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Editorial
Growth is good. So are health, wealth and happiness. Malnutrition, poverty, sickness are bad. We envision our families to be free from
tensions arising out of shortage of money, and ailments. We want to give the best to our family. Let's together, for a moment give a
thought to the so called motherland India.
As a nascent republic, India has emerged from the shadow of colonialism to evolve as one of the fastest growing world economies,
transforming millions of lives in her wake. Two months hence we, the brothers and sisters of India will be celebrating her 64th Birthday.
Let's have a look at some facts.
There have been moments in the life of India which are worth remembering. They were rather the formative years of India.
Year 1961 formed 'Buland Bharat ki buland tasveer- hamara bajaj, humara bajaj'. Is there any Indian unfamiliar with this popular jingle?
Bajaj gave the Indian middle class its first vehicle on which the entire family could ride. That was the time when Rahul Bajaj was
threatened to send to jail because he exceeded the 'quota' assigned to him. Yes, our entrepreneurs were caught in the shackles of license
and quota regime. Unfortunately this curbed them from producing to their optimum and deriving economies of scale which had put their
foreign counterparts in a cost advantageous position.
Bhakra Nangal Dam, called as temple of modern India by Pandit Jawahar Lal Nehru was inaugurated in 1965 making India self reliant in
food production. The dam was newly- independent India's prized achievement. The dam send ripples beyond the region. For every Rs.
100 of direct benefits- irrigation and hydro power- bhakra generated Rs 90 in indirect benefits for the regional economy says a 2005
study that assessed its impact. Today we need many such more Bhakra's to complete India's journey of development.
India's most ambitious road infrastructure project is said to have begun by fluke. As the story goes, prime minister Atal Behari Vajpayee
was told to address a gathering at Siri Fort auditorium in New Delhi. He was not happy with the speech handed over to him; it lacked
punch and didn't have anything substantive. A last- minute change was made and spontaneously a project was conceived and added to the
speech. Right! That day Shri Vajpayee announced in Siri Fort auditorium, the linking of Kashmir to Kanyakumari through a modern
highway, to be build through public- private highway. It was for the first time in independent India's economic history that a road project
encompassing the entire country was conceived. The much controversial Yamuna-Express Highway, which took to toll the lives of many
farmers recently, is a part of this ambitious vision.
December 14, 1983, the iconic car Maruti 800 was launched. Prior to that, India was looked upon as unsuitable for manufacturing
exports. There was no auto component industry to speak of that time. So, Maruti's founders, in addition to setting up a car facility, helped
set up scores of units from scratch to manufacture car components. One of the big contributions of Maruti was to encourage
entrepreneurs to participate in joint ventures. Today the historic car has been phased out by the company.
On 31st October 1984, Indira Gandhi, who had served as Prime minister for 15 years was shot dead by her body guards. It marked the
highest level of security breach in India. After a few years her son also met the same fate. God bless India!
In 1990, Mandal Commission uproar made a deafening noise in the country. I remember, as school going kids, we rejoiced as the schools
were closed for more and more number of days- perhaps we were unaware of the consequences of “27% reservation for Other Backward
castes”. But when it prolonged, even kids realized that something undesirable is taking place. Social justice became a political agenda of
the highest order and a number of promising youth laid down their lives on the altar of so called social justice in India.
June 1991 can be described as the watershed month in India's economic history since independence. Foreign exchange reserves dipped
to a low of $896 million by the middle of June 1991, enough to pay only a fortnight's import bill. Faced with the real possibility of default,
the government decided to sell 60 tonnes of gold. And history was created with India's successful survival of the crisis. Our current prime
minister was the super hero who took these drastic decisions and saved India from undergoing an economic crisis.
December 26 1992, secularism in India was put to shame by our politicians.
On January 31, 2007, Tata steel bought Corus, four times its size, thus making India the world's fifth- largest steel group. The buyout
fired the imagination of industrialists and entrepreneurs and between 2007 and 2010, India signed deals worth 58.83 billion.
And look! India brings home world cup. Hazare and Baba Ramdev are all set to bring back the hoarded wealth of the nation. How far
they'll succeed is for everybody to witness.
We are privileged to be a part of the cohort witnessing these events in the life of our country.
The maiden issue of the journal View Point July-December 2010 was a joint effort of the editorial advisory board and the referees who
provided an immaculate support in bringing out the issue.
We acknowledge the untiring guidance provided by the editorial advisory board, referees and the contributors required for giving a
concrete shape to the current issue of the research endeavor of College of Management and Computer Applications, Teerthanker
Mahaveer University.
Prof Ajay K. Garg
Editor-in-Chief

Vaishali Dhingra
Editor
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Entrepreneurial India :
a Changing Landscape
Mrinalini Shah
During a discussion in my recent trip to Indonesia
one professor from a university at Jakarta said
“TATA is not any more an Indian brand, it is now a
global brand”. It made my head high being an
Indian. Mergers and acquisitions of so many Global
brands by Indian companies have created a respect
out of fear and India is now viewed as land of
opportunities and business. 12 billion $ TATACORUS deal was just a beginning in March 2007,
but, acquisition of Jaguar and Land rovers in 2008
has put a seal on it. Mahindra & Mahindra, Bharti
Airtel, Reliance group, Infosys, Wipro etc. has
accomplished it repeatedly and this is certainly not
an end. All these stories have paved the way for
young minds towards becoming entrepreneurs. But
success stories of first generation entrepreneurs in
recent years are driving and inspiring the young
mind the most. The trend of working for 8-10 years
in industry and then starting their ventures is a
common trend and a successful entrepreneur at the
age of 35-40 is not very unusual anymore.
th

India is currently 10 largest economy of the world
and one of the top three countries most talked about
for their economic growth. India was known for
developing computer codes and back office work for
many American and European firms in 90's but
today in 2011 it is handling most of Information
technology based service operations of the world
and is known for knowledge management, telecom,
bank and hospital related operations and is
continuously increasing sophistication in service
offering . According to the data of Feb 2011, India
has built a $73 billion per year technology service
business. Engineering based R &D business has
touched $10 billion – almost triple growth in four
years. Indian firms are developing products for
aerospace and automotive industries,
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telecommunications, semiconductors, consumer
electronics, and medical devices for western firms.
Thousands and lakhs of new start-ups are building
web-technologies, web-based services and
technology based products like mobile applications
etc. IT and IT enabled services; alternate energy,
education and service industry are providing
maximum number of entrepreneurs in country.
Success stories of first generation entrepreneurs in
recent years have provided role models to young
entrepreneurs and made Indian parents more open
and acceptable to the idea.
The landscape of Indian entrepreneurs has moved
from need based to need creation and
identification. Indian entrepreneurs can best be
classified into three categories. The first category of
people is that of second or third generation
entrepreneurs from well-established business
families, such as the Mittal's, Tata's, Ambani's,
Birla's and likewise. These families have a very
strong base, following the family business tradition
passed on from generation to generation. They have
a strong management team, and most of these are
now going global.
The second category of entrepreneurs is young
engineering or management graduates who have
become an essential part of Indian business growth.
With the rise in information technology and
multinational corporations in India, young
entrepreneurs are serving as the backbone of many
flourishing enterprises. Narayan Murthy being
their inspiration.
The third category of Indian society would be need
based business entrepreneurs. They are driven by
instincts to survive and highest in number. They
are present in every big city, town, or village in
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India. Educational qualifications do not mean
much to them; rather, they rely on sheer
entrepreneurship ability that include identification
of need of people, training, experience, customer
service skills, networking, hard work, and
innovation.
When I tried to locate the footprints of Indian
entrepreneurs in Silicon Valley, I came across eyeopener facts. By 1998, 774 of the 11,443 tech firms
of Silicon valley started since 1980 had Indian chief
executives. Between 1995 and 2005, 15 per cent of
Silicon Valley start-ups were launched by Indians –
the largest number for any immigrant group.
Immigrants Indian's have founded well-known
Silicon Valley companies such as: Sun
Microsystems (Vinod Khosla, Andy Bechtolsheim
and Scott McNealy ); Brocade (Kumar Malavalli
with Seth Neiman and Paul Bonderson); Cirrus
Logic (Suhas Patil); Hotmail (Sabeer Bhatia and
Jack Smith). The list does not end here, but, is an
answer to all those who questions innovation
capabilities of Indians. The few examples present
for technology innovation are Ethernet (Kanwal
Rekhi), fibre optics (Narinder Singh Kapany),
Pentium chip (Vinod Dham).
This entrepreneurial growth can also be credited to
recent developments in global scenario. Recession
in USA and deteriorating financial conditions of
European countries are one of the major factors for
Indians to come back to country and start their own
ventures. Rich global experience and expertise
brought back by returning NRIs is another reason of
success. Sustained economic growth of 8 per cent
to 9 per cent in India is attractive and offer more
entrepreneurial opportunity than the western
business world. And most important factor is
India's development as a technology platform and
market with global scale.
As per a survey of 2500 entrepreneurs by a London
based company, India is going to outstrip even USA,
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Japan, Germany and fast emerged economic giant
China in next two decades. Entrepreneurs believed
that strong family ties are one of the most important
reasons of growth. Though they believed that
growth opportunities has increased, but, they are
vary of corruption and bureaucratic system.
Increasing level of corruption and complicated
registration and legal process is enough to kill this
spirit among aspirant entrepreneur.
Entrepreneurial journey is never easy and have
innumerous challenges. Successes in
entrepreneurial ventures are directly influenced by
the availability of infrastructural facilities which
largely includes financial infrastructure, social
infrastructure, transport and communication
infrastructure, energy, information technology etc.
The development of such infrastructural facilities
are largely depends on ability to attract FDI. In this
context, India is facing huge competition from
China. Though it is changing towards friendly and
more conducive entrepreneurial environment,
India still has a very large untapped entrepreneurial
potential and long way to go. Basic perceptions
among us Indians in small towns and villages about
going for employment after completion of
education rather than creating his/ her own
business perception need to be reversed.
Another challenge for any venture is availability of
finances. Increasing opportunities in India and
Southeast Asia had improved greatly over the last
couple of year and attracted several venture capital
companies, angel investors and private equity.
Venture capital from Silicon Valley is now having an
eye for Indian start-ups, attracting billions of
dollars in venture capital. One of them Sequoia
Capital announced last year in September it had
raised a $725 million fund for investments in Indian
Start-ups. Vast angel network is now present in
India which is always preferred over venture capital
firm. Angel funding in India still has a long way to go
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when benchmarked against established
powerhouses like the US, where angels provided
$8.5 billion to 25,200 ventures in the first 6 months
of 2010.
Developing the product is not enough, but, creating
a viable market for their product is next struggle
and worry.
As important a consideration is
figuring out if there market is interested in buying
the product, is it has willingness to pay, and how
much. Indian domestic market is now more open to
technology based products and continuously
spreading. Higher disposable income of youngsters
is making the market more open. India's
automobile industry is one of the fastest growing in
the world, boasting exports greater in number than
China. Textile manufacturing in India is now
US$52 billion business. All most 30-40% of textile
need of Europe and USA is now fulfilled by Indian
manufacturing units. India is having highest
number of mobile phone users in the world and
ready for more new gadgets.
Changing global environment, ease of legal process
and impact of technology is very conducive for
extending the business in other countries and to
become world sourced companies. Decreasing
financial health of most of the western countries
and reduced job opportunities in their own firms
are in favor of Indian entrepreneurs to hire required
human resources through global talent sourcing.
Another reason of growth in technology firms is due
to ease in transfer of technology became much
easier under new legal regime. Patenting and
preservation of intellectual capital is working in
favor of Indian techno-preneurs. This has led to the
increased possibility of FDI in Indian economy. Due
to “world being one market” concept Indian
entrepreneurs are now capable of marketing their
products and services in the global market easily.
High population, cheap labour and a large English
speaking generation has worked in it's favor.

Growing number of entrepreneurs on one side
provide employment opportunity to many and on
other hand creating wealth for themselves by
reducing production cost or increased service
levels. All most all multinational companies are
started operating in Indian domestic market. They
require high quality vendor support and
ancillarization which again provides enormous
opportunity for Indian entrepreneurs to flourish.
Government is trying to join hands with industry.
Simpler legal process, less bureaucratic system,
easiness in providing funds are few friendly steps
for encouraging new start-ups and attracting
foreign business. Encouraging new SEZ's is very
conducive for new ventures. A separate ministry for
MSME, seed fund and funding for R&D through
DST or other ministries are also easily available.
Government is also supporting e-cells in
universities and institutes of higher education.
Table 1: Change in rank for India
Ease of doing business DB

DB

Change

in India

2009

2001 in

Rank

Rank Rank

Starting a Business

166

169

-3

Dealing with Licenses

174

175

-1

Trading Across Borders

97

94

+3

Paying Taxes

171

169

+2

Getting Credit

27

30

-3

Registering Property

92

93

+1

Protecting Investors

41

41

0

Enforcing Contracts

181

181

0

Employing Workers

102

104

-2

Closing a Business

142

138

+4

Source : Doing Business database, IFC- World
Bank Group
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E-cell or entrepreneurial cells are being admired by
students and being popular in our top universities ,
management colleges and technology institutes
including IIM's and IIT's as students have started
appreciating the benefits of pursuing their
entrepreneurial pursuits early-on. Incubation
centers started by top Indian management schools
and technology schools are nurturing the talents.
Stories of management graduate from IIM's saying
“no” to high package salaried jobs to start their own
ventures keep on appearing in news papers.
Moreover with the recent successes of companies
such as MakeMyTrip, Bharat matrimony and SKS,
which made people millionaires overnight due to
their stock options has a strong impact on students.
As a result more people are willing to carve their
own path, reflected from high caliber teams we are
witnessing everyday – ranging from new graduates,
to seasoned execs. In my own college when we
started entrepreneurial activities and business plan
competition students started thinking in line of
their own ventures. In three years short span we
moved from e-cell to incubation centre. The
memory is still vivid in my mind when 4 years back
one student came and informed 3 students along
with one management graduate from other school

are launching their venture with their first job. He
was a little hesitant in taking the risk of letting go the
highly paid salaried job but did not wish to
compromise with the dream of own a venture too.
Within 3 years, I witnessed drastic change from
those phenomena. Now in their second year of
management studies they have their ventures and
they test and start implementing them during
studies. The students are now more sure of success
of their ventures and ready to take risk. Today's
youth is well informed and surer of him. They are
now connected with other start-ups, funding
agencies, counter parts and complimentor of their
business through social networking sites. Social
and professional networks have helped them to see
the realities with more clear vision. Ever-increasing
number of student entrepreneur made it obligatory
for us to start an incubation centre. This is a wakeup call for all of us at higher education institutes to
provide them the right environment, guidance and
encouragement for converting their dreams to
reality of becoming entrepreneurs. Who knows how
many Tata's, Narayan Murthy's, Ajim Premji's are
sitting in our class waiting to grab the first
opportunity.

Dr Mrinalini Shah is professor at IMT Ghaziabad. She is chairperson of e-cell at IMT. She has
completed her postdoctoral from School of Management, University of Warsaw, Poland under European
commission fellowship. She earned her doctorate in Computer Science from Kumaon University on
“Fuzzy Propositional Logic”. Dr Shah was awarded second 'Outstanding Women Management
Researcher' award in 2008 by AIMS International for her research contribution in field of management.
Dr Shah has more then 2 dozen international and national research paper and case study publications to
her credit. Her area of research is business analytics, intelligent supply chain management, Fuzzy logic
based applications for management.

• Volume 2 • No. 1 • January-June 2011

4

A Study on Relative Volatility in Spot and Futures
Market in Selected Stock Indices of NSE
Dr.Sathya Swaroop Debasish
This study attempts to investigate the change, if any, in the volatility observed in the Indian stock
market due to the introduction of futures trading. The change in the volatility is compared in terms of
the structure of the volatility. This is done to give insights into the way the futures market is influencing
the Indian spot market's volatility. The main objective of the study is to investigate whether there has
been significant change in relative volatility of the underlying spot return and futures return. The
st
st
period of study is from 1 January 2000 to 31 December 2010 for the spot prices. The study used three
stock indices of NSE namely Nifty, CNX IT and CNX Bank. The index futures time series analyzed here
uses data on the near month contract as they are most heavily traded. The study has used four measures
of volatility. The study finds that for the three NSE indices, the study rejects the null hypothesis of 'no
significant change in relative inter-day volatility between spot prices and futures prices' over the entire
period 2000-2010, but cannot reject the hypothesis fully for all the individual years. There is significant
change in relative intra-day volatility between spot prices and futures prices for all the three NSE
indices.
Key Words: Volatility, India, NSE, Indices, Futures Market
Introduction
Derivatives play a very important role in the price
discovery process and risk management. It is widely
used by mutual funds and institutional investors for
risk management purposes. Two main bodies of
theories exist in the literature about the relationship
between derivatives markets and underlying spot
markets. The theoretical literature proposes both a
'destabilizing forces' hypothesis that predicts
increased volatility and a 'market completion'
hypothesis in which decreased volatility is predicted.
For the former hypothesis, it is argued that the inflow
and existence of speculation in futures markets may
induce destabilizing forces, which among other
things create undesirable 'bubbles'. However, the
contrary view is that the introduction of futures
trading leads to more complete markets, enhances
information flow, and thereby improves the
investment choices faced by the investors. Moreover,
futures trading may bring more (private) information
to the market and allow for a quicker dissemination
of information. Further, speculative activity may be
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transferred from the spot market to the futures
market that can dampen spot market volatility.
Since the proposed logical arguments both support
and reject the proposition of futures markets having
a destabilizing effects on spot markets, it is selfevident that the theoretical debate on how futures
markets affect underlying stock markets still
remains rather inconclusive.
In the Indian
scenario, the NSE ( national stock exchange)
introduced stock index futures and options on the
National Stock Exchange's index of 50 stocks (S&P
CNX NIFTY) in June 12, 2000 and June 4, 2001
respectively. Subsequently single stock futures
were launched at NSE on November 9, 2001. The
advent of stock index futures has profoundly
changed the nature of trading on stock exchanges.
The concern over how trading in futures contracts
affects the spot market for underlying assets has
been an interesting subject for investors, market
makers, academicians, exchanges and regulators
alike.
Any increase in stock market volatility that has
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followed the onset of futures trading has generally
been taken as justifying the traditional view that the
introduction of futures markets induces
destabilizing speculation. This has led to a necessity
for greater regulation to minimise any detrimental
effects. An alternative view is that futures markets
provide an additional route by which information
can be transmitted and therefore, increased spot
market volatility may simply be a consequence of
the more frequent arrival and more rapid
processing of information. Thus, futures trading
may be fully consistent with efficiently functioning
markets. There has been widespread interest in the
effects of futures trading on prices in the underlying
spot market. It has been often claimed that the
onset of derivative trading will destabilize the
associated spot market and thus lead to increase in
spot price volatility. Others have argued to the
contrary, stating that the introduction of futures
trading will stabilize prices and so lead to decrease
in price volatility. Why should the introduction of
futures trading increase the volatility of cash
market? Conventional wisdom suggests, to the
contrary, that futures trading should bring more
traders to the cash market, making cash market
more liquid and therefore, less volatile. The view
that futures trading may increase volatility appears
to stem from a belief that futures markets bring with
them uninformed (or irrational) speculators who
then trade in the cash market as well as the futures
market. Such speculators, it is argued, drive prices
up or down in the quest for short-run 'bandwagon'
profits. Economists have analysed this “irrational
speculation” argument and have concluded that it
would take a considerable number of such
speculators to destabilize the cash markets.
Since futures encourage speculation, the debate on
the impact of speculators intensified when futures
contracts were first introduced for trading,
beginning with commodity futures and moving on
to financial futures. Before further regulations are
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introduced, it is essential to determine whether in
fact there is a causal link between the introduction
of futures and spot market volatility. It, therefore
becomes imperative that we seek answers to
questions like: What is the impact of derivatives
upon market efficiency and liquidity of the
underlying cash market? To what extent do
derivatives destabilize the financial system, and
how should these risks be addressed? Can the
results from studies of developed markets be
extended to emerging markets?
The launch of derivative products has significantly
altered the movement of the share prices in the spot
market. The spot and futures market prices are
linked by arbitrage, i.e., participants liquidating
positions in one market and taking comparable
positions at better prices in another market, or
choosing to acquire positions in the market with the
most favourable prices. If, for example, the
observed futures price is above (below) the
theoretical futures price, arbitrageurs sell (buy)
futures and buy (sell) the underlying security,
driving down (up) the price of the futures and
driving up (down) the prices of security. This raises
important questions about the effect that index
derivatives have on volatility of the spot market.
While there is still disagreement as to whether
futures trading increases or decreases the volatility
of spot prices, the question is still an empirical one
Objectives and Hypotheses
This study attempts to investigate the change, if
any, in the volatility observed in the Indian stock
market due to the introduction of futures trading.
The change in the volatility is compared in terms of
the structure of the volatility. This is done to give
insights into the way the futures market is
influencing the Indian spot market's volatility. The
main objectives of the study is to investigate
whether there has been significant change in
relative volatility of the underlying spot return and
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futures return.
The following null hypotheses were tested for
significance:
a) There is no significant change in Relative
Inter-Day volatility between spot prices
and futures prices.
b) There is no significant change in Relative
Intra-Day volatility between spot prices
and futures prices.
The above two hypotheses were tested for the three
NSE indices.
Review of Literature
There is a common belief that stock index futures
are more volatile than the underlying spot market
because of their operational and institutional
properties. The close relationship between the two
markets makes possible the transference of
volatility from futures market to the underlying
spot market. It is, therefore, not surprising that
since the inception of index futures contracts in
1982 the issue of volatility of futures contracts
relative to the stock market has attracted the
attention of researchers world over. In their study,
Chu and Bubnys (1990) examined relative volatility
using daily returns for the S&P 500 and the NYSE
for the period 1982 to 1988. They reported that
futures volatility was higher in comparison to the
underlying indices. Yadav and Pope (1990) used
several volatility measures such as those based on
daily close-to-close, open-to-open prices and the
Parkinson Extreme Value Estimator to compare
FTSE 100 index and futures volatility. They found
futures volatility to be higher in comparison to the
FTSE index. In one study on the Japanese market,
Brenner, Subramanyam and Uno (1990) examined
daily closing prices of the Nikkei Futures contract
traded on SIMEX. They found that the volatility of
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the underlying Nikkei Stock index was marginally
higher than the futures contracts traded in Osaka
but no different from that of SIMEX. In another
study, Koutmas and Tucker (1996) reported that
the volatility in both the futures and stock markets
were persistent. Choudhury (1997) studied the
short-run relative volatility on the Hang Seng, the
Australian All Ordinaries, and the Nikkei. He
reported that with the exception of the Nikkei, the
other futures contracts were found to be more
volatile than their underlying spot markets.
Several studies have been conducted to examine
the behaviour of spot market volatility since the
inception of futures trading. Edwards (1988) tried
to gather evidence to verify the fact that stock index
futures trading have destabilised the spot market in
the long run. Using variance ratio F tests from June
1973 to May 1987, he found that the introduction of
futures trading has not induced a change in the
volatility in the long run. He observed that there
was some evidence of futures-induced short-run
volatility, particularly on futures contract
expiration days, but this volatility did not appear to
carry over to longer periods of time. It is seen that
the results on the effect of index futures on the
underlying spot market volatility are mixed. One
view is that derivative securities increase volatility
in the spot market caused by more highly levered
and speculative participants in the futures market.
The introduction of stock index futures causes an
increase in volatility in the short run while there is
no significant change in volatility in the long-run
(Edwards 1988). This is because futures markets
result in uninformed (irrational) speculators
trading in both futures and cash markets, shocking
prices in search of short-term gains. Ross (1989)
demonstrated that, under conditions of no
arbitrage, variance of price change must be equal to
the variance of information flow. This implied that
the volatility of the asset price will increase as the
rate of information flow increases. If this is not the
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case, arbitrage opportunities will be available. It
follows, therefore, that if futures trading increase
the flow of information, then in absence of
arbitrage opportunities the volatility of the spot
price must change.
Gordon and David (2002) examined the intra-day
and intra-week volatility patterns and tests the
wait-to-trade hypothesis using 24-hour inter-day
returns and 15-minute intraday returns on the
Hang Seng Index (HSI) and Hang Seng Index
Futures (HSIF). Empirical results showed that for
all weekdays, inter-day returns of HSIF are more
volatile than those of HSI. An intra-week pattern
had existed at 2.45 P.M. for both markets with
highest volatility on Monday. For the intraday
returns, HSI was found to be significantly more
volatile than HSIF for the first 15-30 minutes after
the markets open on all weekdays except Monday
on which HSI is more volatile for the first one hour.
An intra-week pattern exists at 11.30 A.M. for both
markets with lowest volatility on Thursday.
Through an analysis on the intraday correlations
between HSI and HSIF, they argued that the
significantly larger open intraday volatility in HSI,
which is inconsistent with the wait-to-trade
hypothesis, is mainly caused by noise trading
unrelated to information arrival.
A study by Bose (2007) examined the
characteristics of return volatilities in the equity
market and the index futures market in India.
Volatility in the NSE Nifty index and that in its
futures market were both seen to exhibit features of
mean reversion, volatility clustering and a fair
degree of volatility persistence, estimates of which
give an idea of the impact and duration of a
particular information shock to the market. The
returns volatility was found to exhibit significant
asymmetric response in times of market retreats
and advances, with volatility arising in times of
market decline being much sharper and more
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persistent. The study also provided evidence of
volatility linkages between the spot and futures
markets. Contemporaneous transmission effects
across volatilities of the Indian (NSE) Stock and
Index futures markets were tested on daily data,
using an asymmetric (threshold) GARCH
framework. These results had implications for
understanding the pattern of information flows
between the two markets. The results indicated
that the futures market plays a leading role in
assimilating information and thus moderating,
though to a small extent, the spot market volatility.
Pati and Kumar (2007) examined the volatility
dynamics and investigated the Samuelson
Maturity Hypothesis ( a source of non-stationary in
the volatility of futures price) in the context of the
Indian Futures Market by taking Nifty Index
Futures traded on NSE. The sample data consisted
of daily closing price, volume and open interest of
Nifty Index futures from the period January 1,
2002 to December 29, 2005 for near-month
contract with 1009 sample data points. They
constructed data sample by switching or rolling
over to the next maturing contract, four days before
the expiration date. For empirical issues,
univariate GARCH, E-GARCH family models was
employed. The conditional variance was
augmented by including open interest and trading
volume as exogenous explanatory variables. The
empirical evidence suggested that there was timevarying volatility, volatility clustering and leverage
effect in the Indian futures market. Their study
found a positive contemporaneous relationship
between futures price volatility and volume. Their
study concluded that time-to-maturity is not a
strong determinant of futures price volatility, but
the rate of information arrival proxied by volume
and open interest are the important sources of
volatility.
Bagchi (2007) analyzed the relative impact of

8

volatility measure computed from the four
parameters, such as closing, high and low quotes of
the day as well as a combination of these three on
the stock index return. In addition, various timesteps were also selected for such computation. The
study selected a middle capitalization stock index
in India called CNX Midcap 200, which
represented around 72% of middle order firms
listed on the National Stock Exchange (NSE) of
India. He used an entropy of volatility to measure
information content on various time steps as well
as using various pricing parameters. The study
used GARCH (1,1) to find out the impact of
volatility. Based on the analysis of entropy, the
results indicated that there had been a relatively
high impact of the volatility computed on high-lowclosing prices and the lowest impact is found for
volatility computed on high prices of the securities.
The above results also confirmed that the entropy
of volatility was a valuable indicator for evaluating
the performance of the volatility.
Bodla and Kiran (2008) attempted to investigate
the impact of equity derivatives on the trading
volume of underlying Indian stock market. Their
study found a positive impact of expiration of
derivatives on trading volume of sample stocks. For
this purpose, the daily traded value data of cash
market and 22 individual stocks were collected and
analyzed by using before-and-after control sample
technique. The results of the study also showed that
Compound Annual Growth Rate (CAGR) of trading
volume had declined slightly after the introduction
of derivatives.
Reddy and Sebastin (2008) studied the temporal
relationship between the equities market and the
derivatives market segments of the stock market
using various methods and by identifying lead-lag
relationship between the value of a representative
index of the equities market and the price of a
corresponding index futures contract in the
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derivatives market. The study observed that price
innovations appeared first in the derivatives
market and were then transmitted to the equities
market. The dynamics of such information
transport between stock market and derivatives
market were studied using the information
theoretic concept of entropy, which captures nonlinear dynamic relationship also.
Data and Sources
The study has used data on daily opening, low, high
and closing prices of the selected indices and
individual stocks traded in the spot market. The
futures data include the near-month prices of daily
opening, low, high and closing. The spot prices and
the one-month futures prices of the selected stocks
and indices are taken for the study. The futures
time series analyzed here uses data on the near
month contract as they are most heavily traded.
The study used data on daily opening, low, high and
closing prices of the selected indices and individual
stocks traded in the spot market. The futures data
include the near-month prices of daily opening,
low, high and closing.
The spot market volatility of selected NSE indices
was studied by a statistical comparison of volatility
between pre-futures and post-futures (i.e., after the
introduction of futures trading). The two kinds of
volatility studied were inter-day volatility and
intra-day volatility. The study investigated
presence of any significant changes in spot
volatility between these sub-periods. The Null
hypothesis of 'no significant difference in spot
volatility between pre-futures and post-futures
period' was tested at 1%, 5% and 10% levels of
significance.
st

st

The period of study is from 1 January 1997 to 31
December 2010 for the spot prices. The futures
trading on most of the individual stocks at NSE
commenced from 9th November 2001 and for few at
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a later period. Hence, the futures data on indices
and stocks covers period from their futures trading
commencement till 31st December 2010. For the
futures data, the trading on stock indices started on
th
th
12 June 2000 for NSE Nifty, 29 August 2003 for
CNX IT and on 12th June 2005 for CNX Bank. The
index futures time series analyzed here uses data
on the near month contract as they are most heavily
traded. For the futures data, the trading on stock
indices started on 12th June 2000 for Nifty, 29th
August 2003 for CNX IT and on 13-June-2005 for
CNX Bank.
S&P CNX Nifty
S&P (Standard & Poor) NSE Nifty is a well
diversified 50 stock index accounting for over 23
sectors of the Indian economy. S&P NSE Nifty is
owned and managed by India Index Services and
Products Ltd. (IISL), which is a joint venture
between NSE and CRISIL. Nifty stocks represent
about 59.49% of the total market capitalization as
st
on 31 December 2010 (i.e., the last date of our
study period).
Research Methodology
The study starts with analyzing absolute intra-day
and inter-day volatility on spot prices and
comparing these during the pre-futures and postfutures period. The study has used four measures of
volatility. These are
(a) volatility based upon close-to-close prices,
(b) volatility based upon open-to-open prices,
(c) Parkinson's Extreme Value Estimator (intraday price range estimator), &
(d) Garman-Klass volatility (GKV) measure.
The null hypothesis of significant difference in
volatility in spot prices between pre-futures and
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spot-futures period is tested using F-test. This is
repeated for several sub-periods. Next, the study
measure relative volatility between spot prices and
futures prices taking half-yearly sub-periods
starting from the commencement of futures
trading on the concerned indices and stocks. All the
above four measures of volatility are again utilized
for this purpose and F-test is employed for null
hypothesis testing of significant difference in
volatility between spot and futures prices during
the post-futures period.
In the first place, the daily returns based on spot
and futures prices were computed. The price series
consisted of open price, low, high, and closing
prices for both spot and futures market. The
returns for the futures contract and the spot index
are defined as RFt = {Ln (Ft / Ft-1)}and
RSt = {Ln
(St / St-1) }, respectively where Ft and St are the
futures prices and spot prices on day t, respectively
The study has used four measures of volatility as
provided by research studies of Ibrahim, Othman
and Bacha (1999). These are (a) the first is based
upon close-to-close prices,(b) the second is based
upon open-to-open prices, c) Parkinson's HighLow Extreme Value Estimator, and (d) GarmanKlass volatility (GKV) measure.
(a) Close-to-Close Volatility (CCV):
This measure of volatility is based upon close-toclose prices. Close-to-Close Volatility is computed
from the variance of close-to close daily return as
given by eq.(1):
CCV = TΣt=1 (Rt – Rm)2 / T-1

(1)

where Rt = Ln( Ct / Ct-1)

(2)

with Ct and Ct-1 being the closing prices on day t and
t-1 respectively; Rm representing the return on day
t; representing the mean or average return based
on closing prices.
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(b) Open-to-Open Volatility (OOV)

close and open prices respectively.

This measure of volatility is based upon close-toclose prices. Close-to-Close Volatility is computed
from the variance of close-to close daily return as
given by eq.(3):

For measuring relative volatility, the study
computes the volatility of spot prices and futures
prices using each of the 4 volatility measures.
The null hypothesis tested is as follows:

T

2

OOV = Σt=1 (Rt – Rm) / T-1

(3)

where Rt = Ln( Ot / Ot-1)

(4)

with Ot and Ot-1 being the closing prices on day t and
t-1 respectively; Rm representing the return on day
t; representing the mean or average return based
on opening prices.
(c) Parkinson's High-Low Volatility
Estimator (PHLE)
This measure of volatility estimates intra-day
volatility. Parkinson's High-Low Volatility
Estimator (PHLE) can be computed using eq.(5) as
given below. PHLE
ln( H t / Lt ) ×
2
PHLE =
K
N

where K=0.601; ln symbolized log; N is the total
number of trading days considered; Ht and Lt
denote intra-day high and low prices respectively.
Beckers (1983) has empirically concluded that
Parkinson's high-low estimator contains new
information and is an accurate estimator of true
volatility
(d) Garman-Klass Volatility (GKV) measure
Garman-Klass Volatility (GKV) uses four intra-day
variations of prices namely, daily opening prices,
daily highest price, daily lowest prices and daily
closing prices. GKV can be computed as given in
eq.(6).

where Ht, Lt, Ct , and Ot denote intra-day high, low,
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Null Hypothesis: There is no significant difference
between the relative volatility of the post market
and the futures market i.e., the volatility of the
underlying spot market is not significantly
different from the volatility of the futures market.
In statistical terms, the null and alternative
hypothesis is specified as under:
H0 : σ (spot) = σ (futures)
H1 : σ (spot) ? σ (futures)
where H0 and H1denote the null and alternative
hypothesis , respectively; is the standard deviation
( measure of volatility); 'spot' represent the spot
market ; 'after' denote the futures market.
The volatility is computed for yearly periods after
the introduction of futures trading, ie. from year
2001 to year 2010 and the entire post-futures
period of 2001-2010.This is because for most of the
selected Nifty indices , the futures trading started
after year 2000. For NSE Nifty, the volatility is
computed from year 2000 since futures started on
Nifty on 12th June,2000. But for other two indices
namely CNX IT and CNX Bank, the volatility is
computed after futures introduction in year 2003
and 2005, respectively. The relative volatility of the
two markets (futures and spot) have been studied
on a contemporaneous basis and tested for
statistical significance by using F-Test.
Analysis and Findings
Inter-day Relative Volatility in Spot and
Futures Market for Selected NSE Stock
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Indices
Table-1 presents the inter-day volatility of spot and
futures market year-wise for the three selected NSE
indices. For NSE Nifty, the volatility is higher for
futures market for all the individual years under
study. Further, the inter-day volatility of NSE Nifty
futures is 0.0152 in comparison 0.0143 for spot

market over the entire period of 2000-2010. Only
for year 2004, the relative inter-day volatility of
Nifty is statistically significant with futures
volatility higher at 0.0196 and spot volatility at
0.0176. For CNX-IT and CNX-Bank, the futures
volatility is relatively higher than spot inter-day
volatility for all the years.

Table-1 Relative Inter-day Volatility of Spot and Futures market using Close-to-close prices
(CTCP) in NSE Stock Indices
Year

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2000-2010

Type of Market /

Relative volatility using CTCP: Standard Deviation (S.D.) – Indices

Test Measure

NSE Nifty

NSE CNX-IT

Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.

0.0156
0.0160
0.7929
0.0163
0.0167
0.7264
0.0106
0.0102
0.5523
0.0123
0.0126
0.7193
0.0176
0.0196
0.0904***
0.0111
0.0121
0.1732
0.0165
0.0181
0.1470
0.0151
0.0167
0.3211
0.0107
0.0101
0.5631
0.0118
0.0127
0.1711
0.0151
0.0183
0.1513
0.0143
0.0152
0.0114**

0.0241
N.A.

0.0214
N.A.

0.0213
N.A.

0.0206
N.A.

0.0209
N.A.

0.0198
N.A.

0.0197
0.0218
0.0714***
0.0189
0.0213
0.023**
0.0175
0.0189
0.1392
0.0171
0.0188
0.0781***
0.0165
0.0176
0.0211**
0.0162
0.0193
0.1671
0.0162
0.0191
0.0021*
0.0161
0.0188
0.0742***
0.0167
0.0175
0.0023*

0.0194
N.A.

NSE CNX-BANK

0.0186
N.A.
0.0185
0.0211
0.0329**
0.0179
0.0197
0.0429**
0.0170
0.0182
0.0391**
0.0155
0.0188
0.1121
0.0181
0.0266
0.1391
0.0172
0.0189
0.0995***
0.0174
0.0184
0.046**

Note: F-test Prob. denotes the probability of the F-test on the two sub-periods, called pre-futures and post-futures. * ,** and *** denote
significance at 1%, 5% and 10% levels , respectively.
N.A.- Not applicable; Futures trading in NSE CNX –IT and NSE CNX-Bank commenced on 29th August 2003 and 13th June,2005, respectively.
Futures trading on NSE Nifty started on 12th June,2000.
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During the period 2000-2010, the inter-day
volatility of CNX-IT for spot and futures was found
to be 0.0167 and 0.0175 respectively, and for CNXBank the volatilities were 0.0174 and 0.0184 for
spot and futures market, respectively. Thus, the
futures market volatility is lesser than that of spot
volatility for the three indices. Further, it is
observed that the values of inter-day spot volatility
of all the three indices consistently decreased from
year 2001 to year 2010. This indicates a stabilizing
effect of futures introduction on spot volatility for
the selected NSE indices.
Table-2 presents the open-to-open prices based
inter-day volatility for the three selected NSE
indices in spot and futures market over the period
2000-2010. The spot volatility of NSE Nifty is
relatively higher than that of futures market for all
the years under study, and this has decreased from
0.0157 in 2001 to 0.0148 in 2010.Over the entire

period, the spot volatility of NSE Nifty is lesser
(0.0142) than futures market (0.0166) with
statistical significance at 1% level. Spot volatility
was found to be highest in year 2004 (0.0178) while
highest futures volatility was observed in year 2001
(0.0208). For CNX-IT, highest spot volatility was
in year 2006 (0.0272) and lowest in year 2004
(0.0146). For all the individual years under study,
futures volatility is found to be relatively higher
than spot market with highest value in year 2006
(0.0283) significant at 5% level, and lowest in year
2005 (0.0186) without any statistical significance.
For CNX-Bank, highest spot volatility was in year
2000 (0.0232) and lowest in year 2007 (0.0164).
For all the years, futures volatility is relatively
higher than spot market. Over the entire study
period 2000-10, the spot volatility of CNX-Bank
was lower (0.0145) than futures market (0.0163)
with statistical significance.

Table- 2 : Relative Inter-day Volatility of Spot and Futures market using Open-to-Open prices
(OTOP) in NSE Stock Indices
Year

2000

2001

2002

2003

2004

2005

2006
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Type of Market /

Relative volatility using OTOP: Standard Deviation (S.D.) – Indices

Test Measure

NSE Nifty

NSE CNX-IT

NSE CNX-BANK

Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.

0.0157
0.0201
0.0039*
0.0164
0.0208
0.0002*
0.0106
0.0109
0.6028
0.0125
0.0132
0.4230
0.0178
0.0191
0.2724
0.0112
0.0123
0.1249
0.0167
0.0198
0.0076*

0.0257
N.A.

0.0232
N.A.

0.0187
N.A.

0.0172
N.A.

0.0182
N.A.

0.0173
N.A.

0.0193
0.0222
0.0315**
0.0191
0.0214
0.3710
0.0146
0.0186
0.1291
0.0272
0.0283
0.0419**

0.0174
N.A.
0.0291
N.A.
0.0192
0.0205
0.0842***
0.0178
0.0183
0.1494
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Year

2007

2008

2009

2010

2000-2010

Type of Market /

Relative volatility using OTOP: Standard Deviation (S.D.) – Indices

Test Measure

NSE Nifty

NSE CNX-IT

NSE CNX-BANK

Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.

0.0152
0.0171
0.2423
0.0124
0.0135
0.1115
0.0169
0.0184
0.0071*
0.0148
0.0201
0.0039*
0.0142
0.0166
0.0000*

0.0182
0.0191
0.1891
0.0172
0.0209
0.2281
0.0141
0.0179
0.2345
0.0255
0.0271
0.1921
0.0156
0.0171
0.0011**

0.0164
0.0167
0.1275
0.0181
0.0197
0.1855
0.0169
0.0198
0.1932
0.0119
0.0132
0.1291
0.0145
0.0163
0.0000*

Note: F-test Prob. denotes the probability of the F-test on the two sub-periods, called pre-futures and post-futures.
* ,** and *** denote significance at 1%, 5% and 10% levels , respectively.
N.A.- Not applicable; Futures trading in NSE CNX –IT and NSE CNX-Bank commenced on 29th August 2003 and
13th June,2005, respectively. Futures trading on NSE Nifty started on 12th June,2000.

Thus, from table 2 and table 3, we can reject the null hypothesis of “no significant change in Relative
Inter-Day volatility between spot prices and futures prices” over the entire period 2000-2007 , but we
could not reject the hypothesis fully for all the individual years.
Intra-day Relative Volatility in Spot & Futures for Selected NSE Stock Indices
Table-3 : Relative Intra-day Volatility of Spot and Futures market using High-Low prices
(HLP) in NSE Stock Indices
BANKYear Type of Market /

2000

2001

2002

2003

2004

2005

Relative Intra-day volatility using HLP: Standard Deviation (S.D.) – Indices

Test Measure

NSE Nifty

NSE CNX-IT

NSE CNX-BANK

Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.

0.1274
0.0848
0.0001*
0.1265
0.0898
0.0000*
0.1057
0.0680
0.0000*
0.1145
0.0780
0.0000*
0.1243
0.0879
0.0000*
0.1098
0.0776
0.0000*

0.1455
N.A.

0.1287
N.A.

0.1370
N.A.

0.1287
N.A.

0.1182
N.A.

0.1202
N.A.

0.1089
0.0941
0.0315**
0.1391
0.1123
0.0811***
0.1722
0.1564
0.0419**

0.1124
N.A.
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0.1288
N.A.
0.0945
0.0781
0.0216**
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BANKYear Type of Market /

2006

2007

2008

2009

2010

2000-2010

Relative Intra-day volatility using HLP: Standard Deviation (S.D.) – Indices

Test Measure

NSE Nifty

NSE CNX-IT

NSE CNX-BANK

Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.

0.1244
0.0880
0.0000*
0.1197
0.0824
0.0000*
0.1199
0.0979
0.0000*
0.1001
0.0799
0.0000*
0.1231
0.0899
0.0000*
0.1023
0.0952
0.0000*

0.1049
0.0912
0.0029*
0.1238
0.1194
0.0011*
0.1055
0.0977
0.0435**
0.1262
0.1198
0.0931**
0.1693
0.1614
0.0345**
0.1049
0.0912
0.0021*

0.1902
0.1540
0.0091*
0.1390
0.1176
0.0761***
0.0911
0.0799
0.2345
0.1891
0.1654
0.1932
0.1299
0.1199
0.1203
0.1275
0.1131
0.0003*

Note: F-test Prob. denotes the probability of the F-test on the two sub-periods, called pre-futures and post-futures.
* ,** and *** denote significance at 1%, 5% and 10% levels , respectively.
N.A.- Not applicable; Futures trading in NSE CNX –IT and NSE CNX-Bank commenced on 29th August 2003 and
13th June,2005, respectively. Futures trading on NSE Nifty started on 12th June,2000.

Table-3 presents the intra-day (high-low) volatility
of spot and futures market for the NSE indices. It is
observed that for all the three indices, the relative
volatility of futures market is lower than the
corresponding spot volatility with statistical
significance. For the period 2000-10, futures
market volatility of NSE Nifty is lower (0.0952)
than spot volatility (0.1023) and this difference is
significant at 1 % level. For CNX-IT, the spot
volatility is highest in year 2000 (0.1455) and
lowest in year 2006 at 0.1049 (post- futures). This
supports our view that intra-day spot volatility has
stabilized after futures introduction. The relative
intra-day volatility of CNX-IT over period 2000-10
is lesser for futures market (0.1204) than spot
market (0.1429) but with statistical significance.
Highest futures volatility of CNX-IT was observed
during year 2005 (0.1564) and lowest futures
volatility during year 2003 (0.0941). Similarly for
CNX-Bank, the futures volatility in all the
individual years is significantly lower than spot
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volatility. Highest intra-day futures volatility for
CNX- Bank was witnessed during year 2006
(0.1540) and lowest during year 2005(0.0781).
Over the entire period, the intra-day volatility of
CNX-Bank is relatively lower for futures market
(0.1131) than spot market (0.1275).
Table-4 depicts the intra-day GKV volatility of spot
and futures market for the NSE indices over the
period 2000-10. For NSE Nifty, the spot volatility
was higher than futures volatility during the years
2001, 2002, 2003 and 2007, and the opposite for
the remaining years under study. Over the entire
study period, there was significant difference
between spot (0.0011) and futures (0.0017)
volatility in NSE Nifty. For CNX-IT, the intra-day
spot volatility was higher than futures volatility for
all the years with spot volatility being highest in
year 2001 (0.0382) and lowest in year
2007(0.0192). Highest futures volatility of CNX-IT
was observed during year 2003 (0.0209) and
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lowest futures volatility during year 2005 (0.0148).
There was evidence of difference between spot and
futures intra-day volatility tested statistically
significant at various levels for all the years under
study. Similarly, for CNX-Bank, the intra-day
futures volatility was lesser than spot volatility for
all the years under study. Highest intra-day futures
volatility for CNX- Bank was witnessed during year

2005 (0.0201) and lowest during year 2007
(0.0167). Over the period 2000-10, the volatility is
found to be lower in futures market (0.0015) than
spot market (0.0023) with the difference being
significant at 1% level. The intra-day spot volatility
is always found to be higher than futures volatility
for most of the individual years under study period.

Table- 4: Relative Intra-day GKV Volatility of Spot and Futures market in NSE Stock Indices
Year

Type of Market /
Test Measure

Relative Intra-day GKV volatility : Standard Deviation (S.D.) – Indices
NSE Nifty
NSE CNX-IT
NSE CNX-BANK

2000

Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.
Spot
Futures
F-test Prob.

0.0201
0.0203
0.0000*
0.0211
0.0200
0.0016*
0.0137
0.0117
0.0003*
0.0162
0.0153
0.1548
0.0222
0.0228
0.0440**
0.0146
0.0148
0.3763
0.0217
0.0221
0.6374
0.0183
0.0170
0.0012*
0.0213
0.0237
0.0341**
0.0139
0.0149
0.4310
0.0222
0.0234
0.5961
0.0011
0.0017
0.0000*

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2000-2010

0.0245
N.A.

0.0289
N.A.

0.0382
N.A.

0.0319
N.A.

0.0287
N.A.

0.0217
N.A.

0.0245
0.0209
0.0142**
0.0211
0.0192
0.0023*
0.0187
0.0148
0.0091*
0.0199
0.0183
0.0814***
0.0192
0.0188
0.0491**
0.0203
0.0171
0.0034*
0.0179
0.0155
0.0083*
0.0192
0.0188
0.0935***
0.0012
0.0011
0.0012*

0.0271
N.A.
0.0288
N.A.
0.0212
0.0201
0.0154**
0.0187
0.0172
0.0021*
0.0181
0.0167
0.0619***
0.0201
0.0198
0.0177**
0.0182
0.0178
0.0033*
0.0177
0.0171
0.0554***
0.0015
0.0023
0.0001*

Note: F-test prob. denotes the probability of the F-test on the two sub-periods, called pre-futures and post-futures.
* ,** and *** denote significance at 1%, 5% and 10% levels , respectively.
N.A.- Not applicable; Futures trading in NSE CNX –IT and NSE CNX-Bank commenced on 29th August 2003 and 13th
June,2005, respectively. Futures trading on NSE Nifty started on 12th June,2000.
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Thus, from table 3 and table 4, we can reject the null
hypothesis of “No significant change in Relative
Intra-Day volatility between spot prices and
futures prices” for all the three selected NSE
indices.

account for movements in the world market
portfolio, asynchronous data and
conditional heteroskedasticitv.
4. Forecasting futures prices of stocks and
indices using Neural Network analysis is
another potential area of further research.

Conclusion
For the three NSE indices, the study rejects the null
hypothesis of 'no significant change in relative
inter-day volatility between spot prices and futures
prices' over the entire period 2000-2010, but
cannot reject the hypothesis fully for all the
individual years. There is significant change in
relative intra-day volatility between spot prices and
futures prices for all the three NSE indices. Another
area of research could be a study on stock market
volatility before and after the introduction of index
futures trading in multi-county scenario, using
models that account for movements in the world
market portfolio, asynchronous data and
conditional heteroskedasticitv.
Scope for Further Research
There is still scope for further research. Few of the
potential areas of research are mentioned below.
1. An extension to our study is an empirical
analysis examining the role of certain nonprice variables, namely open interest and
trading volume, from the stock option
market in determining the price of
underlying shares in cash market.
2. A potentially allied area of research having
much practical utility could be a study on
designing an optimum portfolio of stocks
for maximizing return.
3. Another area of research could be a study on
stock market volatility before and after the
introduction of index futures trading in
multi-county scenario, using models that
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5. An area of further research could be a study
on intra-day return dynamics between the
cash and futures market.
6. Yet another area of research could be the
study on measuring the effect of futures
trading on the stability of stock index
returns across various nations.
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Service Recovery and Failure :
Employee Perspective

Anupam Krishna,
G.S. Dangayach and
Rakesh Jain

The paper aims to give insights into employee behavioral attributes, perceptions and response
regarding service failure and recovery. It focuses on the role and characteristics of employee to make
the recovery process successful. The paper is empirical and involves data from 150 respondents from
India. The sampling unit is employee of health care, banking and personal care service sector. The data
collection instrument is a structured, non-disguised questionnaire. The questionnaires have been filled
through personal interviews. The study finds that a wide number of employee attributes in
combination contribute to successful recovery. This study lays emphasis on giving high weight age to
employee behavioral attributes in the selection procedure and trainings. It further looked into the
priority recovery strategy employed by service sectors and the how the service recovery paradox can
be achieved by analyzing employee's perception towards the recovery strategies. The paper is also
helpful in designing policies and procedures to gain higher satisfaction, trust and loyalty from
customer. The paper is valuable as very little has been done in the Indian context. This paper suggests a
viewpoint on service recovery paradox.
Key Words- Customer Service Management, Customer Satisfaction, Consumer
Behavior, Service Recovery, Service Recovery Paradox.
Introduction
The concept of service recovery has been a topic of
interest to the service industry for the primary
reason that consumer satisfaction has a direct link
to loyalty and enhanced organizational profits
(McCullough & Bhardwaj, 1992, Hart et al.1990,
Tax & Brown, 1998). Service recovery has been
defined and described in a number of ways by
researchers. Way back in 1981 Etzel & Silverman
found that it is almost impossible to provide error
free services at all times (Hart et al. 1990). As
failure is inevitable consumer can lose its loyalty
and trust with the provider if it does not act to
reduce or eradicate the effects of failure. A number
of approaches were proposed (Bell and Zemke,
1987) to deal with service failure, such as apology,
urgent reinstatement tactics, empathy, symbolic
atonement, and follow-up. Different models (Gilly,
1987) were proposed explaining service recovery
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strategies and ways to implement it. Service
recovery increases gains in customer satisfaction
(Reichheld, 1994) and customer retention which
leads to significant gains in profitability. Satisfying
service recovery enhances loyalty and influences
future purchase behavior due to assurance by the
provider (Boshoff, 1997, Zeithaml et al, 1996,
Spreng et al., 1995). Hence the employee has the
key role for the entire process.
Service Recovery and Failure
Service failure can be seen as the opportunity for
service operator to resolve the perceived problem
to enhance the consumer's satisfaction (Spreng et
al, 1995). Gronroos (1990) made a remarkable
statement that the provider is given the
opportunity to deploy a service recovery strategy
that satisfactorily addresses the service failure.
Timely resolution is necessary for successful
recovery thereby making waiting time an
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important aspect. The frequency and timing of the
recovery strategy does influence consumer and
organizational outcomes speed of recovery
(Boshoff, 1997) and instant explanation/apology is
a necessity of service recovery process (Wirtz &
Mattila, 1999). Customers may accept failures, but
will not forgive organizations that can't or won't
make efforts to fix them (Mattila, 1999). Service
recovery is a complex process which involves
apologizing, explaining, making offers of
compensation, and being courteous in the process
(Blodgett et. al 1997). It has been found that, after
the failure, accepting responsibility and
explanation in combination with some form of
compensation, such as cash back, a coupon, or a
discount, was viewed by the customer in a favorable
manner (Bitner, 1990). Practically, in the service
industries, foremost the employees don't want to
report to management and later the middle level
puts the blame on customers. By this practice most
of the service failures are not identified and
recovered. To resolve this condition policy,
procedures, and systems should be made friendly
and supportive to consumer. Providers should
empower their employees, giving them the
authority to use their common sense, and take care
of the customer. Successful service recovery
consists of apologies, general acknowledgment,
explanation, and some form of compensation
(Bitner, et al., 1990). Researchers have evaluated
that external service recovery techniques can be
defined as a blend of a) response, b) information, c)
action, and d) compensation. This could be very
useful to retain and build business. Also it can
create retention and satisfaction among
employees. Research has proved that the
employees, who are empowered, trained to help
and satisfy customers are much happier which
makes them stay for longer period.
The Current Study
The objective of the study is to conduct a
• Volume 2 • No. 1 • January-June 2011

comparative analysis of employee behavioral
attributes and their implications on recovery
strategies in India. The study also compares the
consumer experience about what they perceive as
high or low behavioral attribute of an employee.
The study intends to determine if employee
behavior draws meaningful conclusions and
indicators for service sector business. The
following objectives have been defined for this
study:
1. To identify various kinds of employee
behavioral attributes needed in service
sectors.
2. To find the gaps of service recovery in
employee context and to understand
specific blend of employee behavioral
attributes for the successful recovery
strategy.
3. To understand the occurrence of service
recovery paradox on the basis of employee
behavioral attributes.
4. To understand the effect of employee
satisfaction and retention in service
recovery perspective.
This study entailed data collection in India. The
data collection instrument used is a structured and
non-disguised questionnaire. In the questionnaire
the type of loss was explained with the appropriate
example. The questionnaire was formulated on the
basis of content matter which was finalized by
specialists across India.
The types of service-failures losses and
corresponding recovery strategies that have been
incorporated in the questionnaire for this study are
based on review of extant literature. The
questionnaires were administered personally to a
sample of respondents in the country. Convenience
sampling was adopted to collect responses from
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one hundred and fifty respondents who were
employee of services sectors like healthcare,
banking and finance and personnel care industry.
This can be considered to be a large enough sample
for an exploratory study of this nature (Malhotra,
2001). These people could understand the
integrities of service failures and recovery
strategies. Data analysis entailed forming
comparative statements of markets to determine
trends.
Employee behavioral attributes
The service industries heavily depend on the
human behavior characteristics in almost all
aspects. In the failure situation the reaction or
behavior attribute can make a lot of difference. If
we can get the most desired behaviors the providers
at the time of recruitment of employees can check
for them. Different kinds of behavioral attributes
have been found in the literature are listed in the
questionnaire. The respond is expected to grade the
importance of the attributes as per he thinks is vital
for the over all service recovery process. The
attributes are Caring attitude, Politeness,
Empathetic behavior, Good communication skills,
Emotional intelligence, Motivating/inspiring,
Better conflict management, Responsiveness,
Supporting customers, as well as co-workers,
Recognizing, acknowledging customer problems,
Perception of his or her role and responsibilities,
Technically competent, Ability to coordinate,
Leadership by example, Having relevant past
experience, Encourages new ideas. Scales is of 5
point likert scale where 1 stands least important
and 5 for most important.
Employee retention
Making effective policy does not guarantee better
recovery process unless we implement it
effectively. The service recovery is situational
parameter and the employee who deals with the
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consumer has to take decisions according to that.
We recommend that employees should be
sufficiently being empowered so as to take
decisions in favor of organization and consumer.
The respondent has been asked to grade in a 5 point
Likert scale where 1 is “not agree” and 5 is “highly
agree”.
The study has an urban bias as it was conducted in
major cities in India like Jaipur, Delhi, Lucknow,
Bangalore, Hyderabad, and Ahmedabad.
Hypotheses Formulation
From the Literature it is evident that the behavior
of employee is a critical factor for effective recovery.
Certain desired characteristics are required in the
employees, which include caring attitude,
politeness and empathetically behavior. The
employee should have good communication skills
which are not only appreciated by consumer but
among the employees it creates motivating and
satisfying environment. Emotional intelligence is a
vital characteristic which helps in controlling
nerves at difficult situations too. For a better
service recovery the employee should have a clear
perception of his duties. He must be equipped with
better conflict management, leadership quality,
and responsiveness. From all the behavioral
characteristics we can take the most important
once can be taken as good communication,
responsiveness, and emphatically behavior. So we
can hypothesize:
H1: Good communication, responsiveness,
and emphatically behavior are the most
important characteristics of employee for
successful service recovery.
It has been noted that service recovery process not
only creates satisfaction and loyalty to consumer
but employees too. Employee feels pleasure if he
can do something for the consumer in the failure
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situations. In this process he makes understanding
and relations with the consumer, which eventually
create loyal consumer for the company. If the
company has inadequate or ambiguous complaint,
failure or recovery policy it creates confusion and
helplessness situation for the employee. It is true in
the reverse form to as an organizationally satisfied
employee creates better chances of Service
Recovery. If he is happy with the organizational
conditions like salary and benefits, work content,
social environment etc then it can create better
chances of service recovery: hence we can
hypothesize:
H2: Organizationally satisfied employee
creates better chances of Service Recovery.
Findings and Analysis
The questionnaire was filled by 47 health care, 67
banking and finance and 36 personal care
employees as shown in table 1. Percent wise
sectoral allocation was 31.3, 44.7 and 24%
respectively. The data has been tested for one
sample T test, two step cluster classification on
SPSS 16.0.

Employee behavioral attributes
From the literature sixteen kinds of Behavioral
attributes have been noted in service recovery
process. They are Caring attitude, Politeness,
Empathetic behavior, Good communication skills,
Emotional intelligence, Motivating/inspiring,
Better conflict management, Responsiveness,
Supporting customers, as well as co-workers,
Recognizing, acknowledging customer problems,
Perception of his or her role and responsibilities,
Technically competent, Ability to coordinate,
Leadership by example, Having relevant past
experience, Encourages new ideas. Scales is of 5
point Likert scale where 1 stands least important
and 5 for most important.. These items were to be
graded by the respondent according to the rank
from 1 to 5 where 1 is “not agree” and 5 is “highly
agree”. The data has been tested for mean and one
sample T test on SPSS 16.0.
One-sample statistics
Table 2: Mean Values of Employee Behavior
Attributes
Std.
N

Table 1: Classification of Respondents
Cluster Distribution
N

% of
% of
Combined Total

Std.

Mean Devi-

Error

ation

Mean

Caring attitude

150

3.21

1.189

.097

Politeness

150

3.15

1.122

.092

Empathetic behavior

150

3.67

.981

.080

Cluster 1

47

31.3%

31.3%

Good communication

150

4.08

1.071

.087

2

67

44.7%

44.7%

Emotional intelligence 150

3.77

.977

.080

3

36

24.0%

24.0%

Motivating/inspiring

150

3.31

1.105

.090

Conflict management

150

3.67

.871

.071

100.0%

100.0%

Responsiveness

150

3.85

.854

.070

150

3.57

.885

.072

Combined 150
Total

150

100.0%

Supporting customers
and co-workers
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Acknowledging
customer complain

150

3.51

.873

.071

through the graph shown and table that good

Perception to his role
and responsibility

By the mean calculation we can clearly observe

150

3.22

1.009

.082

Technically competent 150

3.32

.965

.079

Ability to coordinate

150

3.12

1.141

.093

Leadership by example 150

3.09

1.135

.093

communication (4.08) is the leading behavioral
aspect in the recovery process. The next score is of
responsiveness (3.85). The other important
behavioral aspects are as we get from the mean

Having relevant
past experience

150

3.32

1.012

.083

scores is empathetically behavior and conflict

Encourages new idea

150

3.18

1.232

.101

management.

One-sample test
Table 3: T Test Values of Employee Behavioral Attributes
Test value = 3
T

95% confidence
Df

Sig.

Mean

interval of the

(2-tailed)

difference

difference
Lower

Upper

Caring attitude

2.129

149

.035

.207

.01

.40

Politeness

1.674

149

.096

.153

-.03

.33

Empathetic behavior

8.325

149

.000

.667

.51

.82

Good communication

12.346

149

.000

1.080

.91

1.25

Emotional intelligence

9.692

149

.000

.773

.62

.93

Motivating/inspiring

3.399

149

.001

.307

.13

.48

Conflict management

9.470

149

.000

.673

.53

.81

Responsiveness

12.232

149

.000

.853

.72

.99

Supporting customers and co-workers

7.935

149

.000

.573

.43

.72

Acknowledging customer complain

7.110

149

.000

.507

.37

.65

Perception to his role and responsibility

2.670

149

.008

.220

.06

.38

Technically competent

4.063

149

.000

.320

.16

.48

Ability to coordinate

1.289

149

.200

.120

-.06

.30

Leadership by example

.935

149

.351

.087

-.10

.27

Having relevant past experience

3.872

149

.000

.320

.16

.48

Encourages new idea

1.789

149

.076

.180

-.02

.38

23

• Volume 2 • No. 1 • January-June 2011

One sample T test again shows that good communication (.000), responsiveness (.000), emphatically
behavior (.000), conflict management (.000) are the significant variables major behavioral aspects in
service recovery process. This validates H1.
Employee Retention
Table 4: One-Sample Statistics

Satisfied employee

N

Mean

Std. Deviation

Std. Error mean

150

4.41

.883

.072

The high value of mean (4.41) indicates the importance of “Satisfied employee “to service recovery process
design.
Table 5: One-Sample Test
Test value = 3
T
Df

Satisfied employee

19.509 149

Sig.
(2-tailed)

Mean
difference

95% confidence
interval of the difference
Lower
Upper

.000

1.407

1.26

1.55

As we can note from the T Test (T=19.509, sig. =.000) that “Satisfied employee “is highly significant
variable to service recovery process design. This validates H2.
Managerial Implications
The employees are the face of the company, so
they can be a source of valuable information. We
recommend the involvement of employees in
service failure recovery policy formulation. Our
research shows the importance of employee
satisfaction to the recovery, hence we
recommend that the providers should have high
focus on them to get the effective results. This
study recommends training and motivational
programs for employees to learn what and how is
react in case of failures. Further Indian providers
should not blame frontline employees for every
kind of error but they should empower them to
take appropriate action in failure cases rather to
shift the care to senior people. The satisfied
employee would not only show his efficiency in
• Volume 2 • No. 1 • January-June 2011

delivery but also in service recovery and customer
building. Service recovery is recognized as employee
retainer tool, as service failure not only results in loss
of profit and goodwill but decreases employee morale
and performance. A satisfied employee will stay for a
longer time with much effectiveness and efficiency. It
can be used to create competitive advantage. This can
create strategically image or the provider that it takes
care of the consumers and consumer satisfaction
matters to it. It increases clientele as in the present
information technology time, a satisfied and loyal
customer can create new customers in lesser time by
word of mouth and internet use. Last, service
recovery increases profit as it not only increases
business but reduces cost of endorsement, employee
retention etc. system. Academicians and practioners
can make its use to employ better service recovery
system. We recommend that the providers should
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maintain high employee empowerment as their
skills, ability and presence of mind can play a
major role for effective and efficient system. This
does not mean that providers should not make
policies but they can have a high monitoring and
controlling processes to make the work done in
right direction and result oriented. It would be
interesting to investigate how employees use
their wisdom/education in practice/reality and
whether the employees who have taken training
within business Ethics, CSR and Sustainability
perform more ethically than those who have not.
Further researches on empowerment of
employee with respect to Service Recovery
Paradox need to be combined with the design
process. Researchers have proved that
complaining customers are the best customers so
efforts on complaining behavior encouragement
are essential in present time. This study
recommends training and motivational
programs for employees to learn to react and
respond in cases of failures. Further providers
instead of blaming frontline employees for every
kind of error should empower them to take
appropriate action in failure cases rather to shift
the case to senior people. The satisfied employee
would not only prove his efficiency in delivery but
also in service recovery and customer building.
We highly recommend that the employee
selected for job should have good communication
skills, empathetically behavior, courteous,
energetic, prompt and responsive. The current
employees should be given on job and off job
training about these behavioral attributes.
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Effective Customer Relationship
Management through e-CRM

Daminni Grover

In recent years CRM has made significant strides world over as an effective aid to serve customers.
There may be hardly any organisation which in some way or the other is not using CRM philosophy.
CRM received fillip with the advent of internet and related web enabled technologies. As companies
make the transition from a product-only focus to a customer focus, CRM emerges as a technology that
brings customers closer to organizations to retrieve information online. Customer Relationship
Management is no longer considered a business trend, but an industry standard that is required to
secure and maintain competitive advantage. CRM, when correctly and effectively utilized, results in
increased profitability and greater customer loyalty, two key needs for any organization. In view of
considerable research and developments in web enabled CRM area during last two decades it becomes
necessary to take stock of emerging technologies and identify emerging opportunities and bottlenecks
in implementation. In this paper it is attempted to review developments in e-CRM that facilitates
online service to customers. Apart from review of technology related developments, the study focuses
on identification of thrust areas resulting benefits and implementation strategies.
Key Words: Customer Relationship Management, e-CRM, Customer Relationship Path,
Implementation Strategies
Introduction
Over the last ten years, many companies and
organizations have implemented CRM (Customer
Relationship Management) systems. In most cases,
these systems were designed to support call center
and e-mail channels, and more recently Internet
and Mobile channels. An increasing number of
companies are considering implementing e-CRM
systems to satisfy the growing expectation of
customer service. e-CRM systems have unique
characteristics that support customer-business
interactions that are linked to internal business

applications that use ASP/SaaS (Application
Service Provisioning/Software as a Service)
approaches (Pan and Lee, 2003), recently a
broader view seems to be have emerged (Jukic,
Jukic, Meamber and Nezlek, 2003). e-CRM refers
to a kind of CRM that is channel independent in the
sense that it uses one, company-wide set of data
and one set of business rules to manage customer
interaction via any channel at any time. In practice,
web technologies are used in most cases for process
management and to provide representatives with
information and functionality.

processes and systems across different areas for

Freeland (2003) asserts that the internet is a

operational and analytical purposes.

channel that will continue to increase in customer

Although, originally, the term e-CRM was viewed
as a form of CRM that focused on eBusiness
channels (Romana and Fjermestad, 2001) or CRM-
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relationship management and utilization for all
companies both now and in the future. The Internet
is terminology which includes all of the following:
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“email, world wide web, chat rooms, e-forums,”

company money, increase revenue, and grow

blogs, and so forth (Kennedy, 2006, p. 59). The

customer loyalty. Competitive times such as these,

internet can provide an overall better and more

and a future to only grow more competitive in the

consistent customer experience, and also allows for

commercial industry, require competitive

increasing data collection and better customer

advantages to give companies a leading edge.

personalization experiences. This, in turn, all lead
to increased profitability from customers and
greater customer loyalty (Freeland, 2003). The
research of Hamid and Kassim (2004) determines
that “click-and-mortar companies show a higher
percentage of using the Internet technology for
CRM compared to pure dotcom companies. There
is a positive impact on the utilization of Internet
technology on CRM” (p. 103).

Kennedy (2006) asserts in her research that e-CRM
is “the proverbial doubleedged sword, presenting
both opportunities and challenges for companies
considering its adoption and implementation” (p.
58). Kennedy (2006) furthermore notes that the
internet can provide a platform for e-CRM
initiatives that will help companies to develop and
better manage customer relationships and improve
and facilitate customer supplier relationships, as

Hamid and Kassim (2004) further determine

well. Along with the internet's ability to facilitate an

through their research that customer loyalty, while

increase in customer loyalty, some companies who

partially impacted by the internet, also is

go above and beyond institute a specific customer

determined by a combination on online experience

loyalty program.

with things such as the quality of after sales service.
Furthermore Hamid and Kassim (2004) found that
the internet is currently most being used by

Electronic Customer Relationship
Management (e-CRM)

companies “primarily for providing corporate

In the opinion of (Smith and Chaffey 2005, 259)

information in order to build brand identity” (p.

there is nothing new since good marketers have

107). Therefore they are “providing corporate

been taking care of their customers for many

information rather than [using the internet] for

decades now. What is new is the lack of CRM in the

other strategic purposes” (Hamid and Kassim,

fast moving online world:

2004, p. 107). This research supports the claim that
there is still ample room for companies to embrace

1.

higher than those of the offline world.

broader CRM initiatives including a more
customer-focused and useful online presence.

A world where customer expectations are often

2.

A world where customers` raised expectations
is regularly crushed by successful offline

Kennedy (2006) defines customer relationship
management as being “about identifying a
company's best customers and maximizing the

companies.
3.

unanswered for days.

value from them by satisfying and retaining them”
(p.58). There are those on both sides of the fence

4.

company-wide CRM initiative will truly save
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A world where immediate responses are
expected but often times are not delivered.

who argue for and against CRM, but the research
remains consistent that a properly implemented,

A world where customer e-mails are left

5.

A world where satisfying customers is simply
not enough to keep them.
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6.

A world of consolidating relationships…where

Difference between CRM and e-CRM

surfers visit fewer sites but spend longer with
them.

Differences between CRM and e-CRM are subtle,
but important. They concern the underlying

The researcher agreed with Smith and Chaffey that

technology and its interfaces with users and other

Customer Relationship Management is very

systems. Pourasghar (2007, 16) did not think there

important in today's business in order to accelerate

are differences between CRM and e-CRM. He said

good relationship between the organisation and

considering the strategic perspective, no

her customers and to create satisfying scene for

differences between CRM and E-CRM exist as both

customers in daily business transactions.

concepts have the overall goal of an increased

The emergence of e-commerce has changed many
aspects of existing businesses hence companies
need the ability to track and manage internet-based
e-commerce events. Companies have to maintain
consistency across all interaction channels and
across all areas of company customers interacts
with. Many organizations are considering adopting
the concept of Electronic Customer Relationship
Management (e-CRM) (Pan & Lee 2003).

Customer Lifetime Value, and aim to increase
customer retention and decrease service costs but
the process level, he said several distinctions
between the two concepts become observable. He
mentioned further that while conventional
communication processes are often time delayed,
e-CRM allows organizations to always operate in
real-time and more than that interactions with
customers are transparent so that organizations
are able to draw conclusions on customer behavior

Pan et al. (2003) wrote that e-CRM provides the

and measure the success of activities. Unlike

ability to capture, integrate, and distribute data

conventional CRM processes, e-CRM processes

gained at the organization`s Website throughout

imply high automation of interaction.

the enterprise.
The application programs in CRM are written with
Pavithira (2010) argued that e-CRM can be defined

back-end operations in mind; the emphasis is on

as activities to manage customer relationships by

data collection and the optimality of interface with

using the internet, web browsers or other electronic

the user`s PC (client). Web-enabling CRM

touch points. He said e-CRM has become a

application involves downloading applets to the

requirement for survival, not just a competitive

client – a time consuming process. (Chandra &

advantage.

Strickland 2004, 3-4).

Wan (2009, 273) said examples of e-CRM include

According to (Pan et al. 2003) e-CRM expands the

frequently asked questions (FAQ`s), chat, e-mail,

traditional CRM techniques by integrating

mobile, sales force management and customer

technologies of new electronic channels. e-CRM

database.

solution supports marketing, sales and service and

e-CRM allows customers to access company
services from more and more places, since the
internet access points are increasing day by day

with the advancement of Web-based technology,
market dynamics are driving companies to adopt eCRM (Refer Table 1 and 2).

(Pavithira 2010).
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e-CRM cannot be separated from CRM, it needs to be integrated and seamlessly. However, many organizations do
have specific e-CRM initiatives or staff responsible for e-CRM. Both CRM and e-CRM are not just about technology
and databases, it is not just a process or a way of doing things, it requires, in fact, a complete customer culture
(Chaffey, Chadwick, Mayer & Johnston 2009, 340).
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According to Chaffey, Chadwick, Mayer and
Johnston the researcher agreed that e-CRM is
more than technology. It requires socio-cultural
efforts on the part of the company to make it a
reality. Also, every worker in different department
of a company should be saturated with e-CRM
policy and culture. If it is done this way the
company will have e-CRM system that makes
impact on her customers and bring in consistent
profit through customers retainability and
continual patronage.
e-CRM through e-Commerce Web Portal
According to (Chaffey and Smith 2008, 369)
relationships can get stale unless you work hard at
it. This means your website needs to be updated
and kept fresh and tailored – your offerings need to
be more attractive than the competition.
In defining the scope of e-CRM, three different
levels can be distinguished: This includes the
minimum necessary services such as website
effectiveness and responsiveness as well as order
fulfillment.
These services include order tracking, product
configuration and customization as well as
security/trust. These are extra services such as
online auctions, online training and education.
(Pavithira 2010).
Trust is an important factor to consider when
thinking of electronic customer relationship
management. For any meaningful business
transaction to take place, trust must exist between
the company and her customers. If a customer try
to patronize a company for the first time and
discovered that she is not trustworthy that will be
the end of her patronage to that company. There
must be tools of trust, sign of trust and reality of
trust in a company if e-CRM will be effective.

CRM has boosted the options for self-service
activities. CRM activities are mainly of two
different types. Reactive service is where the
customer has a problem and contacts the company.
Proactive service is where the manager has decided
not to wait for the customer to contact the firm, but
to be aggressive to contact the customer himself in
order to establish a dialogue and solve problems.”
e-CRM through the Customer Lifecycle
Today companies are being confronted by an
increasingly sophisticated customer universe,
which expects and demands a higher level of
immediate service across multiple access channels.
Customers feel that customer service should occur
via the channel of communication that they specify
to be communicated, or at least the channel
through which contact with a company was
initiated. Customers not only want to shop and get
customer service through multiple communication
channels, such as the telephone, web chat,
electronic mail, and the web, they desire the ability
to move seamlessly from one medium to another.
e-CRM enables to serves customers online and
covers areas like content management, product
and pricing models, customer service support,
problem resolution and automated response
agents and campaign management functions. In
order for a company to provide unified customer
communications at different customer interface
points, it should be kept in mind that online
customers can relate with a company through
several channels. In view of multi-point contact
with customers, e-CRM implementation requires
organisations to have several devices and
technologies in place such as e-mail
inbound/outbound support, chat/browser control,
voice-over internet protocol (VoIP), multilanguage support; messaging, work-flow and web
measurement devices.

Pavithira et al. (2010), “the rise of internet and e-
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e-CRM embraces the front-office business functions of sales, marketing and customer service, and
supports the back-office business and analysis operations spanning these functions, all in a web-centric
fashion (Talisma, 2001). Fig. 1 illustrates how e-CRM functionality supports each of the five business
components of marketing, sales, customer service and support, e- commerce and the electronic processes
in the back-office analysis.

Figure 1 : e-CRM through the Customer Lifecycle
e-CRM Technology
An e-CRM system is to be accessible to customers
including company users and administrators from
all access support points, round-the-clock on a
24/7 basis (Technosoft, 2003 p. 1). The e-CRM
system should provide access to customers through
a variety of touch points namely web self-help, email, web forms, chat, VoIP, fax, phone, wireless
and face-to-face contact. It should also provide
access to system users through various client
systems such as personal computers, mobile
phones and personal digital assistants (PDAs).
The e-CRM system needs to support integration
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with customer interactions taking place in web
based media, such as e-mail and web forms
including those from traditional channels such as
telephone. Given that interfacing with customers is
fundamental to e-CRM, the system must also have
facilities to maintain a complete organised history
of a customer's contacts with a company,
regardless of the communication channel used.
Ideally, an e-CRM solution should feature threetier architecture to provide scalability, offer
flexibility and simplify maintenance (Technosoft,
2003 p. 1). An open architecture is necessary to
allow e-CRM solutions to be extended and
integrated with external systems on all three levels,
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or tiers. The three tiers are listed below:
Presentation tier. The 'presentation tier'
includes interfaces for various types of access
methods from both the customer and client user or
administers point-of-view. Depending on available
technology and its accessibility provision there is to
be flexibility to access Local Area Network (LAN),
Wide Area Network (WAN) , wireless, portal and
remote access via the Internet and offline
connectivity (Technosoft, 2003, p.1).
Business logic tier. This tier consists of the core
application logic, the accompanying objects and
services.
Data tier. This tier should comprise of a fullfunction database management system which
could be software such as Microsoft SQL Server or
Oracle.
Security. Although it was not originally included
as a tier, the author of this study is of the opinion
that Information Security Architecture (ISA)
should feature as a separate tier within the e-CRM
architecture.
Benefits of e-CRM
Most organizations invest huge sums in defining
and automating their core business processes. No
doubt, they have benefited by standardizing the
processes, yet there are several areas which remain
unresolved where e-CRM can play effective role.
The following benefits can be realized with proper
e-CRM implementation:
1. Increased customer loyalty. An effective eCRM system enables a company to
communicate with its customers using a single
and consistent voice, regardless of the
communication channel. This is because with
e-CRM software, everyone in an organization
has access to the same transaction history and
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information about the customer. Information
captured by an e-CRM system helps a company
to identify the actual costs of winning and
retaining individual customers.
2. More effective marketing. Having detailed
customer information from an e-CRM system
allows a company to predict the kind of
products that a customer is likely to buy as well
as the timing of purchases. In the short to
medium term, this information helps an
organization create more effective and focused
marketing/sales campaigns designed to attract
the desired customer audience
(www.epiphany.com). e-CRM allows for more
targeted campaigns and tracking of campaign
effectiveness. Customer data can be analyzed
from multiple perspectives to discover which
elements of a marketing campaign had the
greatest impact on sales and profitability, for
example (Greenberg 2001).
3. Impr oved c ustomer ser vic e an d
support. An e-CRM system provides a single
repository of customer information. This
enables a company to serve customer needs
quickly and efficiently at all potential contact
points, eliminating the customer's frustrating
and time-consuming “hunt” for help
(www.epiphany.com). e-CRM-enabling
technologies include search engines, live help,
e-mail management, news feeds/content
management and multi-language support.
4. Greater efficiency and cost reduction.
Automating customer data mining saves
valuable human resources. Integrating
customer data into a single database allows
marketing teams, sales forces, and other
departments within a company to share
information and work toward common
corporate objectives using the same underlying
statistics (www.epiphany.com). Examples of
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this are identifying unproductive/
underutilized resources, closer tracking of
costs, better forecasting for the pipeline and
setting realistic project metrics and
measurements to quantify return on
investment
Barriers to e-CRM
According to (Kincaid 2003, 66-67), adding the
internet to our CRM efforts makes lots of sense but
it is not necessarily clear sailing ahead.
Pricewaterhouse Coopers LLP said the top three
concerns would need to be addressed to persuade
those not currently using the internet to participate
in e-commerce: They are privacy, security, and ease
of use. Below Table (Table 3) lists the objections
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most often cited by customers as reasons they do
not shop online and gives some strategies for
counteracting them.
The three major barriers to adoption of e-CRM
mentioned by Kincaid in his book are supported by
the researcher but other factors like illiteracy and
complacency can be a contributive barrier to
customer's adoption of e-CRM. We have different
customers with different behavioral pattern and to
really discover individual differences in order to
make electronic customers relationship
management work, there will be need for a
company to embrace responsive e-CRM
methodology by moving closer to their customers
in order to identify their needs.
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Implementation Strategies for e-CRM
Once a company has identified the need for e-CRM,
it has to plan for implementation for which
following aspects need to be taken into account.
1. Developing customer-focused business
strategies. The objective of this step is not to
try to change the customer to the company's
goals but to listen to the customer and try to
create opportunities beneficial to both. It is
important to offer customers what they are
currently demanding and anticipate what they
are likely to demand in the future. This can be
achieved by providing a variety of existing
access channels for customers, such as e-mail,
telephone and fax, and by preparing to provide
for future access channels such as wireless
communication.
2. Retooling business functions. Starting to
do business via e-CRM requires disruptive
organizational change in order to determine
which departments/functions are truly
servicing the customer and which ones are only
adding to overhead. After identifying and
reducing surplus manpower, administrative
time and cost should come down. A major
factor here is that the changes needed during an
e-CRM implementation will only be possible
with buy-in from the top levels of management
and with company-wide accountability of all
stakeholders. Positive organizational change
will not simply materialize on its own. It is the
responsibility of senior management to ensure
that all employees understand the need of the
changes, how the new structure will benefit
from them, and how it will enhance their ability
to serve their customers better.
3. W o r k p r o c e s s r e - e n g i n e e r i n g .
Departmental role and responsibility changes
from restructuring business functions will
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needs adopting new work processes. Choices
here are to take the traditional step-wise
approach or an integrated one towards
improving work efficiency. Under the step-wise
approach, departments are treated as separate
efficiency entities. This rarely produces good
results because the goals of each department
can become too parochial, and departments
tend to compete internally for their own benefit
at the expense of what's best for the company.
4. Technology choices. The focus here is to
consider the company's industry, the
company's position within its industry, which
e-CRM implementations are good candidates
for the company in particular. Criteria for
technology selections includes scalability of
software, tool set flexibility for customization,
stability of the existing e-CRM application
code, compatibility of e-CRM application with
legacy and Internet systems, level of technical
support available during and after
implementation, upgradable support,
availability of additional modules and security.
5. Training and implementation. This thrust
area is apparently the most important one in eCRM implementation effort. Depending on the
number of users, training times will vary from
company to company. Training of employees
should occur before the new e-CRM system has
been implemented to ensure a seamless
transition for customers. Examples of training
include sending users to training facilities at
considerable cost or bringing in an on-site
consultant. Anyone who requires access to the
system should receive full, appropriate and
timely training. Training should be an ongoing,
managed activity as systems must continuously
change and evolve. All training and tools used
should be thoroughly documented for existing,
new and future employees. Without proper
documentation, e-CRM system may not work.
• Volume 2 • No. 1 • January-June 2011

A firm should plan to spend about 5-7 per cent
of its total e-CRM implementation on training
(Patton, 2001b).
Difficulties Commonly Encountered during
Implementation
In an attempt to quickly implement e-CRM, too
many companies start spending huge sums before
developing a comprehensive e-CRM strategy. The
following list outlines potential pitfalls with e-CRM
implementation process often encounters and
needs to be overcome.
1. Mismatch between a company and the vendor's
CRM software. Every effort must be made to
find a vendor whose product is flexible enough
to emulate the company's best practices and
does not force the company to adopt the
vendor's best practices. Realistically, no single
software solution will handle all e-CRM needs
equally well. Therefore, each company should
select the solution that best handles the critical
customer-facing functions and maintains
robust links to the existing ERP system.
2. A poor understanding of the company's
business processes. Each of the business
processes should be reviewed, analyzed and
documented before shopping for a vendor.
3. e-CRM implementations that take more than
90 days have a high failure rate. A company
should be skeptical about implementations
that are considerably longer than the 90 days.
4, Vendor stability should be a criteria used in
selection. Financial stability of the vendor
needs to be checked to assess whether or not it
is likely to be able to survive a softening
economy.
5, Rejection by end users is always is a possibility
when business functions are restructured. If
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the new processes required for a successful eCRM implementation are not developed with
the knowledge, help and acceptance of the
employees who will be relied upon to use them,
the project may fail.
6. Size of project. Some e-CRM implementations
have failed because their initial scope was too
broad. The risk associated with a failed pilot is
much lower than for a full rollout, and it gives
your company the opportunity to evaluate the
positives and negatives of the pilot as one plans
for a larger-scale implementation.
Unfortunately, avoiding these 'pitfalls' is, in many
cases, easier said then done. Often this is because
sales and marketing teams are reluctant to adopt
the new, automated CRM systems.
Future Trends in Multi-Channel
Approaches in e-CRM
The future is wide open for companies to adopt
multi-channel approaches to customer
relationship management. The research of
Warrington, Gangstad, Feinberg and de Ruyter
(2007) asserts that “multi-channel retailers that
utilize an e-CRM approach stand to benefit in
multiple arenas by providing targeted customer
service as well as gaining operational and
competitive advantages” (p.57). For example,
Freeland (2003) asserts that technologies such as
PDA's, mobile phones, and other wireless
technologies have not yet been as fully embraced as
they can be in assisting to maintain the customer
relationship. Some companies, however, have
embraced text messaging to reach out to and keep
their customers informed of deals, info, and trends
to assist in developing customer loyalty and
satisfaction.
The current trend for marketing is to include
multichannel communications across may
platforms all for the same message. For example,
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television is no long a passive experience.
Customers of cable companies and those who
watch specific shows can participate through text
messaging. Many shows today allow customers to
text in and possibly have their message displayed
on the television in real time. They furthermore can
blog about what they are seeing on the television on
the show's website, and there interact with other
customers who watch the same shows. This
utilization of different channels to create an
overarching customer experience is truly the future
of multi-channel CRM marketing and customer
relationship development. Kennedy (2006) asserts
that mobile technologies are safe, reliable,
automatable, and are able to be customized and
personalized with little additional cost.
Warrington, et al, (2004) assert that “if retailers are
offering shoppers multiple channel options now, it
is expected that pressure will increase for all
retailers to do so in the future” (p. 64). It remains
valuable for a company to utilize multiple channels
because research has proven that multi-channel
shoppers spend more money than those who utilize
simply one channel (Warrington, et al, 2004). One
company who has excelled in utilizing multiple
channels to assist with developing a strong
customer relationship marketing program is
Amazon.com.
Concluding Remarks
e-CRM has evoked considerable interest about its
effectiveness and risks amongst many
organizations and researchers. e-CRM remains a
priority for organizations, even as economic
conditions cause IT budgets to be scrutinized. This
paper has shown how e-CRM can add to traditional
marketing concepts. e-CRM is not here to change
the marketing but instead to enhance it. This paper
examines problems that can accompany an e-CRM
implementation and how to avoid them. In
addition, critical issues have been identified that
companies need to consider while starting e-CRM
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implementation. In addition, customer-centric and
corporate benefits of implementing an e-CRM
solution have been reviewed with the
understanding that
e-CRM efforts will only
succeed when organizations make their customers
win.
When companies understand customer buying
behavior they can avail cost savings and increased
customer loyalty. Identifying products customers
want is the first step of product mix expansion, new
product launches and product differentiation. eCRM can successfully implement new products,
launch new marketing campaigns, and satisfy
customer needs and wants. To be successful e-CRM
requires that organizations allocate sufficient
resources for building customer relationships and
continuously evaluating e-CRM initiatives.
The evaluation and benefits realization
mechanisms can expedite the organizational
learning process and help make e-CRM work to the
benefits of all customers and external partners,
whether viewed from a narrow buyer/seller
perspective or a broader supply chain perspective.
E-CRM is an essential tool for any organization's
high performance and depends on worker's
effectiveness more than their efficiency. By doing
so, companies can engage their customers in an
ongoing knowledge exchange in which the
company can learn more about market and
customer needs and work to develop and deliver
the products and services that can exceed the
customers' expectations and leap ahead of market
trends.
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GPS and GPRS Based Cost Effective Human
Tracking System Using Mobile Phones
Ruchika Gupta and
BVR Reddy
This paper proposes a cost effective method of tracking a human's mobility using two technologies viz
General Packet Radio Service (GPRS) and Global Positioning System (GPS). The whole system allows
the user's mobility to be tracked using a mobile phone which is equipped with an internal GPS receiver
and a GPRS transmitter. A mobile phone application has been developed and deployed on an Android
Phone whose responsibility is to track the GPS location and send it to a remote location by creating a
GPRS packet. As unique identifier we have used mobile's Irnational Mobile Equipment Identity (IMEI)
number which will be sent along with the coordinates. The person's position is further saved in a Mobile
Object Database (MOD) for live tracking which is created in MySQL. From MOD the data will be first
transferred into an XML file which will be fed as an input to a web application which is developed with
JavaScript Ajax based Google Map API integrated into it which will be responsible for the showing the
current location of the mobile phone. Most of the applications developed so far use a handheld GPS
receiver device for tracking the location, but we have reduced the cost of device by using the mobile
phone which has an inbuilt GPS receiver. And further the cost is reduced by using GPRS rather than
using Short Message Service (SMS) for communicating the information to the server.
Key Words: GPS, GPRS, MOD, Ajax, XML, Google API.
Introduction
A wide range of tracking systems has been
developed so far tracking vehicles and displaying
their position on a map, but none of the
applications has been developed so far which tracks
the mobility of a human being. Now a day's tracking
a person's mobility has became a crucial issue these
days be it tracking a criminal came on payroll or a
detective going to detect a case or any other utility.
The overall objective of this research is to develop a
system which is cost effective and can be used for
tracking a human being using a GPS and GPRS
equipped mobile phone rather than using a
handheld GPS receiver.

is a satellite based service which is available 24X7
everywhere in the whole world. GPS system can be
used to get location which includes details like
latitude, longitude and altitude values along with
the timestamp details etc. it a free of cost service
available to every individual. In order to track the
movement of the person we have used Google Maps
for mapping the location sent by the mobile phone.
The mobile phone which fetches the GPS location
communicates with the server using General
Packet Radio Service (GPRS). This service is a low
cost service provided by the service providers
which is a wireless data communication system.
Mobile phones equipped with GPS receiver are
easily available in the market these days and is a

The main focus of our research is to reduce the

booming technology these days. This cell phone

overall cost of tracking based on GPS system which

technology has enabled us to communicate almost
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every part of the world across the boundaries. The

both GPS receiver and GPRS transmitter which will

GSM/GPRS is one of the best and cheapest modes

use the GSM network to transmit the GPRS

of communication present these days and in future.

packets. On this phone itself we'll install our

System Overview
Fig. 1: Overall Description of the System

application which is supposed to perform all the
operations of the first phase that is tracking phase.
Fig 2: Snapshot of Mobile Application after
Installation on the Android based Phone

The system proposed in this paper works in two
phases: tracking phase and mapping phase as
shown in the figure 1 above. In the tracking phase
the mobile device's application developed in
Android using the mobile phone GPS receiver
fetches the GPS location, after calculating the exact

As soon as the application on the phone is started is
asks a Username and Password from the mobile
phone user which needs to given by the user as
displayed in Figure 2.

location it further creates a GPRS packet which

Fig 3: Snapshot of the Mobile Application

includes the along with the location details a

running on the Android based Mobile

unique identifier called International Mobile

Phone which prompts for Username and

Equipment Identity (IMEI) number and

Password

timestamp details. The same application later
sends this GPRS packet to the server which stores
the data in a Mobile Object Database (MOD)
developed in MySQL. The next phase is mapping
phase in which the data is fetched from the
database and is displayed on the Google map on the
web application developed in JavaScript based
Ajax technology for live tracking.
Mobile Application
Specifications

The user as soon as enters the Username and

We need a GPS receiver enabled Android Mobile

Password it is checked for its validity whether it's

phone for receiving the GPS data from the satellite.

authentic or not, if it is non authenticated then the

There are a wide range of such mobiles are easily

user is prompted with a message of wrong

available in the market. This mobile will act as a

username or password as displayed in Figure 3.
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Fig 4: Snapshot of the Mobile Application

developed in MySQL. The database which we are

running on the Android based Mobile

going to use in our application is named as

Phone which prompts for wrong Username

“TRACKER”. It contains two tables namely: Users

and Password.

and Location. The figure 6 below displays the users
table which contains the information about only
one user. The fields are ID, NAME, EMAIL,
PHONE_NO, and PASSWORD.
Fig 6: Displays the details of the users table
which contains the details of the users

Once the mobile application successfully logins it
goes into the background and starts fetching the
GPS coordinates of the mobile.
Fig 5: Snapshot of the Mobile Application
running on the Android based Mobile
Phone which prompts for Successful Login.

There is another table which contains the
information about the Location as sent by the
mobile application, whose detail about the columns
is displayed in the Figure 7.
Fig 7: Description of Location table

The mobile application will work in two modes:
1) Activity (the visible portion of application): this
will ask user to enter his username and
password and start the tracker service button.

The contents of the table “LOCATION” is displayed
in the figure 13 below.
Fig 8: Details of Location table

2) Service: This will run in background and send
location data to server along with username
and password.
Database Specifications
The database which is going to store the
coordinates sent by the mobile application is
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Web Application Specifications

This will work as follows

This application will provide user interface to user:

1) The data send by mobile client will be stored in
database(MySQL)

1) Register with a username and password (this
username and password will also be used with

2) Google map service provide us the ability to plot

mobile client so that user specific data can be

location coordinates using their JavaScript

stored)(a jsp page send request to a servlet)

based Ajax API

Fig 9: Snapshot of the Map Application

Fig 11: Snapshot of the XML file which is

which prompts the user for New User

generated dynamically to get the

SignUp

coordinates.

3) The coordinate data will be provided in form on
xml file which will be generated on the fly based
2) Login with the username and password created
above : after logging in the user can see his
travel details(location details)

on a Google

map and by clicking on the plotted points he

upon the logged in user.
4) This xml will be parsed by Google's JavaScript
API to plot on the map

can get more details about that point (extra

Database JSP(page that will generate XML based

details) (a jap page send request to a servlet)

upon logged in user) this page will be used in user's

Fig 10: Snapshot of the Map Application this
prompts the user for Login

welcome page that have all the Google map
implementation code to plot on map(this is also a
jsp page) which will display the location in four
views : MAPS, SATELITE, HYBRID and EARTH
which is displayed in the figure 12 to 15.
Fig 12: MAP View.
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Fig 13: Google Earth View

GPS receiver and GPRS transmitter.
Instead of using costly SMS system for sending the
information to the server, we have used GPRS for
that purpose. The SMS based systems are neither
efficient nor they are cost effective. Most of the
service providers provide a cheaper GPRS in
around 1 paisa/1KB as compared to SMS whose
cost ranges from 50paisa to 1 Rupee per SMS.

Fig 14: Satellite View

In order to reduce the cost of using
GSM/GPRS/GPS using separate devices, we have
used a mobile phone which contains all the
facilities and can be used very easily with a mobile
application.
Related Work

Fig 15: Hybrid View

Discussion on Low Cost Factor
We have put our best effort to reduce the total cost
of the system including the device and services. We
have used available resource i.e. our mobile phone
which is any usual Android based mobile phone
which has GPS and GPRS facility. By using free
Google API we have drastically reduced the cost of
the services. This system which is presented in the
paper can be used by any person who has a mobile
phone. A high cost GPS receiver's requirement has
been eliminated by using mobile phone as both
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Many researchers have tried various methods of
object tracking using GPS technology. Most of the
researches defined below can be used for Object
Tracking whether that object is a Vehicle, a person
or anything. Some of the research work which has
been done this field is abstracted below:
Khondker Shajadul Hasan, Mashiur Rahman,
Abdul L. Haque, M. Abdur Rahman, Tanzil
Rahman and M. Mahbubur Rashed [1] have
proposed a cost effective method of object tracking
using GPS and GPRS technology. The user can view
the present location of the object as well as the past
history of its movement using Google Map and
Internet. The system that is proposed reads the
current position of the GPS device and after adding
few mode details like IMEI number a GPRS packet
is created and transmitted through GSM network
to the web server and is displayed on a Google map
at the web application. This paper presents cost
effectiveness in terms of the cost that was earlier
spent in sending the coordinates to the web server
using Short Message Server (SMS); in this paper
they have presented the idea of using GPRS for the
transmission of coordinates rather than the SMS
service. The cost of sending an SMS is around 50
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paisa to 1 Rupee per SMS, but using GPRS the cost
comes out to be 2 paisa/KB.
Gannan Yuan, Zhi Zhang and Wei ShangGuan [2]
have proposed a GIS based Vehicle Tracking
System which uses a GPS data is transmitted
through GPRS by a GPS device placed within each
vehicle which transmits the current GPS location at
a constant rate of 2 mins to the database server
called the Command Centre. Each vehicle is called a
Data Terminal transmits the Latitude, Longitude,
speed and time information to the command centre
by making a GPRS packet of the information
gathered along with a unique identifier such as
number plate etc. VMS presented in this paper can
display information of more than one vehicle at a
single instance of time on a single map and if the
number of vehicle increases then it provides a
multi-window environment which can be used by
creating a group of vehicles and only participant
group of vehicles will be displayed per window. The
frequency at which the data is sent to the Command
Centre is by default 2 mins but can be changeable
and can be changed by the Data Terminal. Along
with the basic object tracking this paper has also
presented an alarming system which will send the
alarms to the Command Centre at the time of theft
or accident or any other emergency.
O. Aloquili, A. Elbanna and A. Al-Azizi [3] proposed
an Automatic Vehicle Location (AVL) Tracking
System based on GIS, GPRS and GPS technology.
The AVL proposed in this paper basically works on
3 phases namely Management, Communication
and Map phase. The first phase i.e. Management
phase basically deals with the organizing the
information such as drivers, or the data received
from the vehicle's GPS/GPRS modem or the GIS
data. In the same phase user is allowed to add/
delete/ edit the information of the drivers, and can
track the driver accordingly. The National Marine
Electronics Association (NMEA) data is sent to the
server by the GPRS/GPS modem at a constant rate.
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Using this NMEA data only the GPRS Server
fetches the necessary data such as Latitude and
Longitude coordinates which represent the
location of the vehicle which can be directly
displayed on the map. The second phase namely
Communication phase is responsible for making
connection with the GSM modems, fetching the
GPRS packets and performing some processing
and data management, which is further inserted in
the database. The third and the last phase namely
Map phase is responsible for fetching the
coordinates stored in the database and displays
them on a GIS based map. In this paper Dijkastra's
algorithm is used to find out the minimum cost
from sources to destination. Further Kruskal's
algorithm is used to find out the minimum path
spanning tree.
Katina Michael, Andrew McNamee, M.G. Michael
and Holly Tootell[4] presented a paper on location
based intelligence in which they did an
observational study of a GIS based tracking system
done on a person whose movements were tracked
by a GPS device which he carried for 2 weeks with
him 24x7. The participant of the study handheld a
GPS receiver which transmits the location of the
device after every 3 seconds to the GIS database for
storage. After each day the data was dumped
because the size of the database was increasing
hugely. During the study it was observed that the
device due to its misplacement suffered from signal
dropouts and some miscalculations in the speed
was also observed. It was also observed that with
the new set of batteries the device responded in a
better way as compared to the older batteries. GPS
may prove very beneficial in knowing about the
details of the accidents that took place like the
details that was responsible for the accident etc.
One of the major drawback that was faced during
the study was GPS is an outdoor tracking system,
which fails indoor.
Fengli Zhang, Xinggao He, Bo Xu and Minglin
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Deng [5] presented an overview of how a Web
Application fetches and integrates the moving
object data stored in a database. It is pre assumed
that the MOD (Mobile Object Data) is fetched and
stored from the object through a GPS enabled
mobile object which could be a taxi, tanker,
airplanes etc. It is the responsibility of these objects
to populate the MOD with the required data so that
can be used by a GIS based Web Application for
displaying its position. The MOD will be updated by
the GPS after every one or two seconds. The Web
Application thus developed for getting the GIS data
stored in the MOD database is fetched at a constant
rate and thus displays the updated location as
described by the MOD database.

Object Tracking System,” Proceedings of
International Multiconference of Engineers
and Computer Scientists, March 2009, Vol-I.
2.

Yuan, G., Zhang, Z. and Wei Shang Guan,
(2008), “Research and Design of GIS in
Vehicle Monitoring System,” IEEE
International on Internet Computing in
Science and Engineering.

3.

Aloquili, O., Elbanna, A. and Al-Azizi, A.,
“Automatic Vehicle Location Tracking System
Based on GIS Environment,” IET Software,
2009, 3.4, pp. 255-263.

4.

Michael, K., Mcnamee, A., Michael, M. G. and
Tootell, H., (2006), “Location-Based
Intelligence-Modeling Behavior in Humans
Using GPS”, Proceedings of IEEE.

5.

Fengli Zhang, Xinggao He, Bo Xu, and Minglin
Deng, “Integrating Moving Objects Location
Data with GIS-Based Web Environment”.

6.

Al-Bayari and Sadoun, O. B., (2005), “New
Centralized Automatic Vehicle Location
Communications Software System under GIS
Environment,” International Journal of
Communication Systems, 18.9, pp. 833-846.

7.

Tamil, E. M., Salch, D. B and Idris M. Y. I.,
(2007), “A Mobile Vehicle Tracking System
with GPS/GSM Technology”, Proceedings of
the 5th Student Conference on Research and
Development (SCORED), Permala Bangi,
Malaysia, May 2007.
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Brahim G. and Luigi L., (2000),
“Understanding GPRS: The GSM Packet Radio
Service”, Computer Networks Journal, 34.5,
pp. 763-779.

Conclusion and Future Scope
This paper presents a low cost human tracking
system using GPRS GPS on GSM network. The
combination of both the technologies i.e. GPS and
GPRS provides a constant, continuous and real
time human tracking system. The cost of the overall
system has been reduced by two facts one is using
the existing mobile phone and another is using
GPRS instead SMS. It has been hoped that the use
of the overall system can eliminate the requirement
of first the traditional GPS receivers and second
costly SMS based tracking systems.
The future scope of such system is that it is Android
based tracking system, and the same application
can be developed for other phones as well such as
Symbian, Blackberry etc.
References
1.

Hasan, K. S., Rahman, M., Haque, L. A.,
Rahman M. A., Rahman, T. and Rasheed, M.
M., (2009), “Cost Effective GPS-GPRS Based

Prof BVR Reddy is Dean USIT at Guru Govind Singh Indraprastha University, Delhi. The author can be
reached at bvrreddy64@yahoo.co.in
Ruchika Gupta has submitted her M.Tech dissertation at USIT, GGSIPU. The author can be reached at
Ruchika21@gmail.com

45

• Volume 2 • No. 1 • January-June 2011

Mobile Telecommunication : Role and
Prospects in the Development of Rural India

Jayanta Banerjee

Mobile telecommunication is creating a great transformation in rural India and resulting in all round
economic as well as social development. Information received through mobile like weather reports and
market prices, has begun to have an impact on productivity for the agricultural sector. Recent studies
have identified seven areas where mobiles can affect rural communities- micro commerce, education,
information, healthcare, governance, finance and transport. After the GOI (Government of India)
opened up the sector, many domestic as well as foreign players entered this sector, especially in mobile
service. With increasing tele-density, competition and urge to boost subscriber base, mobile operators
are exploring the rural India markets with greater interest. The rural population is also accepting
modernization and change. According to Telecom Regulatory Authority of India (TRAI), number of
mobile users has increased from 109.7 million in 2009 to an astonishing 652 million by Sept 2010. New
and existing mobile hands set manufacturers have also taken note of these recent market changes and
are coming out with sets specifically for the rural population. Understanding the rural consumers can
help in formulating more targeted marketing plan and also ensure greater level of satisfaction for the
rural consumers. Specific segments have different requirements regarding tariff plans based on usage
pattern and preferences.
This paper attempts to explore various issues and challenges of mobile telecommunication in rural
India. This paper will also try to evaluate rural consumer mobile usage pattern, satisfaction level and
perception regarding importance of mobile.
Key Words: Mobile Penetration, Bharat Nirman, Average Revenue per User (ARPU),
Socio-Economic Development, Telecom Regulatory Authority of India (TRAI).
The Indian Telecom sector
The history of the Indian telecom industry goes
back to 1839, with the setting up of the first
telegraph line between Kolkata and Diamond
Harbour. Formally the industry started in 1881
after the first telephone exchanges were
established connecting Kolkata, Ahmedabad,
Mumbai and Chennai. In the year 1948 tele-density
was about 0.02 with a total of 0.1 million telephone
st
connections. By 31 March 2010, the total telecom
subscriber base including fixed line and mobile
stood at a mind boggling 621.28 million with a teledensity of 52.74. Presently the Indian telecom
sector is only second only to China in terms of
number of subscribers. Several factors can be said
to be responsible for such tremendous growth- a
large population, low telecom penetration, an
• Volume 2 • No. 1 • January-June 2011

increase in the disposable income owing to strong
economic growth and favorable government
policies. According to researchers by 2012 telecom
industry will create direct job opportunity to
approximately 2.5 million people and for 7 million
indirectly. Telecom tariffs in India are one of the
lowest in the world (2-3 US cents).
For a long time the telecom service industry was
monopolized by the government owned BSNL
which focused mainly into providing fixed line
telephony across India. After the national telecom
policy 1994 (NTP-94) was enacted, it was
acknowledged that private investment in the
telecom sector, especially in infrastructure
development is required to meet the growing
demand for telecom services for bring fast growth
in the . The Telecom Regulatory Authority of India
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(TRAI) was established in the following year to
reduce the governments control regarding fixing of
tariff rates and intruding in telecom policy matters.
During the period 2000-2002 some important
changes were observed in the sector. The license fee
for mobile service providers (MSP) were reduced
and foreign equity investments reduced from 49%
to 74%.
India with a robust GDP and a healthy economy is
developing as a major powerhouse in Asia. The
rural population is fast moving towards
urbanization. India has a rural population of 72 %(
Census of India 2001) and the benefits of economic
development to rural areas are percolating slowly
but steadily. India is all set to become an Asian
super power and it is rural sector which is going to
drive the super growth (Madaswam12008).India
ranks second in global farm produce. In 2009
agriculture, fishery and other similar industry
accounted for 17% of India's GDP(Gross domestic
product), employing 52% of the total population .
India is also the second largest producer of
agricultural outputs like sugar, wheat, rice, silk,
peanut and fresh water fish 6 . Rural economic
development and rural infrastructure in particular
have been identified as key priority areas by the
government of India (GOI).

Figure1: Telecom Subscriber
(Source: TRAI-Quarterly Telecom Report
for June 2009)
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In India there is a significant inequality between
the tele-density of urban and rural areas. There are
9 phones per hundred in rural region as compared
to 70 in the urban region (Dua, 2008). The primary
reason for this inequality is the poor telecom
infrastructure available in these regions. Among
other reasons low per capita income of less than Rs
2500 per month, low literacy rate and the
perception that connectivity equipments (mobile
phone or fixed line phone) are more of a luxury than
a necessity, also hinders growth of this industry.
Low connectivity results in low subscriber base
which again results in low average revenue per user
(ARPU). When telecom companies see that the
segment is having low ARPU, investments are not
made in developing telecom infrastructure. The
absence of an elaborate and efficient telecom
network deprives the rural population of essential
information regarding changes in crop prices and
farmers have to settle for middle men fixed
negotiated price.
In rural telephony BSNL/MTNL are the market
leaders in the fixed line segment (TRAI). Private
players have very marginal share in the rural
market segment, mostly in the mobile telephony
segment in which Airtel is the market leader.

Figure2: Rural Market Share of Mobile
service provider
(Source: TRAI Report 2009)

• Volume 2 • No. 1 • January-June 2011

Table 1: Telecom Industry Performance- April-June 2009
Segments

Apr-June 09

Jan-Mar 09

Growth

Telecom Base
Urban

328.55Million

Rural

136.27Million

Total Subscriber Base

464.82Million

429.72Million

+8.17

Overall Tele-density

39.86%

36.98%

+2.88

GSM

Rs.185

Rs.205

-10%

CDMA

Rs.92

Rs.99

-7.26%

APRU

(Source: TRAI report & Paper- Telecom Sector Analysis for June Quarter- Severe Decline in ARPU,
MOU but Growth Continues, Raghav Soni, October 9, 2009, http://www.watblog.com)

Rural Telecom - Prospects and Challenges
Rural India is characterized by low and widely
scattered population, multifarious topography and
difficult climatic conditions, which makes it a
complex and expensive task to have a wired
telecom network. India has around 300 cities and
4600 towns and four metro cities. Many languages
are spoken; people are from diverse culture,
religion and castes. India is the second most
populous country in the world with multiple
geographic terrains. The terrain varies from hot
deserts, mountains, forests and marsh lands to
plains. The average population density is 319
people per sq.kms which again varies from as thin
as 10 people per sq km in Jammu & Kashmir to as
high as 2000 per sq.kms in Delhi and Mumbai.
Mobile network has been proposed to be a viable
solution for rural and such other low population
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density areas (Pentland et.al, 2004). Even though
the technology existed, private players felt the rural
market unattractive. It was the governments'
attempt which made the segment looks viable for
the private players to make investments on telecom
infrastructure latter. The GOI (Government of
India) initiated the 'Bharat Nirman' project- 200509, with the aim to develop rural infrastructure in
sectors like water supply, housing, telecommunication and IT, roads, electrification and
irrigation (Bharat Nirman, GOI). The government
introduced village panchayat phone (VPTs) under
this project. But it was not a success as there was
low maintenance of the VPTs and a large number
had to be disconnected because of non payment of
bills as VPT's were perceived as a free service
provided by the government (Bhatnagar2000).
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Table2: State wise distribution of village panchayat phone (VPT) under Bharat Nirman

(Source: http://www.bharatnirman.gov.in/download.pdf)
The private telecom operators are not too keen on

out of which more than 65% are in the wireless

making investments in the rural market, the

mobile category .Project Sampark was initiated so

primary reason being the high cost of establishing

that the rural population gets an opportunity for

and maintaining such infrastructure. In addition to

economic development. It was started in UP (E) in

this is the question of unbundling the last mile. The

15 telecom circles by IFFCO Kisan Sanchar Limited

last mile or last kilometer denotes the last stage for

(IKSL) which is a joint venture between Indian

delivering connectivity to a customer. The phrase is

Farmers Fertilizer Cooperative Limited (IFFCO)

mostly used by the telecommunications and cable

and Airtel. The main purpose of IKSL is the

television industries. The actual distance of this

dissemination of information daily through voice

stage is not restricted to only a mile, especially in

mail to farmers and small farm produce sellers.

rural areas. This stage in the telecom network is

Mandi prices, new farming techniques, weather

viewed as an expensive challenge as it requires

forecasts and fertilizer availability are

lying out and maintaining wires and cables.

communicated through this project. To encourage

India has 136.27 million rural telecom subscribers

49

rural telephone many reforms were made. The
most important reform was NTP 99 which was
• Volume 2 • No. 1 • January-June 2011

enforced from 1st April 1999. This reform paved the

In the article titled “Innovations in Rural Finance:

way from fixed license fee to revenue sharing mode.

The Road Ahead”, M S Sriram describes several

Various times bound targets were established

rural innovations. One such innovation which now

regarding increasing teledensity and rural

has become much a part of the banking sector and

telephony. Among the targets established are-

no longer regarded as an innovation is the concept

1)

Increase rural teledensity from 0.4 (in 1999) to
4 by the end of 2010.

2)

Achieve telecom coverage of all villages in the
country and provide reliable media to all
exchanges by the year 2002.

3)

of self help groups (SHG's). Based on the model
followed by Grameen Bank of Bangladesh, many
microfinance institution's (MFI's) adopted the
methodology and brought revolution in rural India.
In paper titled “IT Revolution and Changing Face of
Rural India” author Kunal Gaurav and Shiv

Areas of North East, Jammu & Kashmir and

Shankat Tripathi explains how government and

other hilly areas, tribal blocks, etc. to be

private sector initiatives in IT are transforming

identified as special thrust areas for

rural India. GOI initiatives like- computerized

accelerated development of telecommunica-

rural information systems project, agriculture

tions.

technology mission of Andhra Pradesh, natural
resources information system etc are discussed in

Although rural telecom is a very challenging sector

this paper.

but holds enormous business potential for mobile
telecom service providers. For economic, social

The paper titled “Rural Infrastructure

development and generating awareness

Development Fund: Empowering Projects” by

communication has a great role to play. With the

Deepak Kumar talks about how the rural

rise in income level of rural farme

infrastructure sector has been taken care of by the
Rural Infrastructure Development Fund (RIDF).

Review of Literature
The paper “Rural India- Different Meaning to
Different People” authored by Madaswamy Moni
highlights the gradual development taking place in
rural India. The author gives some valuable inputs
regarding rural education, healthcare, energy and

RIDF is one of the financing models that have been
successful in India, as in this case the projects are
appraised, monitored and implemented by
NABADR in consultation with the state
governments. The projects are prioritized to create
employment and improve the quality of life.

employment. The paper also provides some

In the article “Understanding rural telephone use”

futuristic views about what lies ahead.

David Souter, Nigel Scott and Kojo Boakye through

Another paper by the same author titled “Rural
India to Shine, Smile and Roar” elaborates some of
the Agricultural Resources Information Systems
(AgRIS) in the article. Concepts like e-Cooperatives
and CoopNet, AGMARKNET and Digital SMEs are

their research work carried out in UK gives some
very valuable conclusion regarding the reasons of
using a telephone in the rural areas. The authors'
also highlights some very interesting socioeconomic changes and behavioural-lifestyle
changes taking place among the rural consumers.

discussed.
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Objective of the Study
Perception regarding importance of telephone as a
device by rural and urban subscribers.
Find out subscriber usage pattern of telephone by
rural and urban subscribers.
Research Design
This research was carried out with a sample base of
550 respondents out of which 490 responded and I
had to reject 52 because incomplete questionnaire,
therefore I could analyze data received from 438
respondents. The geographic area chosen for study
is Hooghly district consisting of a sizable rural and
urban population of 5,041,976, (Rural-3,354,227,
Urban-1,687,749, and Male: Female ratio of - 1:1) in
West Bengal. Convenience sampling technique was
used to draw the sample. The sample is composed
of male and female respondents belonging to
different socio-economic status, profession, age

group, educational status etc. The respondents
were chosen in the age group of 25 to 55 years, as
these age groups have the maximum active life and
so the need mobile communication. The sample
consists of respondents residing in Hooghly district
both in cities/towns and villages. The city/town's
chosen are Serampore, Hooghly and
Chandannagar. The villages chosen are
Radhanagar, Khanakul and Debanandapur. In
order to ensure adequate representation of all the
above mentioned areas, an equal number of
respondents were chosen from each of the
mentioned places.
The study was exploratory in nature based on
survey. A pre structured questionnaire was used to
collect the primary data. In the questionnaire fivepoint Likert scale is used. Data collection was done
in the month of January- February 2011. Time
frame for survey and report generation was 68
days.

Data tables and analysis
Table 3: Demographic profile of respondents

(Source: Primary data collected through questionnaire)
Occupation :
Income

(a) Employed (b) Unemployed, (c) Business, (d) Farmer, (e) Others

: (1) Less than INR 10,000, (2) INR 10,000-20,000 and (3) INR more than 20,000.

The respondents selected belong to different demographic segments like age group, location, gender,
occupation and income. Effort was given to keep the number of rural and urban respondents more or less
equal so as to observe the different perception regarding telecommunication services in an unbiased way.
Like age and location of residence, occupation also plays an important role in consumer's perception.
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Table 4: Respondents perception regarding the
importance/necessity of Landline and Mobile
Age

Location

Gender

Occupation

(Yrs.)

Importance

Importance

of Landline

of Mobile

Rural

Urban

M

F

a

b

c

d

e

1

2

3

1

2

3

20-30

45

55

55

45

30

31

8

21

10

45

13

42

72

12

16

30-40

80

74

90

64

54

12

28

36

24

72

4

78

120

6

28

40-50

93

91

110

74

108 14

45

16

3

89

8

87

135

2

47

Total

218

220

255

183

192

81

73

37

206 25

207

327

20

91

57

(Source: Primary data collected through questionnaire)
Level of importance : (1) Important, (2)
Neither important nor unimportant and (3)
Unimportant/unnecessary
From table 4 it can be observed that 47.03%
respondents have the opinion that the fixed line
connection (landline) is important. The rural
respondents are more in favour of this opinion.
Some respondents have opted for special schemes
to reduce monthly bill but have not disconnected
the line, reasons stated are, the land line numbers

are distributed to many people they know and
sometimes landline bill is accepted in some
organizations as a document for address proof. A
remarkable high percentage 47.26% of
respondents feel the landline is unimportant to
them. The respondents with husband and wife
working with school going kids staying in an urban
location have strong opinion regarding this.
However regarding mobile majority of respondents
across all demographic segments have the opinion
that it is an important and necessary device.

Table 5: Respondents perception regarding most important use of Telephone
Age
(Yrs)

Location

Gender

Occupation

Use Of Landline

Use of Mobile

Rural

Urban

M

F

a

b

c

d

e

1

2

3

4

5

1

2

3

4

5

20-30

45

55

55

45

30

31

8

21

10

69

16

7

8

0

54

15

8

8 15

30-40

80

74

90

64

54

12

28

36

24

84

22 33

15 0

92

7

28 20 7

40-50

93

91

110

74

108 14

45

16

3

140

18 14

12 0

124

5

45 10 0

Total

218

220

255

183 192 57

81

73

37 293

56 54

35 0

270 27 81 38 22

(Source: Primary data collected through questionnaire)
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Most important use of a telephone: (1) Keeping in

of the universal services obligation fund (USOF)

touch with friends/colleagues, family members, (2)

which is a pool created for financing of rural

As a device for emergency use (3) Business

network by mandatory contribution from telecom

requirements (4) Status (5) Entertainment

service providers, big players are going slow. Small

purpose/Internet

local operators are more flexible in creating a
profitable rural business model but they require

Telephones, and mobiles in particular are used by

expensive statewide licenses. According to TRAI,

respondents in a variety of ways, but preference

Rs 8000 crore is remaining unused with USOF.

wise most important use differs among different

Rural telecom will not happen on its own but great

segments. Initially four factors were included in the

deal of attention is to be given by the GOI to ensure

questionnaire but later during data collection it

that all obstacles are removed in licensing,

was seen that some respondents especially the

spectrum allocation, technology acquisition, so

rural based still view telephone as a status symbol

that small 'niche' operators who are unable to make

and the primary reason for using a phone, as a

a mark in the highly competitive urban market.

result this factor was later included in the
questionnaire. From table 5 it can be observed that
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Joint Pricing and Replenishment Policy for Stock Dependent
Demand under Progressive Payment Scheme

Hardik Soni and
Nita H. Shah

For years pricing and procurement quantity decisions in most revenue management models are
considered as mutually exclusive. It is observed that pricing is a major strategy for a retailer to obtain
his maximum profit. In this paper, a mathematical model is developed to formulate optimal pricing
and ordering policies for retailer when demand is dependent on selling price and stock, and the
supplier offers two progressive credit periods to settle the account. The concept of progressive credit
period is as follows:
If the retailer settles the outstanding amount by M, the supplier does not charge any interest. If the
retailer pays after M but before N (M < N), the supplier charges the retailer on the un-paid balance at
the rate Ic1. If the retailer settles the account after N, then he will have to pay an interest rate Ic2 on the
un-paid balance (Ic2 > Ic1).
The net profit, a difference between gross revenue and all cash-out-flows is the objective function to be
maximized. The decision variables are selling price and ordering quantity. An algorithm is given to
search the optimal route. A numerical illustration is given to study the effect of various parameters on
decision variables and the net profit of the retailer.
Key Words: Stock-Dependent, Price Sensitive Demand, Progressive Credit Periods.
Introduction
It is observed that customers are highly influenced
by the stock on display in supermarkets. Levin et al
(1972) quoted: “The presence of inventory has
motivational effect on people around it”. Silver and
Peterson (1982) observed that a sale at the retail
level is directly proportional to the amount of
inventory displayed. This fact was explored by
number of researchers. Gupta and Vrat (1986)
considered demand rate to be a function of initial
stock level. Mandal and Phaujdar (1989b)
formulated production inventory model for
deteriorating items with uniform rate of
production and linearly stock-dependent demand.
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Dixit and Shah (2001) extended the above model
for more general demand. Datta and Pal (1990)
extended Mandal and Phaujdar (1989b)'s work for
deteriorating items with the assumption that the
demand rate is a linear function of the on-hand
inventory by allowing shortages, which are
completely backlogged for both finite and infinite
time horizons. Baker and Urban (1988) formulated
a model in which sales were directly affected by the
allocation of shelf-space. Some of the related works
in this area are by Goh (1994), Padmanabhan and
Vrat (1995), Wee (1995), Ray and Chaudahri
(1997), Sarker et. al. (1997), Giri and Chaudhari
(1998), Yan and Cheng (1998), Mandal and Maiti
(1999), Chung (1989), Chung (1998), Chung and
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Tsai (2001) etc.
The Wilson's EOQ model is based on the
assumption that the retailer must pay for the items
as soon as it is received by the system. However in
practice, the supplier may offer a credit period to
the retailer to settle his account within the given
permissible period. Thus, the delay in the payment
to the supplier is a kind of price discount since
paying later indirectly reduces the purchase cost
and it encourages the customers to increase their
order quantity. Goyal (1985) gave mathematical
model under the conditions of permissible delay in

Hwang and Shinn (1997) developed the model for
determining lot-size and optimal selling price
when the supplier offers delay in payments for an
order of a product whose demand rate is a function
of constant price elasticity. Arcelus et al. (2001)
compared retailer's response to special sales in two
strategies viz price discount and trade credit.
Arcelus et al. (2003) derived mathematical model
for retailer's maximum profit when supplier offers
credit period and/or price discount on the
purchase of regular order when units in inventory
are subject to constant rate of deterioration.

payments. Davis and Gaither (1985) derived an

In this paper, mathematical model is derived when

EOQ model when supplier offers one time

supplier offers two credit periods to the retailer to

opportunity to delay the payments of orders in case

settle his account. The demand rate is assumed to

an order for additional units is placed. Shah et. al.

be partially constant and partially dependent on

(1988) extended Goyal (1985)'s model by allowing

the selling price and stock-level. The net profit is

shortages. Mandal and Phaujdar (1989a) discussed

maximized with respect to be optimal selling price

the mathematical model by including interest

and order quantity. The effect of critical

earned from the sales revenue from the stock

parameters viz. permissible credit periods and

remaining beyond the settlement period. Shah and

display factor on the objective function and

Shah (1992) established the effect of uncertain

decision variable is studied with the help of

demand under the conditions of permissible delay

numerical example. An algorithm is given to

in payments. Trivedi and Shah (2005) extended the

explore the computational flow.

above model for deteriorating items. Shah (1997)
considered stochastic demand with lead-time
when a delay in payments is permissible. Haley and
Higgins (1973), Kingsman (1983), Chapman et al.
(1985), Dallenbach (1986, 1988), Ward and
Chapman (1987), Chapman and Ward (1988),
Shah (1993), Jamal et. al. (1997), Aggarwal and
Jaggi (1995), Chang and Dye (2001), Teng (2002),

The paper is organized as follows: In section 2,
assumptions and notations are given. Section 3
deals with the development of mathematical
model. In section 4, flowchart is given to search for
optimal solution. A numerical example is given in
section 5. The paper concludes with conclusion and
bibliography.

Shah et. al. (2004) etc. examined the effect of the

Assumptions and Notations

trade credit on the optimal policy. Liao et. al.

The following assumptions are used to develop

(2000) developed an inventory model for stock

aforesaid model:

dependent demand rate when delay in payments is
permissible.

The inventory system deals with the single item.
•
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The demand rate, R(P,Q(t)), is deterministic
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and is a function of selling price and

•

A = the ordering cost/order.

instantaneous stock - level Q(t); the demand

•

M = the first offered credit period in settling

function R(P,Q(t)) is given by
R(P,Q(t)) = a –vP + b Q(t). 0<t<T.

the account without any charges.
•

N = the second permissible credit period in

where a, b, v > 0 and a ? b, a? v. P is decision

settling the account with interest charge Ic2

variable.

on un-paid balance and N > M.

•

Lead-time is zero. Shortages are not allowed.

•

Replenishment rate is infinite.

•

If the retailer pays by M, then the supplier
does not charge to the retailer. If the retailer

•

Ic1 = the interest charged per $ in stock per
year by the supplier when retailer pays during
[M, N].

•

Ic2 = the interest charged per $ in stock per

pays after M and before N (N > M), he can

year by the supplier when retailer pays during

keep the difference in the unit sale price and

[N, T], (Ic2 > Ic1).

unit purchase price in an interest bearing

•

Ie = the interest earned/$/year.

account at the rate of Ie/unit/year. During

•

T = the replenishment cycle. (The decision

[M, N], the supplier charges the retailer an
interest rate of Ic1/ unit/ year on un-paid

variable).
•

IHC = the inventory holding cost /time unit.

•

OC = the ordering cost/time unit

of Ic2/unit/year (Ic2 > Ic1) on un-paid balance.

•

IE = the interest earned/time unit.

•

The notations are as follows:

•

IC = the interest charged/time unit

•

h = the inventory holding cost / unit / year

•

Q (t) = the on - hand inventory at time t.

balance. If the retailer pays after N, then
supplier charges the retailer an interest rate

(0<t<T).

excluding interest charges.
•

P = the selling price/unit.

•

GR = the gross revenue.

•

C = the unit purchase cost, with C < P.

•

NP (P, T) = the net profit of a retailer per time
unit.
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Consider the following parametric values in appropriate units.
[A, C, h, a, b, v] = [200, 20, 0.2, 1000, 3.8, 22]
M

Ic1

N

Ic2

T

P

NP

15/365

13%

28/365

0.16

0.4540

37.22

6329.02

15/365

13%

30/365

0.18

0.4645

37.34

6461.76

15/365

13%

32/365

0.20

0.4776

37.49

6622.92

17/365

13.5%

28/365

0.16

0.4518

37.19

6314.07

17/365

13.5%

30/365

0.18

0.4631

37.32

6457.18

17/365

13.5%

32/365

0.20

0.4775

37.48

6620.32

19/365

14%

28/365

0.16

0.4479

37.15

6277.81

19/365

14%

30/365

0.18

0.4598

37.28

6429.40

19/365

14%

32/365

0.20

0.4749

37.45

6612.31

[A, C, h, a, b, v] = [200, 20, 0.2, 1000, 4.0, 22]
M

Ic1

N

Ic2

T

P

NP

15/365

13%

28/365

0.16

0.4780

37.71

6811.17

15/365

13%

30/365

0.18

0.4913

37.87

6983.70

15/365

13%

32/365

0.20

0.5094

38.10

7193.61

17/365

13.5%

28/365

0.16

0.4755

37.68

6790.74

17/365

13.5%

30/365

0.18

0.4905

37.85

6975.64

17/365

13.5%

32/365

0.20

0.5087

38.08

7188.49

19/365

14%

28/365

0.16

0.4704

37.62

6741.50

19/365

14%

30/365

0.18

0.4861

37.81

6935.64

19/365

14%

32/365

0.20

0.5062

38.02

7173.45

[A, C, h, a, b, v] = [200, 20, 0.2, 1000, 4.2, 22]
M

Ic1

N

Ic2

T

P

NP

15/365

13%

28/365

0.16

0.5063

38.28

7375.52

15/365

13%

30/365

0.18

0.5252

38.53

7603.22

15/365

13%

32/365

0.20

0.5497

38.85

7885.91

17/365

13.5%

28/365

0.16

0.5027

38.23

7344.92

17/365

13.5%

30/365

0.18

0.5232

38.50

7589.92

17/365

13.5%

32/365

0.20

0.5494

38.84

7874.48

19/365

14%

28/365

0.16

0.4966

38.16

7277.60

19/365

14%

30/365

0.18

0.5175

38.43

7534.66

19/365

14%

32/365

0.20

0.5456

38.80

7854.35
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Conclusion
In this paper, an attempt is made to develop
integrated optimal selling price and ordering policy
for a retailer when customer demand is selling price

5. Chapman, C. B. and Ward, S. C., (1988),
“Inventory Control and Trade Credit – A
Further Reply,” Journal of Operational
Research Society, 39, pp. 219 – 220.

and stock dependent and supplier offers two

6. Chung, K. H., (1989), “Inventory Control and

progressive credit periods. It is observed that

Trade Credit Revisited,” Journal of

increase in first allowable credit period decreases

Operational Research Society, 40, pp. 495 –

cycle time, selling price and net profit. The net

498.

profit decreases significantly. Increase in the
second allowable credit period increase all the
decision variables, viz. cycle time selling price and
hence, net profit significantly. Similar pattern is
followed when display parameter (b) increases.
The model can be extended to include realistic
situations; viz. finite production rate, allowing
shortages, lost sales, deterioration of units.
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A Study of Relationship Between Cash and
Derivative Segment in Indian Stock Market

Dr. Anand Sharma,
Dr. Namita Rajput and
Dr. Anurag Agnihotri

During the recent global recession Derivative instruments were largely criticised on account of their
speculative nature. Since introduction of Derivatives segment in the year 2000, it has led both
interactions between the Spot and Derivative segment in Indian stock market, and concern by
regulators in controlling any possible harmful influences of this new trading segment. There are
different opinions on impact of Derivative segment on cash segment. It is said that the Derivative
segment prices can reflect additional information, over and above that already reflected in the spot
price thus can serve as a leading indicator for the spot prices. This paper analyses the introduction of
the Derivative segment trading in India and its impact on the cash segment. It studies the relationship
of turnover in Cash and Derivative segment.
Key Words: Derivative segment, Cash segment, Trading turnover, Time series,
Correlation
Derivative Trading in India
It is said that derivatives are very hi tech
sophisticated complex instruments which can be
used only by large scale financial institutions for
risk hedging but against these notions Derivative
instruments were issued in India not only in index
product but at individual stock level also which was

had no access to the latest trading methods and was
using traditional methods of trading. There was a
huge gap between the investors' aspirations of the
markets and the available means of trading. The
derivative segment performs a number of
economic functions such as;
•

The prices of derivatives converge with the

very rare in the whole world. Need of the derivative

prices of the underlying at the expiration of

instruments was felt in India post liberalization

derivative contract. Thus derivatives help

because derivative trading provides various

in discovery of future as well as current

benefits such as risk management, Price

prices.

discovery,operational advantage, Market
efficiency and opportunity to speculate. The

•

mitigating its risk through different

opening of Indian economy has precipitated the

derivative instruments.

process of integration of India's financial markets
with the international financial markets.

It encourages cash segment business by

•

An important incidental benefit that flows

Introduction of risk management instruments in

from derivatives trading is that it acts as a

India has gained momentum in last few years

catalyst for new entrepreneurial activity.

thanks to Reserve Bank of India's efforts in
allowing forward contracts, cross currency options
etc. which have developed into a very large market
Until the advent of NSE, the Indian capital market
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•

Derivatives markets help increase savings
and investment in the long run. Transfer of
risk

enables

market participants to

expand their volume of activity.
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Cash and Derivative segment

In this study Time series and simple correlation

in Indian stock market

methods have been used. In order to study the

Today Indian stock market is very sound in terms of
participants from all sections, huge turnover and
number of listed companies. Cash segment and
derivative segment both

have grown with each

other. NSE and BSE are the major exchanges. Over
the years Indian stock market has modernized with
the use of high modern Information and
Communication technology. Derivatives
instruments have become part and parcel of
business world. Today, derivative instruments are
used in all markets such as foreign exchange,
shares, commodities etc. New, sophisticated,
complex and exotic tools are being developed in
different markets. The innovative derivative
instruments have been developed in such a manner
that these are used even by a common man.
Although derivatives have been in existence for
long in past in one or another form but present day
sophisticated, standardized derivative products
are definitely a recent phenomenon. In derivative
segment following four products are available;
1.

Index Futures

2. Index Options ( Call and Put)
3. Individual Stock futures
4. Individual Stock Options ( Call and Put)
5. Interest rate Derivatives
Objectives
Objective of this paper is to study the impact of
launch of derivative segment on cash segment of
Indian stock market in terms of trading turnover.

impact of launch of derivative segment on cash
segment in Indian capital market, Time series
method has been applied and its results were later
verified through personal interview of brokers and
proprietary traders. Through time series we have
calculated

expected trading turnover of cash

segment in 2001-02( As all stock and Index based
futures and option products were launched by this
year) and compared it with the actual trading
turnover (in cash segment).Correlation has also
been calculated between turnover of cash and
derivative segment.
Review of Literature
Stewat Mayhew (2000) Suggested that although in
many cases derivatives plays role of price discovery
and price stabilization but as derivatives markets
are in growth stage so it is difficult to generalize any
theory of derivatives impact on cash markets and
emphasized the need to further research on issues
like whether results in one market are applicable to
another market.
Dr Satya Swaroop Debasis ( 2008) confirmed, in
his study of lead lag analysis in futures and spot
market, co integration and lead lag relationship
between spot and futures market in Indian stock
market. It was observed that futures market plays
price discovery role in market. Futures market are
more efficient than spot market in reflecting new
information and spot market follow the same.
Indian traders buy and sell stocks rather than index
futures and they exploit information about future
trend from futures market.

It also aims to study the correlation in the trading

N Ramanjaneyalu and Dr A P Hosamani ( 2008)

turnover of derivative segment and cash segment

surveyed investors to know their views about

over the years.

Derivative segment as there are lot of myths about

Research Methodology
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derivative segment among participants. Study
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revealed that majority of investors( 62%) assumes

BSE was the most popular and reliable stock

that derivative instruments are meant for

exchange in India but after Introduction of NSE, it

speculation thus they are ignorant of the main

has taken over BSE in terms of turnover.

purpose of derivatives that is risk hedging. More
than 50% investors take derivatives

as new

complex and hi tech products in reality these

Table 1 : Turnover of Cash segment in India
Year

Turnover

Turnover

products can be easily used with some orientation.

at

at

With this study one can understand need of

BSE

NSE

orientation of common investors towards

Total
Turnover
( Rs. in
Crore)

derivatives products as risk hedging tools.
1992-93

45696

00

45696

1993-94

84536

00

84536

1994-95

67749

1805

69554

have fallen after in the post derivatives period.

1995-96

50064

67287

117351

Gupta and Kumar(2002) did find that the overall

1996-97

124190

295403

419593

1997-98

207113

370193

577306

1998-99

310750

414474

725224

1999-00

686428

839052

1525480

2000-01

1000032

1339510

2339542

2001-02 307292

513167

820459

2002-03

314073

617989

932062

market.

2003-04

503053

1099534

1602587

Different studies have shown that Derivative

2004-05

518715

1140072

1658787

2005-06

816074

1569558

2385632

2006-07

956185

1945287

2901472

2007-08

1578857

3551038

5129895

2008-09

1100074

2752023

3852097

Golaka C Nath (Behavior of Stock Market Volatility
after Derivatives) explained the volatility of the
market as measured by benchmark indices (like
S&P CNX NIFTY and S&P CNX NIFTY JUNIOR

volatility of underlying market declined after
introduction of derivatives contracts on indices.
Thenmozhi(2002) reported lower level volatility in
cash market after

introduction of derivative

contracts. Shenbagaraman(2003) reported that
there was no

significant fall in cash market

volatility due to introduction of derivatives
contracts in Indian market. Raju and Karande
(2003) reported a decline in volatility of the cash
market after derivatives introduction in Indian

segment serves stock market in many ways
especially by discovering prices and proving risk
mitigation to cash segment trader. But it was
required to understand how closely these two
segments are interrelated. Present study attempts
to study this relationship.
Data Analysis and Discussion
Impact of launch of Derivative Segment on
It is said that cash segment is the mother segment

Cash Segment in India

for derivative segment. India is the country with
largest number of registered companies. Earlier
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Time series (method of least square) has been
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applied to study the effect of launch of Derivative

Comparative Study of Growth

segment on cash segment in 2001-02 in Indian

in Cash and Derivative Segment

Stock market. Data of 9 years turnover in cash

Table 2 : Trading Turnover in Cash and

segment from 1992-93 to 2000-01 have been taken

Derivative Segment

as dependent variable to estimate value for 2001(Rs. Crore)

02. Data for 9 years was processed to SPSS and
Year

Turnover in

Turnover in

Cash

Derivative

segment

segment

2001-02

820459

103853

2002-03

932062

442343

2001-02 (based on method of least square) comes

2003-04

1602587

2142520

as follows;

2004-05

1658787

2563166

2005-06

2385632

4824260

2006-07

2901472

7415276

2007-08

5129895

13332785

following results were produced;
Y=a+bX
(a= 656031.3, b=254491.9)
Estimated turn over in cash segment for the year

Y= Rs.19, 28,490.8
Thus based on trend analysis turnover in the year
2001-02 should have been Rs. 19,28,490.8 . Now
we can compare it with the actual turnover in the

(Source : www.sebi.gov.in)

year 2001-02
Actual turnover of cash segment in
2001-02

= Rs. 8, 20,459

Estimated turnover for cash
segment in 2001-02

=Rs. 19, 28,490.8

(Based on Trend line)
Thus, it can be observed that actual turnover was

Karl Pearson's Correlation Coefficient =

around 58 % less than the expected turnover as per

0.996492156

trend line in the year 2001-02 when derivative

It can be observed that there is very high degree of

trading was launched. Growth rate from 2001-02

positive correlation between cash and derivative

to 2004-05 was very low as compared to period

segment during 2001 to 2007-08. Very high

before launch of derivative.

Thus it can be

positive correlation suggests that both segments

interpreted that derivative segment has taken some

are affected by same factors and investors'

business of cash segment although there may be

population is same for the two.

some other reasons also for this decline.
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Conclusion
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When Derivative segment was launched in 2000-

is need to study how correlation between cash and

01 it was a new segment for Indian Investors but

Derivative segment moves with changes in

within one year it took momentum and in 2001-02

traders/participants because India is the country

cash segment trading dropped around 60% and

where share of retail and proprietary participants is

almost equal to this decline was the turnover of

very high.

derivative segment Thus it can be concluded that
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Strategic Cost Management Initiatives in
Vinytics Peripherals Private Limited

Dr. Ashish Varma,
Mr. Abhishek Verma and
Ms. Ishika Varma

VINYTICS is a true case study of a series of events which were faced by a Delhi based Small and
Medium Enterprise (SME) . The case highlights the strategic dilemma of walking on shifting sands
while striving for growth and the risky choices which a SME faced during manufacturing of technical
teaching equipment for a third party. The case study uses a event based approach to capture the
Company's dilemma in a fragmented industry with one particular offer received by it as the inflexion
point. The case discusses strategic cost management issues in the backdrop of growth aspirations of
this SME.
The case is a true case with applied value to a MBA Finance elective course of Strategic cost
management as well as a core course on Management accounting for the first year students.
Key words: Small and Medium Enterprises (SME), Teaching Equipment, Cost
Competitiveness, Strategic Cost Management.
The Indian Technical Teaching sector has been on
the accelerating mode in the last three decades
catalyzed by the requirement of jobs created by the
Indian corporate sector for technical work-force.
The engineering colleges, in the private sector,
which accounted for just 15 percent of the seats in
1960s accounted for 86.4 percent of seats in 200910. With this accelerated growth of the private
education sector there has been a relative spur in
the growth of SME Technical Teaching equipment
sector. One of the premier players of this sector is
Vinytics Peripherals Private Limited. With a turnover of more than 10crore (in Rs.) and a force of
more than 100 employees' company has evolved
from a mere ten products in 1982 to more than 900
products in 2010.
The Company
Established in the year 1981, Vinytics was the
brainchild of two aspiring Engineers from Delhi
College of Engineering (1978 batch). With a little
work experience of 2 years in Bharat Electronics
Limited (BEL), and a meager starting investment
the company was started in a garage in Delhi.
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In 2010, company boasts manpower of 100 and a
successful Research & Development department
(R&D) of 30.This proportion of R&D staff to total
Labor force is an unprecedented figure in the SME
Education Teaching Industry.
The company had matured in almost three decades
from Microprocessor Training Board to providing
complete solutions to Engineering Colleges for the
stream of Electronics, Electrical, Information
Technology, Applied Instrumentation and
Computer Science.
In the beginning years there were handful
Engineering Colleges such as the Indian Institute of
Technology (IITs), Regional Engineering Colleges (
REC), etc andVinytics was the number one vendor
of choice for these Engineering Colleges. Intel
launched the 8085 Microprocessor in 1980 and
within a time span of one year Mr. Vinod Verma
and Mr. Vinod Peswani had developed a Bios
(Loading Program for the device) that will form the
basis of the Embedded Sector in India
This Embedded technology was later developed
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and fine tuned to form the central processor for

Electronics, Electrical, Information Technology,

operating microwave ovens , mobiles , laptops, air-

Applied Instrumentation and Computer Science

conditioners ,fridges and all . All the departments

and many more .

of Vinytics are shown in EXHIBIT-1
The Industry

divided into the Labs which they cover: The

The Indian Technical Teaching industry was
backed up by huge

All the products that the company offers are

funding from the Education

Ministry. The industry was competitive because of
the huge concentration of unorganized sector in its
composition; it became an arduous task to actually
measure accurately the value of the industry
The famous Lajpat Nagar market in Delhi is the
free market for education training equipments
especially for ITI's and Polytechnic's. But the major
market is situated in Ambala, Asia's largest
scientific market offering all the products.
But the number of MNC players that were

complete list of Labs are provided in EXHIBIT-2
The products are vaguely distinguished by the
prices offered for them
a. Low price, better quality than Ambala
Products—targets to the open market like
Bhagirath Palace, Chandni Chowk
b. Better price, suited for dealers who made the
company compromise on the price beyond
control
c. Best price, best quality-for all the imported
sales

operating in the industry are very few (Such as

In the low price range, the equipments were sold on

Digilent ,a US based firm). Also the Government

OTC for customers whose profile are of little

Institutes whose main interest was in Research

concern.

work and Development process had their priced
customers due to highest level of accuracy and

The buyers are majorly channel partners who are

dedicated purpose being involved.

directly connected with ITI's and Polytechnics.

In the 2010 budget, the Indian Education sector

The constraints of making a dealer for any SME are

has been sanctioned a budget of approximately Rs

not governed by any law. But at Vinytics there were

18000 cr, an indicative of the fact that there is a

many limitation such as –the company should be

impetus from the Government to evolve the

registered, the company should have a turnover of

teaching sector. A enriched sector will lead to better

at-least 50 lakhs, thirty percent of the

Engineers, Lawyers, doctors and in the end better

amount at the time of delivery. But most

future of India.

importantly unsaidcriteria was that one should

order

have acquaintances and that one is able to take up
Vinytics offers a range of 900 products that have

the orders. In North India, there were numerous

many variations which can be developed based on

cluster of people who were operating in this field

the specification of the customer. The products are

but they operate on low margin and huge quantity

tailor-made to the requirement of all the guidelines

principle to survive (including the expenses on the

specified by more than 30 universities and 50

traveling and getting the payment cleared).

deemed universities for complete course for
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The Customers
Vinytics in the beginning worked with Government
Colleges and all the IIT's, NIT's and REC's. In North
India institutions such as IIT, Delhi and DCE ,
there was a lack of technically suitable instruments
to suit their research needs and apply effectively to
their syllabus. At the beginning of the setting up of

SME sector in India. These vocational courses were
developed to promote the Entrepreneur culture in
Stitching, Machine work, Radio & Television
repairing. These institutes are referred to as
Polytechnics, ITI's. As per the 2010 figures the ITI
contributes 29% of the total revenue of the
company through direct or channel partners sales.

the company (early 1980's), the customers were far

The whole marketing channels of Vinytics include

and few, it was impossible for two young engineers

those with Colleges, Open market operations,

(Mr. Vinod Verma and Mr. Vinod Peswani) to

Channel Partners etc.

convince people of their technical abilities.
Later with the growth of trust and the delivery of
the products the scope of market expanded and
with the government investing in the education

The sales contribution of all the different
customers are given in EXHIBIT-4
The Production Methodology

sector there was a rapid growth of Private

The core strength of the SME Assembly company

Engineering Colleges. Based on the customer

was in the efficiency of its workforce and their

demand and a realization of backward integration

judicious management. There were hardly any

Vinytics also started assembling desktop

models or frameworks that were customized for

computers under the same brand in the year from

application in SME's. As a result, it is the

1985-1990. The need was felt by the customers due

entrepreneurship capabilities of the Promoter-

to the fact that the microprocessor training kits

owner with everything at stake to make the

required a PC to operate for the Serial Port

company profitable.

Programs. Such was the customer centric culture in
it's initial years and till to date (2010) this culture

Vinytics was interestingly organized, there was a

ran throughout the organization. Vinytics had

common foreman for the Wiring and the

started it's own marketing approach from the start

Mechanical Department. Also there was separate

because the whole industry was in it's nascent stage

division of work into wiring and mechanical fitting

(in 1984) and the other channels of marketing was

at Vinytics.

not present at that time. Also the 1990's saw the
spur in growth of colleges in Noida and Greater
Noida, two sub urban areas of Delhi and the
establishment of Uttar Pradesh Technical
University (UPTU). The process of interaction with
the customer is in EXHIBIT- 3.
Setting up of a new market Vocational

The responsibility of the foreman was to get the
maximum efficiency and report their requirements
(HR issues, faulty material) to the top
management. The training of the employees was
done on-the-job and first of all the wiremen were
instructed regarding the following:
•

Training Institutes: ITI's
The vocation training majorly funded by the

How to read the capacitor values, and then
resistance values,

•

How to use the multimeter,

Government was a major encouragement for the
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•

How to use the Solder Iron,

required when working in designing new

•

How to use the IC Plucker.

products. The solder equipment used is given
on EXHIBIT- 7

So the grooming session was done under the
supervisor for a period of 4-5 weeks based on the

Cons of the Manual Process:

learning capacity of the concerned individual.

•

Efficiency of the Supervisor was required to

For Production in an Assembly plant like Vinytics,

allot the right job to the right person, any

there are choices for a manager at an assembly

mismatch leads to loss of output for the

plant.

company
•

The cost of a well trained wireman is too
high to be sacrificed with assembling a PCB

•

The replacement tools and equipment used
at the workstation incur cost to the
company.

(2) The Dip-Solder process:
(1) The Manual process:

This method of assembly production requires a tub
of solder which was heated to temperature high

The store in-charge at Vinytics provides all the

enough to melt the solder in it and the components

materials not necessarily at the same time to the

are mounted and then it is dipped in the bath for

workstation because company follows a policy of

some time. After that the PCB is washed with a

JIT (Just-in-time). With the Wire man all the

chemical to remove the excess solder. The process

components are first placed on the PCB and were

requires a trained labor and a huge space capacity

soldered manually. The complete component list is

for the exhaust of fumes. A license is required to

given in EXHIBIT-5.The name of the vendors in

commercially run this machine because of the air

full are provided in the EXHIBIT-6

pollution caused by it. The number of PCB's that are
needed to be done at Vinytics will be close to 100 for

Pros of the Manual Process :
•

Flexibility in allotting the work to the wireman

a single day including the power supply PCB's,
main PCB, support PCB. A D-soldering machine
has been shown in the EXHIBIT-8. As a result,

•

If material were not available at a particular

while taking the decision to opt for Dip-Soldering

time, then the particular job could be withheld

this point became very crucial.

to star a fresh job until the materials are
provided for the previous job

a. Pros of the Dip Solder Process:

•

Monitoring was easy

•

Better efficiency

•

A competency for the company is developed as

•

Least amount of manual labor involvement

•

The overall production speed was propelled

expertise in soldering and de-soldering is

• Volume 2 • No. 1 • January-June 2011

82

b. Cons of the Dip Solder Process:

•

Enterprises, and will not have the Vinytics logo

The mounting of components requires very crucial
inspection; even the slightest mistake led to the
replacement of the component which will took up
disposal of the material.
There were a few standard procedures that were
existing in the industry which means the issue of

The products will have the logo of Wadhawan

•

The defective ratio should be 2/100

Thus there were several challenges associated with
the opportunity.
The Dilemma of the decision

maintaining the inventory is not done through

Should the company continue with it's existing

standard BPM software rather an in-house

manufacturing processes or change it to Hinge-

developed application.

Less boxes was the dilemma that had to be address

The Proposal of Wadhawan Enterprices

urgently. There were about 200 colleges under the
DTE and most of these were in the nascent stage

M/S Wadhawan Enterprises, a channel partner of

and the whole LTV per customer was calculated to

Vinytics had got a huge order of 1000 units from

be 7.3lakhs [EXHIBIT-10] over a duration of 3

Uttar Pradesh Technical University that

years. If they bypass the channel partner and make

represented 200 colleges located all over the state

the sale independently then they would be able to

of Uttar Pradesh. The picture of the complete

establish a brand value and increase the chances by

product is given in EXHIBIT-9.But with certain

300% of up-selling. In the current production

constraints delivery date was less than five months

process the production per piece was worked out to

away and Wadhawan Enterprises did not had the

be 4803(Rs.)[EXHIBIT-11] but if they modified the

in-house production capacity to deliver it in such

design of the box and make it hinge-less then they

small-duration. So, Mr. Neeraj Mannu , owner of

would be able to reduce the mechanical

Wadhawan Enterprises came to Mr.Vinod Verma

department workload by 67%.But, the initial cost of

with a business proposal.

making the dye is 20 Lakh Rupees. After applying

The meeting was prima facie fruitful and they came
up with a mutually agreed starting point , the
complete order will be executed at Vinytics. But
there were several conditions from Mr. Mannu that
made Mr.Verma required to discuss it with his
elder son, a young MBA graduate from one of
India's top Management School and who held a
Bachelor degree in Electronics. Some of the major
points of discussion were:
•

the above mentioned change in the process the
whole production process will need to be altered
there are many issues associated with it like
training of mechanical department for the job,
reducing the box making department, developing a
box- painting department, procure a compressor
pump etc. The long-cherished dream of Mr. Verma
to become a dynamic international company, to
start

importing the products would also start

taking shape if he took up the task of changing the

The delivery of product was to be made on every

boxes. Also the quality standard of the product

7th day of production in a batch of 60

would be improved drastically and if this
experiment was successful then this

•
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All the installation personnel would be trained

transformation would also be applied to the rest 56

by Vinytics

box designs. The break down on the DM and RM
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are given in EXHIBIT-12.The selling price of the kit

EXHIBIT-4: Interaction of Vinytics with its

was 10,000(Rs.).

customers

EXHIBIT-1 :
Business Operations involved at Vinytics

EXHIBIT- 2
EXHIBIT-5
S

Compo

Component

N.

Name

Type

1

Socket

4-pin

3

NM

2

Socket

28-pin

3

NM

3

Socket

24-pin

1

NM

EXHIBIT-3: Current composition of the

4

Socket

20-pin

1

NM

Sales is given as

5

Socket

16-pin

4

NM

6

Socket

14-pin

5

NM

7

Connector 4-pin white male

1

RTR

8

Connector 9pinD-Type Female 1

RTR

9

Diode

4007

3

NM

10

Diode

5.1V Zener

1

NM

11

Capacitor 10uF / 63V

4

NM

12

Capacitor 1uF / 63V

1

NM

13

Capacitor 1000uF / 16V

1

NM

14

Crystal

6.144Mhz

1

NM

15

FND

514

6

NM

16

Capacitor 104pf

1

RTR

17

Capacitor 101pf

11

RTR

18

Capacitor 204pf

10

RTR

19

Capacitor 202pf

9

RTR
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Qnty. Procured
From
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EXHIBIT-6: Abbreviations used in the Case

20

Transistor 558

6

NM

21

Transistor 555

6

NM

NM

M/s Neal Marketing

22

Burg Strip 40*2 Male

43

RTR

RTR

M/s Ramesh Trading

23

Keys

28

NM

VE

M/s Vasoulia Enterprises

24

Resistance 1K 1/4WATT CFR

8

RTR

LE

M/s Lippy Enterprises

25

Resistance 4K7 1/4WATT CFR 9

RTR

PI

M/s Plastics India

26

Resistance 10K 1/4WATT CFR 6

RTR

A1

M/s A1 Sheet Metal Works

27

Resistance 30E1/4WATT CFR

8

RTR

SP

M/s Sweet Plastics

28

Resistance 56E 1/4WATT CFR 1

RTR

29

Resistance 47K 1/4WATT CFR 1

RTR

30

Plastic Box 8501

1

SP

31

Nuts

08-Jan

16

RTR

32

Display

60*15(inches)

1

PI

(-) minus

EXHIBIT-7: A manual soldering station that
is used by Wire-man

FIG

Sheet
33

Screw

1/8(-) head

10

RTR

34

Trans-

0-10/1A,13-0-13

1

LE

former

150ma

35

PCB

8501

1

VE

36

PCB

Supply Card

1

VE

37

Heat Sink 110*80mm

1

A1

38

Regulator 7805

1

NM

39

Regulator 7812

1

NM

40

Regulator 7912

1

NM

41

Diode

4007

8

NM

42

Diode

5408

4

NM

43

Power Lead

1

RTR

44

Fuse Holder

1

RTR

45

Fuse

10A

1

RTR

46

Switch

Piano Switch

1

RTR

EXHIBIT-8: Soldering and D-soldering
Station

FIG

EXHIBIT-9: Actual Picture of the kit

3-pin

FIG

10A

220V/50Hz
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EXHIBIT-10:

EXHIBIT-12: Contribution of Direct Labor

Life Time Value of an ITI to Vinytics

and Raw Material in the Product

Labs Required

Value

Contribution

Value(Rs.)

Direct Labor

1803

Raw Material

3000

Total

4803

(in Rs.)
1st Year

Basic Electronics

80,000

Electrical Measurement Lab 1,50,000
Analog Electronics Lab

80,000

Network Theorems Lab

70,000

Microprocessor Lab

2,00,000

PCB

- Printed Circuit Board

Consumer Electronics Lab

1,50,000

LTV

- Life Time Value per Customer

Total

7,30,000

REC

- Regional Engineering College

DCE

- Delhi College of Engineering

EXHIBIT- 11:

IIT

- Indian Institute of Technology

Costing of the Unit before and after the

OTC

- Over the Counter

PC

- Personal Computer

BEL

- Bharat Electronics Limited

2nd Year

model of the design has been changed
Production
Process
(per piece)

Subse-

Cost Involved

Prior

quent

Mechanical Department

1090

218

Wiring Department

240

240

Testing Department

173

173

Assembling Department

300

300

Raw Material

3000

3000

Total

4803

3931

Appendix : Abbreviation
used in the Case study
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BOOK REVIEWS
Prof. Ajay K. Garg
Production and Operations Management
Tata McGraw Hill, New Delhi, 2011,
Rakesh K. Mudgal, Ph.D.
Professor in Operations Management &
Registrar, Teerthanker Mahaveer
University, Moradabad
In today's competitive environment,
benchmarking performance in cost, quality,
delivery and service is becoming increasingly
vital for organizations world over. Further,
productivity, quality and process technology
are being acknowledged as founding pillars in
building and maintaining competitive position
for organizations. In order to become
competitive, organizations must manage their
productive systems effectively & efficiently.
These trends have not only placed a huge
demand on production & operations
management functions but also increased the
importance of this subject in business schools
curricula. For similar reasons, POM has been
able to create an enduring place in engineering
curriculum as well.
Prof. A.K. Garg has written an outstanding book
on Production and Operations Management in
response to the ever increasing requirement of
students and teaching fraternity for a suitable
text book which not only introduces the subject
by laying a sound conceptual understanding but
also encompasses a practical and India centric
approach. The book essentially reflects the
outcome of continuous testing of different
ideas, concepts, teaching methodology and
design, which Prof. Garg has acquired and
employed during his illustrious corporate and
academic career.
The most enthralling and distinctive aspect of
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this book, must say is the emphasis given by the
learned author on applications in Indian
context. Prof Garg has treated such a vast and
complex subject of Production and Operations
Management so simple to grasp. The topics
have been organized in a rhythmic flow and
continuity. Topics like world- class
manufacturing, reliability and redundancy,
integration of product design and process
design, value analysis, quantitative techniques
for decision- making, supply chain
management, learning curves, theory of
constraints are very well justified by the author.
As a practitioner and teacher of POM, I find the
organization of the book highly learner
–friendly and rich in contents, making it an eyeopener for those who think POM a domain of
engineers. The research based inputs given by
Prof Garg are definitely going to open new
vistas for further research in this discipline.
I am sure this book shall definitely act as a
dependable resource to improve the quality and
quantity of operations related curriculum in
universities and colleges. I am also confident
that practitioners and trainers will find the book
equally useful.
Cravens,W. David and Piercy, F. Negel,
Strategic Marketing
Tata McGraw Hill, New Delhi, 2011, 726 pp
ISBN-13: 9780070682603
Vaishali Dhingra, C.M.C.A., Teerthanker
Mahaveer University, Moradabad
The markets are now driven by customers. The
challenges of providing superior value to
customers have become critical to many companies
around the world in their efforts to achieve high
levels of performance. Delivering value requires
understanding markets, buyers, and competition,
and deciding how to match the organisation's
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distinctive capabilities with promising value
opportunities. Understanding markets and how
they will change in future is essential in guiding
business and marketing strategies.
Strategic marketing's demanding role in business
performance is demonstrated in the market- driven
strategies of successful organisations competing in
a wide array of market and competitive situations.
Strategic Marketing examines the concepts and
processes in designing and implementing marketdriven strategies.
Regardless of the size of the business and its scope,
competing in market today requires a global
perspective. The current edition (8th) of this book
focuses on this global perspective. The global
dimensions of marketing strategy are integrated
throughout the chapters of the book and also
considered in several cases.
Customer Relationship Management (CRM) has
been given special attention in the book. Besides a
separate chapter (Chapter-7), the topic is covered
in other parts of the book as well.
The relevance of internet is widely visible
throughout the book. Internet features are
included in all the chapters of the book.
Brand leveraging coverage is examined along with
related topics on brand identity, brand strategy,
and brand portfolio management. Sustaining and
disruptive innovation strategies have been
examined.
Part I of the book provides an overview of the
market-driven strategy and business marketing
strategies.
Part II considers markets, segments, and customer
value.
Part III discusses designing market-driven
strategies.

89

Part IV considers market-driven program
d e ve l o p me nt . F i nal l y , p art V e xami ne s
implementing and managing market-driven
strategies. Various decision process guides are
provided throughout the book to assist the reader
in applying the analysis and strategy development
approaches discussed in the text.
There are total 44 cases in the book. The division of
these cases is worth appreciation. 3 cases are given
after the end of part I, 4 towards the end of part II, 4
after part III, and 4 each after part IV and V
respectively. Part VI contains 25 comprehensive
cases. Many of the cases examine the marketing
strategies of well-known companies. The cases are
very timely, offering an interesting perspective on
contemporary business practice. Part VI includes
comprehensive cases that offer students a variety of
opportunities to apply marketing strategy
concepts. Each case considers several important
strategy issues.
The book is written in a reader-friendly manner
including internet applications after the end of
every chapter which helps the reader to explore the
area in depth.
Matteo Golfarelli, Stefano Rizzi,
Data Warehouse Design –
Modern Principles and Methodologies
Tata McGraw Hill, New Delhi, 2011, 500 pp
ISBN: 9780070677524
Prof Santhosh Rebello, (Dean and
Chairman P G Dept of MCA),
St Aloysius College, Mangalore
A Data warehouse is a repository is a repository for
historical, integrated and consistent data. It is
equipped with tools that offer facility to an
organization to go for an effective decision making.
Data Warehousing involves processes that extract
relevant data from an enterprise information
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system, transform the data, integrate it, removes
redundancies and inconsistencies, store it into a
data warehouse, and provide end users with access
to the data so that they can carry out complex data
analysis and prediction queries.
The Data
warehouses play a strategic role when it comes to
providing end users with access to key information.
The authors gave importance of adopting
methodological approach based on Software
Engineering principles when creating any software
system. The book has emphasized the need for
accurate concept modeling when developing the
databases; to overcome the lack of methodological
approaches and conceptual models, a
comprehensive, well founded design methodology
has been followed through the different phases of
data warehouse project. The effectiveness of the
methodology and conceptual model proposed by
the authors is substantiated by its adoption for a
large number of projects by several Italian Software
Houses and consultants.
The book aims at meeting two important needs, the
most urgent need is to create a wide-ranging
collection of design techniques and make them part
of a systematic and comprehensive methodological
framework, acting as reference for designers. The
other is to contribute to get suitable inputs to
students who take up studies in Data Warehousing
in different Colleges and Universities. The book
has a collection of latest and important data
warehouse design research results and sums up
what the authors have learnt from various business
case studies in implementation of Enterprise
Solutions. The book also contains the real case
studies. The reader of this book should already be
familiar with relational and Entity-Relationship
models, information systems and specially
information systems design to get maximum
advantage of the expertise provided in this book.
Now let us see the book chapter by chapter with its
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strengths and possible work to be done in the
future. The book reviews a large number of
functional architectures that can be adopted and
closely and studies a few critical points to help the
designer to understand the entire process: feeding
data warehouses from source data, the
multidimensional model for building data
warehouse and user options for accessing data
warehouse information.
The approaches for
datawarehouing implementation like an approach
based on relational model and the approach using
proprietary multidimensional solutions.
The
chapters report a lifecycle of data warehouse
systems and suggests a methodological approach
for designing them. Seven phases of the lifecycle
are presented; it suggests that data warehouse
design should consists of three main phasesconceptual, logical and physical-that have led to
the development of traditional
information
systems. The chapters also outline three different
design scenarios: a data driven scenario, a
requirement-driven scenario, and a mixed
scenario. These scenarios are presented to support
the profound differences in real-life companies and
aim to make methodological approach more
flexible.
The phase of data source analysis and
reconciliation that feeds a data warehouse. This
phase is vital to making sure that the information
retrieved meets top quality standards
requirements.
The activities devoted to the
integration of multiple heterogeneous data source
are discussed in depth. The requirement analysis
phase that needs to be carefully carried out to
ensure that the system under construction never
falls short of end users needs and expectations.
Two different approaches have been introduced by
the authors; an informal approach based on simple
glossaries and a formal approach used for
requirement-driven design or mixed design. The
conceptual model or the Dimensional Fact Model
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(DFM) on which the methodological approach
hinges has been discussed. The structures have
been introduced to deepen the knowledge from
modeling basics to the subtlest shades of
representation required in real-life applications.

maintenance. The most important fact is the book
introduces business intelligence, a wider domain
that has its roots in data warehouse systems and
benefits from advanced solutions and architectures
used to meet the needs of business actors.

The attention on conceptual design shows how to
use the documentation on data sources and user
requirements to create conceptual schema for data
warehouse. We will find description the phase
leading to the expression of workloads in
conceptual schemata. This topic is vital for the
following logical and physical design phases, which
show designers how to optimize performance. The
most popular logical modeling approaches for
relational data warehouses have been discussed in
the following chapters. The attention has been
given to the description of the well-known star
schema and to redundant views to improve data
warehouse performance. The logical design is on
the basis of conceptual schemata and adequate
discussion on logical optimization strategies and
techniques for designers-the foremost techniques
are materialized views.
We also find the
implementation based on relational schemata for
each DFM construct.

There is lot of scope for improvement, which the
book lacks especially from the grounds of business
intelligence as its scope and applications are wider
than its current understanding. First, most of the
BI applications are customer-centric and there is
need to give focus on domains like Customer
Relationship Management (CRM), as CRM
activities are divided into two parts: operational
and analytical. Organizations are extensively using
the BI tools and techniques for analytical CRM to
understand and serve their customers well and the
use of these tools in other functional areas has also
seen a sharp increase. Analytics is considered to be
a decision making activity, it involves broad
problem categories such as classification,
clustering, forecasting, deviation detections,
prediction, finding, finding associations and
pattern recognition; which could have been
included.

The most interesting fact about this book is it shows
how to feed data warehouses i.e how data is
extracted from sources, transformed, cleansed and
then used to populate data warehouses. It also list
and analyzes the main index categories that can be
used in data warehouse systems and the main join
algorithms. It also describes the physical design. It
first tackles the selection of most the most suitable
indexes, but also deals with other topics related to
physical design, such as sizing up and allocation.
The book shows how to create useful and
comprehensive project documentation to be used
for reference and to help with future system
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Second, operational information systems
automate core transactional business processes,
interfaces and workflows. If intelligence is added
to interfaces and workflows, rather than just to
business processes to make them analytical.
Centrally-coordinated and controlled intelligencemaking operational activities are smarter and
generating value to the organization, which would
have given adequate importance. Third, there is
scope to improve upon BI frameworks and tools
and higher focus on incorporating the human
intelligence. Integration of human knowledge and
data driven intelligence is very effective; it is like a
combination of knowledge and experience.
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