments,
organizations or industries that are part of the
individual’s current career plan. Competency map-
ping is a process an individual uses to identify and
describe competencies that are critical to success
in a work situation or work role.

Shulangana (2013) says, designing the competency
mapping based model has always been a challeng-
ing task as there are numerous options available in
choosing the techniques involved in the process.

There are various models developed for perform-
ing competency mapping in an organization. There
is no one specific form of conducting competency
mapping. Thus, the success or the failure of the
model lies with the fact of choice of technique and
the application of the techniques based on the na-
ture of the organization.

According to Rawat (2017), the purpose of train-
ing and development can be explained as follows:
Training and development programs can help in
improving the quality of work produced by the
workforce of an organization. Employees are able
to master the work of their jobs and that’s how
they develop and grow themselves in a professional
way. These programs help employees to keep them-
selves up to date with the new trends in latest tech-
nology, which reduces the chances of termination
of the job. These programs help new employees to
adjust themselves to a new working environment,
culture, and technology. It helps organizations to
easily achieve their targets and goals what they
actually planned for. Training and development
program clearly identifies and teaches employees
about the different risk involved in their job, the
different problems that can arise and how to pre-
vent such problems. This helps to improve the
health and safety measures in the company.

According to Dacee (2008), property-oriented new
employees such training. It saves time and effort.
Formal orientation programs reduce the time and
effort required for supervisors to train new em-
ployees. In addition to these, based on the kind of
job needs the organization will develop future ef-
fectiveness. Some potential objectives are to help
the organization grow, to adapt technical develop-
ment to fulfill responsibilities and to provide greater
job satisfaction. Through training and development,
important skills such as problem-solving skills,
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communication skills, and team building skills are
developed.

Baldwin et al (1988) in his research paper “Trans-
fer of training: A review and direction for future
research” said that companies that engage in orga-
nizational development commit to continually im-
proving their business and offerings. The organiza-
tional development process creates a continuous
cycle of improvement whereby strategies are
planned, implemented, evaluated, improved and
monitored. Organizational development is a proac-
tive approach that embraces change (internal and
external) and leverages it for renewal. The goal of
improving communication is to align all employ-
ees with shared company goals and values. Com-
munication is open across all levels of the organi-
zation and relevant feedback is recurrently shared
for improvement.

According to Campbell (1971), training can help
to standardize the operating procedures of the or-
ganization. Standardization of work procedures
makes high levels of performance rule rather than
the exception. Trained personnel are able to make
better and economical use of the available resources
and reduce wastage. Also, the trained employee
reduces the rate of accidents and damage to ma-
chinery and equipment within the organization.
Training program molds ties and generates better
cooperation and greater loyalty as result morale of
the employees is increased. Training helps to mini-
mize dissatisfactions, complaints, and absenteeism
and employee turnover. A major benefit of organi-
zational development is innovation, which leads to
product and service enhancement. Innovation is
achieved through employee development, which
focuses on rewarding successes and boosting mo-
tivation and morale. The top management can iden-
tify the talent, who can be groomed for handling

higher positions and responsibilities in the organi-
zation. By providing an opportunity for self-devel-
opment, employees put in their best efforts and
contribute maximum to the growth of the organiza-
tion.

According to Goyal, S., and Chhabra, N. (2015),
the training not only cultivate work knowledge and
skills, develop productivity for the products and
services, but rather to perform work. The prosper-
ity of organizations becomes explicitly dependent
on the intellectual capacity of their employees and
their ability to change and adjust to the dynamic
business environment. Through training, employee
morale and satisfaction, organization productivity
and service quality improvement and it also accel-
erates the individual and societal growth. Many
challenges are ahead; but now, more than ever, the
training field lives in interesting times. Training
helps organizations to remain competitive by con-
tinually educating their workforce. Training and
development directly improve efficiency and pro-
ductivity of employees. Employees remain up to
date with new technology and thus use existing
ones in a better way. Creating a pool of cross-
trained employees helps to bridge gaps when some-
one unexpectedly leaves the company - or if they
accept a transfer or a promotion.

As in Roffe, I. (1999), training and development
help in increasing the job knowledge and skills of
employees at each level. A well-trained employee
will be well acquainted with the job and hence
they need less of supervision. Training creates a
feeling of confidence in the minds of the employ-
ees. It gives them a security at the workplace. As
a result, labor turnover and absenteeism rates are
reduced. Career development can lead to higher
earnings. Trained workers handle the machines
safely. Thus, they are less prone to accidents and
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errors. It can be concluded that in light of several
benefits, training is an essential activity, which
should be taken very seriously by the employees
and employers.

Agarwal (2015), training need analysis is an analy-
sis of the business needs or other reasons the train-
ing is desired. What is the organization overall try-
ing to accomplish? The important questions being
answered by this analysis are who decided that
training should be conducted, why a training pro-
gram is seen as the recommended solution to a
business problem, what the history of the organiza-
tion has been with regard to employee training and
other management interventions. This is a detailed
analysis of the various tasks being performed by
the employee. This is an analysis of the job and the
requirements for performing the work. Also known
as a task analysis or job analysis, this analysis seeks
to specify the main duties and skill level required.
This helps ensure that the training which is devel-
oped will include relevant links to the content of
the job. Analysis dealing with potential participants
and instructors involved in the process. The impor-
tant questions being answered by this analysis are
who will receive the training and their level of
existing knowledge on the subject, what the learn-
ing style is, and who will conduct the training. Do
the employees have required skills. To find out
changes to policies, procedures, software, or equip-
ment that require or necessitate training.

RESEARCH METHODOLOGY

A systematic plan for conducting research was
drawn using a variety of both  qualitative and
quantitative research methods, including experi-
ments, survey research, participant observation, and
secondary data.

In qualitative research, individuals were selected to
participate in the research on their first-hand expe-
rience. Random Sampling or Probability sampling
method was used for collecting the information from
the respondents.

Unit of Analysis

— Operations Department, HPCL, MR

Target Population
 In this study, the sampling unit was Operations
Department, HPCL, MR.

Sampling Size
Though large samples give more reliable results
than small samples due to constraints of time, the
sample size was restricted to 211 respondents.

Sampling plan and frame:
The data was collected from the homogenous
sample that is Operations Department, HPCL, MR.
A sample survey was conducted to estimate the
population attributes by Probability Simple Ran-
dom Sampling Method.

Instruments

The development of the survey instrument and
interview protocol was based on the research ques-
tions, relevant literature and the researcher’s obser-
vations and prior experiences. The instrument used
for this survey was the Questionnaire.

Questionnaire
Questionnaires are effective mechanisms for effi-
cient collection of certain kind of information. A
questionnaire is a research instrument consisting of
a series of questions and other prompts for the
purpose of gathering information from respondents
((Malhotra and Dass).
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Data Analysis and Interpretation

The Tabulation was completed in Excel format and
then data was analyzed. The survey was constructed
so that it could not be submitted unless all ques-
tions have been answered. While this minimizes
the chances that there will be missing data, data
was thoroughly checked for any additional errors
that may have occurred during transfer or refor-
matting.

Analysis and Interpretation

Question 1: How to find out the weight of each
unit and that of each competency in operations de-
partment?

1, Identification of competencies required for a
particular role:

Figure 1: Identification of competencies required for a particular role

Interpretation

There are total 8 departments in HPCL,MR which
are: Technical, Maintenance, Projects, Operations,
Materials, Inspection, Engineering, and Safety. Out
of these departments, Operations is the largest and
most important one. There are total 15 roles and
211 officers in operations department with grades
ranging from A-D. Each role is responsible for 7

units and each role has a list of competencies
ranging from 136-167. Each of this competency is
divided into 3 parts: Basic, Semi-advanced,
Advanced. Based on the time consumed, importance
and frequency need of the competency, each of the
competencies is rated between 1-10 e.g. 5 Points to
the knowledge of SOP, 1 Point to communication
skills etc.
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Question 2: How to carry out a gap analysis of
competencies in operations department?

1. Rating competency levels:

Assessors used the following guidelines:
• Define quantifiable indicators for each

competency
• Find out the level of the workforce by making

them rate themselves on each competency
• Finalise and present for approval of role holders’

supervisor

2. Competency Scoring:

Step 1: Competencies have been segregated into
three levels of expertise (Basic, Semi-advanced, And

Advanced) and rated as follows:
1. Y – Adequate Knowledge of the desired

competency ( 100% Point)
2. P – Partial Knowledge (50% Points)
3. N – No knowledge of the required competency

(0 Points)
Step 2: Weights are assigned to each competency
based on its importance.

Step 3: Competency score is calculated for each
employee using the following formula:-

(Competency Level x Weight Assigned to Competency)

Total Weight of Competencies for the particular role

3. Preparing training calendar:

 Based on the results of steps 1, 2 and 3; identification of areas to be focused is done.
 Individual, as well as departmental performance, is mapped and name, number of officers who

should attend training are listed down.
 A training calendar is then prepared which includes above-mentioned factors in a systematic format.

Interpretation:

 Sections with highest average
Competency scores: Onsite Operations -FRE and Power and Utility

 Section with lowest average competency score: P&U : CPP, Offsite Operations -LR Offsite
 Sections above thresh hold: FRE, GFDS, LR, LOUP, Utility, FR, FRE&LR

Managers & RSM
 Sections below Threshold: Combination, LRE, CPP, FR Offsite, FR

Automation, FR Offsite.
 Average Competency Score Basic: 85%
 Average Competency Score Semi Advance: 66%
 Average Competency Score Advance: 63%
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Findings:

 Sections with highest average competency
scores:

Onsite Operations –FRE, Power, and Utility
 The section with lowest average competency

score:
CPP, Offsite Operations –LR

 Sections above thresh hold:
FRE, GFDS, LR, LOUP, Utility, FR, FRE&LR
Managers & RSM

 Sections below Threshold:
The combination, LRE, CPP, FR Offsite, FR
Automation, FR Offsite.

CONCLUSION & RECOMMENDATIONS

Training needs analysis (TNA) addresses the
problem of methodically discerning the actual gaps
in the needed skills of the workforce. TNA at
Organization level takes a critical look at the
organization’s mission, vision, goals, and objectives
and how the organization’s internal environment
and culture and the existing employees’
competencies are conducive for the achievement
of the organizational goals. During training need
analysis at HPCL, it was found that training
effectiveness variables found to be related to post
training attitudes. These attitudes were input indica-
tors such as objectives of the organizations and
training need analysis and process indicators such
as training methods, size of participants, and
periodical training. The first step in a successful
training calendar is to determine that a training need
exists through a process known as a needs
assessment. Needs assessment involves three steps:
organizational analysis, person analysis, and task
analysis. Various methods—including observation,
interviews, and surveys or questionnaires—are used
to conduct a needs assessment. There were two

types of training programmes for the employees:
Behavioural and technical.
 Out of technical and behavioral competencies,

technical competencies are needed to be focused
more at this point keeping the long-term goal
of the project in mind

 Officers are efficient at Basic level of skills.
However, semi-advanced and advanced level
skills are needed to be enhanced

 There is a shift in average age of A, B, C, D
grades. As new and young employees are
joining, training related to basic competencies
will need more attention in the future.

 Officers prefer external tutor over internal tutor.
 Updating job role competencies, training

methods and employee records on a timely basis
is required.

Analytics is always an important topic and trend in
every part of business and HR is also not far behind.
Today many organizations are looking for metrics
or analytics in HR which are not just related to
people but also on processes such as recruitment,
retention, compensation, succession planning,
benefits, training & development, performance and
appraisal and many others. In short Talent, analytics
is becoming more popular these days as companies
are doing a lot of efforts to cultivate and align
HCM with core business objectives in order to
achieve a competitive fringe. HR analytics is the
application of advanced data mining and business
analytics techniques to employees’ data. Thus,
HPCL can also benefit from HR analytics by
aligning it with different subsystems of HR, which
would not only help in the assessment of training
need in advance but also in predicting retention
and extensive modeling capabilities for workforce
planning.
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Abstract
Globalisation has brought the significant transition in terms of new products and services in Indian market.
Luxury/lifestyle product segment is one of the niche but prominent segment in Indian market .The fermented
beverage product made of grape called ‘wine” has gained importance in this market over a last decade. The
market data shows a positive growth in market size. Consumer base is also increased over the years includ-
ing youth and women. Women consider wine as a sophisticated drink. Actually wine is a complex product
offering. It consists of colour grape variety region, tasting notes, food pairing ect. These aspects are impor-
tant for a wine consumer while selecting a wine in matured wine market. India is still un matured wine
market. As a result the wine related knowledge of Indian wine consumer is yet to evolve to the full extent. The
paper focuses on understanding of women wine consumer about various aspects related to wine while choos-
ing a wine. The main objective of the paper is to know consumers’ basic understanding about wine in terms
of grape variety.

1. INTRODUCTION

Globalisation has transformed Indian way of life.
Economic reforms in 1991 opened business oppor-
tunities for global companies in India. As a result
Indian middle class started enjoying good level of
income pattern than their earlier generations. Origen
travel became affordable for them. Many profes-
sionals travelled abroad frequently for the work
purpose. They were exposed to newer type of food
and beverages. Wine is one the trend which was
adopted by them as an alternative to hard liquors.
In 2001, implementation of the ‘Maharashtra Grape

Processing Policy’ stimulated a boom in the State’s
wine production from 712 kiloliters in 2002 to over
20 million liters in 2008-09. In 2008, the ‘Karnataka
Wine Policy’ simplified the process for, and re-
duced the cost of, obtaining a winery license to
significantly expand the market. (Dezan Shira 2015)
In addition, to further promote investment and pro-
duction, the States established a number of inte-
grated wine parks which provide basic infrastruc-
ture facilities and offer incentives for new units
such as: a 100 percent exemption from excise duty
for 10 years, relief in sales tax levels and subsidies
for production duties. As a result, many new win-
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eries have since commenced production.

2. INDIAN WINE MARKET

Since last decade India is emerging as an important
wine market. Penetration of wine is low: 2-3 mil-
lion consumers consume total 24 million litres. India
is 11th biggest wine consuming country in Asia-
Pacific region.

As reported by The Indian Express, by 2017, wine
consumption in India will have increased to 2.1
million cases, up 73% from the 1.10 cases con-
sumed in 2013.According to the Vinexpo survey,
Indians are likely to drink 1.15 million cases of red
wine, 0.63 million cases of white wine and 0.10
million cases of rosé by 2017. More than 61 per
cent of the wines drunk in India are red and this
segment is expected to grow by 71.6 per cent be-
tween 2013 and 2017. Red and White, both are
traditional wine in India which will continue to
grow in coming years. Whereas sparkling wine and
rose wine are comparatively new categories in the
country which are expected to catch the market
fast. Sparkling wines has the most promising fu-
ture with many players entering this category and
active promotions in five-star and mid-tier hotels.
Sula Vineyards dominate the India wine market with
other prominent players like Grover Vineyards
Majority of India’s wine regions are concentrated
in the south-western part of the country, primarily
in the state of Maharashtra and Karnataka. Among
regions, western India has the highest wine sales,
followed by north and south. Domestically, 80% of
wine consumption is confined to major cities like
Mumbai, Delhi, Bangalore and Goa. Moreover sales
from retail dominate the market as compared to
institutional sales. India’s economic growth rate over
the past years, growing disposable income, increas-
ing foreign travel, exposure to global lifestyle,

younger screwing demographics, higher social ac-
ceptability of women consuming alcoholic bever-
ages, easier availability through newer retail for-
mats, greater awareness of the health benefits of
wine, government measurement of delinking wine
from hard liquor, are the major factors for growth
of wine market in India.

3. INDIAN WINE CONSUMER

The Indian wine drinking community is estimated
at two million consumers who, along with expatri-
ates and foreign tourists. Wine drinkers are drawn
largely from the estimated 20 million upper income
consumers (two percent of the population). These
consumers tend to have rising levels of disposable
income, greater exposure to foreign foods through
travel and a willingness to try new products. Other
factors for the development of the wine market
such as high levels of education, a young popula-
tion and fluency in English. A growing awareness
of health issues is causing some consumers to
switch to wine from drinks with higher alcohol
content. In Delhi and Mumbai, serving wine at
dinner events is becoming more common and wine
consumption is considered a sign of status for some.
Given high costs, imported wines are typically
consumed on special occasions or given as gifts.
Red wine is the most popular wine, accounting for
45 percent of consumption, followed by white wine
at 40 percent, sparkling wine at 10-15 percent and
rose at 1-5 percent. Wine is primarily an urban
drink and the states of Maharashtra (home to
Mumbai) and Karnataka (home to Bengaluru), the
Delhi metro area and the tourist destination of Goa
account for an estimated 75 percent of wine con-
sumption. The states of Andhra Pradesh, Assam,
Punjab, Rajasthan, Tamil Nadu, Uttar Pradesh and
West Bengal are the next largest consuming areas,
but consumption levels are low.
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Source: http://asia.nikkei.com

4. WOMEN WINE CONSUMER

One of the dramatic changes occurring in India
today is an increase in social freedom for women.
Traditionally it was taboo for women to drink al-
cohol at all, much less in public, but today record
numbers of women are starting to sip a glass of
wine while dining out. Women themselves are
becoming financially independent, thus able to make
their own decisions about how they will behave
and how they will live their lives. An estimated 75
% of urban affluent young Indian women now drink
wine occasionally, according to the Indian Wine
Academy. Women are drinking more wine because
they consider it a „sophisticated drink  that „raises
their stature in social gatherings. They prefer to
visit exclusive wine retail outlets than a conven-
tional wine shop. Booming metropolitan areas with
large middle class communities provided the per-
fect areas for greater wine consumption. Today
drinking for young women in tier 2 cities will be
socially acceptable. Increasingly, many consumers
are opting to drink wine at home, indicating a move

towards changing cultural mindsets. Wine is being
regarded as cool, aspirational and a healthy bever-
age.

5. REVIEW OF LITERATURE

Mukund Padmanabhan (2010) in his article talks
about What do Indians like to drink But do we
really know? The problem is not merely that we
don’t have anything remotely close to a proper
survey on Indian wine drinking habits. Also, the
wine produced in India is not diverse enough to
throw much light on consumer preferences. Yes,
domestic production accounts for a little over 6
lakh cases, something like 75 per cent of the total
wine consumed in the country. But despite the in-
crease in the number of varietals, the consumer is
pretty starved of choice when drinking wine pro-
duced in India. Red wine is mainly Cabernet
Sauvignon, Shiraz or a blend of the two. Most
whites in the market are either Chenin or Sauvignon
Blanc. There is a preference for reds over whites.
Sixty five per cent of the wine he imports are reds.
Younger people consume a lot of wine. Over 50
per cent are within the 25 to 35 age bracket and
possibly another 25 per cent between 35 and 45.In
retail sales, there is a marked preference for new
world wines — from countries such as Australia,
Chile and South Africa. It’s possible that consum-
ers see better value in them. Manu Vipin (2011) in
his article Raising a toast to Indian wine says that
Upwardly mobile Indians are taking to wine drink-
ing. Thanks to the availability of quality Indian and
international brands and a high disposable income.
The wine connoisseurs say Indian wine has come
of age. It is a new industry and there is mass pro-
duction because of the subsidy allotted by the gov-
ernment. There are a lot of wine floating in
Maharashtra, Bangalore, Delhi and Kolkata. But it
is yet to trickle down to smaller cities. So wine has
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a great scope in Indian market to grow. Bhisham
Mansukhani (2011) in his article Cheers to new
Indian wine Over the past few years, Indians have
been steadily increasing their consumption of wine.
So much so that until the recent global economic
meltdown, the rate of growth of the country’s wine
market made wine exporters from countries such
as France, Italy and Australia giddy thinking about
the number of cases they could drop at Indian ports.
But despite the hype surrounding the wine market,
the choice of local wines has been limited to a
quartet of French varieties grown largely in Nashik.
Anumeha Chaturvedi (2017) from economic times
writes in her article in that Sonal Holland Wine
Academy commissioned Drshti Strategic Research
Services conducted the first-ever comprehensive
survey of the urban Indian wine consumer. Accord-
ing to survey results, Consumers’ understanding of
wine is limited; however, awareness and consump-
tion are positively related. Other than colour, there
is very little involvement with other wine styles;
names of regions and grape varieties remain under-
developed cues. This points out to the nascence of
the wine market in India, and the scope for educat-
ing and involving the consumer. Price remains the
most important choice cue for consumers. Women
represent an increasingly important market segment
for the wine industry. Indian women view wine as
a classy, empowering, healthy beverage and are
experiencing fewer cultural inhibitions when drink-
ing wine in the presence of their family members
or the society at large. Women are purchasing wine
as often as men across all occasions .According to
Zina Ray Chaudhari (2017) from scroll.in ,In-
dian wine consumer is still not able to differentiate
a Cabernet Sauvignon from a Sauvignon Blanc, or
a Pinot noir from a Pinot Grigio.

6. RESEARCH METHODOLOGY

6.1 Purpose of the study:
Based on the above literature review this study
attempts to find out women wine consumers knowl-
edge about wine.

6.2 Objectives:
 To find out women wine consumers understand-

ing about different type of wine grapes
 To explore the women wine consumers aware-

ness about wine regions.
 To understand women wine consumers depth of

wine knowledge.

6.3 Consumers Responses:
 Data Collection tool- Questionnaire
 Method of Sampling- Snowball Sampling
 Sample Size- 146 Women
 Area- City of Mumbai

6.4 Hypothesis:
(Ho) hypothesis –More than 50% of women wine
consumers in Mumbai are with actual deep knowl-
edge about the wine.

(Ha) hypothesis- Less than 50% of women wine
consumers in Mumbai are with actual deep knowl-
edge about the wine.

7. ANALYSIS OF DATA

Research focuses on validating women wine con-
sumers from Mumbai are still lack deep knowl-
edge about wine. The quantification of deep knowl-
edge for the scope of study is using Bayesian Tech-
nique i.e. expected probability of deep knowledge
women wine consumer is still less than 50%.
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Thus the key hypothesis for research study of
women wine consumers in Mumbai is to statisti-
cally validate that for given sample #no of respon-
dent having deep knowledge are less than half
(50%).

The answers to research study survey questions
(question 8, question 9, question 10, question 11

and question 12) are been used for hypothesis test-
ing.

Based on literature a expected answer from given
choice of answer for questions used for hypothesis
is initially established based on research literature.
Below table indicates question identity used for
this hypothesis testing and respective correct an-
swers to identify deep knowledge of wine consum-
ers.

Id Question Answer options Correct answer to 
indicate deep wine 
knowledge 

Q8 When at a restaurant and a small 
amount of wine is poured to taste, 
the purpose here is to 

See if you like the wine, Make sure it is the 
wine you thought It was spoiled 

spoiled 

 
Q9 Black pepper, plum and 

blackberry flavors describe which 
wine 

 
'Chardonnay', 'Riesling', 'Shiraz' 
'Chennin Blanc', 'Sauvignon 'Blanc. 

Shiraz 

Q10 Red wine grape 'Merlot', 'Pinot Grigio', 'Gewürztraminer' 
'Muscat', 'Semillon', 'none' 

Merlot 

Q11 Not a famous Indian wine region 'Bangalore', 'Nasik', 'Satara', 'Sangli', 
'Champagne' 

Satara 

Q12 Not white winegrape 'Malbec', 'Grenache', 'Sangiviose' 
'PinotGris', 'Cabernet Sauvignon' 

Sangiviose 

Source: own data

For hypothesis testing a derived conditional Bool-
ean variable “deep Knowledge” is established which
is set to TRUE for each of respondent if he an-
swers all key five questions i.e. Questions refer-
enced in Table1 correctly with expected correct
answers. All respondents with all five questions
answered correctly are considered as deep knowl-
edge women wine consumers in Mumbai. All count
of respondents with all five questions correctly
answered is considered as success trails out of total
sample size.

On next page Diagram 1 summarize respondent’s
frequency table for the five of the questions (asso-
ciated with hypothesis) to ascertain their deep
knowledge in wine. As per table among 146 re-
spondents from sample size only 16 respondents
answered all five questions correctly (also referred
as success trails). The table indicates that there are
119 different combinations of answers out of which
only 2 combinations, which form correct answer to
deep knowledge of wine. The combination of cor-
rect answers rows and their corresponding sum of
count of respondents of 16 are been marked in

Table 1
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“yellow” in the table below. This success trails or women wine respondents count sum of 16 will used
for hypothesis testing.

Diagram 1: Deep knowledge in wine

Source- own data

The above diagram is divided in five discrete grids
with each of grid charting respondent’s response
analysis using bar graph. Each of grid panel in
diagram has bar plot corresponding to each of
question having question identity as they are
uniquely reference in table 1. Further for better
visualization each of bar indicating correct answer
for question is further divided using shaded color
to indicate how many respondents who also cor-
rectly answered the other four questions related to
deep wine knowledge and are part of deep knowl-
edge respondents (also referred as success trails).

Additional Diagram 2 below is Venn diagram
showing small overlap area of intersections at the
center indicating 16 women respondents who an-

swered all five questions about deep knowledge of
wine questions correctly.

Diagram 2: Intersections at the center indicating
16 women respondents who answered all five
questions about deep knowledge of wine
questions correctly.
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8. TESTING OF HYPOTHESIS

Hypothesis – Less than 50% of women wine con-
sumers in Mumbai are with actual deep knowledge
about the wine. The data indicating deep knowl-
edge is built as binary Boolean variable derived
from interaction of respondents count who answered
all five questions (associated with hypothesis and
mentioned in table <table id> above) correctly.

Null hypothesis – More than 50% of women wine
consumers in Mumbai are with actual deep knowl-
edge about the wine.

Alternate hypothesis - Less than 50% of women
wine consumers in Mumbai are with actual deep
knowledge about the wine.
Sample size (n) – 146

Expected portion to have deep wine (p) – 0.5 (i.e.
50%)

Success trails counted from sample survey data (x)
– 16

Type of test (alternative=less) – One tail sign test
also called one tail binomial test

Confidence Interval – 0.95 (i.e. 95%)

Since survey sample data is not a normal distribu-
tion and does not have representative quantified
data (i.e. population mean or standard deviation)
that represents true population a non-parametric test
is preferred. The outcome variable of deep knowl-
edge flag is binary response variable a non-para-
metric sign test that represent statistical test for
binomial random response.

Table 2 Statistical output

R Stusio 1.1.383 (GNU Desktop distribution) 

>binom.test(x=16,n=146,p=0.5,alternative = "less",conf.level=0.95) 

 Exact binomial test 

data: 16 and 146 

number of successes = 16, number of trials = 146, p-value < 2.2e-16 

alternative hypothesis: true probability of success is less than 0.5 

95 percent confidence interval: 

 0.0000000 0.1616813 

sample estimates: 

probability of success  

       0.109589  

> 
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A desktop based R Studio version 1.1.383 software
was used for statistical analysis. The above table 2
shows actual as-is output from non-parametric
single tails sing test run using binom package of R.
The statistical sign test shows p-value of 2.2e-16
which is much less than 0.05 critical p-value. The
output of statistical test indicates that for given
parameters our test p-value fall well outside 95%
confidence interval for single tail. As result or in-
ference of test is that, null hypothesis is rejected
and alternate hypothesis that less than 50% of
women drinking wine consumers in Mumbai have
deep knowledge about wine.

9. CONCLUSION AND SUGGESTIONS

From the above data it is clear that women wine
consumers still need to know more about wine in
terms of region ,wine grapes, storage of wine ect.
Wine marketers should come up with frequent wine
tasting sessions about their flagship brands. This
would alter the price challenge in market to some
extent. They should also emphasis on food and wine
pairing with a particular combination of wine. They
can also come up with wine basics sessions in
corporate offices which would talk about their wine
region, grape type, year of vintage ect. Social media
can be also used for the same. Wine companies can
come up with basic wine knowledge quiz app and
discount coupons through it. As Indian wine con-
sumer is price sensitive, this would help to increase
consumer knowledge base as well as sales of wine
manufacturer.
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Abstract
Data analytics is a process of examining and processing the data quantitatively as well as qualitatively for
better understanding and to draw the conclusion that will help in improving business gains. Firms are ana-
lyzing huge volumes of numbers and data, to understand stock trends. Article published in business newspa-
per impact the decisions of the investors and thus can change the stock market price trends. Forecasting the
impact of news on different categories of news articles in the stock market have been recently developed and
researched. This research paper aims to find out the appropriate newspaper and further, it’s specific section
that can help investors in their effort of identifying market trends. For this purpose, the stock market data and
various news items for last three years have been analyzed and a few conclusions have been drawn.

Keywords: Data analytics, Stock market, Business newspaper

1. INTRODUCTION

It is a dream of every investor to invest wisely and
profitably in the stock market. For this purpose,
every investor would like to pre-judge the trends
in the stock market.

The stock market and its trends are dynamic in
nature. The stock price of a company or a sector
are also affected by the news articles and feeds.
Incoming news can be of various types - such as
latest earnings statements, the announcement of
dividends by a company, information about new

products, and trend analysis and prediction by
financial experts [G]. This news and articles
influence an investors’ decision about an investment.

Different newspapers have different competencies.
Between all business newspapers a sea of
information is generated every day. Due to time
constraint, it becomes tedious for a general investor
to sieve the news and focus on the most pertinent
news. Therefore, if an investor can identify
newspapers which mostly gives “influential” news
then it will be welcomed.

Chetana’s
Institute of Management & Research



A STUDY OF THE IMPACT OF NEWS ITEMS ON STOCK MARKET

51Volume IX Issue 12  December 2017  C.I.M.R. ISSN – 0976-0628

With the help of various statistical tools like
regression analysis, an effort is made in the present
study to understand the relationship between
different types of news, coverage of news and the
company performance on the stock market.

2. LITERATURE REVIEW

Prediction of Stock market price has always been
an active area of research as effectiveness is directly
linked to returns in stock. Therefore, over the recent
years, more emphasis is given to improve
effectiveness by considering various parameters.
Various researchers showed the strong correlation
between news articles and fluctuation of the stock
market. This research motivated to push further the
work for prediction of news source and location of
the news in the source.

X. Zhao (2007) [D] The impact of financial news
articles on Chinese stock markets was investigated
where Support Vector Regression (SVR) was used
to show that releases of online financial news have
negative impacts on the market.

Wüthrich et al. (1998) [A] made the first attempt
to use textual information for stock market
prediction. A dictionary of terms obtained from a
domain expert was utilized for assigning weightings
to features and generating probabilistic rules to
predict daily price changes of five stock indices. A
trading strategy based on the system predictions
demonstrated that positive returns can be gained
using financial news.

R. P. Schumaker (2009) [E] Trading systems provide
a huge amount of textual data to capital market
traders. Official announcements, analysts’ reco-
mmendations, financial journals, discussion boards
and news feeds from news wire services are

examples of information available to investors.

Yauheniya Shynkevich (2015) [B] studies how the
results of financial forecasting can be improved
when news articles with different levels of relevance
to the target stock are used simultaneously. They
used multiple kernels learning technique for
partitioning the information which is extracted from
different five categories of news articles based on
sectors, sub-sectors, industries etc.

Elkan (2001) [F] created a system for predicting
short-term price movements. News articles were
aligned scored using linear regression in relation to
the NASDAQ index and then assigned with an “up”,
“down” or “unchanged” label. The author concluded
that the stock behavior is strongly correlated with
the content of a news article from 20 minutes prior
to 20 minutes after the publication.

Lavrenko et al. (2000) [C] developed the Analyst
system that included language models, used the
price time series and classified the incoming news.
The authors showed that profits can be produced
using the designed system.

Tetlock (2007) [D] examined the interactions
between the content of daily articles published by
the Wall Street Journal and the stocks. The findings
showed that highly pessimistic news cause a
decrease in market prices and notably increase
trading volume.

Anurag Nagar (2012) [G] explored whether the
simultaneous usage of different financial news
categories can provide an advantage in financial
prediction system based on news. Five categories
of news articles were considered: news relevant to
a target stock and news relevant to its sub-industry,
industry, group industry, and sector.
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The above studies show that news is an important
parameter in predicting stock prices. Considering
time constraint of a general investor, predictive
newspaper with specific sections shall be helpful.
With this view, the following study has been
undertaken.

3. OBJECTIVE OF THE STUDY

The purpose of the study is to find out appropriate
business news-paper & specific sections in the same
for the convenience of the general investor.
A. To identify the business newspaper that covers

the extensive news about the companies under
study

B. To study the impact of nature of news on the
stock return

C. To study the impact of the category of news on
the stock return

D. To study the impact of page number category
of news on the stock return

E. To study the impact of news source on stock
return

F. To guide the investor about the choice of
business newspaper and specific business
section

Defining hypothesis

H0 (Null Hypothesis): 1 =0 (There is no significant
relation between Stock return and News Type)

2 =0 (There is no significant
relation between Stock return and Page category)

3 =0 (There is no significant
relation between Stock return and Nature of news)

4 =0 (There is no significant
relation between Stock return and Source of news)
               H1: 1 ‘“0 (There is a significant
relation between Stock return and News Type)

2 ‘“0 (There is a significant

relation between Stock return and Page category)
3 ‘“0 (There is a significant

relation between Stock return and Nature of news)
4 ‘“0 (There is a significant

relation between Stock return and Source of news)

4. RESEARCH METHODOLOGY:

For this purpose, the circulation of various business
newspapers was considered and following the news,
business newspapers were identified.

Economic Times - 620000 copies
Business Line - 177000 copies
Business Standard - 14000 copies
Financial Express - 84000 copies
Financial Chronicle - 77000 copies

We choose these newspapers for our research paper
because these newspapers hold a large share in all
business newspapers.

For the study, various major sectors were identified
but due to time constraint three most volatile sectors
– Banking, Power & Automobile; were considered.
Further, from each sector, a lead player was
considered.

HDFC Bank – 8.9% share in Nifty Index
Reliance Industries – 6.63% share in Nifty Index
Maruti Suzuki India – 2.49% share in Nifty Index

In the present study share prices and news articles
from 1st October, 2014 to 30th September 2017
were analyzed. These three 3 years were specifically
chosen because this period experienced several tax
reforms, amendments in the constitution, changes
in tax policy and major happenings like demone-
tization etc. took place in last three years.
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The news that had an impact on stock prices and
the actual stock prices of above-mentioned
companies were studied.

In the present study different statistical tools like
regression analysis, average, standard deviation,
normal distribution, frequency calculation,
confidence interval etc. have been used.

5. RESEARCH PROCESS

Figure 1

5.1 NEWS COLLECTION:
In present research paper, we collected news from
www.indiabusinessinsight.com[J] of above-men-
tioned newspapers for past three years, from 1st

October 2014 to 30th September 2017.

5.2 TEXT PROCESSING:
Text data is unstructured data. So, we cannot pro-
vide raw test data to the classifier as an input. Text
processing is manipulation of text especially the
transformation of text from one format to another.

5.3 NEWS ANALYSIS:
In an analysis of news, we measured various quali-
tative attributes of news stories. For example, what
was the impact of news and which news had more
impact on the stock market

5.4 FRAGMENTATION OF NEWS INTO SUB
CATEGORIES:
In present research paper, we fragmented news into
following news related subcategories:
 Financial reports
 Sector-related
 Company related
 Ranking & Awards

5.5 COLLECTING STOCK DATA OF COM-
PANIES:
In present research paper, we extracted data related
to capital market from www.yahoofinance.com.

5.6 DATA PROCESSING OF STOCK MARKET
DATA:
In present research paper, we compute daily return
for selected time. Then we calculate the average
and standard deviation of data, considering a daily
return as normal distribution [K]. To reduce the
number of news & to make study feasible, we
consider 80% confidence interval. So any daily
return out of confidence interval is taken for news
study.

5.7 LINKING DATA WITH PAST NEWS:
We linked the data which was collected from above-
mentioned source with the news that we had col-
lected. By linking data with news, we were able to
draw a conclusion.

5.8 REGRESSION ANALYSIS:
In present research paper, we have carried out re-
gression data analysis with the stock return as output
variable and news category, page category, nature
of the news (positive or negative) as an input vari-
able.

For the present study news is categorized into fol-
lowing variables:
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 Nature of News: Here, Nature of news is de-
fined as the attribute of the news affecting the
target company either in the positive or nega-
tive way.

 News Categories: News categories is fragmen-
tation of news into following sub categories as
News related to Company, Company’s Sector,
Financial Reports of Company and ranking and
awards of Company.

 News Paper section: The section of the news is

categorized according to the page number of
the newspaper.

 Source of News: The news where it is being
published.

5.9 PLOTTING RESULTS IN GRAPHICAL
FORM:
After classification and analysis of raw data, we
plotted the observation into the graphical form such
as Bar charts, Pie charts, pivot table etc.

6. RESULTS

6.1 REGRESSION ANALYSIS TABLE:

SUMMARY (A)       
       

Regression Statistics      
Multiple R 0.875064933      
R Square 0.765738638      
Adjusted R Square 0.760957794      
Standard Error 0.013198687      
Observations 201      
ANOVA       

  df SS MS F Significance F  
Regression 4 0.111608548 0.027902137 160.1680827 1.29336E-60  
Residual 196 0.034144249 0.000174205    
Total 200 0.145752796        
       

  Coefficients Standard Error t Stat P-value Lower 80.0% Upper 80.0% 
Intercept -0.03565624 0.006717564 5.307911894 2.9872E-07 0.044294261 -0.02701822 
 News Type 0.001724589 0.000873395 1.974581189 0.049719983 0.000601503 0.002847675 
Page category 0.003119778 0.001929201 1.617134874 0.107457442 0.000639046 0.005600509 
News Nature 0.053855387 0.004335119 12.42304819 1.63149E-26 0.04828092 0.059429854 
Source of news 0.000138978 0.000718475 0.193435278 0.846818399 0.000784899 0.001062856 

Above analysis shows that the p-value of Source of news is more than =0.2, so the null hypothesis of
4=0 is accepted. Hence, there is no significance of news source in predicting stock returns.
So, Source of news is to be omitted.
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The new regression analysis table is given below:

SUMMARY (B)       
       

Regression Statistics      
Multiple R 0.87503938      
R Square 0.765693916      
Adjusted R Square 0.762125803      
Standard Error 0.013166402      
Observations 201      
       
ANOVA       

  df SS MS F Significance F  
Regression 3 0.111602029 0.037200676 214.5935195 8.26411E-62  
Residual 197 0.034150767 0.000173354    
Total 200 0.145752796        
       

  Coefficients Standard Error t Stat P-value Lower 80.0% Upper 80.0% 
Intercept -0.03563362 0.006700117 -5.31835791 2.82804E-07 -0.04424906 -0.02701818 
News Type 0.001714769 0.000869785 1.971485163 0.050068361 0.000596343 0.002833194 
Page category 0.003211516 0.001865424 1.721600789 0.086711611 0.000812835 0.005610197 
News Nature 0.054062729 0.004190238 12.90206784 5.25693E-28 0.048674654 0.059450803 

REGRESSION EQUATION:

X = -0.0356 + (0.0017 * 7’) + (0.00321 * P) + (0.054 * N) [K]

Where,

X = Stock return

T = News type

P = Page number category

N = Nature of news

Above analysis shows that the p-value of News type, page category & News nature is less than á=0.2,
Coefficients of the News type, page category & News nature is within the lower and upper 80% limit and
the value of Significance F is lesser than F, so Reject Null hypothesis.

Hence, 1  0, 2  0,3  0
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So, it can be interpreted that there is linear relationship between Stock return and News type, page
category & News nature.

6.2 GRAPHICAL RESULT                                                  [L] [M]

6.2.1 RELIANCE INDUSTRIES LTD.:

PROPORTION OF NEWS SOURCE
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Figure 5 shows that Business Line (30%) and Financial Express (29%) nearly covers more than half of
the news coverage.

NUMBER OF NEWS AS PER SOURCE AND PAGE NUMBER
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Page number 4 of Financial Express and Page number 2 of Business Standard covers 64% of news
coverage of Maruti Suzuki India Ltd.

6.2.3 HDFC BANK LTD.:

PROPORTION OF NEWS SOURCE
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PROPORTION OF NEWS SOURCE WITH RESPECTIVE TOP PAGE NUMBERS

Figure 12 states that News related to company (53%) directly have an influence on the price fluctuation.
Company related news is most covered by Financial Express (32%) and Business Standard (26%).
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PROPORTION OF NEWS SOURCE IN COMPANY RELATED NEWS

So company related news in Financial Express
covers 43% of news.

7. CONCLUSION

Stock trends depend upon various factors therefore
finding future trend is very challenging task. Our
research believed that newspaper and stock prices
are correlated to each other.

A. Financial Express covers the extensive news
about the companies under study.

B. There is linear relationship between stock returns
and nature of news with p-value of 5.25693E-28
showing strong relation.

C. There is linear relationship between stock returns
and news type with p-value of 0.050068361
showing good relationship.

D. There is linear relationship between stock returns
and page category with p-value of 0.086711611
showing relationship.

E. There is no linear relationship between stock re-
turns and source of news with p-value of
0.846818399.

F. Company related news have huge impact on
stock fluctuation caused due to news.

Above research also states that there is no direct
relationship between the effectiveness of news and
circulation of newspapers.

8. RECOMMENDATION

For an investor it is better to read Financial Ex-
press and Business Standard as it covers most of
the news. The page number of news is depending
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upon type of industries, so it is conditional. But it
do have an impact on predicting stock returns.

9. FUTURE WORK

We would like to extend this research by adding
more company’s data and check the prediction
accuracy. For those companies where availability
of financial news is a challenge, we would be us-
ing online news for similar analysis.
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Big Data Analytics in Supply Chain Management

Abstract
This research paper offers the information about use big data analysis in supply chain management. Big data
is a new driver of the world economic and societal changes. The world’s data collection is reaching a tipping
point for major technological changes that can bring new ways in decision making and management. The big
data complexities are increasing including data’s volume, variety, velocity and veracity, the real impact
hinges on our ability to uncover the ‘value’ in the data through Big Data Analytics technologies. Big Data
Analytics poses a grand challenge on the design of highly scalable algorithms and systems to integrate the
data and uncover large hidden values from datasets that are diverse, complex and of a massive scale. Poten-
tial breakthroughs include new algorithms, methodologies, systems and applications in Big Data Analytics
that discover useful and hidden knowledge from the Big Data efficiently and effectively. This paper deals
with Big Data solutions focusing on Supply Chains which represents a key discipline for handling the in-
creased collaboration next to vast amounts of data. The main focus lays on optimizing Supply Chain Visibil-
ity to handle complexity and to support decision making for handling risks and interruptions along supply
chains. Therefore, Big Data concepts and technologies will play a key role in supply chain management. This
paper describes the current situation, actual solutions for use of big data analysis in supply chain manage-
ment and presents exemplary cases for illustration.

INTRODUCTION TO DATA ANALYSIS

The process of evaluating data using analytical and
logical reasoning to examine each component of
the data provided. This form of analysis is just one
of many steps that must be completed when con-
ducting a research experiment. Data from various
sources is gathered, reviewed and then analyzed to
form some sort of finding and conclusion. There
are varieties of specific data analysis method some

of which include data management, hadoop, data
mining, text analysis, predictive analysis and data
visualization.[1]

Big Data Analysis
Big data analytics is the process of examining large
and varied data sets i.e. big datato uncover hidden
patterns, unknown correlations, market trends, cus-
tomer preferences and other useful information that
can help organizations make more-informed busi-
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ness decisions.With today’s technology it is pos-
sible to analyze your data and get answers from it
almost immediately than slower and less efficient
traditional business data analysis methods.

History and Evolution of Big Data Analytics

The concept of big data has been around for years.
Now most organizations understand that if they
capture all the data that streams into their busi-
nesses, they can apply analytics and get significant
value from it. But even in the 1950s, decades be-
fore anyone uttered the term “big data”, businesses
were using basic analytics to uncover insights and
trends.The new benefits that big data analytics
brings to the table because its speed and efficiency.
Whereas a few years ago a business would have
gathered information, run analytics and unearthed
information that could be used for future decisions.
Today business can identify insights for immediate
decisions. The ability to work faster and stay agile
gives organizations a competitive edge they didn’t
have before.

Why is Big Data Analytics Important?

Big data analytics helps organizations harness their
data and use it to identify new opportunities. That
in turn leads to smarter business moves, more ef-
ficient operations, higher profits and happier cus-
tomers.

The benefits of big data analysis in business are as
follows:

1. Cost reduction: Big data technologies such as
Hadoop and cloud-based analytics bring signifi-
cant cost advantages when it comes to storing
large amounts of data, plus they can identify more
efficient ways of doing business.

2. Faster, better decision making: With the speed
of Hadoop and in-memory analytics, combined
with the ability to analyze new sources of data,
businesses are able to analyze information im-
mediately .And make decisions based on what
they have learned.

3. New products and services: With the ability to
gauge customer needs and satisfaction through
analytics comes the power to give customers what
they want.

How it Works?

There’s no single technology that encompasses big
data analytics. There’s advanced analytics applied
to big data, but in reality several types of technol-
ogy work together to help you get the most value
from your information.

Data Management: Data needs to be high quality
and well-governed before it can be reliably ana-
lyzed. With data constantly flowing in and out of
an organization, it is important to establish repeat-
able processes to build and maintain standards for
data quality. Once data is reliable, organizations
should establish a master data management pro-
gram that gets the entire enterprise on the same
page.

Data Mining: Data mining technology helps one
examine large amounts of data to discover patterns
in the data and this information can be used for
further analysis to help answer complex business
questions. With data mining software, one can sift
through all the chaotic and repetitive noise in data,
pinpoint what is relevant, use that information to
assess likely outcomes and then accelerate the pace
of making informed decisions.

Hadoop: This open source software framework can
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store large amounts of data and run applications on
clusters of commodity hardware. It has become a
key technology to doing business due to the con-
stant increase of data volumes and varieties, and
its distributed computing model processes big data
fast. An additional benefit is that Hadoop’s open
source framework is free and uses commodity hard-
ware to store large quantities of data.

In-memory Analytics: By analyzing data from sys-
tem memory (instead of from your hard disk drive),
one can derive immediate insights from the data
and act on them quickly. This technology is able to
remove data prep and analytical processing laten-
cies to test new scenarios and create models. It is
not only an easy way for organizations to stay agile
and make better business decisions. It also enables
them to run iterative and interactive analytics sce-
narios. 

Predictive Analytics: Predictive analytics technol-
ogy uses data, statistical algorithms and machine -
learning techniques to identify the likelihood of
future outcomes based on historical data. It Is all
about providing a best assessment on what will
happen in the future, so organizations can feel more
confident that they are making the best possible
business decision. Some of the most common ap-
plications of predictive analytics include fraud de-
tection, risk, operations and marketing.

Text Mining: With text mining technology, one can
analyze text data from the web, comment fields,
books and other text-based sources to uncover in-
sights you had not noticed before. Text mining uses
machine learning or natural language processing
technology to comb through documents, emails,
blogs, Twitter feeds, surveys, competitive intelli-
gence and more to help you analyze large amounts
of information and discover new topics and term
relationships.[2]

Supply Chain Management (SCM)

If you go to a Supermarket and pick up a few items
off the shelf from electronics and white goods or
even clothes and look at the labels, the chances are
that you will find them having been manufactured
in China or Mexico. The coffee pods one buy to
use for your everyday use comes from Africa. Com-
puters have been shipped out of South American
Factories and Soft furnishings on the shelves are
from India and Hong Kong.

Global markets are expanding beyond borders and
re-defining the way demand and supplies are man-
aged. Global companies are driven by markets
across continents. To keep the cost of manufactur-
ing down, they are forced to keep looking to set up
production centers where the cost of raw materials
and labor is cheap. Sourcing of raw materials and
vendors to supply the right quality, quantity and at
right price calls for dynamic procurement strategy
spanning across.
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With the above scenario one find companies pro-
curing materials globally from various vendors to
supply raw materials to their factories situated in
different continents. The finished goods out of these
different factory locations then pass through vari-
ous chains of distribution network involving ware-
houses, exports to different countries or local mar-
kets, distributors, retailers and finally to the end
customer.In simple language, managing all of the
above activities in tandem to manage demand and
supply on a global scale is Supply Chain Manage-
ment.

Supply chain management is the oversight of ma-
terials, information, and finances as they move in
a process from supplier to manufacturer to whole-
saler to retailer to consumer. Supply chain manage-
ment involves coordinating and integrating these
flows both within and among companies. It is said
that the ultimate goal of any effective supply chain
management system is to reduce inventory with
the assumption that products are available when
needed. As a solution for successful supply chain
management, sophisticated software systems with
Web interfaces are competing with Web-based
Application service provider who promises to pro-
vide part or all of the SCM service for companies
who rent their service.

Supply chain management flows can be divided
into three main flows:
 The product flow
 The information flow
 The finances flow

The product flow includes the movement of goods
from a supplier to a customer, as well as any cus-
tomer returns or service needs. The information
flow involves transmitting orders and updating the
status of delivery. The financial flow consists of

credit terms, payment schedules, and consignment
and title ownership arrangements. [3][4]

Big Data Analytics Affects Supply Chain
Management

Big data analysis is changing supply chain man-
agement for the better. The technology is produc-
ing quantifiable improvements in supply chain
operations around the globe. Manufacturing logis-
tics is an increasingly complex process, and com-
panies are incorporating big data analysis to man-
age operations throughout their enterprises. As
engineers create more innovative technologies, it is
helping firms track and efficiently allocate their
vast new resources and even though big data is
fledgling, it is making a positive and powerful
impact on daily business operations.

Big Data Matters in SCM

According to veteran shipping executives, big data
is a making a substantial impact in logistics and is
poised to reshape the shipping industry. Almost all
supply chain managers are familiar with the con-
cept as well as how it can improve their production
and distribution processes. Most consumers will
cease patronizing a firm if they are not satisfied
with their services or goods. By analyzing big data,
firms will realize significant efficiency improve-
ments and retain clients longer. For a third of all
companies, tracking goods is an issue paralleled
only by environmental issues. Big data can help
companies increase their troubleshooting response
efficiency.

Big Data Makes Sense out of the Information
Milieu

Big data analytics can consolidate and interpret the
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increasingly massive amounts of information pro-
duced by logistics operations. The information
comes mostly from sources outside of an enter-
prise and varies in qualities such as size, interval,
and structure. Innovative companies can use
analytics to gather information from disparate data
points and produce actionable reports.

Big Data Analysis Make Complex Logistics Work

Modern logistics is growing increasingly complex.
Big data analytics allows companies to keep pace
with supply chain logistics as the practice devel-
ops. Logistics experts can use the technology to
share information as needed, allowing firms to
produce more goods with unsurpassed efficiency.

The Technology Is Prevalent Throughout the
Enterprise

Manufacturers are integrating big data analytic
capabilities across their entire legacy systems. This
incorporation mostly takes place across optimiza-
tion, demand forecasting and planning and risk
analysis platforms. To a slightly lesser but still it is
significant extent, firms integrate big data analytics
with 3D Printing ,Computing processes, Location
services, Logistics controls, Parcel tracking, Ro-
botics, Wearable technology devices.Although very
few supply chain executives actually incorporate
artificial intelligence and cutting-edge delivery tech-
nologies into their big data analytic frameworks
and overwhelming majority of them predict that
this will change in the near future.[5]

Big Data Analytics at Walmart

Big data provides a way for companies to gain a
better understanding of their customers and make
better business decisions. Walmart relies on big data

to get a real-time view of the workflow in the supply
chain, distribution centers and throughout our stores
and e-commerce. Walmart uses big data to make
the company’s operations more efficient to improve
the customer service. Walmart is analyzing data in
distinct way. The five key area where Walmart le-
verages big data to enhance customize and opti-
mize the supply chain management are as follows.

1. To make Walmart more efficient: Walmart uses
simulations at the stores to find out how many
sales are filled in a day and to determine the busi-
est time during the day and month. This data helps
the company for staff scheduling and to reduce
the amount of time for sales.

2. To improve store checkout: Walmart is testing
how to use big data to improve the store check-
out experience. By using the predictive analysis,
store can anticipate demand hours and determine
how many associates are needed at the counters.
By analyzing the data , Walmart can determine
the the best forms of checkout for each store.

3. To manage the steps in supply chain: Walmart
uses the stimulation to track the number of steps
from the dock to the store. This allows the com-
pany to optimize routes to the shipping dockand
track the number of times the product gets
touches along the way to the customer. The com-
pany also uses the data to analyze transportation
lanes and routs for the company’s fleet of trucks.
The data helps Walmart keep transportation cost
down and schedule diver times.

4. To optimize product assortment: Through analy-
sis of customer preferences and shopping pat-
tern, Walmart can accelerate decision making on
how to stock store shelves and display merchan-
dize. Big data provides insight on new items,
discontinued product on which private brands to
carry.
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5. To personalize the shopping experience: Big data
allows the Walmart to identify the shopper’s pref-
erences to develop the consistent and delightful
shopping experiences. If a user is shopping for
the baby product Walmart can use data analysis
to personalize mobile rollback deals for parents
and help them live better by anticipating their
needs.[6]

CASE CONCLUSION

Big Data Analysis helped Increase Walmart’s
Sales Turnover

American multinational retail giant Walmart col-

lects 2.5 petabytes of unstructured data from 1
million customers every hour. One petabyte is
equivalent to 20 million filing cabinets; worth of
text or one quadrillion bytes. The data generated
by Walmart every hour is equivalent to 167 times
the books in America’s Library of Congress. With
tons of unstructured data being generated every
hour, Walmart is improving its operational efficiency
by leveraging big data analytics. Walmart has cre-
ated value with big data and it is no secret how
Walmart became successful. Walmart was the
world’s largest retailer in 2014 in terms of revenue.
Walmart makes $36 million dollars from across
4300 retail stores in US, daily and employs close
to 2 million people.
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Walmart started making use of big data analytics
much before the term Big Data became popular in
the industry. In 2012, Walmart made a move from
the experiential 10 node Hadoop cluster to a 250
node Hadoop cluster. The main objective of mi-
grating the Hadoop clusters was to combine 10
different websites into a single website so that all
the unstructured data generated is collected into a
new Hadoop cluster. Since then, Walmart has been
speeding along big data analysis to provide best-
in-class e-commerce technologies with a motive to
deliver pre-eminent customer experience. The main
objective of leveraging big data at Walmart is to
optimize the shopping experience of customers
when they are in a Walmart store, or browsing the
Walmart website or browsing through mobile de-
vices when they are in motion. Big data solutions
at Walmart are developed with the intent of rede-
signing global websites and building innovative
applications to customize shopping experience for
customers whilst increasing logistics efficiency.
Hadoop and NOSQL technologies are used to pro-
vide internal customers with access to real-time
data collected from different sources and central-
ized for effective use.

Walmart has transformed decision making in the
business world resulting in repeated sales. Walmart
observed a significant 10% to 15% increase in sales
for $1 billion in incremental revenue. Big data
analysts were able to identify the value of the
changes Walmart made by analyzing the sales be-
fore and after big data analytics were leveraged to
change the retail giant’s e-commerce strategy.[7]
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Data analysis is an important tool in the hands of
today’s marketers. The analysis of the data col-
lected from various sources helps a marketer to
understand buying patterns, timings, behavior of
the customer. Most important it offers a window
into customer’s “thinking” and thus can help into
choice making.

The sources of collection of data are a plenty. It
includes convenience monetary pay vehicles like
plastic money, mobile phones, mobile wallets. It
also includes self accepted social medias like
facebook, twitter, e mail accounts. The latest source
is government source like “Aadhar Card”.

The data collected from sources like mobile phones
to social media are with the “consent” of the con-
sumer. Where consumer has signed the contract;
with the service provider, to use the services free
of charge in exchange with allowing the provider
to use the information

Betheny Brookshire in her article titled “On social
media, privacy is no longer a personal choice” states
that – Sharing your personal information is your
friend’s choice too..

Aadhaar Card:

The UID Aadhaar is one of the prestigious projects
in India where Biometric Card with Unique Iden-
tification Number is issued to every citizen.
AADHAAR is a 12-digit number issued by the
government as proof of identity and residence in
India, verifiable by means of a biometric identifi-
cation system

The main argument of the government to kick-start
the Aadhaar system, was to facilitate direct and
transparent delivery of benefits and subsidies to the
Indian citizens that require them. The system of
payments making their way to people’s bank ac-
counts directly was pursued with the goal of pre-
venting fraud and corruption that otherwise took
place.

In case of “Aadhar” card the government has not
made it statutory but has made it compulsory to
link with basic aspects like bank accounts, mobile
service and various government schemes like sub-
sidy on LPG supply etc. The range of compulsory
items is vast. As a result Aadhar has become al-
most like statuary.
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CONCERN

The two major issues arise from data sharing are
privacy and discrimination

Data (Privacy) Protection

The issue is not just sharing the information but
the efficiency of protecting the personal data and
handling of the data by social media.

Today most of the social media users use smart
phones to access their social media account. This
increases the threat to privacy and security as the
user can be stalked by social media.

Social platforms’ ability to collect and curate this
extra information into what are called shadow pro-
files first came to light with a Facebook bug in
2013. The bug inadvertently shared the e-mail ad-
dresses and phone numbers of some 6 million us-
ers with all of their friends, even when the infor-
mation wasn’t public.[6,7]

Facebook immediately addressed the bug. But af-
terward, some users noticed that the phone num-
bers on their Facebook profiles had still been filled
in — even though they had not given Facebook
their digits. Instead, Facebook had collected the
numbers from the contact lists innocently provided
by their friends, and filled in the missing informa-
tion for them. A shadow profile had become
reality.[6]

In case of Aadhar card, the other issue with bind-
ing so much information of a citizen, including
their bank accounts, to their Aadhaar card is if
another country were to hack to Aadhaar database.
Furthermore, there is the question of whether or
not the government’s bureaucracy is equipped to

handle something like the Aadhaar database

Discrimination

Advertisers on social media need to reach to “tar-
get customers”. This brings a thin line between
targeting and discriminating. Facebook has already
faced criticism over its ad targeting engine, which
in some cases was illegally discriminating against
certain types of people.[5]

Whether social media or AadharCard either way it
is a situation of “Big Brother is Watching”. Further
it is not only somebody watching but also knowing
or unknowingly influencing one’s thought process.

LITERATURE REVEIW

Social Network
Social networks have opened up a new avenue of
communication for millions of people around the
world. The major attraction of this technology is
the ease with which people can share their per-
sonal information with their friends.

This phenomenon started with the tool known as
Six Degrees, launched in 1997 by Andrew Weinrich
in New York, New York, USA.. In 2000, Richard
Ericsson launched a social network in Sweden
called the Lunar Storm for use by teenagers.
Facebook adopted a staggered-launch approach to
meet the demand. Today, Facebook has grown to
be the number-one social network around the world
with a subscriber base of 845 million. Jack Dorsey
and his friends launched Twitter in 2006 from San
Francisco, California, USA, as a way to share one’s
thoughts with 140 characters at most in the mes-
sage. Today, Twitter has more than 600 million
customers worldwide.3 Many people follow the
tweets of others, not necessarily their friends.
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Social media users believe that convenience comes
first. Users do not have any reservations about
providing personal information as part of their pro-
file. When the user gives personally identifiable
information (PII), such as address and date of birth,
the intent is for the benefit of friends.

Issues arise when access to the information is ex-
tended beyond the circle of friends by transferring
of privileges. This is where the initial privacy com-
promises take place.  In many cases, the customer
is unaware of the extent to which the PII has spread.
People in 17 – 24 age group tend to trust systems
more and do not have concerns about their per-
sonal information getting misused. Also, they might
unwittingly provide their information and do not
see reasons to be cautious in social networks. Ac-
cording to a 2007 research survey, nearly 90 per-
cent of teenagers post a video and expect feedback
from their friends. This attitude lends itself to keep-
ing some privacy settings open to a larger group of
people. These kinds of benefits of social networks,
especially Facebook, are further reinforced by the
study of M. D. Roblyer.

An innate problem that many Facebook users seem
to overlook is the possibility that personal informa-
tion could be released to unintended people. [1].
Privacy concerns with social networking services
The concept of privacy in general dictates that no
one should be able to observe things about a per-
son without that person’s knowledge. In social
networks, privacy is greatly ignored unwittingly.
Many people perceive that rejecting a request to be
your friend based on one of your other friends’
recommendations might be considered rude. Ac-
cording to a 2011 research survey, social networks
provide “a concentrated posse of easily contactable
friends.”

Social networks keep track of all interactions used
on their sites and save them for later use. Issues
include cyberstalking, location disclosure, social
profiling, 3rd party personal information disclosure,
and government use of social network websites in
investigations without the safeguard of a search
warrant. [1].

User Awareness in Social Networking Sites
Users are often the targets as well as the source of
information in social networking.

As per reference, a survey conducted among social
networking users at Carnegie Mellon University was
indicative of following as reasons for lack of user
awareness:

1) People’s disregard of privacy risks due to trust
in privacy and protection offered on social net-
working sites.

2) Lack of awareness with respect to availability of
user’s personal details to third-party tools/appli-
cations.

3) APIs (Application programming interface) and
Frameworks also enable any user, who has the
fair amount of knowledge to extract the user’s
data.

4) Cross-site forgery and other possible website
threats.

There is hence a dire need for improving User’s
awareness swiftly, in order to address growing se-
curity and privacy concerns caused due to merely
user’s unawareness. Social networking sites them-
selves can take a responsibility and make such
awareness possible by means of participatory meth-
ods by virtual online means. [2].
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Benefit from Data

This accessible data along with data mining tech-
nology, users’ information can be used in different
ways to improve customer service. According to
what you re-tweet, what you like and the hash tag,
Twitter can recommend some topics and advertise-
ments. Twitter’s suggestions for who to follow is
done by this recommendation system. Commerce,
such as Amazon, make use of users’ information to
recommend items for users. Recommendations are
based on at least prior purchases, shopping cart,
and wish list. Affinity analysis is a data mining
technique that used to understand the purchase
behavior of customers.

By using machine learning method, whether a user
is a potential follower of Starbucks can be pre-
dicted. In that case, it is possible to improve the
quality and coverage of applications. In addition,
user profiles can be used to identify similar users.
More than 1,000 companies are waiting in line to
get access to millions of tweets from users that are
using the popular social networking website. Com-
panies believe that by using data mining technolo-
gies they would be able to gather important infor-
mation that can be used for marketing and adver-
tising.

According to Gary Kovacs’s speech about Track-
ing our online trackers, when he used the internet
to find an answer to a question, “We are not even
2 bites into breakfast and there are already nearly
25 sites that are tracking me”, and he was navi-
gated by 4 of them. [2].

Privacy Concerns
Social profiling allows for Facebook and other
social networking media websites of filtering
through the advertisements, assigning specific ones

to specific age groups, gender groups, and even
ethnicities.

Studies have also pointed to most social networks
unintentionally providing 3rd party advertising and
tracking sites with personal information. It raises
the issue of private information inadvertently being
sent to 3rd party advertising sites via Referrer strings
or cookies. [2].

Potential Dangers:
1. Identity theft.
2. Sexual predators.
3. Stalking.
4. Unintentional fame.
5. Employment – intention to acquire negative

information about candidates.
6. Online victimization.
7. Surveillance.
8. Law enforcement prowling the networks.
9. Mob rule.
10. Location updates.
11. Invasive privacy agreements.[3]

OBJECTIVES OF THE STUDY

The study was undertaken to understand awareness
amongst youth about data collection, use & secu-
rity by the social media, mobile apps.

The objectives are as follows:

A. To understand level of awareness amongst youth
about personal data collection by social media

B. To know whether the youth are aware about
analysis of personal data by social media and it’s
use for commercial purpose

C. To study perception of youth about tracking of
their e-surfing by social media
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D. To understand level of awareness amongst youth
about Aadhar card and it’s linkages to various
transactions

E. To understand the perception of youth about
issue of right to privacy

RESEARCH METHODOLOGY

Quantitative Study
Source of Data Collection – Primary Data
Respondents – Young adults who are graduate and
active on social media
Tool of Data Collection – Questionnaire
Sample Size - 50 Nos.
Sampling Method – Convenience Sampling
Geographical Scope – Mumbai

Limitations of the Research

A. Locational/ Geographical Limitation – The
present study is restricted to Mumbai Suburban
District. The views might differ in other loca-
tions

B. Demographic Limitation – The age group of re-
spondent was 21 to 27 years.

C. Behavioral Limitation – Majority of respondents
were students (and monetarily dependent on their
parents) so an element of casualness might exist
in their responses.

However there is scope for further research by
collecting information from a broader group of
respondents.

DATA & DATA ANALYSIS

1. Are you on social media?

Social media users Non social media users 
50 0 

 

All the respondents under observation are social
media users, they are accessing at least 1 social
media app.

All the people being considered for the research
work falls in the age group of 21 – 25 (average age
is 23) in general and this age group is the age
group who has got highest level of usage of social
media apps/platforms. If the respondents would have
been of different age group for example in the age
group ranging from 35-45 then the scenario might
have changed that we may have observed some
people who are not active on any of the social
media platform.

2. List down the social media platform’s that you
are using?

Social media apps Number of users amongst the 
respondents 

Facebook 40 
Instagram 28 
Youtube 3 
Twitter 7 
LinkedIn 2 
Snapchat 10 
Whatsapp 38 
Hike 4 

The average number of apps used by the number
of people under observation is approximately 3.

Majority of the respondents are active on facebook
and Instagram and very less amount of respondents
are observed to be active on some other social
media platforms such as twitter, LinkedIn, Hike,
Snapchat, etc.

Taking into consideration the average age group of
respondents it is observed that facebook is the most
famous or the most accessible social media plat-
form to be used by the young generation. If the age
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group of respondents would have been different
then the scenario would have hardly changed as
nowadays there are hardly people found who are
not active on social media platforms irrespective of
their age.

3. Do you really read the terms and conditions of
the various apps of the social media and under-
stand what they ask for while enrolling for the
same?

It is observed that only 10 out of total 50 respon-
dents (20%) under observation do read the terms
and conditions that every social media or android
application asks to agree; without which a person
cannot get access to the applications.

Terms and Conditions are a set of rules and guide-
lines that a user must agree to in order to use your
website or mobile app. It acts as a legal contract
between the company who has the website or
mobile app and the user who access the website or
mobile app.

The respondents for this research work lies in the
age group of 21-25 and this age group seems not
much concerned about reading of terms and condi-
tions placed by various different mobile applica-
tions. The reason behind ignoring of some legal
contractual activities may be either that they do not
really feel the need to read and understand that
what are that mobile application wants from them
or may be, they are not bothered or they are aware
that they have no option.

4. Are you aware that your gallery, contact de-
tails, location settings, etc are being accessed by
apps like Facebook, Instagram from your phone?

43 out 50 respondents (86%) under observation are
aware about the device data being accessed by the
various social media as well as various other apps
available for android users. The information such
as phone gallery pictures, contacts, etc. is acces-
sible to the app developers.

These respondents are also aware that they are
bartering their personal information to mobile ap-
plication for cost free access of social media appli-
cations.

Terms and conditions 
Read 

Terms and conditions not 
Read 

10 40 

Aware Unaware 
43 7 
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5. Are you aware that you are bartering your per-
sonal information for free access of certain apps?
Do you willingly agree to barter your personal in-
formation?

- Level of awareness can be observed as

Low ( not willing) 41 
Medium ( neutral) 3 

High ( willing) 6 

In the age group of 20-25 who are the youths of
our nation seem to show least willingness towards
bartering of personal information to the applica-
tions but they end up sharing their information as
they need the free access to the mobile applica-
tions. The youths to certain extent are very less
insecured about privacy or sharing of information
as they are from middle class background and at
this stage of age they hardly do posses anything to
loose. But if the age group under observation would
have changed then there are chances of completely
opposite opinion or may be we can say that the
elderly people will not willingly agree to barter
information.

The people in the age group under observation are
students and belonging to middle class background
and they do not hold any extreme opinion but are
just concerned about personal safety.

6. Do you know the reason behind any app ask-
ing for details like contact or asking for access to
your gallery? If yes give details.

Only 15 out of 50 really do know about why the
apps ask for accessing of device information.

As its’ is observed that only 15 out of all 50 re-
spondents(30%) know the reason for which the
mobile applications ask for the personal informa-
tion. This means that the respondents are really not
bothered about how n where they share their per-
sonal information but are just accessing the mobile
applications to suffice their needs of entertainment.

7. Level of supportiveness (sharing personal in-
formation to mobile applications)

Very low (do not agree at all) 34 
Low (do not agree) 11 
Moderate (agree to some extent) 05 
High ( agree) 0 
Very high (willing agree) 0 

The respondents supportiveness towards bartering
their personal information to mobile application is
way too low as it is observed that 34 respondents
which accounts to be almost 45% of total respon-
dents do not agree at all for sharing their personal
information. In spite of low level of willingness for
bartering of personal information still the youths
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end up sharing their private information on social
media platform as the craze for social media is
increasing day by day and being active on social
media has become the parameter of an individuals’
social behavior.

AADHAR CARD

1. Are you aware that to which all documents is
the Aadhar card supposed to be linked to?

Awareness level about govt. schemes of linking
Aadhar card

Low 20 
Moderate 14 

High 16 

The respondents are not even completely aware that
to which all documents the Aadhar card needs to
be linked to as per directed by the government of

India. The youth of India who are well educated
and are competing with intellects from all across
the world are not completely aware that what re-
ally the scheme of linking Aadhar card to various
different personal identification documents is.

Linking of Aadhar is not only a chaos for the illit-
erate or aged population of India but same is the
case with the youth of India.

2. What’s your opinion about sharing your bank
details, sim details, pan card details by linking
adhaar card to all the above?

Positive 24 
Negative 26 

When the respondents were asked about their opin-
ion of linking Aadhar card to various different
documents like bank accounts, sim cards, pan cards,
etc it is observed that the people show mixed feel-
ings towards the governments move of making link-
ing of Aadhar mandatory to every citizen of India.
This shows that the people of India especially the
youth are not taking this step of linking Aadhar
card in a very positive manner.

3. Do you think this move of government of link-
ing Aadhaar card is really essential? Have you
linked your Personal documents to Aadhar will-
ingly or do you feel any insecurity?
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Supportive 21 
Non supportive 29 

It is observed from the data collected from the
respondents that the people are not linking their
Aadhar card to simcards , bank accounts and pan
card whole heartedly but they posses some fear in
their minds that are they really safe after linking of
Aadhar as after which all their personal details are
shared on various platforms and by chance of any
criminal activity they will have to suffer due to
this. The people doubt about the linking of Aadhar
being secured.

4. Rate your level of insecurity towards sharing of
all your official details with the government from
a scale of 1 to 10 (1- lowest insecurity, 10- highest
insecurity)

1 to 5 23 
6 to 10 26 

Insecurity level No. of respondents 
10 4 
9 4 
8 5 
7 10 
6 3 
5 13 
4 4 
3 1 
2 0 
1 2 

The respondents show varied differences in their
views towards linking of aadhar as about half of
them do feel in secured about linking Aadhar
whereas the other half do not feel much insecure.
The youth have not completely accepted this new
idea which the government of india has come up
with to avoid hassels in the legal work related to
various benefit schemes but is facing a dilemma
about am I really secured after sharing my per-
sonal information like the biometrics.

5. Share your suggestions and opinions regarding
bartering of your private details by sharing of in-
formation with some medium inexchange of some
facilities i.e. the direct benefit schemes of govern-
ment.

Low acceptance 36 
Medium acceptance 12 

High acceptance 2 
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From the observations gathered from the respon-
dents it is visible that this move of government of
India about linking every citizens Aadhar to his or
her bank accounts, sim cards, etc is not whole-
heartedly accepted by the masses and especially
the youth they have not yet arrived at the conclu-
sion that yes we do accept this move of govern-
ment which will really benefit in the long run.

6. Are you aware about what is right to privacy?

22 out of 50 people under observation are aware
that what is right to privacy. People in the age
group under observation are not very much aware
about what right to privacy is and what is its im-
pact on a commoners life.

CONCLUSION

The study shows –

A. On an average the every respondent uses 3 Apps.

B. Most of the respondents are aware about the de-
vice data being accessed by the various social
media as well as by various apps available for
android users. Interestingly only 30% of respon-
dents are aware about why social media ask the
personal information

C. Most of the respondents did not read terms and
conditions of different social media. The reason
for this may be the age group of the respondents.

D. Most of these respondents (82%) are aware that
they are bartering their own personal informa-
tion for free use of social media.68% respondents
did not mind bartering this information

Aadhar Card
A.  Most of the respondents are not even aware what

are the various accounts to which Aadhar card is
to be linked.

B. Almost 50% of respondents did not mind the
compulsion of linking of Aadhar to various ac-
counts but some where they are uneasy about
linking of Aadhar card with various accounts

C. The collected data shows that people The results
show that only 44% of the respondents were
aware about “ Right to Privacy”

RECOMMENDATION

With increased usage of social media the concern
that is arising is the security of privacy of user.
This can be achieved with the help of high quality
data governance which consists of –availability,
integrity, security. The youngsters may not be con-
cerned about the privacy issue today; but that day
is not far away when the society as a whole shall
start raising the voice about the same. Data gover-
nance may become USP of the social media.
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Applications of Big Data in Management Education

Abstract
Education is an important factor in determining the entrepreneurial orientation in individuals. The manage-
ment education in India highlights the person’s effectiveness towards gaining knowledge. Technologies such
as Data mining and Data analytics can provide a fast feedback to students and teachers about their academic
performance. These methods can provide a deep analysis of some education patterns and extract valuable
knowledge from them. [1]

Big Data Analytics is used to analyse these large volumes of data which can be both structured and unstruc-
tured. Big Data are datasets whose size is beyond the ability of typical database software tools to capture,
store, manage and analyse. Big Data uses techniques such as Hadoop framework and Data mining for
extracting information from databases [2].

In this paper we are analysing the learning benefits from Big and giving a brief description of how this
technology can contribute to a renowned education system. Helping teachers and students to make more
targeted choices in the sector of education. Data is not just a back-office, accounts-settling tool any more.
And can be used as a real-time decision-making tool.

Keywords: Data mining, Big Data Analytics Datasets, Sector of Education, Decision making tool.

INTRODUCTION

In the modern economic scenario all over the world
- “Management” - as a stream of education and
training has acquired new dimensions. Management
is an exciting field where you can have an imme-
diate impact on the operations of any business. The

field of Management is dynamic in nature. New
tools and techniques are continually being intro-
duced to improve the efficiency, productivity and
profitability of any organization. All organizations
and their departments, functions, or groups use
Management methodologies, which include prob-
lem solving techniques and guidelines for various
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Institute of Management & Research
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related activities. [1]

An overhaul of the system of planning and the
management of education will receive high prior-
ity. The guiding considerations will be Evolving a
long-term planning and management perspective
of education and its integration with the country’s
developmental and manpower needs, decentraliza-
tion and the creation of a spirit of autonomy for
educational institutions, giving pre-eminence to
people’s involvement, including association of non-
governmental agencies and voluntary effort, induct-
ing more women in the planning and management
of education and establishing the principle of ac-
countability in relation to given objectives and
norms.

EVOLUTION OF MANAGEMENT
EDUCATION IN INDIA

Management education in India has not grown in
an evolutionary manner. American experience was
grafted on to an existing educational system and
did not emerge from the native educational and
business context and culture. Its development has
been random and its objectives, content, pedagogy
and other aspects need re-examination in relation
to the needs of India, in an increasingly globalizing
economy. Organizations are becoming more com-
plex and businesses more competitive. The demands
on the skills of Indian managers are changing. It
has become essential to re-examine the entire struc-
ture, content, purpose of management education in
India. [1]

MANAGEMENT EDUCATION PRESENT
SCENARIO

In India the management education courses start at
undergraduate level, as a three-year Bachelor De-

gree in Business Administration (BBA), offered in
some colleges in the country. This course provides
basic knowledge about management concepts and
business structure and follows a yearly / semester
- wise examination system. This is followed by
two years’ Postgraduate MBA / PGDBM
programme. MBA and PGDM education is cur-
rently available through residential, full-time, and
distance education modes. Most B-Schools follow
a semester or trimester examination system.

BIG DATA IS CHARACTERIZED BASED
ON 3 V’S

1. Volume: We currently see the exponential
growth in the data storage as the data is now more
than text data. We can find data in the format of
videos, music and large images on our social me-
dia channels. It is very common to have Terabytes
and Petabytes of the storage system for enterprises.
As the database grows the applications and
architecture built to support the data needs to be
re-evaluated quite often. Sometimes the same data
is re-evaluated with multiple angles and even though
the original data is the same the new found intel-
ligence creates explosion of the data.

2. Velocity: The data growth and social media
explosion have changed how we look at the data.
There was a time when we used to believe that
data of yesterday is recent. The matter of the fact
newspapers is still following that logic. However,
news channels and radios have changed how fast
we receive the news. Today, people reply on social
media to update them with the latest happening.
On social media sometimes a few seconds old
messages (a tweet, status updates etc.) is not some-
thing interest’s users. They often discard old mes-
sages and pay attention to recent updates. The data
movement is now almost real time and the update
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window has reduced to fractions of the seconds.

3. Variety: Data can be stored in multiple format.
For example, database, excel, csv, access or for the
matter of the fact, it can be stored in a simple text
file. Sometimes the data is not even in the tradi-
tional format as we assume, it may be in the form
of video, SMS, pdf or something we might have
not thought about it. It is the need of the organiza-
tion to arrange it and make it meaningful. It will be
easy to do so if we have data in the same format,
however it is not the case most of the time. The
real world has data in many different formats and
that is the challenge we need to overcome with
the Big Data.

VALUE OF BIG DATA IN EDUCATION

Big Data can support the classic educational sys-
tem helping teachers to analyse what students know
and what techniques are most effective for each
pupil. In this way, also teachers are able to learn
new techniques and methods about their education
work.

Technologies such as Data mining and Data
analytics can provide a fast feedback to students
and teachers about their academic performance.
These methods can provide a deep analysis of some
education patterns and extract valuable knowledge
from them. In this way, collective and big scale
data can predict who student needs more help from
the education system, avoiding the danger of fail-
ure or drop out.

the online education has a very big development at
recent years and has a very increasing impact of
the education sector. Furthermore, digital learning
is actually a collection of data and analytics which
can contribute to teaching and learning. In this way

many students participate in online or mobile learn-
ing, where are crated new data. These new data,
also with the help of social networks, are helping
the students with the different background to cor-
relate between them and help them to understand
core course concepts. [2]

APPLICATIONS OF BIG DATA IN
EDUCATION

Big Data has a future to change not just research
but education too. Big data collects and analyses
student data, to discover patterns and trends in those
data, to make new discoveries and test hypotheses
about how students learn. Data collected from online
learning systems can be aggregated over large num-
bers of students and can contain many variables
that data mining algorithms can explore for model
building [3].

Educational data mining generally emphasizes on
reducing learning into small components that can
be analysed and then influenced by software that
adapts to the student. Student data collected by
online learning systems are being explored to de-
velop predictive models by applying educational
data mining methods that classify data or find re-
lationships. These models play a key role in build-
ing adaptive learning systems in which adaptations
or interventions based on the model’s predictions
can be used to change what students experience or
even to recommend outside academic services to
support their learning [6].

Big Data can support classic educational systems
helping teachers to analyse what students know and
what techniques are effective for them. They can
then create new techniques that can assist in mak-
ing the subjects more interesting and impactful [4].
The faculty can provide a faster feedback to the
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students about their performances which would
further speed up the process of learning and impro-
vising. It will also help in understanding which
student requires more attention by providing a
deeper analysis and understanding of each student.
The data in Educational data mining is hierarchi-
cal. Data at the student level, the classroom level,
the teacher level, and the school level are nested
together. Other important features are time, se-
quence, and context. Time is important to capture
data, such as length of practice sessions or time
taken to learn. Sequence represents how concepts
build on and how tutoring should be ordered. Con-
text is important for explaining results and know-
ing where a model may or may not work. Methods
for hierarchical data mining and longitudinal data
modelling have been important developments in
mining educational data [6].

Educational Data mining follows some technical
methods in understanding the student behavioural
pattern and associating a student with a particular
model.

1. Prediction entails developing a model that can
infer a single aspect of the data from some combi-
nation of other aspects of the data. Examples of
using prediction include detecting such student
behaviours as when they are gaming the system,
engaging in off-task behaviour, or failing to answer
a question correctly despite having a skill. Predic-
tive models have been used for understanding
behaviours on the basis of the information from
discussion forums, practice tests, etc. that will pre-
dict which students might fail a class [7].

2. Clustering refers to finding data points that
naturally group together and can be used to split a
full dataset into categories. Examples of clustering
applications are grouping students based on their

learning difficulties and interaction patterns, such
as how and how much they use tools in a learning
management system. Data from online learning
resources, student cognitive interviews, and postings
in discussion forums can be analysed using tech-
niques for working with unstructured data to ex-
tract characteristics of the data and then clustering
the results. Clustering can be used in any domain
that involves classifying, even to determine how
much collaboration users exhibit based on postings
in discussion forums [8].

3. Relationship mining involves discovering re-
lationships between variables in a dataset and en-
coding them as rules for later use. For example,
relationship mining can identify the relationships
among products purchased in online shopping.

Sequential pattern mining builds rules that capture
the connections between occurrences of sequential
events, for example, finding temporal sequences,
such as student mistakes followed by help seeking.
This could be used to detect events, such as stu-
dents regressing to making errors in mechanics
when they are writing with more complex and criti-
cal thinking techniques, and to analyse interactions
in online discussion forums.

Key educational applications of relationship min-
ing include discovery of associations between stu-
dent performance and course sequences and dis-
covering which pedagogical strategies lead to more
effective or robust learning.

4. Distillation for human judgment is a technique
that involves depicting data in a way that enables
a human to quickly identify or classify features of
the data. This area of educational data mining
improves machine-learning models because humans
can identify patterns in, or features of, student learn-
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ing actions, student behaviours, or data involving
collaboration among students. This approach over-
laps with visual data analytics.

OBJECTIVE

Objective of this paper is to identify Big Data
Applications in Management Education.

METHODOLOGY

New technologies allow schools, colleges and uni-
versities to analyse absolutely everything that hap-
pens. From student behaviour, testing results, ca-
reers developments of students as well as educa-
tional needs based on changing societies. A lot of
these data has already been stored and is used for
statistical analysis by government agencies such as
the National Centre for Educational Statistics. With
the rise of more and more online education and the
development of MOOC’s all the data gets a com-
pletely new meaning. Big data allow for very ex-
citing changes in the educational field that will
revolutionize the way students learn and teachers
teach. This paper will be based on published
sources. Methodology adopted is case study method.

CASE STUDIES

Case Study 1: Institutional Analytics and the
Data Tsunami

The business intelligence (BI) architectures of the
1990s & early 2000s and the days of a data ware-
house–only solution are aging. The ETL (Extract,
Transform, Load) process served the institutions
well, providing data in enriched table formats or
star schema designs that aligned closely with re-
porting requirements. However, new advanced ana-
lytic platforms must support an unlimited number

of new data sources beyond the relatively simple
structured database data. They must ingest data at
a greatly accelerated rate. This transforms an ETL
process to an ELT (Extract, Load, Transform) pro-
cess. In ELT process the data is ingested, stored,
digested and then organized later. 

Arizona State University (ASU) have adopted this
ELT process to store and analyse the flood of data
to serve the university’s mission [10].

Case Study 2: About ARIZONA STATE
UNIVERSITY (ASU)

ASU was established in 1885 with 33 students and
now it has around 98,137 students enrolled, 25,722
of them in ASU Online. It has been named as the
most innovative university in the country by US
News & World Report for the past two years in a
row.

ASU’S Data Lake
With such a huge number of students enrolling in
ASU, it has merged a “DATA LAKE” to its exist-
ing BI architecture. Built on Hadoop, “DATA
LAKE” is a collection of applications provides a
framework to add new, varied and large data sources
and make them available quickly. The value of data
lakes is likely to escalate with the growth of the
Internet of Things (IoT), as they swell with data
from countless networked objects. It is an advanced
analytics platform that will enable big data model-
ling and forecasting, conducting what-if analyses
to predict the effects of potential changes in busi-
ness strategies. The results of the same can be trans-
lated into improved institutional performance in
many ways: optimized building maintenance plans;
the ability to predict and prevent system failures;
improved utilization of energy and physical re-
sources (sustainability); enhanced service offerings
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to students, faculty, staff, and visitors; the increased
ability to deliver a highly personalized educational
experience for every student; and, ultimately, the
potential to significantly improve student outcomes
[10].

“DATA LAKE” is been used as a solution to the
unstructured data which is experiencing explosive
growth, currently making up over 80 percent of
ASU’s data. Examples of such unstructured data (or
semi-structured data) that ASU is exploring come
from social media (Twitter, Facebook, Instagram),
help centre chats or calls converted to texts, sur-
veys, e-mails, documents, scientific and research
data, learning management system (LMS), discus-
sion boards, videos, audio, digital images, network
traffic, web logs, machine/device output, and

streaming data from sensors increasingly placed
throughout its environment. The goal is to support
all these varied data types, assuming the data has
reporting or analytical value.

Use of Cloud in Analytic Services & Systems
Initially, use of cloud can be the best solution for
the challenges faced by the institutes in moderniz-
ing existing analytics platforms in addition to main-
taining and refreshing their existing IT and BI in-
frastructures. Flexibility, scalability, reliability, elas-
ticity, agility, security, and cost efficiencies make
these cloud environments attractive in the ongoing
pressure to rapidly adapt and deliver (ASU already
partners with the major public cloud Vendors-
Amazon AWS, Microsoft Azure, Google, and Cen-
tury Link).

Skills & Technologies Needed to Become ‘DATA SCIENTIST’

ANALYTICS ROLE SKILLS/CAPABILITIES TECHNOLOGY 

BI analysts 
Data analysis/domain expertise, 
communication/collaboration, 

visualization 
SQL, BI tools, Python 

ETL analysts Programming, data integration, data 
warehousing 

SQL, Python, Hadoop/HDFS 

Institutional researchers Data analysis/domain expertise, 
modelling, communication/collaboration 

SAS/SPSS, BI tools, SQL 

Statisticians Modelling, algorithms, prediction SAS/SPSS, R, SQL 

Data scientists Modelling, machine learning/data mining, 
communication/collaboration 

Hadoop/HDFS, R, Python 

Business user Communication/collaboration, 
spreadsheets, reporting/dashboards BI tools, SQL, Excel 
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FINDINGS

Applications of Big Data in Management Edu-
cation are as follows:

1. The Value of Big Data in Assessing Complex
Skills

Conventional assessments in higher education class-
rooms are infrequent and constrained, both in their
design (e.g., essay prompts, multiple-choice ques-
tions) and in their feedback (which is usually de-
layed and sometimes subjective). Progress in edu-
cational technology can provide tools for measur-
ing students’ performance on more authentic tasks,
such as engineering design problems and free-form
text answers. Measuring these types of tasks can
increase the relevance and the precision of the re-
sults regarding what students learn, can allow the
tailoring of instruction to specific students’ needs,
and can give individualized feedback across a range
of learning issues. In addition, social interactions
have increasingly moved from in-person to online.
Big data can include detailed traces of student-to-
student interactions. By integrating these and other
sources of data, we may be able to measure more
complex problem-solving and collaborative skills.
Fulfilling this promise requires finding ways to
analyse complex data from heterogeneous sources
to extract such measurements, parallel to similar
advances already taking place in the sciences and
engineering. Over the past two decades, this funda-
mental progress in educational technology has been
combined with its broad-based adoption at scale.
Digital assessments allow more direct review of
relevant, authentic performances. Previously, widely
available data for large numbers of students prin-
cipally came from standardized exams or standard-
ized research instruments, such as the Force Con-
cept Inventory in Physics. These assessments are

limited to a short time window; as a result, they
contain either a large number of small problems
(which ensures that the results are precise but gen-
erally fail to capture complex skills requiring more
than a minute or two to demonstrate) or a small
number of large problems (which lacks any preci-
sion on a per-student basis).

2. Improved Students Results

The overall goal of Big Data within the educa-
tional system should be to improve student results.
Better students are good for society, organisations
as well educational institutions. Currently, the an-
swers to assignments and exams are the only mea-
surements on the performance of students. During
his or her student life however, every student gen-
erates a unique data trail. This data trail can be
analysed in real-time to deliver an optimal learning
environment for the student as well to gain a better
understanding in the individual behaviour of the
students.

It is possible to monitor every action of the stu-
dents. How long they take to answer a question,
which sources they use, which questions they
skipped, how much research was done, what the
relation is to other questions answered, which tips
work best for which student etc. Answers to ques-
tions can be checked instantly and automatically
(except for essays perhaps) give instant feedback
to students.

In addition, Big Data can help to create groups of
students that prosper due to the selection of who is
in a group. Students often work in groups where
the students are not complimentary to each other.
With algorithms it will be possible to determine
the strengths and weaknesses of each individual
student based on the way a student learned online,
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how and which questions were answered, the so-
cial profile etc. This will create stronger groups
that will allow students to have a steeper learning
curve and deliver better group results. [9]

3. Create Mass-customized Programs

All this data will help to create a customized pro-
gram for each individual student. Big data allows
for customization at colleges and universities, even
if they have 10.000s of students. This will be cre-
ated with blended learning; a combination of online
and offline learning. It will give students the op-
portunity to develop their own personalized pro-
gram, following those classes that they are inter-
ested in, working at their own pace, while having
the possibility for (offline) guidance by professors.
Providing mass customization in education is a
challenge, but thanks to algorithms it becomes
possible to track and assess each individual stu-
dent.

We already see this happening in the MOOC’s that
are developed around the world now. When An-
drew Ng taught the Machine Learning class at
Stanford University, generally 400 students partici-
pated. When it was developed as a MOOC at
Coursera in 2011, it attracted 100.000 students.
Normally this would take Andrew Ng 250 years to
teach the same amount of students. 100.000 stu-
dents participating in a class generate a lot of data
that will deliver insights. Being able to cater for
100.000 students at once, also requires the right
tools to be able to process, store, analyse and visu-
alize all data involved in the course. At the mo-
ment, these MOOC’s are still mass made, but in
the future they can be mass customized.

With 100.000 students participating in a MOOC, it
will give universities the possibility to find the

absolute best students from all over the world.
Based on the individual behaviour of the students,
their grades, their social profile and their network-
ing skills algorithms can find the best students.
These students can then receive a scholarship that
will increase the overall level of the university.

4. Improve the Learning Experience in Real-
time

When students start working on their own, in their
customized blended learning program, the vast
amount of teaching, which most of the time is
covered by general topics that have to appeal to all
students from different levels, can be done online
and by themselves. The professor can monitor all
students in real-time and start a much more inter-
esting and deeper conversation on the topic of
choice. This will give students the possibility to
gain a better understanding of the topics.

When students are monitored in real-time, it can
help to improve the digital textbooks and course
outlines that are used by the students. Algorithms
can monitor how the students read the texts. Which
parts are difficult to understand, which parts are
easy and which parts are unclear. Based on how
often a text is read, how long it takes to read a text,
how many questions are asked around that topic,
how many links are clicked for more information
etc. If this information is provided in real-time,
authors can change their textbooks to meet the needs
of the students thereby improving the overall re-
sults.

Even more, Big Data can give insights in how each
student learns at an individualized level. Each stu-
dent learns differently and the way a student learns
affects the final grade of course. Some students
learn very efficiently while other may be extremely
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inefficient. When the course materials are avail-
able online, it can be monitored how a student
learns. This information can be used to provide a
customized program to the student or provide real-
time feedback to become more efficient in learning
and thus improve their results.

5. Reduced Dropouts

All these analyses will improve the student results
and perhaps also reduce dropout rates at universi-
ties or colleges. Dropouts are expensive for educa-
tional institutes as well as for society. When stu-
dents are closely monitored, receive instant feed-
back and are coached based on their personal needs,
it can help to reduce dropout rates as mentioned as
well in a post by Horton works.

Using predictive analytics on all the data that is
collected can give educational institute insights in
future student outcomes. These predictions can be
used to change a program if it predicts bad results
on a particular program or even run scenario analy-
sis on a program before it is started. Universities
and colleges will become more efficient in devel-
oping a program that will increase results thereby
minimizing trial-and-error.

After graduation, students can still be monitored to
see how they are doing in the job market. When
this information is made public, it will help future
students in their decision when choosing the right
university. [9]

CONCLUSION

Big data Applications supports Management edu-
cation in various ways:

1. Improved Instructions: Big Data can help in pro-
viding personalised instructions to students de-

pending on their analysis so that there is a better
learning.

2. Matching students to programs: Big Data can
help both the students and the parents to choose
the right course and programs according to their
area of expertise.

3. Matching students to type of employment: Big
Data can also help students to discover the jobs
that match their abilities in order to increase their
productivity and interest.

4. The data include which courses students have
signed up for, and their attendance records and
grades. But not every variable is relevant to each
student: much depends on specific course choices
and behaviours. For example, getting a C- in an
initial maths class may not be an issue for an
English major, but it could be a sign of trouble
ahead for chemistry major. In such cases, the
system automatically sends the student and their
adviser an email or text asking them to meet to
discuss the issue. This can be applied as a part of
education system. So that we can lower the rate
of drop outs in education system.

5. Data which is often collected via surveys coor-
dinated by Office of Institutional Research and
Evaluation can use big data tools to measure its
performance and compare how it is doing against
other institutions worldwide. Which will help an
educational institute to know their weak areas
so that they can use this to increase their rank-
ing?

6. Monitoring the diversity of students and staff by
school and also using analytics to track research
productivity and understand exactly where re-
search funding is spent; to carry out internal au-
dits to flag up potential fraud; and to look at stu-
dent evaluations of teaching to better understand
staff performance. Having data and dashboards
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to look at that helps administrators, faculty, trust-
ees and advisers make better decisions.

7. Administrators can take decisions on different
efficiency and effectiveness measures based on
the analytical information of real time data. So,
it becomes easy for them to identify retention,
progress and completion factors of the organiza-
tion. It is also possible to reduce attrition through
the early detection of at-risk students and gener-
ating alerts for learners and educators.

SUGGESTIONS & RECOMMENDATIONS

1. An advanced analytics platform helps to prepare
the institute for the volume, variety, and veloc-
ity of data coming their way.

2. Tremendous opportunities exist from using non-
traditional data sources to find new ways to
advance student success and institutional perfor-
mance.

3. While data scientist is the hot new job title, the
rest of the institution’s analytics workforce must
develop and strengthen their skills and technol-
ogy tools to engage, evaluate, and leverage these
new, impending, and inevitable analytics plat-
forms

LIMITATIONS

This paper is based on published sources. All the
aspects are focussed only on Indian Management
Education system.
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