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Abstract:
The mutual fund industry in India is experiencing rapid expansion and is considered to be one of the

most rapidly growing sectors within the nation's economy. Furthermore, it possesses significant
prospects for sustained and substantial development in the long run. Mutual funds, along with their
diverse range of instruments including systematic investment plans (SIPs), equity funds, debt funds, and
hybrid fund instruments, have made a substantial contribution to economic growth in both the corporate
sector and among individuals over the past decade. The current study focuses on thc Systematic
Investment Plan (SIP), which has emerged as a feasible alternative investment strategy for numerous
investors aiming to achieve substantial returns while mitigating risk through incremental investments.
The utilization of these funds facilitates the ease, availability, and affordability of saving and investing.
The systematic investment plan (SIP) offers several advantages, such as professional management,
diversification, diversity, liquidity, affordability, comfort, and ease of record keeping. Additionally, SIP
is subject to stringent government regulation and ensures complete transparency. The current study has
examined various variables related to investment and the factors that investors consider when selecting a
Systematic Investment Plan. The objective of this study is to examine the level of awareness of
systematic investment plans (SIP) among information technology (IT) employees and investigate the
influence of demographic variables on their engagement in such investment plans. The primary objective
of this study is to examine the influence of systematic investment plan (SIP) awareness on individuals'
investment choices. The primary objective of this study is to examine the viability of Systematic
Investment Plans (SIPs) in the Indian context, while considering the various issues, intricacies, and
factors involved. Additionally, the study aims to propose strategies and approaches to effectively address
the challenges associated with developing mutual funds in alignment with the economic growth potential
of the country. The present study utilizes primary data obtained from a sample of 112 information
technology employees located in Bangalore. The data was analyzed using SPSS version 25. The findings
of the study indicate that IT employees possess awareness regarding SIP funds, albeit witi a restricted
comprehension of the structural and operational aspects of SIP investments. The choice to allocate furds
towards Systematic Investment Plan (SIP) investments is notably impacted by variables such as age,
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income level, and educational attainment. The level of awareness regarding SIP (Systematic Investment
Plan) has a significant impact on investment decision-making, as evidenced by a substantially high
proportion. There exists a necessity to enhance awareness and facilitate the dissemination of information
regarding SIP (Systematic Investment Plan) and its potential advantages.

Keywords: Awareness, Systematic Investment Plans (SIP) ,Information Technology (IT) Employees,
Investment decision

INTRODUCTION
Individuals are consistently seeking methods to allocate funds for future financial security. Individuals

accomplish this by allocating their earned income towards diverse investment strategies. Occasionally,
individuals experience a satisfactory yield on their investment, whereas in other instances, they perceive
their investment as an unproductive allocation of time and financial resourcesSachan, A., &Chugan, P.
K. (2020). Nevertheless, the contemporary market offers a variety of both traditional and contemporary
investment programs that offer advantageous returns and secure long-term prospects. In contemporary
times, individuals have access to a diverse range of methods for saving and investing their funds. These
include options such as fixed deposits, gold investments, insurance schemes, real estate, Public
Provident Fund (PPF), recurring deposits, mutual funds, systematic investment plans, Reserve Bank of
India (RBI) bonds, and National Pension Schemes, among other possibilities. Mutual funds and
structured investment plans (SIPs) are considered to be highly sophisticated investment strategies with a
strong potential for generating favorable returns on investment. The current context is serving as a
demonstration of its utilitySendilvelu, K., & Shah, M. D. (2021).

In contemporary times, there is a growing discourse surrounding the utilization of mutual funds as a
viable investment strategy within the prevailing market landscape. Mutual funds are structured as trusts,
wherein various entities such as sponsors, trustees, asset management firms (AMCs), and custodians
collaborate to oversee the management of assets. All Mutual Funds are obligated to undergo registration
with the Securities and Exchange Board of India (SEBI), an entity that operates under the SEBI (MF)
Regulation, 1996, and exercises authority over the SEBI (MF) Regulation, 1996. Individuals have the
ability to easily allocate their funds by utilizing these financial instruments. A prevalent objective among
investors is to strategically allocate investments in order to maximize returns within a short timeframe,
while simultaneously mitigating the risk of capital lossBhatia, A., Chandani, A., &Chhateja, J. (2020).
Therefore, it is imperative for the investor to carefully assess their risk profile in relation to the inherent
risks associated with the investment vehicle prior to making an informed decision to allocate their funds.
Certain investment options exhibit a heightened degree of risk, yet possess the capacity to yield higher
returns adjusted for inflation compared to alternative asset classes over an extended time horizon.
Conversely, other investments entail a lower level of risk but generate comparatively lower returns over
the long term. Systematic Investment Plans (SIPs) through mutual funds are crucial for comparative
analysis with other forms of investment. Their ability to generate higher returns, coupled with effective
security measures and risk management strategies, represents a significant factor. Over thc past two
decades, there has been a widespread desire for a more promising future, and SIP has undeniably played
a significant role in advancing this objective through its noteworthy contributionsDumitriu, R.,
&Stefanescu, R. (2020). India is a nation wherein a significant proportion, approximately half, of its
populace falls within the middle- or upper-middle-income stratum. The traditional culture and prevailing
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attitudes in India foster a propensity for saving among individuals, enabling them to fulfill their various
life obligationsKartini, K., &Nahda, K. (2021). Systematic Investment Plans (SIPs) can prove
advantageous for individuals with modest to moderate incomes, as they serve as suitable investment
instruments for this demographic. Investing in Systematic Investment Plans (SIPs) offers the opportunity
to generate modest returns and accumulate wealth, alleviating concerns regarding the fulfillment of
additional financial responsibilities. However, these methods are not commonly employed or
implemented by the general populace. The present study focuses on individuals with the highest income
in Bengaluru City, specifically IT employees.

With this background ,The primary aim of this research is to assess the extent of knowledge regarding
systematic investment plans (SIP) among employees in the information technology (IT) sector.
Additionally, it seeks to explore the impact of demographic factors on their participation in these
investment plans. The main aim of this research is to investigate the impact of individuals’ awareness of
systematic investment plans (SIPs) on their investment decisions. The main aim of this study is to
assess the feasibility of Systematic Investment Plans (SIPs) within the Indian context, taking into
account the diverse range of issues, complexities, and factors associated with them. Furthermore, the
objective of this study is to present strategies and methodologies that can be utilized to effectively tackle
the obstacles related to the establishment of mutual funds in accordance with the economic growth
prospects of the nation.

The initial section of the study provides a comprehensive overview of the contextual background and the
imperative for conducting the study. The subsequent section of this study centers on the comprehensive
examination of existing scholarly works and publications. The third section of the paper outlines the
research methods employed, while the fourth section provides an exposition of the study's findings. The
final segment of this study culminates with a discussion on the limitations encountered during the
research process and outlines potential areas for future investigation.

REVIEW OF THE LITERATURE

Mutual funds' expansion and financial success have been the subject of a great deal of study in both
developed and developing countries in recent years. The following research papers have made
substantial contributions to the examination of mutual fund performance within the context of a
systematic investment strategy, as evidenced by brief abstracts of the full publications provided. Malkiel,
B.J. (1995) claims that his research employs a novel data set consisting of annual returns from all
equities mutual funds. We can now more accurately gauge performance and the extent of survivorship
bias thanks to these numbers. Overall, mutual funds have underperformed their benchmark portfolios,
and this is true before and after accounting for management fees and expenses. The effects of survivor
bias appear to be larger than those indicated by earlier research. There was also substantial performance
persistence in the 1970s, but the returns of mutual funds were more volatile in the 1980s. According to
what has been said, "they give an exploratory examination into the investing approaches of mutual
funds" (Louis, K.C., &Lakonishok, C.C., 1999). According to Morningstar, mutual fund styles tend to
cluster near a broad market benchmark. If the fund's performance deviates from the benchmark, it 1s
more likely to invest in profitable growth companies. There is, on average, some consistency in
approach, however underperforming funds are more likely to shift gears. Some research suggests that
growth funds perform better than value funds when comparing style adjusted performance. The results
of the style identification method remain unchanged, but a strategy based on the features of the funds'
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portfolios greatly outperforms it in predicting future returns. "the stock market generates larger returns
than any of the investment choices available in the financial market," K.P. Sindhu and S.R. Kumar
(2008) wrote. The stock market is a dynamic and potentially lucrative arena for the astute investor.
However, substantial risk and uncertainty may be present. The bigger the possible gain, the greater the
possible loss. Those who lack knowledge and expertise when it comes to investing in financial assets,
especially securities, run the risk of losing money. As will be discussed further below, this is where
mutual funds come in. Most people should put their money into mutual funds since they offer low
minimum investments and the chance to invest in a professionally managed, diversified portfolio of
assets. To achieve the goals of its investors, whether they be income, capital growth, or a combination of
the two, a mutual fund is a type of investment company or trust that pools the resources of many
shareholders and invests on their behalf in diversified portfolios. Therefore, mutual funds have become
an important investment vehicle for pooling money, especially from the small and household sectors,
with the aim of investing in the securities market. Mutual funds are becoming increasingly important in
India's capital market as the country's middle class expands its pool of disposable income. Investors in
mutual funds nowadays have a wide range of options available to them. However, putting money into
mutual funds is something you should plan on doing for the long haul. Therefore, knowing how long
they plan to invest for is essential. This article looks at the participants' investment horizon by analyzing
their quarterly investment targets and holding periods. Sharma,P.(2010): Thus, the authors of this piece
found that the mutual fund market is continually becoming more efficient as it offers investors more
desirable options. The mutual funds industry is quick to adapt and understands the perspective of
investors, but it is still in a constant "race to the bottom" to differentiate its products in reaction to the
economy's volatility. S. Singhal& M. Goel. (2011, July). The empirical results showed that SIP plans
generated higher returns than one-time investments. According to Shelly Singhal (2011), Systematic
Investment Plans (SIPs) are one of the most successful financial innovations that have emerged at a
reasonably fast rate in emerging economies, with India being no exception. According to Dr. Ravi Visa
(2012), investors were still primarily putting their money in banks and post offices because mutual funds
were not widely known. According to Dr. Ravi Visa (2012), the average investor only stayed in a mutual
fund for three years before pulling their money out because the fund wasn't performing well enough.
Most mvestors choose either a SIP or an equity option as their investment vehicle. It was also shown that
most investors put their trust on their broker or agent to evaluate the dangers of their investments rather
than doing it themselves. According to PAUL, T. (July 2012), the organizational frameworks of mutual
funds have evolved over time to reflect changes in the economic and financial systems and the
regulatory environment in which they operate. Consumer demands and changes in investor perspectives
and expectations have both had a role in the introduction of new products. Experts in marketing place a
premium on learning what their investors anticipate and then consistently outperforming those
projections. According to Amarnath, B., Dr.Reddy, R.S., and Krishna, K.T. (2012), these obstacles can
almost certainly be overcome through collaboration among the three stakeholders (investors, fund
managers, and regulators) if there is widespread agreement that appropriately regulated Mutual Fund
activity can play a significant role in financial development in all of its dimensions. Tahseen, A.A., and
Narayana, S. (2012) point out that consumers' limited risk appetite, which may be attributed to both
cognitive and emotional components of attitude, has long been a challenge for financial institutions.
Lack of awareness in rural and semi-urban areas is cited by several academics, including Kandpa and
Kavidayal (2013a), as the explanation for the concentration of mutual fund investing in large
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metropolitan areas. Lack of marketing operations for mutual funds has only made a bad situation worse,
adding to the market's lack of product variety and confusion. Mutual fund agents and distributors play a
crucial role in educating the investing public. This has resulted in a relatively contained mutual fund
market. According to Vyas, R. (2013), mutual fund firms should actively seek out investor input during
the portfolio creation process. Mutual fund firms should encourage investors to seek out proper advice in
order to better comprehend the terms and conditions of various mutual fund schemes. Mutual fund
companies should actively promote this type of fund design since it guarantees complete investor
support. Several academics, notably P.P. Juwairiya (2014), argue that a systematic investment plan is the
best option for low-net-worth individuals who wish to invest modest amounts on a regular basis in order
to amass wealth over time. Mutual funds are "a type of investment that pools money from a large
number of participants to invest in stocks, bonds, and other types of investments, with the fund
management deciding how the money is invested," as stated by Kumar, S., and Kumar, V. (2014) in
their research. According to Goswami, A.G. (2014), a mutual fund investment is a diversified portfolio
of securities that may include equity securities (such as common and preferred shares), debt securities
(such as bonds and debentures), and other financial instruments issued by corporations and governments.
Investors get the most out of their mutual fund investments because of the diversification, professional
management, and low transaction costs associated with reinvesting capital gains and dividends.
Management of regional investment projects consists of researching and evaluating their efficacy, as
stated by Azzheurova, K.E., and Bessonova, E.A. (2015). It affects factors like the rate of development
and the ability to solve regional socioeconomic issues. This research proves that functional units that
examine the projects' effects on society, innovation, and the environment need to be added to the
assessment algorithm of regional investment projects. (Feb 2015): A Systematic Investment Plan (SIP)
has been found to help mitigate risk during times of market volatility. A. Romeo, M. Telma, and G.
Joseph. As was previously indicated, SIPs are preferable only in bear markets, while lump sums produce
large returns only in bull markets. According to the results of this research, a minimum investment
horizon of five years is required to maximize returns from SIP. According to Prabhakaran, V. (Sep
2015), the stock market is a key economic indication of a country's overall economic health. A growing
number of people are buying stocks due to the market's recent upswing. Many investors do their own
trading, but they still rely on experts for advice on where to put their money. Fund managers need to
know a lot of things about their investors, but one of the most important is their tolerance for risk.
Sharma,R.(2015) His study's overarching goal is to learn what kinds of mutual fund strategies certain
groups of investors favor and why they use such strategies. Findings suggest that high returns, security,
and tax advantages are the key draws to mutual fund investments. The study also found that expansion
plans and balanced schemes are the most preferred types of schemes. There is little variation in the
percentage of male and female responders with different levels of investment experience. Respondents
with a college or university degree are less experienced than those with other academic credentials.
When looking at people's knowledge of investing based on their career, it turns out that military and
professionals are among the least knowledgeable groups. In his 2015 article, Sharma, S. discussed
exchange-traded mutual funds (ELSS). A type of mutual fund, the Equities Linked Savings Scheme
(ELSS) invests its capital in stocks and other equity-related financial instruments. According to specific
sections of the Indian Income Tax Code, these schemes offer investors tax rebates. Since ELSS is a
continuous service, users can join or leave at any time.
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RESEARCH METHODS

The study relies on primary data. A range of secondary sources, including books, journals, magazines,
and websites, were consulted to acquire information pertaining to the operation and functionality of
SIPs. The primary dataset was obtained through an online survey administered to participants. The
survey utilized a structured questionnaire created with Google Forms and subsequently uploaded to the
database. The collection of primary data involved the utilization of a convenience sampling method. A
sample size of 110 respondents was sclected from the Bengaluru IT sector based on their voluntary
willingness to participate in the study.

The study encompasses both exploratory and descriptive methodologies. The utilization ol tables and
diagrams is prevalent in this context. The examination and interpretation of the obtained data are
facilitated by the utilization of visual aids such as bar graphs and pie charts, which enable a
comprehensive understanding of the data through descriptive analysis. The analysis was conducted using
the Statistical Programme for Social Science (SPSS), which involved employing ANOVA tests to
ascertain the significance of the relationship between multiple independent factors and the dependent
variables, among other analytical procedures. The present study employs the AMOS Software to
perform a structural equation model in order to examine the influence of SIP awareness on investment

decision-making.

RESULTS AND DISCUSSION
Chart 1- Demographic variables of the respondents
. ,

Demographic Profile of the respondents

920.0 78.3
80.0

700 58.7
60.0
500 424 413 41.3
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300
200
10.0 |
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64.1

The demographic profile of the respondents is clearly depicted in Chart 1 of this report. The majority of
research participants are male, and the majority of IT employees are under the age of 35. In addition,
58.7 percent of respondents are married. A look at the level of experience found that more than 70% of
workers had less than 9 years of experience and that the remaining 30% had just completed their
undergraduate degree. Approximately 52 percent of employees make between Rs. 15,000 and Rs. 30,000
per month, with 48 percent earning between Rs.30,000 and Rs.45,000 per month. In view of the
demographic profile, it is clear that the respondents are young and varied, with a wide range of
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experience and educational degrees. The earnings of IT employees fall into the Middle-income group,
which is consistent with the study's requirements.
Chart 2 - Awareness of IT Employees on SIP

Awareness of SIP among 1T Employees

5.00

s Mean e Stapdard deviation g Skewness e [ uriosis

The descriptive statistics show that the IT Employees are aware of the idea of a mutual fund, several
mutual fund programmes offer tax advantages and mutual funds may help with both capital growth and
monthly income with a Mean of above 4.000 and standard deviation below 1.000. The skewness and
Kurosis are within the acceptable range and indicate that the responses are skewed towards the left of
disagreement side. Hence, on an overall basis the IT Employees are aware of the SIP funds, but they
have a limited understanding of how the SIP investments are structured and operate.

Hypothesis — There is a significant impact of demographic variables on the investment decision

related Systematic Investment Plans
Table: 1 ANOVA and Independent T test —Awareness of SIP

Dependent Influence of demographic variables on Awareness of SIP (I statistics and
variables Significance Values )
Independent T test - Independent variables | ANOVA — Independent Variables
Gender Job level Income Age Experience Qﬁ‘aliﬁcation
level
F Statistic 0.991 0.983 18.334 21.941 1.409 13.287
Significance 0.739 0.106 0.006 0.000 0.710 0.001
Value
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The test results show that there is a significant impact of demographic variables on the Awareness of SIP

Funds.

e In case of Age, there is a statistically significant difference in awareness based on age at F=
21.941,p=0.000 and those who are in age group of 25-30 years have greater awareness compared to
other groups

e In case of Income levels, there is a statistically significant difference in awareness based on income
levels at F= 18.334,p= 0.006 and those who earned above 30,000 have greater awareness compared
to other groups

e In case of Qualification, there is a statistically significant difference in awareness based on
qualification at F= 13.287,p= 0.001 and those who have completed their Post-Graduation have
greater awareness compared to other groups

e Gender, Job Level and Experience are insignificant

Hypothesis 2 — There is a significant impact of Awareness on the investment decision related
Systematic Investment Plans

Step -1 Exploratory Factor analysis

There is statistical significance according to the KMO measure of sample adequacy (0.911) and Barlett's
Test of Sphericity (5% significance threshold). According to chi-square analysis, the correlation matrix
does not appear to be an identity matrix and appears to be factorable; the Bartlett test's Chi-square value
is 29871.99, with a significant value less than 0.05 and 190 degrees of freedom.

Communalities, which are the extraction values for each item, should be greater than 0.300. The stress
items had communalities ranging from 0.562 to 0.385.

The sum of all the squared loadings that were removed amounts to approximately 67.33% of the initial
loadings. An acceptable cumulative Rotation Sum of Squared Loadings in the social sciences is greater
than 50%. The study found that when using the Factor Analysis technique, two components were found.
Thanks to the correct factor loadings, no items were removed from the investigation, as shown by the
rotated component matrix. There were five items on the functional awareness construct and five on the

instrument awareness construct.

Step -2 Run the model
Table 1 - Measurement Model — impact of Awareness on the investment decision related
Systematic Investment Plans

Model Fit Summary

CMIN

Model NPAR CMIN Degrees of Freedom CMIN/DF
(2/df)

Default model 126 412.997 163 2.523

Criteria <3.000

RMR, GFI '

Model RMR GFI AGFI PGFl1

Default model 0.039 0.916

Criteria <0.100 >(.80
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Key metrics for evaluating model fit are shown in the table above. The acceptable range of 3 is 2.523,
which is the result of dividing the chi-square by the degrees of freedom (x2 / df). Compared to the
suggested characteristics, the actual Goodness of Fit rating is higher at 0.916. A result of 0.039 for the
RMR is produced by the boundary estimate. Not only does this model have good fit metrics, but it has

also received a lot of praise from academics.

Table 2- Structural relationship model - Impact of Awareness on the investment decision related
Systematic Investment Plans

Unstd Estimate Std Estimate 1 P values
Investment_decision Instrument_ Awr 0.534 0.231 l b

LS

Investment_decision Functional Awr 0.655 0.289 ‘H

The results of SEM Analysis illustrate (Relationship between variables of unstandardized estimates)

e  When Instrument awareness goes up by 1, the Investment decision goes up by 53 times (B=0.534 ,b
=0.231) and this relationship is statistically significant at p<0.05

e When functional awareness goes up by 1, the Investment decision goes up by 65 times (13= 0.655, b
=0.289) and this relationship 1s statistically significant at p<0.05

The results of the SEM analysis show that there is a significant impact of SIP awareness on the

investment decision of the IT employees.

SIP should be promoted to the public through commercials and other promotional efforts in order to
raise awareness. Seminars, conferences, and training programmes should all be organised to achieve this
goal, among others. In order to increase the knowledge of STP investments among company OWNCTS,
self-employed individuals, farmers, and other members of the middle-income group, appropriate
guidelines must be made available. As women's educational attainment continues to rise. companies
should tailor their investment plans specifically for them. Women's participation in the planning and
decision-making processes for selecting investment alternatives should be promoted as well. Companies
should promote Systematic Investment Plans, particularly among persons living in rural regions and
those who do not have a lot of money, in order to help them build wealth. The businesses should target
an increasing number of young investors as well as individuals who are nearing the end of their careers.
Institutional agencies should develop new promotional and marketing methods that are both unique and

appealing to their target audiences.

CONCLUSION

Systematic Investment Plans (SIPs) play a crucial role in mitigating risk factors associated with
conventional financial instruments. By shielding investors from market volatility, SIPs enable them to
maximize the advantages derived from their investments. This is achieved through the regular and
consistent nature of SIPs, which remain unaffected by prevailing market conditions. Systematic
Investment Plan (SIP) presents an optimal choice for small-scale investors seeking to allocate modest
amounts of funds at regular intervals, with the objective of amassing wealth over an extended duration.
The practice of regular saving is promoted while discouraging activities such as market timing and
speculation, among other factors. India, being a nation characterized by a substantial proportion of
individuals falling within the medium income category, ought to actively endorse and facilitate the
adoption of Systematic Investment Plans (SIPs) as a means to engage in long-term investment
endeavors. A considerable number of individuals may have refrained from investing in Systematic
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Investment Plans (SIPs) due to a dearth of information, notwithstanding their financial capacity to
allocate funds towards such investments. Certain investors hold the belief that mutual fund investments
carry inherent risks, notwithstanding the fact that these investments consistently yield substantial returns
when held for an extended duration. Investors exhibit a preference for fixed deposits in banks due to
their comparatively lower level of risk. The information technology employees possess awareness
regarding the existence of SIP funds, yet they possess limited understanding regarding the operational
mechanics of SIP investments. The decision to choose SIP Funds is influenced by Age, Income, and
Qualification, with these factors having a notable impact.

In conclusion, drawing from the findings of the conducted research, it can be inferred that mutual funds
Systematic Investment Plan (SIP) is an investment strategy that allows investors to allocate a fixed
amount of money into mutual funds on a monthly basis, following a predetermined schedule. This
investment strategy serves to safeguard the investor against market volatility and guarantees the
attainment of the highest possible profit by consistently making investments, irrespective of prevailing
market conditions. Systematic Investment Plan (SIP) is a specialized feature designed to cater to
investors who exhibit a preference for making modest monthly investments with the objective of
accumulating wealth over an extended duration, typically for purposes such as retirement funds. The
practice of regular savings is promoted while discouraging activities such as market timing and
speculation, among other factors. According to the findings, the study would provide advantages for
individuals with limited investment resources who aim to participate in the capital market by utilizing a
Systematic Investment Plan. Systematic Investment Plan (SIP), similar to other investment avenues,
possesses certain limitations; however, it remains a highly favorable choice for long-term investment,
especially for novice investors and individuals with fixed incomes.

Limitations of the study

Any investigation is constrained by inevitable restrictions such as time, money, and resource availability,
which limit the scope of the investigation. Obtaining initial investor information presents several
challenges, particularly owing to a lack of technical efficiency and poor questionnaire literacy among the
participants. Because of a lack of expertise of econometric methods, it is extremely difficult to draw
useful inferences from the data that has been collected. Typically, conclusions from tiny studies are not
applicable to the wider population, as a result of the limited sample size of the study.
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1. Introduction

The consensus around the origin and the forms of ancient money has kept changing over
the course of recorded history. But, what has not changed over the years is what
money does; broadly, it facilitates trade in goods and services as medium of
exchange and acts as a credible store of value. Modern day trade demands massive
payments to be settled fast over long distances with minimum transaction cost. Evidently,
to suit these needs the payment systems are being digitized globally. Cash, however,
remains a crucial part of the trade. Therefore, the discourse on the current age
payment system revolves around cash vs digital transactions. A digital payment, often
known as an e-payment, is a method of making electronic payments between a
payer and a payee. Both the payer and the payee use digital modes to complete the
transaction. Right from barter system to paper money, there has been a huge evolution
in the modes of payment in India. And now in the second decade of the millennium
with the youth and coming generation, cashless i.e., digital payment mode is the new
phase of payments. Before the evolution. The basic concept of traditional banking was
that the users have to go the bank for the primary banking requirement such as
withdrawal or deposit of cash, funds transfer, verifying statement of accounts etc. It has
been called as the original banks which was the method of past in the economy. They
were the original commercial mediators to provide bank accounts. From the exterior they
had the big buildings with pillars made by marbles but in the interior, it had an
abundance of money in the box. This has been called “Bank™. They were big athletes in the
commercial markets. They converted the savings of the house into loans for business as
an investment. Traditional Banking designed on IT acceptance. The Indian Banking Sector
arose in the world of technology in the beginning of 1990s.Inlndia public sector
banks have been influenced by the banking sector, which occupied above 80% base of
total asset.(Gupta & Gupta, 2020).

Overall, the Indian economy has witnessed a remarkable transformation towards a digital and
cashless payment ecosystem, driven by the government's initiatives, the efforts of various
stakeholders, and the increasing popularity of mobile wallets and payment apps. As the
digital payment landscape continues to evolve, it is expected to further boost financial
inclusion and pave the way for a more efficient and convenient mode of conducting
transactions.

2. Literature Review

Venkatesh and Morris (2000) where they found that men placed a greater emphasis on
“usefulness” while women placed a greater emphasis on “ease of use” in determining
Intention to Adopt. In the case of mPayment, while the usefulness of mPayment can be
established by its increased transaction speed and convenience, the process of using
mPayment has not been proved to be straightforward or trouble-free. Therefore, the lower
female intention to adopt may be partially attributed to providers’ inability to demonstrate the
ease of use of mPayment systems. This finding is also consistent with prior studies that have
found gender to be an important moderating variable in the context of e-commerce.

Bellman, et al., (1999) found in their study that consumers’ digital lifestyle traits were better
predictors of online buying behaviours than demographics; therefore, four technology related
traits, length of cell phone use, frequency of shopping online, technical ability, and self-
reported new technology adopter category, were also included in the study.

M. C. Joshi,( 2017) With the commencement of the Digital India initiative in 2015, the
Indian government pushed hard for the adoption of cashless transactions. It was a
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campaign to urge Indian businesspeople and citizens to embrace digital technology in
their daily lives in order to boost the country's economy by facilitating paperless, anonymous,
and cashless transactions. Various means of digital payment have been made
available under the national payment corporation of India (NPCI) in order to
encourage cashless transactions and convert the entire country into a cashless India.
Shamsher, Rana, (2017) The demonetization resulted in unprecedented growth in digital
payments. By February of this year, digital wallet companies had grown by 271 percent.
government and private sector companies such as Paytm, Freecharge, and Mobikwik
have been aggressively pushing several digital payment applications, including the
Aadhaar Payment app, the UPI app, and the National Payments Corporation of India
(NPCI) developed the Bharat Interface for Money (BHIM) app. Digital transfers
using apps have brought behavioural change and helped in the adoption of digital
payment. This has resulted in the ease of money transfer in rural areas which was not
touched earlier by the digital payment method. Many foreign investors now want to
invest in the digital payment industry, which isa new attractive destination  because
of the scope oftremendous expansion in India.

Soat, (2018) customers in the Asia- Pacific region had the highest degree of trust and
enthusiasm for utilizing mobile devices for e-transactions. Businesses have signilicantly
benefited from digital payment methods, while consumers have increased their use of mobile
devices for daily activities in recent years.

Madan (2021) High internet connectivity, mobile data accessibility, a robust wireless
network, an inclination toward new and innovative technology, the digital India policy, and
different financial inclusion initiatives are just a few of the significant factors driving the
increased use of mobile payments in India.

Ramachandran et al. (2018) explores the factors influencing consumer trust and adoption of
digital payment systems in India. The research highlights the importance of security features,
such as two-factor authentication and encryption, in building customer trust and encouraging
participation in digital transactions.

Bhattacharya (2020) investigates the relationship between financial literacy and the
adoption of digital payment methods among Indian consumers. The research underscores the
need for educational campaigns and awareness programs to enhance financial literacy and
enable customers to make informed decisions regarding digital payment adoption.

Rana, (2017)analysed customer perception and the impact of demographic factors
on the adoption of adigital mode of payment. For the study, they collected primary
data from 150 respondents from different parts of Delhi. They found that demographic
factors, except education, do not have much impact on the adoption of digital
payments. ANOVA computation supported this finding as there was no significant
difference perceived by the respondents on the basis of gender, age, profession, and
annual income. It indicates that adoption of digital payment is influenced by the
education level of the customer. If a person has studied beyond matriculation, he
or she will be inclined to use the digital payment mode. It was also found that in
areas where the education level is high, such as Delhi NCR and other metropolitan areas,
the possibility of acceptance of digital payment is much higher. The increased use of
smartphones and internet penetration in such areas aided in the adoption of digital payment.
Adharsh et al., (2018)found in the study of "Transformation towards E-wallet
payments Systems pertaining to Indian Youth "that there are approximately 80.5 million
users of digital wallets in India and the major group who uses the digital wallet services is
the youth. The objective of the researcher is to analyze the impact of digital payments
after demonetization on the daily expenses of students, for which they have
conducted a survey by asking various questions to a sample size of 160 respondents.
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They found that approximately two-thirds of youth use mobile recharges and ticket
bookings from online modes as it’s less time-consuming and more convenient to make
transactions. They also noted that various cash backs, freebies, loyalty points, or
redemptions attract them to make digital payments and avail the best offers out of

them

Research Gap
The research gap identified in the context of mobile banking growth during COVID-21 in

India is the lack of financial inclusion and technological barriers faced by certain households.
The findings suggest that many households were unable to use digital payments duc to the
absence of financial accounts for making or receiving payments. Additionally, a lack of home
internet connectivity was a significant hindrance for these families, despite having bank
accounts or prepaid cards.This gap indicates that while there has been considerable growth in
mobile banking and digital payments during the COVID-21 pandemic, a segment of the
population is still excluded from participating in these digital financial services. The inability
to access the internet from home becomes a limiting factor for using mobile banking services,
which often rely on online platforms for transactions. According to this report, UPI
acceptance is expanding faster than other ways of payment among consumers in Bangalore
city.

Objective of the Study

e To study the impact of Digital payments

e To analyses the mode of payment and problems faced by them while during online
payment at the time of Covid 21 in Bangalore city.

e To suggest the challenges faced while Covid 21 on Digital payments in Bangalore city.

3. Research Methodology

The study on mobile banking growth during COVID-21 in India is descriptive and analytical,
as it seeks to explore and understand the impact of the pandemic on mobile banking scrvices
and the shift from traditional banking to mobile banking.

The descriptive aspect of the study involves providing a detailed account of the changes and
trends observed in mobile banking usage during the COVID-21 period. It examines the
growth rates, adoption patterns, and usage behavior of customers regarding mobile banking
services. This descriptive analysis helps in presenting a comprehensive picture of the
transformation in the banking sector due to the pandemic.

The analytical aspect of the study involves deeper investigation and interpretation of the data
collected. It aims to identify the factors that contributed to the surge in mobile banking usage
during the pandemic. This analysis may include identifying the specific demographics or
regions that experienced the highest growth in mobile banking, understanding the motivations
behind customers' shift towards digital banking, and exploring the challenges and
opportunities faced by banks and customers during this transition.

The study uses a mixed-method approach, which involves collecting and analyzing both
primary and secondary data. Primary data is gathered through surveys, interviews, or
observations directly from customers, banks, or other relevant stakeholders. This may include
data on customer preferences, usage patterns, satisfaction levels, and challenges faced during
mobile banking adoption. Secondary data is sourced from existing literature, reports, and
publicly available data related to mobile banking, the banking sector, and the impact of
COVID-21 on the economy. This data can provide context and additional insights to
complement the primary data collected in the study.
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By using both primary and secondary data and employing a mixed-method approach, the
study can provide a more comprehensive and nuanced understanding of the impact of
COVID-21 on mobile banking growth in India. The descriptive and analytical components
help researchers and policymakers gain valuable insights into the transformation of the
banking sector and the implications of increased mobile banking adoption for the future of
banking services in the country.

Sample Size and Sampling Method: The study collected data from 138 respondents out of a
total sample size of 170. The sample selection was conducted using a simple random
sampling approach, ensuring that each member of the population had an equal chance of
being selected for the study.

Data Collection: The study gathered primary data through a questionnaire administered to
the selected respondents. The questionnaire likely covered aspects related to mobile banking
usage, preferences, challenges faced, and overall experiences during the COVID-21
pandemic. Additionally, secondary data was gathered from various sources, such as
newspapers, periodicals, and websites, to provide context and support the findings.

Data Analysis: To analyze the data collected from November 2022 to April 2024, the study
employed relevant statistical methods such as the t-test, Chi-square test, and ANOVA test.
These statistical tests helped in drawing conclusions and identifying significant relationships
or differences in the data. By combining both descriptive and analytical approaches and
utilizing primary and secondary data, this study aims to provide comprehensive insights into
the growth and impact of mobile banking during the COVID-21 pandemic. The statistical
analysis of the data enables researchers to draw meaningful conclusions, make comparisons,
and identify trends, contributing to a more robust understanding of the subject matter.
However, it is essential to acknowledge the limitations of the study, such as potential biases
in the sample and the scope of the research

Different Variables With Reference To Demographic Factor of the respondents

Age No of Respondents Percentage Dr Significance Number
Below 30 64 46
31 —40 years 37 27
41 — 50 years 12 9 0.2 0.536
51 and Above 5 o
Total 118 100
Gender No of Respondents Percentage Dt Significance Nu n_ll)er
Male 87 63
Female 48 35
0.2 0.007
Transgender 3 2
Total 138 100
E-wallet usage No of Respondents Percentage Df | Significance Number
Male 91 66
= 29
Female 44 32 0.2 0.006
Transgender 3 2
Total 138 100
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Bromating oashloss No-gf Percentage | Df | Significance Number
payments Respondents
Male 105 76
Female 33 24 0.2 0.004
Transgender 0 0
Total 138 100
Paired T-test for mode of payment at time of Covid - 21

Factor for Paired Samples Correlations N Correlation Sig.

Pair | Medicines & Medicines 138 0.610 0.00

Pair 2 Vegetables/Fruits & Vegetables/fruits 138 0.513 0.02

Pair 3 Groceries & Groceries 138 0.732 0.01

Pair 4 Bill payments & Bill payments 138 0.432 0.01

Pair 5 Others/Others 138 0.522 0.02

Std 95% Confidence ”
Factor Mean | SD | Error level t df leifge.l

mean Lower Upper

Medicines -.161 501 031 -.179 -.043 -3.228 | 119 | 0.00
Vegetables/Fruits | -.134 | .424 .044 -.176 -.055 -3.076 | 119 | 0.01
Groceries -117 | 519 032 -.155 -.071 -3.151 | 119 | 0.02
Bill payments -.132 | 431 .037 - 175 -.032 -2.703 | 119 | 0.05
Others - 177 | 522 039 -.116 -.037 -2.703 | 119 | 0.02

The above table reveals the relationship between mode of payment at time of Covid 2021 for
Medicines ,vegetables/fruit, groceries, bill payments, others category of payments are less
than the table value. It concludes that there is a significant difference of mode of payment at
time of Covid 2021

Chi square test for factor online payment site preferred by the respondents

Pearson Chi-Square Value df Significance
Age 54.274a 20 0.00
Gender 22.699a 5 0.02
E-wallet usage 19.797a 15 0.04 7:
Promoting cashless payments 26.652a 25 0.02

Based on the information provided in the table, it appears that the study conducted statistical
tests to analyse the association between respondents' preferred factors for online payment
apps and various demographic variables. The significance level (often denoted as a) in this
context 1s set at 0.05, which is a common threshold used to determine statistical significance.
Age: The computed p-value for age is 0.000, which is less than the significance level of 0.05.
This indicates that there is a significant association between respondents' age and their
preferred factors for online payment apps.

Occupation: The computed p-value for occupation is 0.000, which is less than the
significance level of 0.05. Hence, there is a significant association between respondents'
occupation and their preferred factors for online payment apps.
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Gender: The computed p-value for gender is 0.02, which is more than the significance level
of 0.05. As a result, there 1s no significant association between respondents' gender and their
preferred factors for online payment apps.

E-wallet Usage: The computed p-value for e-wallet usage is 0.04, which is less than the
significance level of 0.05. Thus, there is a significant association between respondents' e-
wallet usage and their preferred factors for online payment apps.

Promoting Cashless Payments: The computed p-value for promoting cashless payments is
0.02, which is less than the significance level of 0.05. Consequently, there is a significant
association between respondents' opinions on promoting cashless payments and their
preferred factors for online payment apps.

In summary, the study has found statistically significant associations between age,
occupation, e-wallet usage, and opinions on promoting cashless payments concerning
respondents' preferred factors for online payment apps. However, no significant association
was observed between gender and preferred factors for online payment apps in this analysis.

ANOVA for E-wallet usage, promoting cashless payments of respondents

Factor Variable Sum of df Mean F | Sig.
Squares Square ©
Between Groups 2.102 5 410
Medicines Within Groups 101.15 114 453 790 | .389
Total 103.25 119
Between Groups 1.765 12 138
Vegetables/Fruits |  Within Groups 94.831 107 479 230 | .853
Total 96.596 119
Between Groups 1.102 3 323
Groceries Within Groups 121.15 116 343 696 | 453
Total 122.25 119
Between Groups 1.102 S5 207
Bill payments Within Groups 95.148 114 267 715 | .440
Total 96.25 119
Between Groups 2.102 2 172
Others Within Groups 99.148 117 431 340 | .829
Total 101.25 119

The table shows the significant difference between for E-wallet usage, Promoting cashless
payments of respondents as per acceptance of significant value ie (p> 0.05), purchasing and
payment mode for Medicines Vegetables/Fruits, Groceries, Bill payments, others are not
significant associate between for E-wallet usage, Promoting cashless payments of
respondents.

Suggestion

Based on the findings from the study on the growth of mobile banking in India during
COVID-21, several suggestions can be made to address the identified challenges and
capitalize on the opportunities presented by digital payments:

Improve Server and Connectivity: Banks and digital payment apps should invest in robust
server infrastructure and ensure seamless connectivity to minimize disruptions in digital
payment services. This will help enhance the overall user experience and instill confidence in

customers.
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Enhance Customer Awareness: Regularly educate customers about new features, updates,
and security measures through various communication channels. Providing up-to-date
information will empower users to make informed decisions and use digital payments more

confidently.

Organize Customer Workshops: Conduct workshops or webinars to engage with customers
directly and address their concerns. These sessions can be used to clarify doubts, demonstrate
new features, and provide solutions to common issues faced during digital transactions.
Promote Security Awareness: Educate customers about common fraud and scam tactics,
advising them not to share sensitive information like OTP, PIN numbers, or banking details
with anyone. Encourage the use of Al tools to detect and prevent fraudulent activities.

Invest in Al-Driven Security: Banks and digital payment apps should continuously improve
security measures by leveraging Al tools and technologies. These tools can help detect
suspicious activities and provide real-time fraud prevention, enhancing the overall safety of
digital transactions.

Focus on Age-Specific Targeting: As the study highlights the high usage of digital
payments among respondents aged 20-45, banks and payment apps can tailor their marketing
and user interface to cater to this age group's preferences and needs.

Popularize Preferred Payment Methods: Given that respondents prefer Paytm and Google
Pay, banks and payment apps can collaborate with these platforms and offer incentives to
encourage more users to adopt digital payments.

Address Financial Inclusion and Internet Access: Collaborate with government agencies
and telecommunication providers to expand financial inclusion and improve internet access
in underserved areas. This will help bring more people into the digital payments ecosystem.
Regular Security Updates: Continuously update and improve security features to stay ahead
of evolving cyber threats. Regular security updates can reinforce user confidence in the safety
of digital payment platforms.

Emphasize Time-Saving and Security Benefits: Emphasize the time-saving and security
benefits of digital payments in marketing campaigns and educational initiatives to attract
more users and boost overall adoption.

By implementing these suggestions, banks and digital payment apps can further strengthen
the growth of mobile banking and digital payments in India, ensuring a smoother and more
secure financial experience for customers across all demographics.

4. Conclusion

The study on the growth of mobile banking in India during COVID-21 reveals several
important trends and insights regarding digital payments. The impact of the pandemic has
significantly increased the utilization rate of digital payments as contactless transactions
became a key preference for safety and convenience.

One of the main challenges hindering the adoption of digital payments is the lack of internet
connectivity and financial bank accounts among certain segments of the population. The
study also found that a significant shift from cash to digital payments is taking place, with the
majority of respondents embracing digital payment methods. The preferred digital payment
options are PTM, Google Pay, and E-wallets, primarily used by individuals aged between 20
and 45 years for various financial activities.
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However, there is a need for more awareness campaigns to familiarize consumers with
different digital payment platforms. Many respondents are limited to using only a few options
due to a lack of awareness about other available services. Educating customers about the
latest features and benefits of various digital payment methods can encourage wider adoption
and improve the overall digital payment ecosystem.

In conclusion, the study highlights the growing importance of digital payments in India and
the need for continuous efforts to address connectivity issues, enhance financial inclusion,
and promote awareness among consumers. By addressing these challenges, the country can
further accelerate its transition towards a more inclusive and digital-centric financial
landscape.

Limitations of the Study:

e Some respondents may not be interested in providing accurate information, the
information provided by them may be biased.

e Respondent attempted to avoid making a statement. This was one of the most significant
restrictions encountered, as it was difficult to analyses and get a correct conclusion.

e The duration of the study for 6 month ie Nov 2022 to April 2024.

e Time was one the constrain to collect the data, when we approach for data collection
respondent were not ready to fill the questionnaire for the study.
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1. Introduction

The recent shift towards customer-driven, highly customized manufacturing as part of the
interconnected environment of the Industry 4.0 strategy is making it more and more important
for manufacturers to strive for higher agility, productivity and sustainability. According to
Tesler's theorem, artificial intelligence is anything that has not yet been finished. For instance,
optical character recognition technology has becoming standard technology and arc not
included in items that are typically thought of as AI. Machines Modern capabilities are currently
regarded as artificial intelligence (AI). They are capable of driving cars. autonomously, speech
recognition, interactive game systems and simulation of military services sophisticated network
routing, etc.

Al was regarded as a legitimate academic field in 1955. It gradually acquired support for upbeat
Loss of financing, new methods for increasing success rates, then renewed In the year since, a
finance plan was also adopted. The study on Al is classified into two categories in the historical
domain. They frequently fail to build theoretical communication between them after
subdividing them into subcategories. The subcategories emphasize the technological
consideration, which includes deployment tools, objectives, and deep socially based
philosophical main ideas.

Expert system research helped to resurrect Al-related research in the early 1980s [18-24]. It is
a Using human knowledge and analytical abilities, an Al-based programme. Over time, by
1985, the Al The market had passed the $1 billion threshold. The fifth generation of computer
systems was introduced at that time. The resumption of funds was motivated by a project under
Japan. Consequently, the value of investing in AI The American and British governments
eventually funded research. However, the decline of the Lisp Machine business in 1987 had an
impact on Al research [1]. Consequently, the significance of Al was not well regarded by
financing organizations.

Artificial neural network (ANN) development was impacted by the creation of Very large scale
integration (VLSI) and metal oxide semiconductor (CMOS) technology are complementary.
Late 1990s to early 2000s saw the start of Al research in the field of medical diagnosis. Data
mining, logistics, and other pertinent fields [26-30]. The importance of the Al field has been
contribution from researchers through the use of more powerful computing, cooperation
statistics and mathematical models, problem-solving techniques for a particular issue, and
Standards of science [2]. World champion chess player Garry Kasparov was defeated by a Deep
Blue, a computer software, in 1997. Typically, Al examines the context and takes appropriate
action to increase success. Problem solving task frequency. Al's utility and goal functions can
be simple for a particular objective or complex within the execution. Industry 4.0 represents
the fourth industrial revolution, a new era in manufacturing production. It is based on the use
of digital technologies that make it possible to connect people, processes, and objects together,
creating an integrated and intelligent system This new revolution, as it spreads and expands
thanks to the use of new tools, will not only concern companies but will also involve end
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consumers, as they will have the opportunity to become an integral part of the production chain,
influencing with their actions and feedback certain production lines. '

Figure 1: The Four Industrial Revelutions {source: elsist.biz}

Goals for the Al may be stated directly or impliedly. If reinforcement is intended, If a person is
learning, they can set it implicitly by giving out points for good behavior or punishing other
characteristics. Similarly, It is possible to create an evolutionary system with objectives and
mechanisms that will duplicate AL system for a model based on an animal's task of looking for
food. On the other hand, AT systems lack objectives or follow logic and training sets, such as
nearest neighbor [3]. During the study community, the creation of standards for such nongoal
systems where the purpose is to achieve the categorization of issues, is becoming more popular

[3].

Algorithms are used to implement AL An Al system's algorithm is a collection of instructions
that a machine follows. follows. The development of simple algorithms for issue solving is
done first, then complicated algorithms. An Tic-tac-toe player example of a straightforward
method is covered elsewhere in [7]. The The algorithm's many steps are as follows:

1) Capture the last square if an agent has a "treat," or two squares in a row. As opposed to that,

(2) Play the move if an action has "forks" that can simultaneously create two treats. As opposed
to that,

(3) Head to the main square if it's free. As opposed to that,

(4) If the adversary is in a corner, take the opposing corner. As opposed to that,

(5) Hold a vacant corner if one is available. In other situations, head to the empty square. The
algorithms built on artificial intelligence are able to process and absorb data. They are
capable of resolving issues. either by developing an algorithm on their own or by learning
new things. a few deployment techniques Bayesian networks and nearest neighbour can
theoretically learn to approximation through decision tree. the mathematical operations that
would best clarify the approach to issue solving. They can get the necessary knowledge
gained through data mapping and all conceivable hypotheses. Due to the combinatorial
explosion, practically Since there are so many different ways to solve an issue, it is
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impossible to evaluate them all. Time increases rapidly. The goal of the AI study is to
identify practical solutions from a wide variety of alternatives while avoiding those that
would not be useful in solving the challenge.

Find the shortest route from a location in Denver to a destination while looking at a map. A

good example is New York's location in the East. The traveller can skip seeking for any

subterfuge here. Route through San Francisco or significantly to the west. Therefore, the Al
may use the A* algorithm as a way search for the traveler's best and shortest route.

Need of artificial intelligence for industry 4.0

Industry 4.0 needs to prepare for networked factories that are highly embedded in the supply
chain, design team, production line and quality control into a smart engine that provides
practical insights with the help of AL To exploit Industry 4.0’s many opportunities,
manufacturers need to develop a system that considers the whole production process as it needs
cooperation across the whole supply chain cycle. Today, the main fields of A, ML and IoT
adoption are asset control, supply chain management and resource management. Combining
these new tools, asset tracking precision, the visibility of the supply chain and stock utilization
can be improved. Predictive maintenance can be improved using ML strategies like algorithms,
processes powered by machine intelligence and quality optimization (Shi et al., 1995; Kunst
et al., 2019; Javaid and Haleem, 2020). Effective time monitoring of operating loads at the
factory floor contributing to production planning efficiency can be quickly undertaken using
Al By combining ML with overall equipment effectiveness, producers can increase
production, preventive maintenance and asset workloads.

Industry 4.0 readiness

It is crucial for companies to have a deep insight in their degree of digitalization and Industry
4.0 readiness in order to take appropriate decisions for their development. For this task of
Industry 4.0 maturity assessment of production, several indices have been created. Increasing
levels of maturity may be computerization, connectivity, visibility, transparency, predictability,
and adaptability. A maturity index developed by the German FIR institute, together with DFKI
and other partners, follows an assess and assist approach that enables companies to set up
specific, benefit-oriented 14.0 roadmaps. This approach takes into account the four different
structuring forces of companies: information systems, resources, organizational structure, and
culture for an enterprise-wide assessment.

The assessment examines relevant core processes of a company and consists of three phases.
Evaluation and recommendation are based on the surveys conducted at the enterprise. The
results of the survey are transferred and combined to the maturity level radar for the four
structuring forces. The analysis of this combined radar identifies the functions and structuring
forces where capabilities have to be expanded. It allows for a clear vision of what has to be
targeted next by deriving action items for a transformation roadmap to Industry 4.0.
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Intelligent software systems

Given a sufficient degree of digitalization as described before, intelligent software systems
based on knowledge processing can be employed with Al entering the scene. Being a part of
Computer Science, with its aspects of Computational Science and Engineering, Al has also
strong links to Cognitive Sciences and, therefore, integrates insights from Linguistics,
Biosciences, Psychology, and Philosophy. Al is meant here as Avantgarde Informatics and, in
this sense, describes realizing intelligent behavior and the underlying cognitive abilities on
computer systems. Knowledge processing covers retrieval, extraction and inference of
knowledge as well as its presentation and distribution. Core aspects are the representation and
the management of knowledge, deployed by discovery, learning and teaching of (inferred)
knowledge. At present, in cognitive systems, we often use hybrid architectures: knowledge
bases combined with Machine Learning.

Oyasamic security zones with multi-modat Manyal selection of target posiions and
notification avtematic "Follow-Me” mode for mabile robats

“X-Ray vision” supporting HRC

Today’s rapidly developing IT environments like Web and Cloud technologies, in-memory
computing, and GPU parallel cluster as well as mobile internet, 5G, and Big Data boost Al
solutions. Combining Al with Smart Data creates (new) smart products and services. Being
collaborative, autonomous, proactive, interoperable, adaptive, selt-healing, self-explanatory,
self-learning, self-optimizing, and fault-tolerant are the key features of Al systems.

Industry 4.0 based on Al

The key aspects of Industry 4.0 based on Al for the Internet of Things (IoT) must cope with the
needs of the manufacturing industry to increase efficiency, handle batch size 1, and apply to
the multi-adaptivity required. According to and adapted from Siemens, these needs can be
clustered into four core aspects: Modularity, Connectivity, Autonomy, and Digital Twin. Smart
Factories are defined by several factors that refer to these core aspects: Dynamic networks of
local controllers and anytime planning in real-time are needed for a flexible production
configured in response to rapidly changing processes. Self-organization lead to an optimization
of production, e.g. through Cyber-Physical Production Systems. Digital Twins of the entire
process and its constituent elements are essential to monitor components and results, even
simulated in advance, to plan in detail the start-up of a new asset, product or line.
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Complex Al systems cope with these manifold requirements by the idea of ‘Al on Demand’:
Al components (‘building blocks’) for sensing, understanding, and acting work together in
complex systems. Here are some examples of Al technologies for Industry 4.0 characteristics:

* Machine Learning for Predictive Maintenance

* Ontology Merging for Plug & Produce

* GPU-based Anytime Al Planning Algorithms for Real-time Line Balancing

* Deep Learning, and Active Sensor Fusion for Online Quality Control

* Semantic Product Memories and further Semantic Al Technologies for the Digital Twin

* Plan Recognition, and User Modelling, AR/MR/DR for Worker Assistance

* Deep Learning for Process Anomaly Detection

* Multiagent Planning, BDI (belief—desire—intention) Architectures for Hybrid Teams [n this
context, the DFKI research department ‘Cognitive Assistants’ present a system for planning
and optimizing

QOperations ST
Technology

Al
- Technology =
ata 13 XTI(’"
Techntiony Enablers for Tohimlony

Industry 4.0

S

Platfonmn
Technolugy

Ba Sys 4.0

The joint German reference research project, BaSys 4.0 aims at building a software
infrastructure for Industry 4.0, which also supports production-relevant change processes. Main
building blocks are the so-called Asset administration shell (Digital Twin), Structured
(semantic) domain models, and a Service-oriented production concept. BaSys 4.0 provides an
open source reference implementation. Its service-oriented production approach covers three
layers: The orchestrated production process specifies the required resource capabilities, the
asset administration shell of device provides uniform service interface for access to capabilities,
while Powerline Communication (PLC) functions realize the pure skills (not the production
logic). All services participate in the same distributed service platform via communication APIs
and a uniform service structure.

Challenges
The foundation of artificial intelligence is an algorithm, a science, and technology that most
people are familiar with. not aware of it. There are very few people working on building
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Albased technologies. Both an algorithm and a use. This is because implementing Al calls for
new technological metrics. System based on. Researchers' ability to develop their data science
and analytics skills should be improved use of the Al domain.

The need for the implementation of Al-based systems in industries has led to the business units'
hiring of qualified analytics and data scientists for their various business needs and
advancement. Business units practice their expertise to make greater use of Al-based systems.
Given that an Al-based system needs pricey primarily for processing computing powers on
hardware, such as graphics processing units (GPU), General business divisions cannot use their
current funding to implement FPGS and the machine learning paradigm resources. Despite the
increasing adaptability of using AT in business units, it is not integrated as quickly as was
anticipated. websites that are planned to join a chain of businesses. Additionally, the companies
that already the Al-based system, although it is still not fully utilizing its functional properties
under models for machine learning. After decades of debate about the benefits and drawbacks
of implementing Al-based systems for Investors are very skeptical about investing in company
units because of the black box problem and humanity.

The use of Al-based technologies can be controlled by machines and algorithms, which
improves the decision-making and Handling Black Box tools requires a progressive
improvement in problem-solving skills. The automated system is to blame evaluation
challenges while identifying errors and malfunctions during functional operation. Moreover,
because because there aren't enough people to study and comprehend how these tools work,
the industry Units have little to no control over such deployment, which can lead to complex
market strategy.

The Al also has a set of limitations that prevent it from addressing all complex business logics.
However, the Al field might offer well-known employment descriptions for sectors across the
globe. That was done The AT community includes scientists and engineers with a variety of
specialties and objectives. goals and preferences. However, the study of human intelligence is
given the most attention in order to solve creating and implementing techniques for machines
that can replicate the meticulous human process. The practical Al's machine learning and
decision-making technique is built on analyzing categorized datasets that are private and
frequently delicate in character.

When this happens, it might be challenging for people to understand. people. As a result,
delicate problems like identity theft and data breach could occur. The majority of government
Organizations and businesses that are vying for control and financial gain take advantage of
Al-based systems that are globally interconnected. Algorithms are used to process data in
Albased systems. The precision Simply on the basis of how the system is trained, measures of
decision-making Al systems are evaluated. utilizing objective and reliable data Consequences
that are unfair and unethical might create problems for crucial making decisions. When solving
problems, Al-based systems that were biased during training can introduce bias. '

The effectiveness of employed Al systems and technologies directly affects their capabilities
and power.

2. Conclusion

Industry 4.0 is one of the many fields in which the influence of Artificial Intelligence
technology can be felt. In order to continue to improve and make industrial processes more
efficient, the advancement of technology in general and Al in particular can be a great ally. Al
technologies are a key success factor for Industry 4.0. Semantic technologies guarantee
interoperability in multi-vendor factories and are the basis for a distuptive SOA production
logic. GPU-based automated production planning in real-time is a breakthrough for tiexible
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automation. User Modeling, Plan Recognition as well as Intelligent Multimodal Interfaces are
the basis for a new generation of worker assistance systems. Hybrid teams of cobots, softbots
and people are a challenge for basic research in multi-agent coordination, e.g. with an
acceptable solution of the transter of control problem. Industry 4.0 brings many Al subtields
together in one of the most important fields of industrialized countries like Germany. But the
base line is that there is no Industry 4.0 without digitalization.
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ARTICLE INFO ABSTRACT
According to financial experts and authorities, the mix of funds in the capital
structure varies, but the financial structure remains the same, therefore the
capital structure represents both long-term and short term money sources. This
study is focused on Pharmaceutical Industiv and five companies are taken as
sample based on market capitalization. The reference period of the study is five
vears (2020-24) and is completely based on secondary data which has been
collected through various sources. In order to achieve the objectives of the study,
the researchers have employed Correlation and Regression analysis. The findings
of the study have put forth that capital structure do have statistically significant
impact on the debt equity ratio (DE}, value of the firm (VF), WACC, Return on
invested capital (ROI), Earnings per share (EPS). '
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Introduction

The capital structure of a company refers to the composition of its financing, consisting of debt and equity
{Mvers, 2001). Companies can raise funds through equity, which involves selling shares of ownership, or
through debt, which involves borrowing money. Maintaining an appropriate balance between debt and equity
is crucial for achieving an optimal capital structure that enhances the performance of the organization and
maximizes profits. Evaluating the capital structure involves assessing the ratio of equity capital to debt capital
in a business to determine the most favorable combination of both. The traditional capital structure typically
comprises two components: debt and equity. Debt can encompass various forms such as long-term loans,
short-term loans. and other forms of borrowed funds, while equity includes share capital, common shares,
and preference shares. In recent discussions, some experts argue that preference shares could be classified as
part of debt due to their fixed rate of return.

A capital structure choice is a strategic management decision that affects the revenue and profitability of the
firm's shareholders. Capital structure is a kind of long-term financial capital that determines how to invest
best in fixed assets as well as gnarantee profitability via a mix of loan and equity. Instead of deducting interest
and the tax advantage from net income, some companies just deduct interest and the tax benefit. On the
other hand, shareholders have a residual claim with the company's assets, while debt holders have « superior
claim with the company's assets. A company’s profits per share may be increased by incorporating borrowed
capital into its capital structure [Rajesh et al 2019]. The financial strategy known as capital structure includes
borrowing money in order to maximize profits. In terms of investment, Leverage refers to debt, sometimes
known as borrowed money to fund Asset acquisition. A company's Assets may be financed or purchased using
either debt or equity. Leverage is the most contentious issue in finance, and it is the one that ac emics are
still under debating. Using Financial Leverage to fund Assets is referred to as Capital Structure. Because
Capital Structure has a substantial effect on the owner's market return, and has consequences with the
trading value of the shares. It is clear that the capital structure is the vital decision of the Management In
specific lerms, not only the Management does the business influence funding decisions, but the funding
decisions also influence Management because the incorrect mix of money is used, the performance and
survival of the commercial organization may suffer significantly. Nevertheless, businesses tnvolved in
financing decisions may be concerned with a wide variety of policies outside the direct authority of the firm’s
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Management. The company chooses an acceptable amount of Leverage to gnarantee the business's viability
[Phillip 2021].

Moreover, arguments revealed how successful businesses would likely draw in more shareholders than
unprofitable ones, since they provide a guarantee of profit and security. Businesses face reduced financial
difficulty and liquidation as a result of their increased debt payment capacity. This increases their reputation
and availability in the stock sector and reduces their financing costs. High-profitability corporations may
reconfigure their financial performance by increasing or decreasing the earnings per share. The study of
[Sangeeta et al 2018] found that when all shareholders have complete information,. All trading expenses are
zero, and there is no tax difference between capital gains and dividends, then the capital structure has no
influence on shareholder's performance. But, the actual economies are bevond ideal. Numerous finance
choice theories have been created throughout time to show the purpose of the capital mix and its involvement
in business value. Leverage is often used to refer to the borrowing ratio, which expresses the connection
between money borrowed and owner funds in a company’s capital structure. It differs across companies and
sectors. Businesses with equity are referred to as unlevered. The firm's funding decision is predicted with the
current capital market conditions. There are no implications for restructuring the capital structure if the level
of standards or banking sector theories does not consider an optimal capital structure for the company
[Bhavana et al 2021].

Review of Literature

[Chaklader and Chawla 2016] investigated the drivers of capital structure for companies listed on the NSE
CNX 500 from 2008 to 2015. According to the regression equation results, the independent variables
describe 73.74 percent of the changes in capital structure. In their study, found that the capitul structure
directly relates to the size of the firm and its tangibility. However, the non-debt tax shield and liquidity have
an insignificant relationship with capital structure. Another research used regression and correlation analysis
to investigate the connection between the variables influencing leverage in listed manufacturing firms in Sri
Lanka.

[Ghose and Kabra 2018] used an empirical survey of listed companies from 2004-2005 to 2015-2016 to
investigate the significance of Capital structure in Indian enterprises. The research discovered that 32% of
Indian companies chose their own Leverage. The study finds a positive effect of Tangibility, Productivity, and
Industry median leverage on the Capital structure and a negative impact of profitability Ni distinctiveness on
the Leverage. These findings are consistent with theoretical predictions and previous empirical findings[
Madad et al 2015]. Every company is confronted with risks and nncertainties; the larger the firm, the stronger
it is anticipated to be in such hazardous in uncertain circumstances. A larger company develops stronger
methods and techniques of combating market risk and uncertainty. A larger company is anticipated to have a
greater chance of offsetting unpredictable losses.

During the period of 20042013, the capital structure and Leverage has impact on firm value of a 422 Indian
manufacturing firms. During 20042013, the total equity increased significantly, accounting for a larger
proportion of total capital than debt. The panel data fixed effect regression method is applied to four distinet
models, and it was discovered that there is no direct correlation between company value and leverage. In
other words, in the Indian manufacturing sector, leverage has little effect on firm value [Chadha & Sharma
2017].

Several factors influence a company's decision regarding its capital structure, including the company's
industry, growth prospects, profitability, and risk tolerance. Additionally, different theories have heen
developed to explain the determinants of capital structure choices. The trade-off theory suggests that
companies aim to strike a balance between the tax advantages of debt financing and the costs associated with
debt, such as bankruptey and agency costs [Myers, 2001]. On the other hand, the pecking order theory
proposes that companies prioritize internal financing sources, such as retained earnings, over external
financing options like debt or equity issuance [Myers & Majluf, 1984]. Overall, the choice between debt and
equity financing is a critical decision for companies, as it affects their financial structure, risk profile, and
long-term sustainability. By considering the advantages and disadvantages of debt financing, companies can
assess their specific needs, risk appetite, and growth objectives to determine the optimal capital structure that
aligns with their overall financial strategy [Ali, 2022; Audi and Ali, 20109].

Furthermore, equity investors bear the risk associated with the company's performance and value. as their
returns are contingent upon the company's success. One of the key advantages of equity financing is that it
does not create additional financial obligations or interest payments for the company. Unlike debt, equity
does not impose a fixed repayment schedule or interest burden, offering greater flexibility in managing cash
flows and reducing the risk of default. Equity financing also brings strategic benefits, as it can attract
investors who provide not only capital but also expertise, industry connections, and valuable guidance to
support the company's growth [Cumming, 2018]. However, dilution of ownership is a potential drawback of
equity financing. When new equity is issued, existing shareholders’ ownership stake may be diluted, resulting
in a reduced percentage of control and potentially diminished decision-making power. Therefore, companies
must carefully consider the trade-offs between raising capital through equity financing and maintaining the

desired level of ownership and control [Brigham & Ehrhardt, 2016].
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Debt-equity vatio

The Debt-to-Equity ratio (D/E) indicates the proportion of the company’s assets that are being financed
through debt. It is a long term solvency ratio that indicates the sonndness of long-term financial policies of
the company. If the ratio is increasing, the company is being financed by creditors rather than from its own
financial sources which may be a dangerous trend. Lenders and investors usually prefer low debt-to-equity
ratios because their interests are better protected in the event of a business decline. A high debt/equity ratio
generally means that a company has been aggressive in financing its growth with debt. This can result in
volatile earnings as a result of the additional interest expense. Figure 1 represents the debt- equity ratios of
various pharmaceutical companies in India from 2010 to 2024. A

Leng Term Dabt

Sharehalder's Equity

Debt to Equity Ratio

018

Source: Macrotrends.net
Objectives of the study

1. Tounderstand the capital structure adopted by the selected pharmaceutical companies
2. To analyze the impact of capital structure on financial performance of selected pharmaceutical
companies

Research Methodology

The study is mainly based on secondary data from 2020- 2024 i.e. Data gathered from the financial
statements published by Companies. Based on the market capitalization, top five Pharmaceutical companies
(Sun Pharma, Cipla, Divis Labs, Zydus Life and Dr. Reddy’s Labs) listed in NSE. Correlation and Regression
analysis was used to analyze the effect of capital structure of selected Indian pharmaceutical companies in
India.

Hypothesis _
H;: There is positive relation between value of firm & debt-equity ratio
H.: There is positive relation between debt-equity ratio and WACC.

Limitations of the Study

This research study concentrate only five pharmaceutical companies in India, hence the findings of this study
may not be true for the whole industry.
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Data Analysis and Interpretation
Sun Pharmaceutical Industries Litd

:
Variables Mar ‘24 Mar '23 Mar '22 Mar '21 Mar '20
Debt Equity Ratio 0.467 0.123 0.194 0.832 0.167
Value Of Firm 399,514.79 243.046.57 223 821.71 149,635.45 89,593.53
Degree of Financial Leverage 1.059326 1.04299 1.045134 1.0206 1.05654
Financial Leverage Ratio 65.05067 55.9696 46.7707 40.0253 35.9691
WACC 1.037001 0.27735 1.459842 0.34443 0.06344
Return on Invested Capital 64.82% 77.47% 53.02% 69.81% 26.43%

. EPS 14.40% 15.17% 21.92% 18.895 - 29.03%

Table 1;: Own calculation

With the help of data we were able to calculate debt equity ratio, value of firm, WACC, DOF and so on.
Looking at the table 1 given above we can see the various changes done by the sun pharm company, and
the effect it had onthe numbers. Lower the WACC the better for company and for sun pharma the lowest
WACC was in the year March 2023 when it was just 0.27%. During which even their ROI was highest among
five years. The WACC was the highest in the vear March 2022 at 1.45% The ROI was the lowest in the year
March 2020 at 26.43%.

24

Cipla Lid

Variables Mar '24 Mar ‘23 Mar '22 Mar '21 Mar ‘20
Debt Equity Ratio 0.11 1.23 1.22 0.76 0.98
Value Of Firm 120,337.37[71,720.50 80,744.55 64,871.04 33,587.37

Degree of Financial Leverage]  3.0657 1.80068 1.3690 1.23562 1.187
Financial Leverage Ratio 25.0728 22.4625 25.705 36.1137 34.006
WACC 2.0388 1.2154 0.9623 1.97762 2.0213
Return on Invested Capital 24.81% 12.50% 11.27% 15.44% 27.55%
EPS 70.40 3112 36.63 30.57 28.70

Table 2: Own calculation

With the help of data we were able to calculate debt equity ratio, value of firm, WACC, DOF and so on.
Looking at the table 2 give above we can see the various changes done by the company, and the effect it had
onthe numbers. Lower the WACC the better for company and for Cipla the lowest WACC was in the vear Mar
at 0.96% and it was the highest in the year March 24 al 2.03%. During vear Mar 24 their ROI was highest
among five years at 34.81%.

D0

3. Divis Laboratories Litd.
Variables Mar'24 Mar'2y  |Mar'22  Mar 21 Mar '20
Debt Equity Ratio 0.01 0.03 1.89 1.02 0.72
Value Of Firm 87,112.88 70,821.97 [114,006.52 I04,218.02 |52,685.78
Degree of Financial Leverage 1.15 1,43 1.03 1.28 1.33
Financial Leverage Ratio 04.57 00.66 01.27 42.38 3271
WACC 2,31% 1.31% 56.60% 6.70% 4.69%

Table 3: Own caleulation

With the help of data we were able to calculate debt equity ratio, value of firm, WACC, DOF and so on.
Looking at the table 3 give above we can see the various changes done by the company, and the effect it had
onthe numbers. Lower the WACC the better for company. Divis Lab had the lowest WACC in the vear Mar 24

42.31%. During year Mar 22, their ROI (76.38%) was highest among five vears.

4. Zydus life sciences Ltd

Variables Mar'24 Mar'23 Mar'a2 Mar'21  Mar'20
Debt Equity Ratio 0.76 0.75 0.56 0.73 112 :
Value Of Firm 33669.3 | 33380.2 | 30613.9 | 34627.3 | 31405.06'
Degree of Financial Leverage | 0.30388 | 8.93323 | 1.908719] 1.629051 | 1.440443
Financial Leverage Ratio 20.95726! 25.02006] 21.61775 ! 36.23554 52.40603
WACC 11.18% | 5.32% 14.49% | 12.53% @ 3.56%
Return on Invested Capital | 12.21% | 12.02% | 17.67% | 10.86% | 11.03%
EPS 34.04%  15.20%  8.20% 14.75% 13.83%

Table 4: Own calculation
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With the help of data we were able to calculate debt equity ratio, value of firm, WACC, DOF and so on.
Looking at the table 4 give above we can see the various changes done by the company, and the effect it had
onthe numbers. Lower the WACC the better for company, and in case of Zydus Life sciences, the lowest
WACC was in the year Mar 20. During the vear Mar 22 their ROI was highest among five years at 17.67%.

5. Dr. Reddy’s Laboratories Ltd

Variables Mar '24 Mar'23 | Mar'22 | Mar'21 Mar '20

Debt Equity Ratio 0.10 0.19 0.09 0.06 0.09

Value Of Firm 102,161.00] 76,348.99 71,782.46/ 74,673.98 52,820.90

Degree of Financial 1.0423195 1.048065 1.063462; 1.025725 1.007852
Leverage

Financial Leverage Ratio 141.16201 | 122.6186 | 104.8561 92.36747 78.54775

WACC 8.11% 4.53% 3.38% 9.38% 6.36%
Return on Invested Capital | 202.13% | 107.69% 195.63% | 328.50% 236.94%

EPS 260.95% | 157.37% | 97.85% | 131.84 % 177.23% ]

Table 5: Own caleulation

With the help of data we were able to calculate debt equity ratio, value of firm, WACC, DOF and so on.
Looking at the table 5 give above we can see the various changes done by the company, and the effect it had
onthe numbers. Lower the WACC the better for company, and in case of Dr. Reddys Lab, the lowest WACC
was in the year Mar 22 at 3.38% and highest in the year March 2021 at 9.38%. During year Mar 11 their ROI
was highest among five years at 328.59% and lowest in the year March 2013 at 107.69%

Correlation Analysis

Variables) DE | VF WACC| ROI | EPS
DE 1.000

VF 0.812] 1.000

WACC 0.429; 0.269| 1.000

RO1 0.102! 0.234| 0.872 | 1.000

EPS 0.284 0.359| 0.454 | 0.0921 1.000

Table 6: Own calculation

The above table 6 explains about the co-relation between the debt equity ratio (DE), value of the firm (VF),
WACC, Return on invested capital (ROI) and Earnings per share (EPS). There is a positive correlation of
0.812 between debt equity ratio and value of the firm. There is a strong and positive co-relation of 0.429
between debt equity ratio and WACC. A positive co-relation of 0.102 was found between debt equity ratio and
Return on invested capital and followed by debt equity ratio and Earnings per share having positive 0.284
correlations between the variables. Hence it's proved that there is positive relation between value of firm &
debt-equity ratio and WACC.

Regression Analysis

Variables Multiple R | R Square | Adjusted R Square | Standard Error | F Value |
DE 0.219 0.09 .503 0.05523 0.01
VF 0.221 0.22 022 0.19339 0.00
WACC 0.103 - 0.29 150 0.09912 0.00
ROI 0.323 0.92 210 0.08845 0.00
EPS 0.029 0.53 329 0.03882 0.00

Table 7: Own calculation

The regression table 7 shows the fitness of the model. The significance values are less than 0.05. Hence, the
null hypothesis is rejected. The Standard error between value of firm & debt equity ratio is very low this
shows the high precision in therelation which can be accounted on the factors like sample size, profitability
etc. Study concluded that the variables i.e., debt equity ratio (DE), value of the firm (VF), WACC, Return on
invested capital (ROI), Earnings per share (EPS) are significantly influence on the capital determinates in
pharmaceutical industry.

Conclusion

Deciding capital structure is critical for all business organizations. In today’s competitive era, such decisions
have a significant role in augmenting returns of firms. The present study appraises the association between
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the capital structures of selected pharmaceutical companies in India. Having seen the results and the
relationships existing between the variables on the regression table, this made conclusions based on the
outlined objectives viz-a-viz the hypotheses formulated to test the said objectives. The analysis shows that the
P value (0.00) which shows the significant relationship debt equity ratio (DE), value of the firm (VF), WACC,
Return on invested capital (ROI), Earnings per share (EPS) are significantly influence on the capital
determinates in pharmaceutical industryv. From the above detailed analysis and limited number of companies
taken into consideration, there is nostrong relation found between any determinants of capital structure. This
analysis is limited to the companies studied by us and there is a possibility of other determinants which might
have a strong relation with the ones studied.
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Abstract

The advent of big data analytics has revolutionized the decision-making process across various industries, particularly in the
IT sector. This research paper explores the integration of big data analytics into the decision-making within IT organizations.
It highlights how the adoption of big data tools and methodologies enhances the efficiency, accuracy, and strategic
capabilities of IT decision-makers. This paper is an attempt to conduct a full-scale review on big data researches and its
effects on the decision-making affair in an industry. Furthermore, decision makers need to be able to gain valuable insights
from such varied and rapidly changing data, ranging from daily transactions to customer interactions and social network data.
Such value can be provided using big data analytics, which is the application of advanced analytics techniques on big data.
The study adopted a survey instrument and collected data from 230 respondents engaged in big data analytics in the IT sector
of India. The research study identified that a positive and significant relationship exists between big data analytics and the
decision making in IT sector.

Keywords: Big data analytics, IT sector, Decision making, Technology

Introduction

The modem era of digital technology evolution has changed the way how organizations operate on a daily basis based on
the business-driven approach. The extensive amount of data is easily available since the storage type has increased with the
data collection. With each second passing by more and more data is being generated from several sources (Nutt, Paul
C.et al 2012) Such data is required to have some mechanisms such that it can be stored for analysis to draw the value.
Organizations should push for capturing the maximum value out of the huge data repository (Hurwitz, Judith, et al 2013). In
addition to that, organizations and corresponding stakeholders hold the technology and devices allowing them to create and
store data based on different grouping or buckets. Each user these days can have access to personal devices i.e. laptops,
smartphones, and such devices consist of larger data volumes which can be important to the organizations. Such type
of data is referred to big data where data varies based on volume, variety, and velocity which becomes difficult to
maintain and manage with the existing set of tools (Russom et al 2019).

The rapid proliferation of data in recent years has given rise to the field of big data analytics, which involves the examination
of large and varied data sets to uncover hidden patterns, correlations, and insights. In the IT sector, decision-making
processes have become increasingly complex due to the dynamic nature of technology and market demands. Big data
analytics provides IT leaders with the ability to make data-driven decisions that can lead to improved efficiency, innovation,
and competitive advantage.

In the era of digital transformation, organizations realize the value and importance of making the right decisions at the right
time, which can only be made through relying on the relevant and timely availability of data and information that are
processed as part of the decision-making process (Joseph & Gaba, 2020). At any level of an organization, the decision-
making process is supported through information that can be processed in a meaningful manner. The sequence of collecting,
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Abstract

Commercial Banks serve as backbone to the Indian financial sector, which facilitate the proper utilization of
financial resources of an economy. The Indian banking sector is increasingly growing and it has witnessed a
huge flow of investment. In order to cope with the complexity and a mix of risk exposure to banking system
properly, responsibly, beneficially and sustainably, it is of great importance to evaluate the overall performance
of commercial banks by implementing a regulatory banking supervision framework. One of such measures of
supervisory information is the CAMEL rating system which was put into effect. The research paper is an
attempt in the assessment of financial analysis of Public Sector Banks for the financial years March 2009 to
March 2019. The financial performance and position is an efficient measure and indicator to judge the strength
of financial system of an economy. The CAMELS ratings or Camels rating is a supervisory rating system
originally developed in the 1Source-RBI U.S. to classify a bank's overall condition. It's applied to every bank
and credit union in the U.S. (approximately 8,000 institutions) and is also implemented outside the U.S. by
various banking supervisory regulators. The ratings are assigned based on a ratio analysis of the financial
statements, combined with on-site examinations made by a designated supervisory regulator.

Introduction

The Indian banking sector’s performance is professed as the replica of economic activities performed in an
economy. Sound financial health of a Public sector banks provides the assurance not only to its depositors but is
equally significant for its stakeholders and economy as a whole. The Public Sector banks penetrate every corner
of the Indian economy and have been extending and expanding the business to contribute the growth of the
economy and GDP. Public Sector Banks and Private Sector Banks have had the distinction of being recognized
as banking institutions, which provides satisfying services to its customers or account holders. During the last
two decades the Private Sector Banks emerged in Indian economy and started services by capturing a market
share of Public Sector Banks. To grab the customers, they have come up with various offers like more interest
on deposits, Penetration in loan and advances offers, online banking, door step services, Core-banking and many
more these kind of services rendered has created hindrance and competition to public sector banks.

Therefore, efforts have been made by researcher to compare the strength and performance of the Public Sector
Banks. In view of these it is necessary to know how the public sector banks are performing of Financial
Analysis. CAMEL Rating Model is used to compare the performance and efficiency of Public Sector banks.

Literature Review:
Research has been undergone by research scholars in India and in other countries so as to derive solutions for
various banking problems and prospects in CAMELS RATING MODEL in public sector banks.

M. Parveen Chauhan (2019) discussed foreign banks performance of 10 European countries which involved
319 banks and found that entry of foreign banks adversely affects the revenues of domestic banks from point of
view of both non-interest income and interest income from assets and profitability. Overhead cost and the
competition with domestic banks also gets increased with their entry in the short run.

MrNandan Velenkar, Ms. Surbhi Pahuja (2019) studied the cause and effect relationship was checked by
regression model using E-views and the result of the study revealed that cost of human capital has a significant
impact on financial performance of the private sector banks of India.

M. Parveen Chauhan (2019) studied in the first Stage, efficiency, banking structural and concentration shift has
been measured, second stage tried to find out the determinants of banking efficiency and concentration (bank

level and country level).
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Mr. Pushkala Narasimhan and K.A Venkatesh (2019) studied the last ten years’ good number of articles
appeared based on Data Envelopment Analysis to study the efficiencies of various industrial sectors. In this
paper, we have deployed the two-stage DEA to study the efficiencies of the public and private sector banks in
the context of OBS.

Dr. Arasu Raja, (2019), studied the technological era demands continuous learning of the workforce irrespective
of the industries they work. It even applicable to the public sector enterprises which need to compete with its
counterpart in private sector. The e-learning systems are emerging technology in India which facilitates
continuous learning through internet and electronic networks. The main aim of the study is to examine the
impact of quality of e-learning systems on organizational performance of the selected public sectors banks at
Chennai city.

Mr.Parvesh Kumar Aspall, Mr. Sanjeev Dhawan2, Mr. Afroze Nazneen (2019), studied - A sound financial
system has vital influence on the economic development of a country. Banking system constitutes an important
component of the financial system of the country; therefore, the economic importance of banks may not be
underestimated. Performance evaluation of the banking system is an effective measure and indicator to check
the strength of financial system of an economy. The overall objective of the present study was to explore the
influence of bank specific factors and macroeconomic factors on the performance of private sector banks in
India. To examine the effect of external or macroeconomic factors, growth rate of gross domestic product [GDP]
and average annual inflation rate were considered.

Mr. Nandan Velenkar, Ms. Surbhi Pahuja (2019) studied the cause and effect relationship was checked by
regression model using E-views and the result of the study revealed that cost of human capital has a significant
impact on tinancial performance of the private sector banks of India.

Objectives:

1. To evaluate the overall financial performance and position of the public sector banks and private sector
banks with reference to CAMELS rating Model.

2. To evaluate the financial rating procedure followed by the public sector and private sector banks
through CAMELS rating model.

Analysis and Interpretations:
ANOVA Analysis for PSB’s from 2010-2019 Table 4.17: CAMELS Ratios of
Public Sector Bank’s from 2010-2019

Hypothesis-1
HO: The CAMELS rating model shall not facilitate in the evaluation of financial performance and position of

both public and private sector banks in India.

H1: The CAMELS rating model shall facilitate in evaluating the financial performance and position of both

public and private sector banks in India.

Name of the Bank CAR Assets Management Earnings Liquidity Sensitivity
State Bank of India 13845 |20.50 | 126788796.2 110.12 11.76 6.03

Canara Bank 12527 2123 | 811227662.1 100.74 23.39 5.98

PNB 129.03 |18.96 | 1236645029  |37.73 24.15 6.43

BOB 123.90 |18.53 | 1784683205 | 85.58 20.89 5.70

CBI 126.74 | 14.66 | 106753433.8 11.60 24.44 7.51
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. N - o . Aean Squares F statistics P-
Source DF | Sum of Sguares (55) OMS) (aft, dr2) Y alue
Factor & -1 4 | 61646088060000000 | 15411522020000000 | 1 (4.20) 0.4307
DR f.(z‘f&)} e «
eeer B s | 302357711300000000 | 60471542270000000 | 3.9238 (5,20) | 0.01216
columns (B} o

Error 20 | 30823035150000000 13411319390000000
Total 29 | 672234151300000000 | 23:80489330000000
Factor - A

1.HO hypothesis

Since the p-value > a, HO cannot be rejected. The averages of all groups assume to be equal.

In other words, the difference between the averages of all groups is not big enough to be statistically significant.
A non-significance result cannot prove that HO is correct, only that the null assumption cannot be rejected.

2, P-value

The p-value equals 0.4307, ( P(x<1) = 0.5693 ). It means that the chance of type I error, rejecting a correct HO,
1s too high: 0.4307 (43.07%). The larger the p-value the more it supports HO.

3. Test statistic

The test statistic FA equals 1, which is in the 95% region of acceptance: [-o0 : 2.8661].

4. Effect size

The observed effect size 12 is large, 0.17. This indicates that the magnitude of the difference between the
averages is large.

Factor - B

L. HO hypothesis

Since the p-value < o, HO is rejected.

Some of the groups' averages consider to be not equal.

In other words, the difference between the averages of some groups is big enough to be statistically significant.
2, P-value

The p-value equals 0.01216, ( P(x<3.9238) = 0.9878 ). It means that the chance of type I error (rejecting a
correct HO) 1s small: 0.01216 (1.22%). The smaller the p-value the more it supports HI.

3. Test statistic

The test statistic FA equals 3.9238, which is not in the 95% region of acceptance: [-o0 : 2.7109].

4, Effect size

The observed effect size 12 is large, 0.5. This indicates that the magnitude of the difference between the
averages is large.

From the above results, the P-value is equal to 0.430. It means rejecting the null hypothesis i.e CAMELS rating
model will help in measuring the public sector banks performance and position.

Chart 4.1: CAMELS ratio of PSB’s from 2010-2019
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A Study On Consumer Purchase Intention Towards Functional
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ABSTRACT

Functional dairy products are healthy products of the future including probiotics, energy-
boosting foods and those enriched with vitamins and minerals. Dairy products such as
yogurt and cheese containing probiotics and milk containing omega-3 fatty acids have a
prominent position in the development of functional foods. Functional dairy products
market is growing steadily. Functional products benefits and health claims are highlighted
in the front of pack labelling and nutritional labelling. Consumer awareness and perception
related to these products have an important role in consumers’ acceptance and
subsequently long-term marketplace success of these products. The purpose of this paper
is to know if the consumers prefer functional dairy products. The decision of whether the
product is functional depends on nutritional labelling also.The findings were that almost
all participants were unfamiliar with the term “functional dairy products,” and few had
consumed these products. Functional dairy products were not found to be necessary for
some participants. Quantitative research approach was adopted in this research project to
test pre-determined hypotheses and to generalize the results. Functional products that are
used in a given month included probiotic milk, yoghurt, organic milk .The frequency of
purchase of functional dairy products is 2 times a week and low fat cheese is purchased
only once a week . If the health claims on the front of pack labelling is good purchase of
functional dairy products is high as found out from the study.The participants were of the
opinion that information provided from a trusted and credible source such as health
professionals or authorities through different communication channels like television,
training classes, shopping centre would create awareness about functional dairy products.
There was a significant association between health consciousness and usage of functional
dairy products. Consumers who care about their health give special importance (o usage
of functional dairy products. The results indicated that "Nutrition Label" had significant
effects on "Reason to evaluate” and "Purchase Intention". In addition, "Reason to evaluate”
also had a significant effect on "Purchase intention”. Interestingly, female respondents and
respondents with higher income had significant effects on "Reason to evaluate” which
subsequently affected "Purchase intention”. Data was analysed with the help of SPSS tools.

Keywords: ~ Consumers’ Purchase Intentions, Functional dairy products, Product
Knowledge, Health Consciousness, Gender, Reason to evaluate, Purchase intention,
Nutritional labels.

1. INTRODUCTION:

The dairy industry has been facing numerous challenges and opportunities due to changing
consumers’ preferences as well as due to environmental and ethical concerns. Dairy
products an'd especially milk and curd have been traditionally regarded as healthy
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functional foods as such, they are also considered to contain numerous functional
ingredients and materials that benefit human health such as energy, protein, calcium,
probiotics etc. But the functional aspect of these foods are being further used by marketers
by highlighting various health claims to market these products .Various health claims used
on the nutritional labels of these products are “Rich in probiotics”, “High in calcium”
,”Necessary for bone development”, “Organic” etc. The primary objective of this research
1s to investigate consumers' purchase intentions towards functional dairy products. During
the last decade, India has seen dramatic shift towards consumption of value-added and
functional milk products such as cheese, yoghurt, ultra-heat treatment milk, flavoured milk,
and whey. Most of the organized players in the dairy industry are expanding their product
portfolios in the value-added and functional segment to take advantage of the changing
consumer food preferences.

2. STATEMENT OF THE PROBLEM:

Functional foods have drawn a lot of scientific attention throughout the years, especially in
regards to improving dietary health and technological advancements. Given the ongoing
changes in consumer preferences as well as environmental and ethical concerns, the dairy
industry today faces a variety of obstacles and opportunities. Historically, dairy products—
especially fluid milk—have been recognised as nutritious foods. Additionally, they are
thought to contain a wide range of useful components and substances that are good for
human health, including calcium, energy, protein, carbohydrate, and cholesterol. Future
healthy food products will include probiotics, foods that enhance energy, and those that are
vitamin and mineral fortified. Functional foods are among them. Milk containing omega-3
fatty acids and dairy products like yoghurt and cheese that include probiotics have a
significant role to play in the creation of functional meals.

3. REVIEW OF LITERATURE:

It may be argued that adding a nutritional panel to the package will increase consumer
demand for food items and that it would be a wise strategic move for the area's food
producers. (Prathiraja et al 2003)

Food labelling appeared to influence purchasing behaviour among non-Muslim customers
in  Malaysia, according to Abdul Latiff, Z.A. et al's (2013) research, MZ
Hoque’s ( 2018 )findings demonstrated that buyers are more likely to purchase both ultra-
high temperature treated fresh milk (UFM) and pasteurised fresh milk (PFM) products
when given labelling information and sensory perceptions match. The link between product
labels and customer purchase intentions can be mediated by sensory impressions in PFM,
but not in UFM. His findings suggest that dictary information and personal health
responsibility are the keys to the commercialization of fresh milk in terms of increasing
relative weights and commonness.

Joshua Wesana and Xavier Gellynck et al(2020) pointed out that despite the substantial
support for nutrition-sensitive value-chain techniques, data on consumer preferences for
such treatments are sparse. By investigating a nutrition-sensitive chain labelling
programme and utilising the Ugandan dairy industry as a case, this study seeks to close this
gap. A poll of 250 customers was undertaken to learn more about their opinions on the
significance of nutrition-sensitive chain labels in comparison to nutrition claims and facts.
Additionally, a choice-based conjoint experiment with the qualities of price, brand, fat
content, and nutrition label was created. Findings indicate that consumers had a higher
favourable opinion of nutrition-sensitive chain labelling than nutrition claims or facts.
According to ordered logistic regression analysis, consumers' perceptions of the
significance of a nutrition-sensitive chain label in relation to sex, age, children, and milk
purchase frequency were influenced by BMI, nutrition awareness, and label use.. The
greater utilities for the nutrition-sensitive chain label in the combined experiment provide
as confirmation of this. The integration of nutrition-sensitive chain labelling with current
labels in a way that encourages open interpretation by customers should be the main topic
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of future study. These results can be nsed by industrial and policy actors in the agri-food
industry to create and control suitable labelling programmes in the context of nutrition-
sensitive value chains.

Tingyi Yangl and Senarath Dharmasena2 (2020) highlighted that milk and other dairy
products are especially important for ensuring the nutritional integrity of American
households' diets. However, households in the United States are increasingly choosing
dairy replacement beverages over regular milk due to issues with taste, nutrition, health,
and the environment. This research is driven by the need to analyse changes in customers'
purchasing behaviour and willingness to pay for conventional milk products and dairy
substitute beverages while taking into account inherent qualities and variances of such
characteristics. This study estimates both linear and semi-log hedonic pricing models after
combining and organising Nielsen Homescan purchasing data with first-hand nutrition
data. The findings demonstrate that consumers place the most value and weight on such
qualitative characteristics as nutritional features, which include calories, protein, fat,
vitamin A and vitamin D.Protein is the most valued component among calories, protein,
fat, vitamin A, and vitamin D; other features include package size, multipack, and brand.
The hedonic pricing order and value of these qualitative characteristics give producers with
crucial information to further differentiate their products and create items that appeal to
consumers' preferred traits. These qualitative characteristics are also predictive of
consumers' purchasing behaviour.

Food safety concerns were becoming more widespread in most nations, having an impact
on people's health, social stability, and economic growth. Consumers had long been
concerned about the safety of dairy products. The purpose of this study was to examine
consumer worries over dairy product label information and its contributing elements. The
results showed that, overall, customer worry over dairy product label information was very
high and that there were considerable disparities in consumers' levels of concern. According
to regression analysis, customers' concerns regarding dairy product label information were
substantially more influenced by education than by age. The government will be able to
successfully educate the public about dairy products with the help of the study's findings
as elaborated by Ce Xu,lCan Liu,land Jingmin Cheng(2021)

While there is interest in organic food items, consumers who regularly purchase milk give
special attention to physical factors such food safety, freshness, packaging, and flavour.
They also take required information irito account. This type of customer typically does not
want to engage in learning more about items and is also highly interested in the "standard
information" that producers are required to supply. The sole exception is "nutritional
information," a disclosure type considered by a more informed and attentive consumer
willing to make a small further investment in his information gathering. More emphasis is
placed on specific information by consumers who care about environmental issues and
animal welfare; this information is typically supplied treely by the manutacturer in an eftort
to improve his products.(Andrea Marchini et al 2021)

The most crucial details on the labels of dairy products to pay attention to were the date of
manufacturing, shelf life, and storage conditions. This work has some political and
regulatory importance, and national authorities should spend more on dairy education and
communication to give consumers—including those from more diverse backgrounds-—the
information they need to make informed dairy shopping decisions. The public needed
assistance in evaluating the state of food safety and making informed decisions, so it was
imperative that the government strengthen its capacity to handle risks related to food safety.
The study found that people had favourable opinions about dairy protein. This mindset
persisted regardless of age, gender, o1 stage of life. There were misconceptions about the
contents and health advantages of yoghurt. Yogurt's low-fat nutrition claims wcre seen
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negatively, which made people choose full-fat dairy products. More analysis and
investigation are needed for this. (Nuala Collins et al 2023)

4. OBJECTIVES:

To study the purchase intention towards functional dairy products

To map the characteristics of people who prefer functional dairy products
To offer suggestions in relation to the usage of functional dairy products

5. METHODOLOGY:

5.1. Data Collection

A total of 100 questionnaires were collected from respondents in Bengaluru North.
Convenience sampling method was used to select the sample .Functional dairy products
were chosen as the product because dairy products are one of the most commonly consumed
food. The aspects of nutrition labels such as nutrient claims, health claims, and ingredients
were included in this study. Data was analysed with the help of SPSS software

6. ANALYSIS OF DATA:

Respondents’ characteristics:

* 60% Respondents were of the age group 40-60& 40% respondents were of the age
group 20-40 '

e 60% Respondents were from Bengaluru as their native while 40% were from different
places of North India

e 55% were men and 45% were women respondents

* Educational level of respondents was 40% were postgraduates S50% were
undergraduates and 10% had completed their higher secondary(Table I)

TABLE 1.1: DEMOGRAPHIC CHARACTERISTICS OF RESPONDENTS
Age group Nativity Educational level Gender

60%(40-60) 60%(From Bengaluru) ] Z(ﬁ)%“-l-’_as—tg-‘_raduates 55%(Men)
40%(20-40) 40%(From other places) | 50% Undergraduates 45%(Women)

)

EMOGRAPHIC CHAR,

GRAPHI.1: DEMOGRAPHIC CHARACTERSTIC

TABLEL.2: LEVEL OF AWARENESS OF THE TERM “FUNCTIONAL DAIRY
PRODUCT” AMONG THE SAMPLE.

_J Not aware N j
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20% | 80% ]

GRAPH 1.2: LEVEL OF AWRENESS

Finding: From the above graph it is evident that almost all participants were unfamiliar
with the term “functional dairy products,”

TABLE 1.3: LEVEL OF NECESSITY
I need functional dairy products I do not need {unctional dairy products
22% 78%

GRAPHI1.3: LEVEL OF NECESSITY

Finding: Functional dairy products were not found to be necessary for some participants
and they had less trust in health claims of these products for various reasons.

TABLE 1.4: AVERAGE USAGE OF FUNCTIONAL DAIRY PRODUCTS IN A GIVEN
MONTH

Average usage of functional dairy products in a given month _
Men

7 S
Women 10 |
Average 8 }

Finding: The average usage of functional products is 8 .8 Functional products are used in
a given month and that included probiotic milk, yoghurt, organic milk

TABLE 1.5: FREQUENCY OF PURCHASE OF FUNCTIONAL DAIRY PRODUCTS
Type of Functional Dairy Product Frequency of Purchase in a week

iow fat butter 2
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Low fat cheese

Organic butter

Probiotic curd
Organic Milk

(oS I S S R

FREQUENCY=2

Finding: From the above table it is evident that the frequency of purchase of functional
dairy products is 2 times a week and low-fat cheese is purchased only once a week

TABLE 1.6: CORRELATION BETWEEN HEALTH CLAIMS AND HABITUAL

BUYING
Belief in health claims No of respondents Belief in Health
who buy habitually Claims

I believe health claims and buy

functional dairy products everyday 12 26
I do not buy functional dairy
products everyday 88 74

Finding: So, the correlation coefficient between habitual buying and belief in health claims
is 1. We can conclude that habitual buying is positively related to beliet in health claims.If
the health claims are good purchase of functional dairy products is high

TABLE 1.5: Analysis showing gender-based relationship between gender (male or female)
and the preferred functional dairy product. The following table summarizes the results. The
hypothesis was tested with a significance level of 10%.

FFunctional Dairy Products
Organic Probiotic Organic Total
milk curd butter
Gender Male 15 23 10 48
Female 25 19 8 52
Total 40 42 18 100

The hypotheses are:
Ho: Gender and preference towards functional dairy products are independent
HI: Gender and preference towards functional dairy products not independent

Expected counts table

Gender

Organic milk  [Probiotic curd  |Organic butter |Total
Male 15(19.2) 23 (20.16) 10 (8.64) 48
Female 25 (20.8) 19 (21.84) 8(9.36) 52
Total 40 42 18 100

None of the expected counts in the table are less than 5. Therefore, we can proceed with
the Chi-Square test.

The test statistic is:

(15-19.2)219.2+(23-20.16)220.16+...+(8-9.36)29.36=2.95

The p-value is found by P(}* > x**) = P(x® > 2.95) with (3-1)(2-1)=2 degrees of
freedom. Using SPSS, we find the p-value to be 0.2288.

A p-value of more than 10% indicates that there is no relationship between gender
and preference for functional dairy products. But since the P value is less than 10%
there is relationship between gender and preference for functional dairy products
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TABLE 1.6: CORRELATION BETWEEN HEALTH CONSCIOUSNESS AND USAGE
OF FUNCTIONAL DAIRY PRODUCTS.

Level of health Health consciousness Usage of functional dairy
consciousness products
Health conscious 30 25 )
consumers

Health indifferent 70 75
consumers

Finding: There is a significant association between health consciousness and usage of
functional dairy products. The correlation coefficient between Health consciousness and
Usage of functional dairy products is 1.We can conclude that health consciousness is
positively related to usage of functional dairy products,Consumers who care about their
health give special importance to usage of functional dairy products

Hypothesis model: N

Nutritional label * : )
R e g

TABLE 1.7: INTENSITY OF PURCHASE INTENTION

Reason to evaluate Purchase intention

Factors and Attributes Highly Agree Neither Disagree | Highly

agree agree/ disagree
disagree i

I have reason to evaluate like health

consciousness, fitness needs so I read | 40 30 20 10 10

labels -

When I have more reasons to evaluate

my purchase intention also becomes 60 20 10 S 5

stronger

Factors and Attributes Mean Standard Deviation

I have reason to evaluate like health

consciousness, fitness needs so I read labels 3.6 . 11L23

When [ have more reasons to evaluate my

purchase intention also becomes stronger 4.1 1.46

INTERPRETATION:

Factorl:

Hypothesis 1: There is a positive relationship between health consciousness, fitness needs,
and reading labels

Hypothesis 2: There is no relationship between health consciousness, fitness needs, and
reading labels

The mean score for this factor is 3.6, which indicates that, on average, respondents
somewhat agree with the statement. The standard deviation of 1.23 suggests that there is
some variability in the responses, but overall, the majority of respondents lean towards
agreement.

Health consciousness level 30 40 20 10 10

Reading labels 40 30 20 10 10

The coefficient of correlation is 0.852941 which indicates that there is a positive
relationship between health consciousness, fitness needs, and reading labels
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Factor 2:

Hypothesis 1: There is positive relationship between having more reasons to evaluate and
the intensity of purchase intention

Hypothesis 2: There is no relationship between having more reasons to evaluate and the
intensity of purchase intention

The mean score for this factor is 4.1, indicating that respondents tend to strongly agree with
the statement. The standard deviation of 1.46 suggests that there is some variability in the
responses, but the majority of respondents show a strong agreement with this factor.

Reasons to 50 15 15 7 3
evaluate

Intensity of 60 20 10 5 5
purchase intention

The coefficient of correlation is0.98409 which indicates that there is a positive relationship
between having more reasons to evaluate and the intensity of purchase intention

Overall, the data suggests that respondents generally have positive attitudes towards the
factors mentioned. They show a moderate to strong agreement with the statements related
to health consciousness, affordability, and the influence of reasons on purchase intention.
Finding: The results indicated that "Nutrition Label" had significant effects on "Reason to
evaluate" and "Purchase Intention". In addition, "Reason to evaluate" also had a significant
effect on "Purchase intention".

7. FINDINGS:

Many participants were unfamiliar with the term “functional dairy products,” as functional
dairy products refer to healthy organic products and the concept is developing in India as a
novel concept like probiotic milk, probiotic curd etc.Functional products are used in a given
month and that included probiotic milk, yoghurt, organic milk etc.If the health claims are
good purchase of functional dairy products is high.There was a positive relationship
between gender and preference for functional dairy products.Female consumers were found
to evaluate labels and purchase more functional dairy products.Health consciousness is
positively related to usage of functional dairy products.There is a positive relationship
between health consciousness, fitness needs, and reading labels. Higher the reason to
evaluate higher the purchase intention.

8. DISCUSSION:

Area where raw milk can be improved to capitalise on market opportunities brought about
by shifting global lifestyles is with functional milk. Liquid breakfasts, high-protein whey
drinks, energy drinks, milk with cocoa fortified with protein, and vitamin-enriched milks
are examples of functional milk but many consumers were not aware of the concept due to
various reasons. Regardless of the non awareness functional products were still used like
probiotic milk, almond milk etc. Health claims on packages like “Rich in fortified milk
with calcium and vitamins” etc increased the purchase of functional dairy products because
people who shop are easily attracted to such claims

Gender had a significant effect on the purchase of functional dairy products as women are
more likely to think about family health and shop for products that enhance family health. A
successful product launch and the development of marketing strategies for the novel
functional foods industry depend on an understanding of the factors that influence
consumer acceptance and their relationships, given the competitive nature of the market for
functional foods and consumers' intricate acceptance process health consciousness played
a major role in the acceptance of functional dairy products. Higher the reasons to evaluate
labels lead to high purchase intention because consumers who have interest in reading
labels read because of the intention to purchase and vice versa. Increasing the reasons to
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evaluate through a good package design with good health claims will increase the purchase
intention among the consumers

9. RECOMMENDATIONS:

Many participants were unfamiliar with the term “functional dairy products, “awareness
can be created about the same and marketers can utilise this term in marketing dairy
products to market healthy segment of dairy products and can venture into new avenues of
introducing functional products like probiotic milk etc. New business models can be
developed in manufacturing and marketing dairy products. Functional dairy products were
not found to be necessary for some participants and they had less trust in health claims of
these products for various reasons like lack of transparency, lack of faith in food standards
and food certifying agencies

Functional products that were used included probiotic milk, yoghurt, organic milk, these
avenues can be ventured into by dairy product industry.Habitual buying was found to be
positively related to belief in health claims. If the health claims are good purchase of
functional dairy products is good. For habitual buyers. Consumers who regularly buy
functional products had belief in health claims on the labels of the products. Habitual
buying segment can be identified to market functional dairy products.

Consumers who care about their health give special importance to usage of functional dairy
products. This segment also can be identified to market functional dairy products. There
was a positive relationship between health consciousness, fitness needs, and reading labels.
If there were more reasons to evaluate the intensity of purchase intention was high as found
from the study.Various reasons that increased purchase intention towards functional
products was health consciousness, affordability, etc. Special advertisement campaigns
targeting women consumers about the functional dairy products can be undertaken
Package colours signifying different components or categories of dairy products can be
used like probiotic milk, organic milk, fortified with calcium etc

10. CONCLUSIONS:

Innovators in the field of functional food creation have been dairy products. It makes sense
for the dairy industry to broaden its product line to include other health-promoting items,
as fermented dairy products have long been believed to provide health benefits.In recent
years, functional dairy products have gained appeal and become more widely available in
daily life. Concerns about consumers' health are fuelling the growth of the global market
for functional dairy products. Growth is anticipated to be aided by consumers' growing
inclination towards nutrient-dense foods in an effort to get higher levels of nourishment
than those found in basic foods. Additionally, functional dairy products have long been
linked to probiotic bacteria, organic acids, certain proteins, antioxidants, and highly
absorbable calcium. We can conclude that more awareness oriented measures can be
undertaken to educate the public about functional dairy products. Special care can be given
in designing health claims as they majorly attract the consumers in purchasing functional
dairy products. Purchase intention increases with reasons to evaluate, higher the reasons to
evaluate higher the purchase intention. Health consciousness was significantly associated
with buying functional dairy products.
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Digitalization, as a concept is not restricted to urban areas but also has been making inroads into rural
India and holds the prospect. It has a growing impact on micro and small-scale businesses. The
advanced technology and internet accessibility has paved way for the adoption of digital operations in
rural areas. This paper aims to find out the awareness and accessibility of digital adoption by micro and
small entrepreneurs in their business. It also identifies the challenges faced by them in digitalisation of
their businesses. The study uses the sample of 150 entrepreneurs from micro and small enterprises across
Bangalore rural areas. The study tries to test the hypothesis by using regression and correlation
techniques. This paper also recommends them the ways and means for the improvement of

digitalisation of their business.

Key words: Digitalisation, Micro, small entrepreneurs, rural areas

INTRODUCTION

Technological revolution makes the human life very easy and simple. The rapid growth of technology has influenced
the global activities and transformed the economic, social and political environment. At the same time the business
world also has influenced by ICT application, which helps for the business expansions. With the help of ITC the
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business digitalises’ its all activities and it creates opportunities and threats to the small business. The small business
like micro and small enterprises take this digital inclusion as a challenge and compete with its competitors.

Digital Inclusion

Digital inclusion is the individuals and groups of people capability to access and use the information and
communication technology (ICT) in various business situations on par with the technological transformations. As
digital inclusion is not just about computers or the Internet, but it is the usage online and mobile technologies as
channels to improve skills, to enhance quality of life, to drive education and to promote economic wellbeing across
all elements of society (Australian Digital Inclusion index, 2015). In addition, digital inclusion enables the various

clusters of society, businesses and educational institutions to have access to technology which helps them to use and
analyse its current information. The fast internet access enables the digital inclusion to access the information

physically. Thus, it provides a bigger opportunity for economic growth with the usage of ICT and also to enhance the
ems. (Faradillah Igmar Omar, Ali Salman & Samsudin A Rahim, 2015).

relationship with the support sy«

The usage of internet and the technological applications in the business is inevitable for the entrepreneurship. i this
techno flexi business environment, their survival of the business is based on their digitalisation process and its
application in business. Digital inclusion is essential for their business processes as it helps o overcome the cut
throat competition by adopting cost-effective marketing techniques and expansion of the potential customers.

According to Asian Development Bank (ADB, 2014), the small and medium-sized enterprises (SMEs) are the
backbone of Asian economies and they are very important for contributing to economic development of the country.
As the SMEs helping the multinational corporations by suppling its supplementary for the main products, they
should be aware about the digital inclusion for dealing with the multinational companies to deliver its operations in

a quick mode.

LITERATURE REVIEW

K. Suma Vally and K. Hema Divya examines the impact of adopting digital payments effects on users of banking in
India. The report of their study tells us how to increase cashless payment in the country. The result specifies that the
adoption of technology for digital payments improves the performance of banking sector. Also it said that banks
should take effective measures to create awareness to the customer about the effective utilization of technology and
security. Sudiksha Shree, Bhanu Pratap, Rajas Saroy and Sarat Dhal in their research governments, regulators &
service-providers are working to improve the e-payment system. Researchers recommended that perception of
digital of digital payment tools affects the payment behavior of an individual. Dr.R KrishnaKumari, Ms.G.Pavithra
said through their research said that 24*7 service, time saving, convenience and security helps to strengthen the
digital payment system. It helps in cost reduction and simplifies the process of e-payment process. Public is facing
fewer problem to use cashless method at present.

Dr. D. S. Borkar, Mr. Avinash Galande cleared that digital payment system is growing faster. There are lot of
opportunity in India for digital payment business. Now a days due to the Government initiative in India and banks
initialive to provide the awareness among the customer still proper education is required lo the customer banks.
Presently it has been observed that there is high cost of infrastructure and lack of financial literacy among the people.
E-payment System helps the people to maintain the transparency and also helps to security. Dhruvi Bhagat said that
pandemic 2020 has impacted the digital payment system and also a game changer for India for digital payments
adoption ever since the demonetization in 2016. Author suggests that retail stores must adopt and influence the
customer to use the E-payment transaction.

Statement of the Problem

In the current scenario internet place, a major role for the day today activities. The use of internet, digital technology
such e transaction, data storage and other business activities are accepted and practices by both entrepreneurs and
customers. It will increase the purchasing power of the consumers. In our country there are so many unorganized
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sectors, which are mostly live in the poor economic conditions. Micro and Small-Scale Enterprises not only
contribute significantly to improved living standards, they also bring about substantial local capital formation and
achieve high levels of productivity and capability. Digital inclusion would influence the internal business processes
of an organization as well its functions of Indian market. It has its influences to SMEs on their restricting of the
infrastructure and resources, in terms of information technology systems, value chain, pricing and others’. In
Bengaluru north, rural areas many SMEs are contributing more for the economy through their business. In this
situation this study takes the initiation to analyze the opinion of entrepreneurs, in SMEs as they are one of the major
players in the economic development of any industrial areas like rural areas in Bangalore North.

RESEARCH METHODOLOGY

The research design adopted in this study was a blend of analytical and descriptive in nature. Population of this
study has comprised Micro and Small Enterprises (SMEs) under rural areas such as vijipura, Nelarmangala,
Hosakote, Chikabalapura, Dodabalapura and Kanakapura in North Bengaluru. Convenient sampling method was
used to collect the data. In this method 150 registered Enterprises were taken for data collection. With the help of
literature review, questions were framed on awareness and the opinion of digital inclusion in SMEs. And the
responses to these questions were collected using interview schedule questionnaire method. Data were analvzed by
using statistical tools such as frequency, percentage and one way ANOVA. ‘ '

Objectives:

1. To study the awareness and challenges about the digital inclusion in MSMEs

2. To find the opinion about the digital inclusion among the entrepreneurs of MSMEs
3. Tosuggest the ways and means for the entrepreneurs about the digital inclusion

Analysis and Interpretation:
This study analyses the awareness about digital inclusion among the entrepreneurs, and the results were as followed

in Table 1.

From the above Table 1, the respondents were getting highest awareness about digital inclusion from their Iriends
and relatives. They motivate and due to their pressure others also follow the same.

Digital inclusion also such one such the second highest source is their business circle. If one businessman aware
about any business techniques it will be followed by others also.

This study analysis opinion about the digital inclusion among the entrepreneur

In the above Table 2, it was found that ‘p’ value (level of significance) was less than 0.05 at 1 degrees of freedom. So
the hypothesis was rejected for organization and the study proved that the opinion of digital inclusion among the
types of organization were differing. In the micro enterprises the entrepreneurs were still in the process of the digital
inclusion. Slowly they are transforming to digital inclusion. Among the male and female entrepreneurs, and married
and unmarried entrepreneurs, the opinion about digital inclusion are same. The study accepts the null hypothesis for
both gender and marital status of the entrepreneurs about their opinion on digital This study analysis the opinion of
SMEs that the digital inclusion is benefited for the organization. The study marked their opinion and analysed as

followed

In the above Table 3, it was found that ‘p” value (level of significance) for income, education, age and trading period
was more than 0.05 at 4,5,2 and 3 degrees of freedom. So, the hypothesis was accepted for income, education, age
and trading period. The entrepreneurs having same opinion about digital inclusion for their business in spite of their
age, income and education. The entrepreneurs have to accept the digital inclusion and if they deviate from the

digital inclusion they will away from their business.
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FINDINGS

The study has following Findings

Friends and relatives (37%) and business circle (33%) motivates the entrepreneurs for their digital inclusion.

The process of digital inclusion, the micro enterprises are slowly transforming their business into the digital
inclusion. Most of the small enterprises are already in the process.

The opinion about the digital inclusion for the business is accepted by both gender and the married and

unmarried entrepreneurs.
The study has found that the entrepreneurs are having the same kind of opinion about digital inclusion, that

without that the business cannot move forward.

Suggestion
The government have to encourage the digital inclusion of SMEs by

To remove the gap of technology adoption by providing SMEs with technology support and assistance.

To involve more SMEs to adopt digitalisation by encouraging SMEs training and upskilling in the digital
technology.

To give more protection to SMEs by raising the digital security profile of SMEs.

To access the strategic resources for the digital inclusion casily to SMEs by leveraging fintech and financial

assistance

CONCLUSION

Digital transformation is an ongoing process that is constantly evolving and business enterprises that embrace digital
transformation will be better positioned to compete in the future and deliver value to their customers. The SME

entrepreneurs need to think quickly and adapt the changes in a dynamic way. The companies to achieve stccess

should keep a step ahead in utilizing the opportunities arising out of the changes in the information and techrology.
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Table 1. Awareness about Digital Inclusion

SINo | Sources No of Respondent | Percentage
Social media 34 23

2 Friends and relatives 55 37 O

3 Magazine and newspaper | 7 04

4 Telephone/ radio 5 3

3 Business circle 49 33

Table 2 One Sample T Test for Digilal Inclusion and Entrepreneurship

particular Type of (hganisation CON | Mean | 5.1 | Mean DIff | F value Sig,
Cand Mate It | 2.23 0 (144 148 .
render ; 1.159 (.248
Female Cad 203 0 025 63,602
) Married L6 | 2212 1 4361
Marttal Status S—— e ..... (1427 (V670
Un married 24 | 2171 3484
; Micro 190 | 2122 3716 148
Orgaasation : L2895 | G003
: Small bl | 2329 0 4632 107.394

Table 3 Opinion about the Digital Inclusion Among the SMEs.

Particular Types N | Mean | S.D | Source of Variance | Mean Square | ‘F’ Sig.
Less than 200 | 1 1.765 | -.
201500 | 29 | 2.304 | 3305 | Defween Groups | 341
Income 501-700 29 | 2.318 | .4498 1.970 | .102
701-1000 34 | 2.196 2727 | Within Groups 173
Above 1000 57 | 2110 | .4991
ate £ 2. 2897
Ux?edumtgd 4 ,103 89, Between Groups 223
Primary 4 2,103 | .2371
Middle 8 | 2463 | .5074
Education SSLC 20 | 2.094 | .3002 1.269 | .275
PUC 35 | 2.286 | .5148 | Within Groups 176
Graduation 60 | 2.153 | .4096 ’
Any Other 28 | 3.987 | .7804 )
Below 25 14 | 2.193 | .2839
Between Gr S .003 i
Age 26 to 40 99 | 2210 | 4479 | ZEVE HTOUPS 018 | 982
Above 40 37 1 2197 | .4007 | Within Groups .003
. . Less than 5 41 | 2.176 | .3190 .
"l?radmg Period 6 to 10 57 | 2243 | 1165 Between Groups 395 2.055 | .090
T
(in years) 11to 15 31 | 2.106 | .5054 | Within Groups 0173
More than 15 | 19 | 2.368 | .4488
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ABSTRACT

The modern workplace frequently exposes workers to difficult and perplexing situations that requirea high level of
endurance and fortitude to cope successfully. Employees must contend with challenging circumstances that force them
to navigate ambiguity, uncertainty, and seeminglyludicrous situations in this fast-paced and dynamic work environment.
This study intends to evaluatethe relationship between leadership traits, employee endurance, and its consequences on
perceptions of controlling absurdism in light of the significance of employee well-being and job satisfaction for
organisational performance. This study also attempts to investigate how leadership influences the relationship between
employee endurance and controlling absurdity at work.

Keywords: Supportive Leadership, Employee Endurance & Controlling Absurdism

INTRODUCTION

Employee performance and well-being at work can include a variety of factors, including employee endurance. It
describes an employee's capacity to work longer, more productive shifts in challenging or stressful circumstances.
They will have the endurance to work hard forlengthy periods of time. Even in difficult circumstances, their stamina
won't be compromised. Even if they become burned out, the performance did not deteriorate. In the workplace,
endurance is a valuable trait in employees. It emphasises continued work and output. Low employee endurance can be
attributed to when an employee is burned out, unproductive, or unhappy. They might intend to perform poorly, be
highly absentees, be disloyal or turnover intentions. A high level of employee endurance may indicate that a worker is
motivated, effective, content, or resilient at work. They might aim for high productivity, low absenteeism,high loyalty,
or low turnover. High employee endurance, meanwhile, can also increase the riskof overwork, stress, or tiredness if the
worker has adequate resources, support, or a healthy work-life balance. Finding a healthy level of employee endurance
that is compatible with the employee's demands and objectives is crucial for every organisation. Employee endurance
canbe viewed of and identified in terms of a variety of elements that represent various facets of their capacity to

maintain effort and performance across time.

Absurdism in the work place is the belief that tasks are pointless and senseless, and that any attempt to give them a
purpose or meaning will only lead to a clash with reality. The Oxford Dictionary (2019) defines ‘absurd’ as wildly
unreasonable, illogical or inappropriate It may also be used to describe actions or procedures that are
counterproductive, inconsistent, or unreasonable in the workplace. Absurd practices transcend formal logic or reason
(Loacker andPeters, 2015) and tend to be harmful, as they undermine the dignity of people (Bal et al., 2023).Employees
may receive contradictory messages Or instructions as a result of improper communication or understanding of
information. They may experience difficulties as a result of overly complicated processes and strict rules, which can
make them feel caught in an endlessseries of paperwork and permissions. They may become dissatisfied with as a result
ofinconsistent corporate policies or practises as they try to understand the regulations they mustabide by; they believe
their abilities are not appreciated or valued if their managers are overlycontrolling or micromanaging and Politics and
favouritism in the workplace can result in irrational judgements that put interpersonal relationships before performance
or merit
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Employers may assist employees in acquiring resilience and dealing with absurd circumstancesto increase productivity
and their general well-being with the help of compassionate leaders. The company must make sure that the managers
and supervisors set a good example. They build team trust and confidence by displaying fortitude and practical
problem-solving in the face of absurd circumstances. As a result, leadership qualities can increase workers endurance
and give the teams members the tools they need to better manage and control absurdity. This can therefore result in a
more adaptable workforce that can succeed even in difficult circumstances. As a result, it may be argued that
supportive leadership demonstrates abeneficial association between maintaining employee endurance and reining in
absurdity at work.

Supportive Employee Controlling

Endurance | Absurdism

Leadership

REVIEW OF LITERATURE

Khin Marlar Win (2016) in his study mentioned that there are two main functions of leaders inthe organisation one is
retention of the skilful employees and employees’ performance. He alsosaid that the behaviour of the leader has an
effect on the work outcomes and leaders should influence others to achieve the organisation goal. Therefore, the
leadership style will be important to improve the individual employee work performance.

Ethe and et al., (2012) also defined that leadership is the ability of a person who can influencethe behaviours or actions
of other people for the purpose of achieving goals and to maximize outcomes in the organization.

Matthijs Bal and et al., in their study mentioned that, the lens of absurdity helps to understand wider phenomena,
including inequality and marginalisation, and climate inertia. This study concluded that absurdity sometimes resulted
positive social changes, through problematization,resistance and imagination.

Ghadah Alarifi and Nawal Abdalla Adam (2023), According to their research, managers insmall and medium-sized
businesses must practise participative leadership in order to foster employees' innovative behaviour and guarantee the
viability of their businesses. Additionally, this study drawn the conclusion that participative leadership acted as a
mediator between innovative employee behaviour and long-term company viability.

STATEMENT OF THE PROBLEM

Absurdity in the workplace is the common issues in techno flexi work environment, which canbe control by the
combination of strong leadership, open communication, and a readiness to change and grow. Organisations must
actively encourage transparency, facilitate clear communication, and develop a culture of support in order to lessen the
appearance of absurdityand cultivate a workforce that is both productive and engaged. Creating an environment that
supports resilience, adaptability, and an optimistic attitude is essential to this endeavour because it establishes a link
between employee endurance and the decline in workplace absurdity. By assisting the employees in developing
resilience and handling absurd situations skilfully, managers or supervisors can boost productivity, increase job
satisfaction, and enhance general welfare.

OBJECTIVE OF THE STUDY

> To examine the significant relationship existing between employee endurance andsupportive leadership in
the workplace of different industries in urban Bengaluru, ‘

> To investigate any significant impact of supportive leadership and employeeendurance on controlling
absurdism

> To suggests the ways and means for effective work environment by controllingabsurdism in the workplace.
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This study has analysed the supportive leadership practices used by managers or supervisors increases the employee
endurance and reduce workplace absurdity. For that, it has framed thenull hypothesis based on the objectives as

follows;

NULL HYPOTHESES

HQ: There is no significant relationship between the employee endurance and supportiveleadership

HO: There is no positive relationship between the supportive leadership employee enduranceand controlling the

absurdism in the work place which leads to job satisfaction

RESEARCH METHODOLOGY

This paper is blend of descriptive and empirical in nature. This study collected data throughprimary sources using
questionnaire. The respondents were the employees of manufacturing

and service Industries, Bengaluru Urban. The sample size is 400. The study uses the convenientsampling method. To
collect the data the study analysed the litcrature and framed the questionnaire related to the supportive leadership,
employee endurance and controlling absurdism in the work place. It used five-point Likert scales to collect the opinion
of the employees about the independent variable’s supportive leadership, employee endurance and the dependent
variable controlling absurdism. The study analysed the collected data, through correlation and multiple regression

methods.

ANALYSIS

This study analysed the relationship between Leadership and Employee Endurance. Theresults are as follows,

TABLE 1
RELATIONSHIP BETWEEN SUPPORTIVE LEADERSHIP AND EMPLOYEEENDURANCE

Leadership Employee Endurance

Leadership Pearson' 1 533%

Correlation

Sig. (2-tailed) .000

N 400 400
Employee Pearson 533" 1
Endurance Correlation

Sig. (2-tailed) .000

N 400 400

** Correlation is significant at the 0.01 level (2-tailed).

The result of the above table shows that, there is a correlation between supportive leadership and Employee Endurance

as the significant level is less than 0.05.
The study further analysed that the supportive leadership and endurance has an impact on controlling the absurdism in

the workplace, using multiple regression method and the results are as follows
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TABLE 2 MODEL SUMMARY
djusted R Std. Error of theEstimate
Model R R Square [Square
1 .628° 394 361 35335

a. Predictors: (Constant), Employee Endurance, Leadership
From the above Table 2 the study has found that, the R -value 0.628 represents the correlation between the
dependent and independent variable. The value is greater than 0.4 therefore the model is good.

The R-Square value 0.394 shows the total variation for the dependent variable that could be explained by the
independent variables. This shows that the model is effective enough to determine the relationship.

The Adjusted R-Square value 0.361 is not far from 0.394, the difference between R Square and Adjusted R square is
minimum hence the variation of the sample results from the population in multiple regression

TABLE 3ANOVA
Sum of
Model Squares df | Mean Square F Sig.
1 Regression 3.005 3 1.503 12.035 .000°
Residual 4.620 397 0.125
Total 7,625 399
a. Dependent Variable: Controlling Absurdism
b. Predictors: (Constant), Employee Endurance, Leadership

From the above table P value is .000 at 5 per cent significance level and F value is greaterthan 1 the model is fit. The
study has found that the null hypothesis is accepted as P valueis less than 0.05.

TABLE 4
EFFECT ON SUPPORTIVE LEADERSHIP AND EMPLOYEE ENDURANCE
(Unstandardized Standardized 05% Confidence
Coefficients Coefficients Tnterval for B
Std. . Lower pper
Model .
oce B Error Beta ' Sig Bound Bound
1 (Constant) 1.771 547 3.129 | .003 |.603 2.818
Supportive
Leadership .043 .064 .089 .666 509 |-.087 172
Employee
Briduratice .567 126 .598 4495 | .000 |311 .823

a. Dependent Variable: Controlling Absurdism

Results of Table 4 Showed that, Null Hypothesis accepted for supportive leadership as P value is greater than 0.05
(0.509>0.05). It has showed that “There is no significant relationshipbetween the supportive leadership and controlling
the absurdism in the work place”. At the same time, it rejects the null hypothesis for employee endurance and accept
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the alternative hypothesis as P value is less than .05 (.000<.005). It showed that “There is a significant

relationship between employee endurance and absurdism”. Therefore, the above result suggest that the supportive
leadership has less impact in controlling absurdism and employee endurance alone has more impact in controlling
absurdism in the work place

FINDINGS

1. According to the study's hypothesis, supportive leadership and employee endurance arepositively connected.
This means that staff members are more likely to persevere through difficulties and maintain their commitment to their
work when leaders are helpful and create a favourable work environment.

2 Controlling absurdity at work is positively connected with employee endurance. This shows that
employees' ability to continue and stay focused can help to reduce or regulate absurdism, which can refer to
circumstances or behaviours that affect the efficiency and understandable functioning of the workplace.

3. There is no statistically significant link between supportive leadership and controlling in absurdity. This
indicates that the level of absurdity at work does not seem to be directly impacted by the availability or absence of

support from leadership.

CONCLUSIONS

According to the research, developing supportive leadership may effect on employee endurance. Employees are more
likely to help regulate or mitigate absurdity in the workplace when they are better equipped to handle difficulties. This
suggests that companies should think about encouraging supportive leadership practises as a way to encourage
employee resiliency and, indirectly, create a more sensible and productive workplace with less absurdity.

Furthermore, it implies that while supportive leadership is clearly advantageous for a variety of workplace factors,
absurdity in the workplace may not be directly influenced by it. Other aspects of the workplace, such as organisational
culture, staff attitudes, or outside forces, mayalso have an impact on absurdity. Organisations shouldn't just rely on
encouraging leadership to deal with or manage absurdity. In order to effectively combat absurdism, they may need to
look into alternative approaches and interventions, such as fostering an environment of open communication, outlining
clear expectations, or putting in place particular policies and procedures. Additionally, further study may be required to
comprehend the causes of absurdismand the best ways to deal with them.
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Abstract

In our study, we focus on evaluating the CAMEL rating system, a well-established method for assessing
the performance of banks, specifically within the context of the private banking sector. Our primary
objectives in this research are to ascertain the rankings of these private banks based on both CAMEL
composite and CAMEL overall ratings and to investigate how these ratings correlate with the total deposits
of these banks over the period spanning from 2018 to 2022. Our methodology encompasses four distinct
phases. In the initial phase, we compute the essential financial ratios that constitute the CAMEL composites
for each bank. In the subsequent phase, we assign rankings from 1 to 5 to each bank according to their
performance in each CAMEL composite for each year under consideration. In the third phase, we determine
the overall rankings of private banks based on the CAMEL composite and CAMEL overall assessments.
Lastly, in the fourth phase, we employ a regression model, with the CAMEL financial ratios' rankings as
independent variables and the total deposits of the banks as the dependent variable. By utilizing the
stepwise regression method, our results demonstrate that the most effective regression model yields an
adjusted R-squared value of 73.4% and a standard error of approximately 0.58. Our findings indicate
several key insights. Firstly, capital, as measured by the Capital Adequacy Ratio (CAR), and management
efficiency, represented by an efficiency ratio, both have positive effects on banks' total deposits. Earnings,
specifically through the Return on Equity (ROE) proxy, and liquidity, as indicated by the loans to deposits
ratio, also exert positive influences on total deposits. Conversely, earnings, calculated as the netl interest
income to net revenue ratio, and liquidity, assessed through the Cost of Current and Savings Accounts
(CASA), have a negative impact on total deposits. Notably, other ratios related to asset quality and the
remaining financial metrics do not appear to significantly affect total deposits in the case of banks.
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INTRODUCTION

The banking sector plays a critical role in the economy, as it serves as a key financial
performer and a reflection of other sectors. It acts as a vital channel for increasing
cumulative investments and promoting economic activities and growth. By encouraging
savings and mobilizing public savings, the banking sector contributes to the overall
development of the economy. Therefore, the success of the economy relies on the
effective performance of the banking sector. Banks form the foundation of the modern
economy and have a pivotal role in facilitating the transmission of monetary policy, which
in turn contributes to stability and fosters economic growth. The significance of banks
stems from their function as financial institutions that accept public deposits and utilize
them in various banking products, particularly by providing loans to customers to generate
interest income. Deposits and loans are fundamental components of a bank's balance
sheet, with deposits being a relatively cost-effective source of funds and loans being the
primary application of these funds. However, the expansion of deposits is reliant on the
financial strength of banks, which can further enhance trust in the institution. Conversely,
the increase in loan volumes should be associated with clients who possess high credit

ratings.

Rating systems play a crucial role in anticipating the potential bankruptcy of various
parties. Banks utilize these systems to objectively and accurately evaluate the
creditworthiness of their clients, enabling them to predict the likelihood of client
bankruptcy in advance (WuF, SuX et.al. (2021). Central banks utilize rating systems
because they bear the responsibility of overseeing and regulating the financial system of
a country1. These rating systems play a crucial role in assessing and evaluating the
health and stability of banks. By assigning ratings to banks, central banks can determine
the level of direct supervision that each individual bank requires1. This allows central
banks to allocate their resources and attention accordingly, prioritizing their oversight
efforts based on the risk profile of each bank.

Furthermore, the ratings assigned by central banks serve to enhance depositors' trust in
banks1. When depositors see that a bank has received a favorable rating from the central
bank, it instills confidence and reassurance in the bank's financial soundness and stability.
This, in turn, helps to foster trust in the banking system as a whole. Central bank
regulations are essential for economic and social stability and to prevent banks from
taking risks or making mistakes that could damage the banking system and the economy
as a whole. Regulations should also help make banks more financially sound and make
it easier for them to compete with each other (Noman et.al, 2021; Ngotran, 2021).

The idea of looking at how banks work and how they operate was first put into practice in
the US with the USFIR. Regulators and central banks around the world started using
CAMEL as a way to measure how strong and weak banks are and to decide how much

supervision is needed for each bank.

Camel rating system (CAMEL) is the acronym for the 5 assessment composites: Capital
Asset Quality Management Quality Earnings Quality Liquidity These ratings are highly
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relevant to depositors, as they can increase their confidence in banks and safeguard their
wealth.

Our objective in this study is to identify the factors that influence bank deposits through
the use of CAMEL composite rankings and the overall ranking of Indian private banks.
The Indian Private Banking System is one of the largest banking sectors in India,
accounting for 34% of total banking assets in the region. The Bank Index NIFTY is the
benchmark sector index in the India n Banking Stock.

This paper presents a comprehensive analysis focusing on the influence of CAMEL ratios
on the total deposits of Indian private banks. The key findings of this study encompass
the ranking of each bank with respect to CAMEL ratios ranging from 1 to 5, covering the
period from 2018 to 2022. We also rank the banks based on individual CAMEL
components and establish an overall ranking by averaging these rankings over the 2018-
2022 timeframe. Furthermore, we identify which specific CAMEL components exert the
most pronounced impact on the total deposits of private banks. In addition to this empirical
analysis, the paper examines into the most substantial theoretical and literature reviews
concerning the CAMEL framework and its application within the banking sector.

LITERATURE REVIEW

Singhal P K et.al, (2020) describe banks play a crucial role as a fundamental pillar of any
economy and are intricately interconnected with the financial systems that underpin
economic activities. Despite banks operating within the same country and sharing a
common economic environment, substantial differences in their performance can be
readily evident, as observed in (Biswas,2020).

CAMELS as overall rating systems and its impact on performance of banks

CAMEL's rating scale for banks ranges from 1 to 5, with 1 representing strong
performance and excellent risk management practices, and 5 denoting the lowest rating,
indicating the poorest performance and a lack of risk management practices.

Numerous researchers have employed the CAMEL model to assess and rank both public
and private banks Suman et.al (2019). The examination of the financial performance of
both public and private banks was conducted to determine their rankings, which were
based on the five CAMEL composite factors and their overall rankings. Vadrale K S (2019)
analyzed that three of the CAMEL composites, specifically asset quality, earnings quality,
and management efficiency, private banks demonstrated superior performance.
Conversely, public banks outperformed in the liquidity composite. But Singhal P K (2019)
was observed that public banks have prioritized boosting their capital composites to
achieve a suitable capital level. However, there is a need for them to explore more
innovative strategies to allocate their funds effectively and optimize their profitability.
Sharma G, and Sharma D (2017) research revealed that private banks outperform public
banks exclusively in the areas of management efficiency and earnings quality. in the
remaining CAMEL composites, both categories of banks exhibit similar performance
levels. Furthermore, other scholars have explored distinctions between conventional and
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Islamic banks through the utilization of the CAMEL model. The research findings indicated
that, in accordance with the CAMEL model, conventional banks displayed superior
performance compared to Islamic banks. Lastly, it's worth noting that the CAMEL model
is widely recognized and extensively employed by researchers to evaluate the financial
performance of banks. Additionally, numerous central banks around the world rely on it
to assess the standing of banks (Hewaidy A M.et.al,2020: Saif-Alyousf, 2017). PekkayaM
and Erol F (2019) discovers made that the CAMEL model has the potential to serve as a
foundation for creating an early warning system to predict potential bank failures.

e Dr. Milind Sathye (2005) paper conducted an analysis to determine the production
efficiency scores of Indian banks for the year 1997-98. These scores were computed
using the non-parametric Data Envelopment Analysis method. The results of the
study indicate that, according to Model A, Public sector banks exhibited a higher
average efficiency score in comparison to private sector and foreign commercial
banks operating in India. However, based on Model B, while public sector banks had
lower average efficiency scores than foreign banks, they still outperformed private
sector commercial banks in terms of efficiency. In the study conducted by Mr. Santosh
Kumar and Dr. (Mrs.) Roopali Sharma in 2016, a ranking of sample banks was
performed based on CAMELS parameters, leading to the following key findings:

v" Kotak Mahindra Bank secured the top position in terms of capital adequacy, with ICICI
Bank following closely.

v" SBI had the highest non-performing asset (NPA) levels within its peer group, with
ICICI Bank coming in second.

v PNB demonstrated exceptional management efficiency, earning the highest grade in
this parameter.

v' SBl and PNB both excelled in terms of earning quality.
v Kotak Mahindra and ICICI exhibited remarkable efficiency in managing their liquidity.

v' The comprehensive performance assessment ranked SBI in the first position,
followed by PNB and HDFC Bank.

* Sudeep Kalakkar (2014) underscored the significance of capital adequacy
requirements and the strategies employed by banks to bolster their capital ratios. The
study emphasized that rating agencies, employing the CAMELS model, gave
particular attention to the capital adequacy ratios of banks when assigning ratings to
their certificate of deposits, fixed deposits, and bonds.

* Additionally, the study noted that the implementation of Basel Il had the potential to
enhance the risk management systems of banks. This was because banks were
striving to maintain sufficient capital to mitigate underlying credit risks and fortify the
overall financial stability of the country. In the Indian context, in the short term,
commercial banks might need to increase their regulatory capital levels to comply
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with Basel Il requirements. Nevertheless, in the long term, they stood to benefit from
improved operational and credit risk management practices.

e Mr.Nandan Velenkar, Ms. Surbhi Pahuja (2019) using The rating model examined the
factors that impacted the performance of both Islamic and conventional banks in the
United Arab Emirates (UAE) from 1996 to 2008. The findings of the study indicated
that for conventional banks, factors such as liquidity and concentration played a
pivotal role in determining their performance. Conversely, for Islamic banks, the
performance was notably influenced by cost and the number of branches.

« Mr.Parvesh Kumar Aspal1, and etal-(2019), studied - A robust financial system plays
a crucial role in driving a country's economic development. Within this financial
system, the banking sector stands as a vital component. Hence, the economic
significance of banks cannot be understated. Evaluating the performance of the
banking system serves as an effective method and indicator to assess the overall
health of a nation's financial system.

e The primary goal of the current study was to investigate how bank-specific factors
and macroeconomic factors collectively impact the performance of private sector
banks in India.

e Ms.Madhavi, and Dr.Amit Srivastava, (March-2019) Studied The study employed the
CAMEL framework, consisting of five key parameters: Capital Adequacy, Asset
Quality, Management Efficiency, Earning Quality, and Liquidity. Additionally, Data
Envelopment Analysis (DEA) was conducted to assess the productive efficiency of
banks, gauging their potential.

The research aimed to validate a bankruptcy model through the analysis of RBI
announcements regarding bank mergers and winding up. Furthermore, the study
endeavored to develop a model called the Swing Trading Model, leveraging Non-
Performing Assets (NPA) as a catalyst. This was done with the objective of minimizing
losses and maximizing returns for shareholders and traders, particularly in adverse
scenarios of banking performance.

The study encompassed 41 banks from various segments of the banking sector, inciuding
public banks, private banks, and foreign banks, spanning the years 2001 to 2016.

Mr. Parveen Chauhan (2019) examined of the performance of foreign banks in 10
European nations was conducted, encompassing a total of 319 banks. The study
revealed that the presence of foreign banks had a detrimental impact on the revenue of
domestic banks, affecting both non-interest income and interest income derived from
assets, along with overall profitability. Additionally, the study identified an increase in
overhead costs and heightened competition with domestic banks as a result of the entry
of foreign banks, particularly in the short term.

Mr.Nandan Velenkar, Ms. Surbhi Pahuja (2019) studied The study employed a regression
model within E-views to investigate the causal relationship between variables. The
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findings of the study demonstrated that the cost associated with human capital exerts a
significant influence on the financial performance of private sector banks in India.

Mr. Parveen Chauhan (2019) studied the comprised two distinct stages. In the initial
stage, the research focused on evaluating efficiency, examining shifts in banking structure
and concentration. In the subsequent stage, the aim was to identify the factors influencing
banking efficiency and concentration, both at the bank-specific and country-level
contexts.

Mr. Pushkala Narasimhan and K.A Venkatesh (2019) analysed Over the past decade, a
substantial body of literature has emerged, employing Data Envelopment Analysis (DEA)
to assess the efficiency of diverse industrial sectors. In our study, we have applied a two-
stage DEA approach to evaluate the efficiencies of both public and private sector banks,
within the framework of OBS (Operations and Banking Services).

Dr. Arasu Raja, (2019) studied In the age of technological advancement, an ongoing
commitment to learning is imperative for the workforce, regardless of their industry. This
need extends even to public sector enterprises, which must compete with their private
sector counterparts. In this context, the rising technology of e-learning systems in India
has emerged as a means to facilitate continuous learning through the internet and
electronic networks.

The principal objective of this research is to assess how the quality of e-learning systems
influences the organizational performance of specific public sector banks located in
Chennai city.

Methodology

To address our research questions, we will begin by establishing the CAMEL ranking for
a selection of private banks. This ranking is crucial, as the Reserve Bank of India has
imposed stringent regulations to evaluate and ensure the financial stability and strength
of these banks. The goal is to determine the appropriate level of supervision and oversight
required for each bank. It's worth noting that all the selected banks have exhibited strong
financial performance, characterized by high rankings and excellent financial ratios.

Our approach involves simulating the CAMEL model ranking by thoroughly analyzing
specific financial ratios associated with each CAMEL composite. Subsequently, we will
rank the Private banks based on these financial ratios and further categorize them within
each CAMEL composite. This process will culminate in assigning an overall CAMEL rank
to each private bank.

Collection of data

Our research began with the calculation of financial ratios corresponding to the CAMEL
model composites, which include Capital, Assets Quality, Management Quality, Earnings
Quality, and Liquidity. These ratios were analyzed for a total of five Private banks, over
the period spanning from 2018 to 2022.

Nov 2023 | 101



Tianjin Daxue Xuebao (Ziran Kexue yu Gongeheng Jishu Bany
Journal of Tianjin University Science and Technology

1SSHN (Online):0493-2137

c.publication: Online Open Access

Vol: 56 Issue: 11:2023

DOk 10.5281/zenodo. 10089581

To investigate the impact of the CAMEL model on banks' total deposits, we computed a
range of financial ratios for each bank over the same period:

« Capital Ratios: Total Capital Adequacy Ratio (CAR), CAR Tier 1

o Asset Quality Ratios: Loan Losses to Total Loans (LL/TL), Loan Losses 1o Total
Equity (LL/TE)

o Management Ratios: Net Profit per Employee, Efficiency Ratio, Earnings Growth

o Earnings Ratios: Return on Assets (ROA), Return on Equity (ROE), Net Interest
Income to Total Assets (NII/TA), Net Interest Income to Net Revenue (NII/NR)

« Liquidity Ratios: Loans to Deposits (LTD), Current and Saving Accounts to Total
Deposits (CASA)

These financial ratios were used as indicators of the financial health and performance of
the banks under study. By examining these ratios over the specified period, we aimed to
gain insights into how the CAMEL model and its individual components influence the total
deposits held by these banks.

Ranks based on the financial ratios derived from the CAMEL model

We will employ the financial ratios calculated for the period spanning 2018 to 2022 to
compute the mean of each ratio for every bank in our study. Subsequently, we will assign
ranks to the banks, ranging from 1 to 5, based on their respective average ratios. In this
ranking system, a rank of 1 signifies the bank with the most favorable ratio, while a rank
of 5 indicates the bank with the least favorable ratio.

Table 1: shows ranks of private banks by means of CAMEL (Capital Asset Quality
Management Quality)

Bank | CAR CAR [ |\ L | LuTE Net profit of Efficiency Earnings |
total | tier 1 each employee ratio growth |

HDFC |1 1 1 2 4 5 1

ICICI 2 5 3 3 4 2

AXIS 3 3 4 1 1 2 4

Kotak 5 4 3 5 5 1 5 ]

Indusind | 4 5 2 4 2 3 3 B

We will compute the average ratios over the 2018-2022 period for each bank and rank
them from 1 to 5 based on these average ratios, following a methodology used by Singhal
in 2020, as depicted in Table 1. The rankings range from 1, indicating the best ratio, to 5,
denoting the lowest ratio.

In line with the Basel Il Accords, the measurement of a bank's capital is accomplished
through capital adequacy ratios, which include total and tier 1 capital adequacy ratios
(CAR). These ratios are calculated by dividing a bank’s capital by its risk-weighted assets.
A bank's capital comprises tiers I, I, and Wll, with Tier 1 encompassing shareholiders'
equity and retained earnings. The denominator in CAR ratios consists of risk-weighted
assets, which encompass operational, credit, and market risk. Central banks enforce CAR
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(total and tier 1) ratios based on Basel Accord recommendations, with the stipulation that
total CAR should not fall below 10.5% and tier 1 should not be lower than 6%. CAR ratios
hold great significance for regulatory bodies as they ensure that a bank's capital can
absorb a reasonable amount of loss, thereby safeguarding against excessive risk and
insolvency. These ratios, in turn, protect depositors and contribute to the stability and
“soundness of the financial sector, both domestically and internationally.

Our analysis, presented in Table 1, reveals that HDFC Bank boasts the highest CAR
ratios, while Kotak Bank and Indusind Bank exhibit the lowest CAR and CAR tier 1 ratios,

respectively.

When considering the asset quality of banks, it's closely related to the quality of loans
within their portfolio. This is vital for enhancing the overall stability and profitability of the
bank. Loans are categorized into performing loans (PL) and non-performing loans (NPL),
with NPL representing loans where the borrower has not made scheduled payments for
90 days. Our study focuses on loan loss ratios, which signify the losses incurred by banks
when loans are not repaid. According to the asset quality proxies presented in Table 1,
HDFC Bank shines with the best asset ratios and the lowest loan loss ratios, whereas
Bank Indusind ranks the lowest. Turning to management ratios, these metrics gauge the
management's ability to effectively oversee the bank's core activities and funds. Key
management ratios include the efficiency ratio, which reflects the bank's ability to make
efficient use of its funds, and indicators of the bank's profit maximization capabilities such
as net profit per employee, efficiency ratio, and earnings growth. Our analysis indicates
that Kotak Bank leads in net profit per employee and efficiency ratio, while HDFC Bank
and ICICI Bank trail in efficiency ratio and net profit per employee, respectively. Lastly,
HDFC Bank demonstrates the highest earnings growth compared to the other banks in
the analysis.

Table 2: shows ranks of private banks in terms of CAMEL Composites (Equity,

Liquidity)

Bank ROA | ROE | NIUTA | NI/NR | LTD | CASA
HDFC 5 5 2 1 1 3
ICICI 1 1 1 5 4 1
AXIS 3 4 4 4 5 3
Kotak 2 3 3 2 2 5
Indusind 4 2 5 3 3 4

Table 2 highlights the significance of Earnings as a primary Key Performance Indicator
(KPI) for any institution, with ROA (Return on Assets) and ROE (Return on Equity) serving
as crucial indicators of profitability. Additionally, within the banking sector, there are
specialized earnings ratios, notably Net Interest Income to Total Assets (NII/TA) and Net
Interest Income to Net Revenue (NII/NR). Net interest income stands out as the most
critical component in the income statements of banks and serves as their primary source
of revenue. Using proxy measures for ROA, ROE, and NII/TA, ICICI Bank emerges with
the highest ratios, while Indusind Bank, HDFC Bank, and Kotak Bank show the lowest
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ratios for these indicators. Concerning NII/NR, HDFC Bank reports the highest figure, with
AXIS Bank at the opposite end of the spectrum.

Liquidity pertains to a bank's capability to meet its current liabilities with its current assets.
Bank liquidity ratios encompass Loans to Deposits (LTD) and Current and Savings
Accounts to Total Deposits (CASA). Notably, HDFC Bank demonstrates the most
favorable LTD ratio, while AXIS Bank presents the lowest LTD ratio. In terms of CASA,
ICICI Bank leads with the highest ratio, while Indusind bank has the lowest CASA ratio.

Data Analysis & Outcomes

Ranks based on CAMEL composites and overall rank

Table 3. Overall ranking of private banks using CAMEL
Bank Cc | A|M|E | L | CAMEL
HDFC 12 | 104935 (45 2.9
ICICI 26|20 [36[26]|50 3.8
AXIS 26 | 40 | 283632 3.9
Kotak 35|35 [10/46]|25 4.2
| Indusind | 4.5 50 |40 (17119 4.9

To determine the rankings of selected private banks based on CAMEL composites and
CAMEL's overall assessment, we employed a method of averaging the ranks of individual
financial ratios within each composite of CAMEL composites. Specifically, for the Capital
composite, we averaged the rankings of "CAR and CAR tier 1" for each bank to derive
the Capital ranking, as displayed in Table 3.

In the CAMEL composite ranking, HDFC Bank excelled with the highest rankings in
Capital and Assets ratios, while Kotak Bank showcased the best Management quality
ratios. For Earnings ratios, Indusind Bank emerged as the leader with the highest average
earnings ratios. Indusind Bank also secured the top position in Liquidity ratios.

To establish the banks' overall rankings according to CAMEL, we computed the average
of the five CAMEL composites. These calculations revealed that HDFC Bank achieved
the highest CAMEL overall ranking, closely followed by ICICI Bank, while Bank Indusind
obtained the lowest CAMEL overall ranking.

Regression Analysis
Table-4 shows the regression analysis of CAMEL rating of Private Banks on

deposits
Model | Predictors Efficiency Ratios | R R squared | Std. Error |
1 Efficiency Ratio 0.692 0.479 0.82
2 CASA 0.785 0.616 0.71
| 3 CASA NII/NR 0.821 0.674 0.66
4 CASA NII/NR, LTD, 0.844 0.712 0.63
5 CASA NIUNR, LTD, CAR, | 0.858 0736 | 061
6 CASA NI/NR, LTD, CAR, ROE. | 0.874 0.764 0.58
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Table-5 shows the ANOVA test of the linear regression model on deposits

Sum of Squares | df | Mean square F
1 38.75 1 32.759 48.9
2 42.1 2 21.04 41.71
3 46.01 3 156.34 35.1
4 48.5 4 12.2 30.1
5 50.1 5 10.1 27.4
6 53.1 6 8.7 25.9

Tables 4 and 5 further illustrate the impact of Capital composite, as measured by CAR
(Capital Adequacy Ratio), on total deposits. A high CAR signifies greater efficiency and
stability, reducing the risk of a bank's insolvency and ensuring that it can meet its financial
obligations. Consequently, a high CAR instills more confidence in depositors, leading
them to deposit more funds in the bank. It's worth noting that our findings reveal a
significant positive effect of Capital ratios on total deposits, which is not in line with
research that reported a negative and insignificant influence on total deposits.

Additionally, our results show that the Management composite has a positive effect on
overall management, as measured by the efficiency ratio, and its impact on total deposits.
Efficiency is a critical key performance indicator (KPI) for banks because it reflects the
bank's ability to efficiently utilize funds and deposits. Effective utilization translates to
increased profitability for banks and maximized wealth for shareholders. Earnings, as an
indicator of good management and efficient fund handling, also exhibit a positive influence
on total deposits, as measured by ROE (Return on Equity).

However, our analysis did reveal a negative impact of earnings, measured by NII/NR (Net
Interest Income to Net Revenue), on total deposits. This result contrasts with research
that found a negative effect on the profitability of total deposits.

DISCUSSION

Our study aims to investigate the impact of the CAMEL ranking on the total deposits of
Indian private banks during the period spanning from 2018 to 2022. We have utilized
various financial ratios as indicators of the CAMEL ranking. These ratios encompass:

 Capital Adequacy Ratios: These are represented by Capital Adequacy Ratio (CAR)
and CAR Tier 1. Notably, HDFC Bank displayed the highest CAR ratios, indicating
strong capital adequacy, while Indusind Bank had the lowest CAR ratios.

» Asset Quality Ratios: These include Loan Losses to Total Loans (LL/TL) and Loan
Losses to Total Equity (LL/TE). Bank Indusind was found to have the most favorable
asset quality, with the lowest rankings in these categories.

e Management Ratios: Net Profit per Employee and Efficiency Ratio were used as
measures of management effectiveness. Axis Bank excelled with the highest net
profit per employee and the most efficient operations. Conversely, Bank Indusind
ranked lowest in both these categories.

Nov 2023 | 105



Tianiin Daxue Xuebao (Ziran Kexue yu Gongcheng Jishy Ban)/
Journal of Tianjin University Science and Technology

ISSN (Online):0493-2137

E.publication: Online Open Access

Yol: 56 lssue: 11:2023

DO 10.5281/zenodo. 10085581

« Earnings Ratios: Return on Assets (ROA), Return on Equity (ROE), Net Interest
Income to Total Assets (NII/TA), and Net Interest Income to Net Revenue (NII/NR)
were employed as earnings indicators. HDFC Bank demonstrated the highest
earnings growth, whereas Indusind Investment Bank had the lowest earnings growth.

 Liquidity Proxies: We used Long-Term Debt (LTD) and Non-Interest Income to Total
Deposits (NON-IID/TD) as proxies for liquidity, although detailed results for these
ratios are not provided.

In summary, our analysis highlights the variations in the CAMEL ranking indicators among
Indian private banks over the specified period. These findings shed light on the relative
financial health and performance of these banks, which can have implications for their
total deposits and overall financial stability.

Limitation and further study

This paper has some limitations such as the paper is focus on quantitative approach than
the qualitative and future studies can be done for public banks and combination of both
public and private banks. Also, the results of this study can be improved by considering
sensitivity analysis. The CAMEL study is also done for with other models

Implications

The findings of this study have the potential to instill greater confidence among bank
depositors, bolstering trust in the private banking sector. Furthermore, investors stand to
gain by considering investments in the stocks of these resilient banks, thereby increasing
their potential returns.

In addition, the study offers valuable insights for policymakers within the private bank and
regulatory authorities. They can leverage the bank rankings provided in this study to
develop early warning systems for financial institutions. Such systems will streamline the
supervision processes conducted by various regulatory bodies overseeing all banks. This,
in turn, will contribute to fortifying the robustness and resilience of the banking sector,
ultimately fostering economic stability.
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Abstract
The ultimate outcome of higher education is to make graduates ready to take over the future
challenges and excel in their career. This career can either be working as employee (in private
company / Government sector) or be a leader of self-start-up (entrepreneurship). Problem
solving ability and critical thinking have undoubtedly remained the most essential skills
expected from graduates by employers as well as investors / money lending agencies of a start- |
up. Problem solving ability goes beyond professional life, where it is needed even to manage
and Iead a happy personal life. The success celebration of any solution depends mainly on how
the problem solvers have defined the problem. It is rightly said, ‘A well-defined problem is half
solution done’. Design Thinking is a method of solving problems addressing humans' needs
and desires in a technologically feasible and strategically viable way. It focuses on achieving
practical results and solutions in a multi-disciplinary way. This work describes the use of mind-
mapping technique in defining effective problems, ultimately enhancing the problem-solving
ability amongst learners with a focus on using Design Thinking approach of Problem-Solving.
Key words- Design Thinking, problem solving, mind-mapping

Introduction

The 21st century is about new challenges and problems which require a new set of skills. The
world around us is evolving rapidly, and students in higher education need to learn essential
skills such as critical reasoning, problem solving and critical thinking. Many studies have
shown that students today need to develop these skills to solve key real-world problems.
Because of the importance of these skills, many education institutes are trying to incorporate
these skills into their curriculum. The role of teachers thus increases in finding the innovative
methodologies to serve the purpose and facilitate students to acquire these skills.

Need for Developing Problem Solving Skill
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In the past, students followed a mechanical progression in education. Every year posed new
challenges and concepts for them as they undertook a standardized, one-size-fits-all curriculum
and examinations. Education was concerned with getting the correct answer and scoring high
grades, to reach the next level. There was little room for out of the box thinking that considered
innovative solutions. The more information students could retain and regurgitate, the better
equipped they were for an exam, ultimately translating to their real-life success. As a result,
students were kept astray from practical skills and complex real-world problems they would
eventually face after finishing their formative years in school and college. However, the 21st-
century problems require both theoretical as well as practical knowledge. Students need to think
out of the box to find suitable solutions to new and upcoming challenges. The ‘National
Education Policy — 2020 also aims at helping students develop problem-solving skills and
make them more fit for future challenges and opportunities.

Concept of Problem- Solving

Problem-solving is a systematic process that involves critical reasoning and thinking to find a
suitable solution to problems to achieve desired objectives. Following are the reasons why
problem-solving is essential for school students:

0 It helps students distinguish between solvable issues and problems that cannot be
solved.

0 It is necessary for preparing students to face complex multi-disciplinary and multi-
variable problems.

0 Students who learn problem-solving skills often have a deeper understanding of
causality.

0 When students solve complex problems individually or in a group, they become more

resilient. They learn to look at problems from a new and different perspectives.
Therefore, it makes them capable of taking more calculated risks.

0 Problem-solving is essential to a student’s development because confident and
productive students usually grow up as successful and confident employees as well as
managers.

0 When students practice problem solving consistently, they can develop better social and
situational awareness.

0 Employers always demand individuals who can work in a group and can Jump out of
their inherent thinking mode, especially since many of the challenges that the world
faces today are unique and new.

The World Economic Forum has also recognized problem-solving skills as one of the ten

essential 21st-century skills. A focus on problem-solving during the years of graduation helps

students be more resourceful, confident, and think methodically. It enables students to tind
constructive and unique solutions to the problems of current times. Parents and teachers need
to focus on these skills for their child’s overall development.
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Methodology of Problem Solving - Design Thinking for Creative Problem Solving

Out of the different methodologies adopted for problem solving, Design Thinking is an
important and advanced one. Design thinking is a philosophy as well as a process aiming to
find innovative solutions to the problems. Design thinking started out as a process for creating
sleek new technology and products. But this methodology is now widely used across both the
private and public sectors, for business and personal projects, all around the world. Design-
thinking methodology was popularized by design consulting firm IDEO. The methods gained
momentum in the larger business world after Tim Brown, the chief executive officer of IDEQ,
wrote an article in 2008 for the Harvard Business Review about the use of design thinking in

business—including at a California hospital, a Japanese bicycle company, and the healthcare
industry in India.

Design thinking is a process for solving problems by prioritizing the user’s needs above all else.
It relies on observing, with empathy, how people interact with their environments, and employs
an iterative, hands-on approach to creating innovative solutions. Design thinking is “human-
cantered,” which means that it uses evidence of how consumers (humans) actually engage with
a product or service, rather than how someone else or an organization thinks they will engage
with it. To be truly human-cantered, designers watch how users use a product or service and
continue to refine the product or service in order to improve the consumer’s experience. This
is the “iterative” part of design thinking. It favours moving quickly to get prototypes out to test,
rather than endless research or rumination. In contrast to traditional problem-solving, which is
a linear process of identifying a problem and then brainstorming solutions, design thinking only
works if it is iterative. It is less of a means to get to a single solution, and more of a way to
continuously evolve your thinking and respond to user-needs. Though there are different blends
of design thinking methodologies, here, the basic methodology is explained:

Empathize Define ldeate Prototype Test
Fig.1 Stages in Design Thinking

Empathise — In this first step, a high understanding of users and their requirements is gathered
by following empathising with users and conducting interviews of the users. A deep dive is
taken into user-needs and their emotional insights associated with the problem. It generates a
broad list of activities, requirements, challenges, emotions and so on.

Define —This stage comprises of analysing the complex (mixed) data received in earlier stage
of empathising. It requires skills such as sorting the data, categorizing the data, data
interpretation and interlinking the categories of data. As the saying goes, ‘A well-defined
problem is half solution done’, this stage is the most critical stage in problem solving.

Ideate — This stage includes the ideation process for getting multiple solutions to the problem.
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Here, all the possible ways of solving the problem are discussed and brainstormed and the most
suitable or the solutions addressing maximum user-needs are finalized for next step. It applies
use of the knowledge base, creativity, science and technology.

Prototype — The ideas which were shortlisted in earlier stage are further taken up for proto-
typing wherein the models of these solution ideas are made out using sketches, flowcharts,
wireframes, software, physical models from cheap materials, etc.

Test — After preparing prototypes, its time to validate the chosen solution ideas. Goals and
evaluation criteria are set and observations/feedback about performance of the prototypes are

noted down. Further, a comparative study of these results is done to optimize and find a final

solution to the given problem.

Using Mind-Mapping Technique for Formulating Problems in Design Thinking (Define
Stage of Design Thinking)

Einstein nailed the definition of problem solving. He said, “The formulation of the problem is
often more essential than its solution, which may be merely a matter of mathematical or
experimental skill.” It is very clear that including the highest possible variations and extractions
of data obtained prior to problem formulation, is very important in problem solving. Further,
interpretation of the bulk data can be made easy by understanding interlinking of the
categorized data. Thus, there is a need of some special effort to be put in problem formulation
which shall include all the required aspects as well as it shall not confuse the ones into the
process. Mind maps are a one-of-a-kind way to stay organized as well as an effective way of
sharing detailed information. Mind maps are an excellent way to be creative while also
connecting your findings.

Mind mapping is a great way to brainstorm, plan, or turn ideas into the steps needed to make it
real. This technique was developed by Tony Buzan. Mind Mapping is a technique of visual
representation to show relationship between various ideas, concepts or other information. It
helps in project planning, collecting and organizing data, brainstorming and solve problems.
The mind maps can be prepared by using colour pencils and papers. Today, we also have digital
tools for the same.
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Steps used in Mind-Mapping

0 All mind maps begin with a main concept or idea to which rest of the map revolves
around, so choosing that idea or topic is the first step. Begin by creating an image or
writing a word which represents that first main idea.

0 From that main idea, create branches (as many as needed), that each represent a single
word that relates to the main topic. It’s helpful to use different colours and images to
differentiate the branches and sub-topics.

0 Then, create sub-branches that stem from the main branches to further expand on ideas
and concepts. These sub-branches will also contain words that elaborate on the topic of
the branch it stems from. This helps develop and elaborate on the overall theme of the
mind map.

The best way to explain a how to mind map is by using the mind map itself (refer figure 2).

Case Study —Applying Mind-Mapping T echnique to Formulate Problems from Empathy
Data obtained for Persons with disability

A batch of students of Third Year (Bachelor of commerce -B COM Course) was assigned to
formulate problems for the persons with disability as an assignment work for the subject of
‘Creativity and Inovation’. They were expected to follow the initial step of design thinking i.e.
Empathising with the users as explained above. They had to collect empathy data by:

1. assuming themselves as persons with disability
2. gathering observation data from their peers
3. conducting interviews of the real persons with disability

Further they had to list out all the activities of the concerned people, put up the variation cases
in these listed activities and finally find out the pain points leading to possible problem
statements.

The students completed the task and had brought the information. It was observed that they
were not in a position to summarize the information and come up with the concluding remarks.
They were overwhelmed by the amount of data and variety of data they obtained. Some of the
students were confused and were not in a position to finalise the problem statements.

Further these students were trained to develop mind-maps as discussed earlier and asked to
apply the mind-mapping technique to the empathy data of the persons with disability. It was
observed that, the process of developing mind map based on the information they collected,
facilitated them to categorize the data, set-up correlations and present the summarized form of
information in an effective and easily understandable way. The simple mind-map as shown
below was developed in a brainstorming session. Further, the map was taken up for next
brainstorming session that led to the formulation of the problem statements. The same is also
represented in figure.3 below. A significant shift in the problem-solving approach of students
was observed and the activity gave a boost to these students as they could overcome the feeling
of overwhelming and confusion with the help of mind- mapping technique.
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Conclusion

The following conclusions are drawn at the end of this work:

1. Problem Solving skill is an essential skill to be imparted to students in a view to comply
with the National Education Policy — 2020 and prepare students for future challenges
and opportunities.

2. Use of Design thinking approach focuses on the formulating an all-inclusive problem
due to inclusion of high-level empathising with the user before defining the problems
to solve.

3. Mind-mapping is an effective tool to organise and present information for brainstorming
and likewise ideation sessions.

4. Use of mind-mapping facilitates organising empathy data, establishing co-relations
between various data categories related to user and thus helping students to formulate
problems effectively.

5. This way of blending the methodologies, encouraged students and helped them to
overcome confusions and overwhelming caused due to random data received.
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Abstract:

By enabling continuous connectivity between tangible entities and the digital realm, the
Internet of Things (IoT) has caused a paradigm shift in our interactions with the environment.
Sensors, which serve as the sensory organs of Internet of Things (IoT) systems, are central to
this revolutionary technology, amassing significant data from their surroundings. This review
article looks at the wide range of sensors used in Internet of Things (IoT) applications and the
various domains in which they are used.

The first section of the evaluation provides a comprehensive overview of the Internet of Things
(IoT) and its significance in today's interconnected world. The text emphasises the critical
importance of sensors in enabling IoT ecosystems and identifies the fundamental
characteristics that make sensors indispensable for data acquisition.

The sections that follow provide an in-depth examination of sensor taxonomy, which
categorises sensors based on their functionalities and operational principles. Environmental
sensors, biometric sensors, proximity sensors, image and video sensors, and other sensor types
are covered. Each sensor category is thoroughly examined, providing insights into their
respective underlying technologies and the unique data that they can capture.
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Furthermore, the article delves into the various applications of these sensors in various fields.
The use of sensors in various sectors, such as smart cities, healthcare, agriculture, industrial
automation, and others, is demonstrated through case studies and examples. The article
emphasises the importance of sensor data in developing practical insights and improving
decision-making quality in these fields.

In addition, the article discusses emerging trends and challenges in the field of IoT sensors.
This highlights the importance of addressing issues such as power efficiency, sensor
interoperability, and data security in order to ensure the continued growth and prosperity of
Internet of Things applications.

This review concludes with a thorough examination of the applications and utilisation of
various sensors in the Internet of Things. This statement emphasises the critical role of sensors
in influencing the Internet of Things (IoT) environment and demonstrates their ability to affect
significant changes in a variety of industries. Sensors will continue to play a critical role in the
Internet of Things, enabling new opportunities and propelling advancements in a globally
interconnected society.

Key Words:

Internet of Things (IoT), Sensors, Applications, Al in IoT

Introduction

The Internet of Things (IoT) is a game-changing technological paradigm that has transformed
how we interact with the digital world by connecting physical devices and allowing them to
communicate and share data seamlessly over the internet. In essence, IoT extends the power of
the internet beyond traditional computing devices to a wide range of everyday objects, resulting
in a network of interconnected devices capable of collecting, exchanging, and acting on data
in real time. The evolution of IoT has been an enthralling journey marked by technological
advances, widespread adoption, and the promise of reshaping industries and improving various

aspects of our daily lives.

IoT has its origins in the early 1980s, when the concept of "embedded internet" first emerged.
However, the term "Internet of Things" did not become popular until the late 1990s and early
2000s. Kevin Ashton, a British technology pioneer, is widely credited with coining the term
while working at Procter & Gamble in 1999. Ashton imagined a future in which everyday
objects would be outfitted with sensors and linked to the internet, forming a network in which
data would flow seamlessly between devices. This was the conceptual start of IoT.

The evolution of IoT can be divided into several key stages, each marked by significant
technological advancements and shifts in [oT solution adoption. The initial conceptualization
and experimentation with basic connected devices occurred duﬁng the first phase, known as
[oT 1.0. This phase laid the groundwork for RFID (Radio-Frequency Identification) technology
and early sensor networks. However, during this time, widespread adoption was hampered by
limited processing power, high costs, and a lack of standardised protocols.
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The subsequent phase, IoT 2.0, saw significant advances in communication protocols, sensor
miniaturisation, and improved connectivity. The introduction of IPv6 was critical in providing
a virtually infinite number of IP addresses, addressing one of the limitations of the previous
phase. Furthermore, the advancement of low-power wireless technologies such as Zigbee and
7-Wave has aided in the proliferation of IoT devices in a variety of domains such as smart
homes, healthcare, and industrial applications.

As the decade progressed, the third phase of ToT evolution, dubbed IoT 3.0, saw the
convergence of technologies such as cloud computing, big data analytics, and artificial
intelligence (AI). These technological synergies enabled ToT devices to collect data as well as
process and analyse it locally or in the cloud, extracting meaningful insights. The incorporation
of machine learning algorithms enabled IoT systems to adapt and learn from the data they
generated, thereby improving efficiency and predictive capabilities.

During this phase, security concerns became more prominent as the increasing number of
interconnected devices created a larger attack surface for malicious actors. As a result, there
has been an increased emphasis on implementing robust security measures, such as encryption,
authentication, and secure device management, to protect IoT ecosystems.

The introduction of 5G technology in the late 2010s hastened the evolution of IoT by enabling
faster and more reliable connectivity. The low latency and high bandwidth capabilities of 5G
opened up new possibilities for real-time data transmission applications such as autonomous
vehicles and augmented reality. The integration of 5G and [oT was a significant step forward
in enabling large-scale deployment of connected devices and supporting advanced use cases
across multiple industries.

TIoT continues to evolve in the current landscape, with a focus on addressing remaining
challenges and expanding its reach into new frontiers. Edge computing has gained popularity
because it involves processing data closer to the source rather than relying solely on centralised
cloud servers. This method reduces latency, improves data privacy, and allows for more
efficient use of network resources. Edge computing is especially important for applications that
require real-time processing, such as industrial automation and critical healthcare systems.

Furthermore, standardisation efforts are underway, led by organisations such as the Industrial
Internet Consortium (IIC) and the International Electrotechnical Commission (IEC), with the
goal of developing common frameworks and interoperability standards for IoT devices.
Standardization is critical for ensuring seamless communication among disparate devices and
for fostering a more cohesive IoT ecosystem.

As the Internet of Things matures, its impact on various industries grows more pronounced.
ToT is revolutionising precision farming in agriculture by providing farmers with real-time data
on soil conditions, weather patterns, and crop health. IoT devices in healthcare are improving
patient monitoring, enabling remote diagnostics, and increasing the overall efficiency of
healthcare systems. Smart cities use IoT to improve resource management, public safety, and

the quality of urban living.
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Despite the remarkable progress, there are still challenges, such as privacy concerns, data
security, and the need for sustainable and energy-efficient IoT devices. Addressing these
challenges while exploring new avenues for innovation and integration with emerging
technologies such as blockchain and quantum computing is part of the ongoing evolution of
IoT.

To summarise, the Internet of Things has evolved through distinct phases marked by
technological breakthroughs and increased adoption since its inception. From its inception to
the current era of 5G connectivity and edge computing, IoT has demonstrated its ability to
reshape industries and improve our daily lives. Moving forward, continued collaboration
among industry stakeholders, ongoing standardisation efforts, and advancements in security
and sustainability will be critical in shaping the future trajectory of IoT.

Applications Across Diverse Sectors

The Internet of Things (IoT) has seen widespread adoption across multiple industries,
transforming the way industries operate, increasing efficiency, and providing value to end
users. The evolution of IoT has been critical in expanding its applications, making it a critical
component in industries ranging from healthcare to agriculture, manufacturing to
transportation, and beyond.

IoT has emerged as a revolutionary force in the healthcare sector, enabling the development of
smart healthcare systems. Wearable fitness trackers, remote patient monitoring systems, and
smart medical devices are examples of IoT devices that enable continuous health monitoring
and real-time data collection. Not only does this improve patient care, but it also enables
healthcare providers to make informed decisions based on personalised patient data. Wearable
IoT devices, for example, can monitor vital signs, activity levels, and even deliver medication
reminders, promoting preventive healthcare and remote patient management (Marsal-Llacuna
et al., 2013).

Precision farming has emerged as a result of ToT in agriculture, ushering in a new era of smart
agriculture. Farmers can use IoT devices such as soil sensors, drones, and autonomous
machinery to more efficiently monitor and manage crop conditions, irrigation, and fertilisation.
This data-driven approach optimises resource utilisation, increases crop yields, and lowers
environmental impact (Atzori et al., 2010).

With the integration of IoT technologies, the manufacturing sector has undergone significant
transformation. This paradigm shift, known as Industry 4.0, involves the use of IoT devices
and connectivity to create "smart factories." Sensors embedded in manufacturing equipment
collect real-time data, enabling predictive maintenance, process optimization, and overall
efficiency improvements. As a result, the manufacturing environment has become more agile
and responsive, allowing it to meet the demands of a rapidly changing market (Lee et al., 2015).

Another area where [oT is having a significant impact is transportation. Smart transportation
systems have emerged as a result of the evolution of IoT, with applications ranging from
connected vehicles to intelligent traffic management.
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Tn-vehicle ToT sensors collect data on traffic conditions, vehicle performance, and driver
behaviour, allowing for safer and more efficient transportation. In addition, logistics firms use
IoT to track the location and condition of shipments in real time, improving supply chain
visibility and management (Hancke et al., 2012).

The energy sector has also embraced IoT to optimise energy consumption, improve grid
management, and boost overall energy system efficiency. Smart metres with IoT technology
allow for real-time monitoring of energy consumption in homes and businesses. This
information can be used to implement demand-response strategies, reduce energy waste, and
improve energy grid reliability (Gubbi et al., 2013).

In the context of smart cities, IoT plays a critical role in creating urban environments that are
more sustainable, efficient, and responsive to residents' needs. Intelligent traffic management,
waste management systems, environmental monitoring, and smart street lighting are examples
of smart city applications. These IoT-powered solutions help to optimise resources, reduce
pollution, and improve the quality of life for city dwellers (Zanella et al., 2014).

With the integration of 10T, the retail industry has also undergone a transformation. loT devices
such as RFID tags, beacons, and smart shelves are used by retailers to improve inventory
management, personalise the shopping experience, and optimise supply chain operations.
RFID technology, for example, enables real-time product tracking throughout the supply chain,
reducing errors and improving inventory accuracy (Bandyopadhyay & Sen, 2011).

ToT devices have become commonplace in home automation, providing homeowners with
increased convenience, security, and energy efficiency. Smartphones can control smart
thermostats, lighting systems, and security cameras, giving users more control over their home
environment. In this sector, the evolution of IoT has resulted in the development of
interconnected ecosystems that seamlessly integrate various smart devices for a more cohesive
and user-friendly experience (Atzori et al., 2010).

The evolution of IoT has also benefited the security and surveillance sectors. IoT-enabled smart
surveillance cameras can provide real-time monitoring, facial recognition, and automated
threat detection. Integrating IoT into security systems improves situational awareness and
response capabilities, increasing the security of public spaces and critical infrastructure (Al-
Fugaha et al., 2015).

As IoT evolves, its applications are likely to expand even further, with new industries looking
for ways to capitalise on the transformative power of connected devices. These opportunities,
however, bring with them challenges related to data security, privacy concerns, and the need
for standardised protocols to ensure interoperability across diverse IoT ecosystems.

Finally, the evolution of IoT has accelerated its integration into various sectors, influencing
how industries operate and deliver services. From healthcare to agriculture, manufacturing to
transportation, the pervasiveness of IoT applications demonstrates the technology's versatility
and transformative potential. As technology advances, the scope of IoT is expected to expand,
affecting more sectors and contributing to the creation of a more connected and intelligent

world.
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IoT Sensors in Healthcare: Enhancing Patient Monitoring and Well-being

The use of Internet of Things (IoT) sensors in healthcare has heralded a new era of patient
monitoring and personalised care. These real-time data-capture sensors provide healthcare
providers with valuable insights into patients' health conditions, improve diagnostic accuracy,
and improve overall healthcare delivery. In healthcare settings, various types of IoT sensors
have been deployed, each serving a specific purpose to address the diverse needs of patients
and healthcare professionals.

Continuous vital sign monitoring is one of the most common applications of IoT sensors in
healthcare. Wearable sensors, such as accelerometers and photoplethysmography (PPG)
sensors, allow for continuous monitoring of vital signs such as heart rate, blood pressure, and
oxygen saturation. These devices provide a non-intrusive, real-time method of tracking
patients' physiological parameters, allowing for early detection of abnormalities and prompt
intervention (Wang et al., 2018).

Blood glucose monitoring is another important aspect of healthcare, particularly for diabetics.
When compared to traditional intermittent methods, IoT sensors in the form of continuous
glucose monitoring (CGM) devices provide a more comprehensive and real-time view of blood
glucose levels. CGM devices use sensors implanted beneath the skin to continuously measure
glucose levels, providing useful data for diabetes management and reducing the need for
frequent fingerstick tests (Zhang et al., 2020).

IoT sensors are also important in medication adherence and management. Sensor-equipped
smart pill bottles and medication dispensers can track when patients take their medications.
These sensors transmit medication adherence data to healthcare providers, allowing them to
intervene if patients miss doses or have irregular medication patterns. This technology
improves medication adherence, lowers the risk of adverse events, and improves patient
outcomes, especially in patients with chronic conditions (Chai et al., 2018).

IoT sensors provide solutions for remote respiratory monitoring for patients with respiratory
conditions such as asthma or chronic obstructive pulmonary disease (COPD). Sensors in smart
inhalers can record the time and frequency of inhaler use, providing insights into patients'
adherence to prescribed inhalation therapies. These sensors can also measure lung function and
environmental factors, allowing healthcare providers to tailor treatment plans to individual
needs (Bokolo, 2020).

IoT sensors also aid in the detection and prevention of falls in healthcare settings, particularly
among the elderly. Wearable devices and ambient sensors installed in living spaces can track
movement patterns and detect anomalies that could indicate a fall. These sensors can send alerts
to caregivers or emergency services in the event of a fall, ensuring a quick response and
lowering the risk of injuries (Hsieh et al., 2019).

IoT sensors have been used in neonatal care to monitor premature infants in neonatal intensive
care units (NICUs). Vital signs such as heart rate, respiratory rate, and body temperature can
be measured using sensors attached to a baby's skin.
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These sensors provide continuous data to healthcare professionals, allowing for timely
interventions and personalised care for fragile newborns (Lavasani et al., 2020).

Another notable application of IoT technology is the installation of environmental sensors in
healthcare facilities. These sensors monitor variables such as temperature, humidity, and air
quality to ensure patient comfort and safety. Furthermore, environmental sensors play an
important role in infection control by detecting and alerting healthcare personnel to potential
environmental hazards (Fernandez-Llatas et al., 2018).

The advancement of IoT sensors in healthcare has not only improved patient monitoring but
also aided in the transition to telehealth and remote patient care. Patients can receive healthcare
services from the comfort of their own homes thanks to remote monitoring solutions enabled
by IoT sensors. This is especially beneficial for people with chronic conditions, as it reduces
the need for frequent hospital visits while also improving overall patient satisfaction (Kitsiou
et al., 2020).

Despite the numerous benefits of IoT sensors in healthcare, challenges such as data security,
interoperability, and standardisation must be addressed in order for these technologies to be
widely and effectively adopted. Furthermore, ethical concerns about data privacy and patient
consent are critical to establishing trust in loT-enabled healthcare solutions (Kumaravel et al.,
2020).

Finally, [oT sensors have emerged as powerful tools in the healthcare sector, with a wide range
of applications to improve patient monitoring, diagnostics, and personalised care. These
sensors contribute to the shift toward more proactive and patient-centric healthcare, from
continuous vital sign monitoring to medication adherence and fall detection. As technology
advances, [oT sensor integration is expected to play an increasingly important role in shaping
the future of healthcare delivery.

ToT Sensors in Agriculture: Enhancing Precision and Efficiency

The use of Internet of Things (IoT) sensors in agriculture has transformed traditional farming
practises, ushering in a new era of precision farming. These real-time data collection and
transmission sensors provide farmers with valuable insights into crop health, soil conditions,
and environmental parameters. The diverse array of IoT sensors in agriculture, ranging from
soil moisture sensors to drone-based imaging systems, has significantly improved efficiency,
resource management, and overall crop yield.

Soil monitoring is one of the key areas where IoT sensors have had a significant impact. Soil
moisture sensors, for example, provide real-time information about soil moisture levels. This
information enables farmers to optimise irrigation practises, ensuring that crops receive the
correct amount of water, reducing water waste, and reducing the risk of over-irrigation, which
can lead to soil erosion and nutrient leaching (Lopez et al., 2019). Furthermore, soil
temperature sensors help to improve understanding of the thermal conditions of the soil,
influencing decisions about planting times and crop selection (Gong et al., 2016).
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IoT-enabled weather stations are critical in providing agricultural areas with accurate and
localised weather data. Temperature, humidity, wind speed, and precipitation, among other
parameters, are collected by these stations. The integration of such weather data with other
agricultural data sets enables farmers to make informed planting, harvesting, and pest
management decisions. Access to weather information on a timely basis aids in mitigating the
impact of adverse weather conditions and optimising agricultural practises for better crop
outcomes (Ldpez et al., 2019).

Precision agriculture has benefited from the use of drones equipped with imaging sensors.
Remote sensing technologies, such as multispectral and hyperspectral imaging, enable detailed
crop health monitoring. These sensors are capable of detecting changes in plant health,
identifying nutrient deficiencies, and even forecasting potential disease outbreaks. Drone-
based sensors allow for large-scale and high-resolution data collection, providing farmers with
actionable insights to improve crop management practises (Sugiura et al., 2019).

Smart cameras and computer vision technology used by IoT sensors also contribute to crop
monitoring. Smart cameras can capture images of crops at different stages of development,
which computer vision algorithms can then analyse to assess crop health, estimate yield, and
detect anomalies. This real-time monitoring allows farmers to detect issues such as pest
infestations or nutrient deficiencies early, allowing them to implement targeted interventions
(Matese et al., 2015).

Another important application of IoT sensors in agriculture is livestock health monitoring.
Wearable sensors can monitor livestock vital signs and behaviour, providing insights into their
health and well-being. Smart collars for cattle, for example, can monitor body temperature,
activity levels, and eating habits, allowing farmers to detect signs of illness or stress. This
proactive approach to livestock management improves both animal welfare and farm
productivity (Hernandez-Ivarez et al., 2017).

The integration of various IoT sensors into a comprehensive farm management system, in
addition to monitoring individual parameters, provides a holistic approach to precision
agriculture. These integrated systems, also known as farm management information systems
(FMIS), collect and analyse data from various sources, providing farmers with a centralised
decision-making platform. Data from soil sensors, weather stations, drone imaging, and other
IoT devices can be included in FMIS, providing a comprehensive view of farm conditions and
facilitating data-driven decision-making (Zhang et al., 2020).

While the use of IoT sensors in agriculture has provided numerous benefits, challenges remain,
particularly in data management and cybersecurity. Because of the massive amount of data
generated by these sensors, robust storage and processing capabilities are required.
Furthermore, it is critical to ensure the security and privacy of sensitive agricultural data.
Secure communication protocols and data encryption are critical safeguards against
unauthorised access and data breaches (Lopez et al., 2019).

Finally, the incorporation of IoT sensors in agriculture has ushered in a new era of precision
farming, giving farmers unprecedented insight into the conditions of their crops, soil, and
livestock.
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From soil moisture sensors that improve irrigation practises to drone-based imaging systems
that revolutionise crop monitoring, the diverse array of IoT sensors has significantly improved
agricultural efficiency and sustainability. The potential for IoT in agriculture to further optimise
resource management and increase crop yields is poised for continued growth as technology
advances and challenges are addressed.

IoT Sensors Transforming Manufacturing: Increasing Productivity and
Efficiency

The incorporation of Internet of Things (IoT) sensors into the manufacturing sector has
heralded a new era of smart manufacturing known colloquially as Industry 4.0. These sensors,
strategically placed throughout the manufacturing process, provide real-time data, allowing
manufacturers to optimise operations, improve quality control, and increase overall efficiency.
In the manufacturing environment, a variety of IoT sensors are used, each serving a specific
purpose to streamline processes and facilitate data-driven decision-making.

RFID (Radio-Frequency Identification) Sensors: RFID sensors are widely used in the
manufacturing industry for inventory tracking and management. Radio frequency signals are
used by these sensors to identify and track individual items or products as they move through
the manufacturing process. RFID technology enables manufacturers to optimise supply chain
management and reduce errors by providing real-time visibility into the location and status of
raw materials, work-in-process, and finished goods (Monostori et al., 2016).

Sensors for Machine Condition Monitoring: IoT sensors are integrated into machinery to
monitor its condition in real time. Machine condition monitoring devices include vibration
sensors, temperature sensors, and acoustic sensors. Manufacturers can implement predictive
maintenance strategies, reducing downtime and preventing costly unplanned breakdowns, by
continuously assessing the health of their equipment (Jantunen, 2014).

Cameras and vision sensors: Vision sensors and cameras are critical components of quality
control and inspection processes on the factory floor. These sensors take pictures or videos of
products, enabling automated visual inspections. Data is analysed by computer vision
algorithms, which identify defects or deviations from quality standards. This ensures product
consistency and reduces the need for manual inspections (Tao et al., 2018).

Temperature and Humidity Sensors: Maintaining optimal environmental conditions 1in
manufacturing is critical, particularly in industries such as pharmaceuticals and food
processing. 10T sensors that measure temperature and humidity aid in ensuring that
manufacturing environments meet regulatory and product specifications. These sensors help to
improve overall product quality and safety (Shen et al., 2019).

Pressure Sensors: Pressure sensors are used in manufacturing processes that require precise
pressure control. These sensors monitor and regulate pressure levels in everything from
moulding processes to hydraulic systems, ensuring that manufacturing processes are carried
out accurately and efficiently. Data from pressure sensors can also be analysed to identify
potential problems before they cause defects or failures (Borghi et al., 2016).
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Proximity sensors are used in manufacturing for a variety of purposes, including object
detection and automation. These sensors detect the presence or absence of objects, allowing
machines to operate only when necessary. Proximity sensors, for example, contribute to energy
efficiency in conveyor systems by activating or deactivating conveyors based on the proximity
of items (Roumeliotis et al., 2019).

Sensors for IoT-Enabled Robotics: In the age of smart manufacturing, robotics is critical for
automating repetitive tasks. Robots with IoT-enabled sensors provide real-time data on their
movements, status, and performance. This data is critical for optimising robot operations,
ensuring safety in collaborative environments, and allowing for seamless integration with other
manufacturing processes (Ferreira et al., 2018). ‘

GPS Asset Tracking Sensors: GPS sensors are used for asset tracking in large manufacturing
facilities with large outdoor areas. These sensors aid in the tracking of vehicles, raw materials,
and finished goods within the manufacturing facility. GPS data aids in logistics management
and overall process optimization (De Pace et al., 2017).

The adoption of these various IoT sensors in the manufacturing sector is motivated by the
overarching goal of increasing efficiency, lowering costs, and improving overall productivity.
These sensors' data serve as the foundation for advanced analytics, machine learning, and
artificial intelligence applications, allowing manufacturers to make data-driven decisions and
optimise their operations in real time (Ferreira et al., 2018).

The advantages of [oT sensors in manufacturing go beyond operational efficiency. They help
to create a more agile and responsive manufacturing environment that can adapt to changing
market demands. Furthermore, the data collected by these sensors can be used to improve
processes continuously, resulting in higher-quality products and increased customer
satisfaction (Monostori et al., 2016).

Despite the obvious benefits, the use of IoT sensors in manufacturing is not without challenges.
Manufacturers face challenges such as interoperability issues, cybersecurity concerns, and the
complexity of integrating diverse sensors into existing systems. In order to address these
challenges and ensure the seamless integration of IoT sensors into the manufacturing
landscape, standardisation efforts and ongoing technological advancements are critical
(Ferreira et al., 2018).

Finally, the incorporation of IoT sensors in the manufacturing sector represents a paradigm
shift toward smart manufacturing. These devices, which range from RFID sensors for inventory
management to vision sensors for quality control, play a critical role in optimising processes,
improving product quality, and increasing overall efficiency. As technology advances, the role
of IoT sensors in manufacturing will expand, shaping the future of industrial production.
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TIoT Sensors Revolutionizing Transportation: Enhancing Safety and
Efficiency

The incorporation of Internet of Things (IoT) sensors in the transportation sector has heralded
a new era of intelligent and connected mobility. These sensors, which are installed in various
modes of transportation, provide real-time data that improves safety, optimises operations, and
overall efficiency. A diverse array of IoT sensors, from vehicles to infrastructure, contributes
to the transformation of traditional transportation systems into intelligent and responsive
ecosystems.

1. GPS receivers: GPS (Global Positioning System) sensors are critical to IoT applications in
transportation. These sensors provide vehicles with real-time location data, allowing for precise
tracking and navigation. GPS sensors are used in logistics and fleet management to optimise
route planning, monitor vehicle movements, and improve overall fleet efficiency. GPS sensors
also help with location-based services like ride-sharing and dynamic routing (Lei et al., 2017).

2. Vehicle Health Monitoring Sensors: Internet of Things (IoT) sensors embedded in vehicles
monitor a variety of parameters related to their health and performance. These sensors can
monitor engine diagnostics, fuel efficiency, tyre pressure, and other important parameters. By
providing real-time insights into vehicle condition, manufacturers and fleet operators can
implement predictive maintenance strategies, reducing breakdowns and improving overall
transportation fleet reliability (Huang et al., 2017).

3 Traffic Flow Sensors: [oT sensors, such as inductive loop sensors and cameras, are used to
monitor traffic flow and congestion in road infrastructure. These sensors gather information
about vehicle density, speed, and traffic patterns. Using this data, transportation agencies can
implement dynamic traffic management strategies, optimise traffic signal timings, and provide
real-time traffic updates to drivers, all of which contribute to reduced congestion and improved
overall traffic flow (Zheng et al., 2014).

4. Collision Avoidance Sensors: Collision avoidance sensors, such as radar and lidar, are
essential for improving vehicle safety. These sensors are built into vehicles to detect obstacles,
pedestrians, and other vehicles. Collision avoidance sensors aid in the development of
advanced driver assistance systems (ADAS), enabling features such as automatic emergency
braking and adaptive cruise control in the context of self-driving vehicles (Kianfar et al., 2019).

5. Smart Parking Sensors: Internet of Things (IoT) sensors are installed in parking lots to
provide real-time information about parking availability. These sensors can detect whether or
not a parking space is occupied and transmit this information to drivers via mobile applications.
Smart parking solutions help to reduce traffic congestion by allowing drivers to quickly locate
available parking spaces, reducing the amount of time spent looking for parking (Zhang et al.,
2015).

6. ToT Sensors in Public Transportation: IoT sensors are used in public transportation systems
to improve service efficiency and the passenger experience. Sensors on buses and trains can
track vehicle occupancy, allowing for real-time passenger load tracking.
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Sensors at transportation hubs also provide data on crowd density, which aids authorities in .
managing passenger flow and optimising public transportation schedules (Wang et al., 2016).

7. Environmental Monitoring Sensors: IoT sensors contribute to transportation environmental
sustainability by monitoring air quality and emissions. These sensors, which can be installed
along roadways to measure pollutants and provide real-time data on air quality, can be installed.
This data is useful for implementing pollution control measures, assessing the environmental
impact of transportation activities, and advocating for sustainable urban mobility (Ding et al.,
2016).

Biometric Driver Monitoring Sensors: To monitor driver behaviour, biometric sensors such as
facial recognition and heart rate monitors are integrated into vehicles. These sensors can detect
fatigue, distraction, or impairment and alert the driver or autonomous control systems.
Biometric sensors help to reduce the risk of accidents and improve overall road safety by
improving driver safety (Alam et al., 2020).

The goal of integrating these various IoT sensors in transportation is to create intelligent,
connected, and safer mobility systems. These sensors' data enable not only real-time
monitoring and decision-making, but also the development of future transportation
technologies such as autonomous vehicles and smart infrastructure (Lei et al., 2017).

The implementation of IoT sensors in transportation faces challenges such as data privacy,
security, and the need for standardised communication protocols. Addressing these challenges
is critical to ensuring the reliability and trustworthiness of IoT-enabled transportation systems
as vehicles and infrastructure become increasingly connected (Wang et al., 2016).

Finally, the incorporation of ToT sensors in the transportation sector is reshaping how we move
and interact with our mobility systems. These devices, which range from GPS sensors for
navigation to collision avoidance sensors for safety, play a critical role in creating more
efficient, safer, and sustainable transportation ecosystems. The impact of IoT sensors in
transportation is expected to grow as technology advances, contributing to the realisation of
smart and connected mobility.

IoT Sensors Revolutionizing the Retail Industry: Enhancing Customer
Experience and Operational Efficiency

The use of Internet of Things (IoT) sensors in retail is changing the landscape of customer
engagement, inventory management, and overall operational efficiency. These sensors,
strategically placed throughout retail spaces, provide real-time data to retailers, allowing them
to better understand customer behaviour, optimise supply chain processes, and create
personalised shopping experiences. A diverse array of IoT sensors, from smart shelves to
customer tracking, is helping to transform traditional retail into a more connected and data-
driven environment.

1. RFID (Radio-Frequency Identification) Sensors: RFID sensors are an essential component
of IoT applications in the retail industry, particularly inventory management. These sensors
track and manage inventory in real time by using radio frequency signals.
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Retailers can track product movement, automate stock replenishment, and reduce out-of-stock
situations. RFID technology improves supply chain visibility, streamlines logistics, and
ultimately improves inventory management efficiency (Zhang et al., 2016).

9 Smart Shelf Sensors: IoT-enabled smart shelves are becoming increasingly common in retail
environments. These sensors can detect product movement, track inventory levels, and provide
retailers with real-time updates. Smart shelf sensors, when combined with data analytics,
enable retailers to optimise shelf layouts, ensure product availability, and improve the overall
in-store shopping experience for customers (Perera et al., 2017).

3. Customer Tracking Sensors: IoT sensors such as beacons and video analytics are used to
track customers in retail environments. Foot traffic, dwell times, and customer movement
patterns can all be tracked using these sensors. Retailers use this information to better
understand customer behaviour, optimise store layouts, and deliver personalised promotions or
recommendations via mobile apps. Customer tracking sensors help to create a more
personalised and engaging shopping experience (Ngai et al., 2019).

4. Temperature and Humidity Sensors: Temperature and humidity sensors are critical in the
retail industry, particularly in the grocery and pharmaceutical sectors, for maintaining product
quality. These sensors monitor environmental conditions in order to keep perishable goods at
optimal temperatures, reducing spoilage and waste. Fresh produce and medicines, for example,
benefit from the precision provided by IoT sensors in maintaining quality throughout the supply
chain (Hofmann et al., 2019).

5. In-Store Navigation Sensors: IoT sensors, in conjunction with mobile applications, assist
customers with in-store navigation. For example, beacon technology can provide location-
based services within the store, directing customers to specific products, promotions, or
departments. In-store navigation sensors improve overall customer satisfaction and loyalty by
providing a seamless and personalised shopping journey (Froiz-Mguez et al., 2019).

6. Electronic Shelf Label (ESL) Sensors: Electronic Shelf Label (ESL) sensors are used to
create dynamic and digital pricing displays on retail shelves. These sensors can be real-time
updated to reflect price changes, promotions, or inventory status. ESL sensors improve pricing
management by eliminating the need for manual label updates and giving retailers more
flexibility in adjusting prices based on demand or other factors (Velasco et al., 2019).

7. Checkout and Payment Sensors: IoT sensors help to improve retail checkout and payment
processes. Sensor-enabled contactless payment systems provide customers with a convenient
and secure payment experience. Furthermore, smart checkout systems with sensors can
automate the payment process, reducing wait times and increasing overall point-of-sale
efficiency (Perera et al., 2017).

8. Retail Security and Loss Prevention Sensors: IoT sensors help with retail security and loss
prevention. Video analytics-enabled surveillance cameras can detect suspicious behaviour,
monitor store entrances and exits, and reduce theft. RFID sensors can be used for anti-
shoplifting purposes as well as inventory management by triggering alarms when products
leave the store without proper authorization (Ngai et al., 2019).
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The integration of these various IoT sensors in the retail industry is motivated by the common
goal of creating more efficient, customer-centric, and data-driven retail experiences. These
sensors' data enable retailers to make informed decisions, streamline operations, and adapt to
changing consumer preferences (Froiz-Mguez et al., 2019).

Concerns about data privacy, security, and the need for standardised communication protocols
are among the challenges in implementing IoT sensors in retail. Addressing these issues is
critical to establishing consumer trust and ensuring the seamless integration of IoT-enabled
solutions in the retail environment (Velasco et al., 2019).

Finally, ToT sensor integration in the retail industry is transforming traditional shopping
experiences into more connected, personalised, and efficient journeys. These sensors play an
important role in creating a more data-driven and responsive retail ecosystem, from inventory
management to customer tracking and in-store navigation. The impact of IoT sensors in retail
is expected to grow as technology advances, contributing to the evolution of a more innovative
and customer-centric retail landscape.

The Future Confluence: Evolution of IoT Sensors with AI and ML Integration

The Internet of Things (IoT) has evolved with a constant push toward increased connectivity,
intelligence, and efficiency. In the future, the incorporation of Artificial Intelligence (AI) and
Machine Learning (ML) into IoT sensor systems will be a transformative force, unlocking
unprecedented capabilities and applications across multiple domains. This convergence has the
potential to not only improve the functionality of IoT sensors, but also to enable them to learn,
adapt, and make intelligent decisions in real time. '

1. Using AT and machine learning to improve sensor intelligence: The incorporation of Al and
ML technologies into IoT sensors is a logical step toward developing smarter, more
autonomous systems. Traditional IoT sensors generate massive amounts of data, and Al and
ML algorithms can be used to make more sophisticated sense of this data. By incorporating
intelligence into sensors, they can analyse patterns, detect anomalies, and derive actionable
insights without relying on centralised processing. This reduces the need for continuous human
intervention while also allowing for more timely and context-aware decision-making.

2. Real-Time Analytics and Predictive Capabilities: Al and machine learning algorithms enable
IoT sensors to go beyond data collection and into real-time analytics and predictive capabilities.
Sensors can predict future events by learning from historical data patterns. In the manufacturing
industry, for example, Al-enabled sensors can predict equipment failures, allowing for
proactive maintenance and minimising downtime. Predictive analytics in retail can predict
customer preferences, allowing for personalised recommendations and improving the overall
shopping experience. When IoT sensors are combined with Al and ML, a paradigm shift from
reactive to proactive systems occurs.

3. Increased Energy Efficiency and Sustainability: The combination of Al, ML, and [oT sensors
has the potential to significantly improve energy efficiency and promote sustainability. Smart
buildings with Al-powered sensors can optimise energy consumption based on real-time
occupancy patterns, weather conditions, and usage data.
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Al-integrated sensors in agriculture can analyse environmental factors and optimise irrigation,
reducing water waste. The collaboration of these technologies contributes to the development
of more environmentally conscious and resource-efficient systems.

4. Edge Computing and Decentralized Processing: The integration of AI and ML with IoT
sensors enables edge computing, allowing data processing to take place closer to the source
rather than relying solely on centralised cloud servers. This decentralised processing capability
is especially useful in scenarios requiring real-time decision-making, such as autonomous
vehicles or industrial automation. Latency is reduced and the overall system becomes more
responsive and agile by deploying AT models directly on IoT devices or at the network's edge.

5. Security and Anomaly Detection: As the scale and complexity of IoT deployments grow,
security becomes increasingly important. Al and machine learning are critical in improving the
security of IoT sensor networks. These technologies can analyse normal behaviour patterns and
detect anomalies that could indicate security threats. In terms of cybersecurity, Al-powered
sensors can adapt and learn from emerging threats, strengthening the overall IoT ecosystem's
resilience to evolving cyber-attacks. This proactive security approach is critical for protecting
sensitive data and maintaining the integrity of [oT systems.

6. Personalized Experiences and Human-Machine Interaction: Al-powered IoT sensors are
poised to transform the way humans interact with technology. Sensors with facial recognition
and natural language processing capabilities can personalise environments in smart homes
based on individual preferences. Wearable sensors in healthcare can continuously monitor vital
signs and provide personalised health insights. The incorporation of Al and IoT in these
applications not only improves user experiences, but it also lays the groundwork for more
intuitive and responsive human-machine interactions.

7. Intelligent Transportation and Autonomous Vehicles: The incorporation of Al and ML into
ToT sensors is particularly transformative in the realms of intelligent transportation and
autonomous vehicles. When enhanced with Al algorithms, sensors such as lidar, radar, and
cameras enable vehicles to perceive their surroundings, make real-time decisions, and navigate
complex environments. The combination of sensor data and machine learning models enables
self-driving vehicles to adapt to changing road conditions, predict potential hazards, and
improve overall road safety.

8. Overcoming Data Overload and Reducing Bandwidth Requirements: The sheer volume of
data generated by the proliferation of IoT sensors is one of the challenges. Artificial intelligence
and machine learning algorithms can assist in filtering, processing, and prioritising this data at
the source, reducing the need to transmit massive amounts of raw data to centralised servers.
This not only reduces bandwidth requirements but also allows for more efficient network
resource utilisation. Edge-based processing, in conjunction with machine learning, ensures that
only relevant and actionable insights are transmitted, thereby optimising data management in

ToT ecosystems.

9. Continuous Learning and Adaptation: One of the distinguishing characteristics of Al and ML
integration with IoT sensors is their ability to learn and adapt in real time. Traditional rule-
based systems can be rigid, but Al algorithms have the ability to evolve and improve over time.
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This adaptability is critical in dynamic environments with changing conditions and
requirements. The ability of IoT sensors to learn from experience and adapt their behaviour,
whether in industrial settings, smart cities, or healthcare, makes them more resilient and

capable of addressing evolving challenges.

10. Ethical Considerations and Responsible Al: As Al and machine learning become more
prevalent in IoT sensor systems, ethical considerations and responsible Al practises become
increasingly important. Personal data must be used for profiling or decision-making in
accordance with privacy regulations. Al models that are transparent and explainable are critical,
especially in critical applications such as healthcare or finance. Building trust in Al-powered
IoT systems requires striking the right balance between innovation and ethical considerations.

11. Standardization and Interoperability: Standardization and interoperability are critical for
fully realising the potential of AI and ML integration with IoT sensors. A standardised
framework ensures that different devices and systems can communicate and share data in real
time. This is especially important as the Internet of Things ecosystem expands with new sensor
types, manufacturers, and applications. Common standards make it easier to create scalable
and interoperable solutions, resulting in a more cohesive and interconnected IoT landscape.

12. Collaborative Ecosystems and Open Platforms: As IoT sensors evolve with Al and ML
integration, collaborative ecosystems and open platforms are emerging. This allows a wide
range of stakeholders, such as device manufacturers, software developers, and data scientists,
to contribute to the development and evolution of Al-powered IoT solutions. Open platforms
promote the development of a wide range of applications, from smart homes to industrial
automation, thereby unlocking new possibilities and propelling rapid advancements in the
field.

Conclusion:

Integrating Al and machine learning into IoT sensors represents a transformative journey
toward intelligent, adaptive, and context-aware systems. This synergy isn't just a step forward,
it's a leap into a future in which machines become more perceptive, responsive, and capable of
understanding and anticipating human needs. As Al and machine learning continue to advance,
the evolution of IoT sensors will impact how we live, work, and interact with the world around

us.

The convergence of Al, machine learning, and Internet of Things sensors has the potential to
reshape industries, optimise processes, and improve people's quality of life. The possibilities
are endless, from smart cities that adapt to their inhabitants' needs to healthcare systems that
provide personalised treatments. However, this evolution brings with it new challenges, such
as ethical concerns, security concerns, and the need for standardised frameworks. Addressing
these issues will be critical to unlocking the full potential of Al-powered IoT sensors and
ensuring a future that is not only intelligent but also ethical, secure, and inclusive. As the
journey progresses, the collaborative efforts of researchers, engineers, policymakers, and
society at large will shape the trajectory of this technological evolution, guiding it toward an
innovative and responsible future.
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Abstract:

Along with innovations in technology, swindlers are becoming smarter. Fraud is a major concern
for the financial services industry. Earlier frauds in this industry were limited to robbery and loan defaults
as the customers had limited ways to interact with their financial institutions. The technology innovation
opened up various ways of interacting and transacting with financial services providers, which has led to
a significant increase in several types of financial fraud. Technology is making a positive impact across
many industries, including the financial sector. Technology is redefining what is possible in combating
fraud and financial crimes. Artificial Intelligence (AI) and Machine Learning (ML) have grown drastically
from being mere technology buzzwords to the commercial reality it is today. The aim of the present study
is to understand the types of financial fraud and the role of Al and ML in financial fraud detection.
Secondary data collected from websites and reports are used for the study.
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Introduction

Fraud exists in all walks of life and technological advancement in the field of commerce at the
global level have evidenced new opportunities for online usage and on the other hand more opportunities
for new financial fraud and abuse. With the growth of big data, artificial intelligence, and machine
learning, new opportunities have arisen in using artificial intelligence and machine learning models to

detect fraud.

Artificial Intelligence and Machine Learning are redefining the way companies do fraud detection
these days. Before the advent of Al and ML, fraud prevention systems relied on set patterns and analyzed
only restricted fraud patterns. But things have changed now, all credit to Artificial Intelligence and
Machine Learning. By combining supervised learning algorithms trained on previous data with
unsupervised learning, Artificial Intelligence helps to gain a better understanding of the customers’
behaviors thus making it a good option for the effective detection of new and emerging fraud attacks.

Literature Review

Fraud has been a major issue in the financial service industry for years. Due to the increase in
online financial transactions, fraudulent activities have also increased. With the advent of new technology,
Artificial Intelligence and Machine Learning play a greater role in detecting financial crimes and frauds.
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The following reviews showcase the usage of artificial intelligence, and machine learning in financial
fraud detection, which are used as a base for conducting the present study.

Choi & Lee (2018) in their research work an artificial intelligence approach to financial fraud
detection under IoT environment: a survey of implementation surveyed the financial fraud methods using
machine learning and deep learning methodology and also proposed a process for accurate fraud detection.
Based on the advantages and limitations of the existing methods, they have developed a model for fraud
detection and validated the model with actual financial transactions data of the year 2015 from Korea.
West & Bhattacharya (2016) in their research work intelligent financial fraud detection: a comprehensive
review provided a review of financial fraud detection methods using data mining methods and
computational intelligence-based techniques. Scientific literature for the period 2004-2014, was analyzed
in the study. They have explored some types of fraud and data mining methods. They have also mentioned
that there is an opportunity to examine the performance of existing methods and cost-benefit analysis of
computational fraud detection.

Bolton & Hand (2002) in their research work statistical fraud detection: a review, described the
tools available for statistical fraud detection and the areas in which fraud detection technologies are most
used. The researchers mentioned that statistics and machine learning provide effective technologies for
fraud detection and have been applied successfully to detect activities such as money laundering, e-

commerce credit card fraud etc.

Statement of the Problem

Financial fraud is a growing concern in the modern financial system, causing significant losses to
individuals, organizations, and economies. Traditional methods of detecting financial fraud, such as rule-
based systems, statistical analysis, expert systems, and others, have limitations in terms of accuracy, speed,
and adaptability to changing fraud patterns. As a result, there is a growing demand for more advanced and
sophisticated methods of financial fraud detection. Artificial intelligence (AI) and machine learning (ML)
offer potential solutions to address the limitations of traditional fraud detection methods. However, the
effective implementation of Al and ML in financial fraud detection requires a thorough understanding of
the algorithms, techniques, and tools used, as well as the challenges and limitations associated with their
use. The present study aims at exploring the use of Al and ML algorithms for financial fraud detection.

Objective and Methodology

The objectives of the present study are to understand the different types of financial fraud, to
investigate the current methods of detecting financial fraud and their limitations and to explore the
potential of using Al and ML algorithms for financial fraud detection. To achieve these objectives the
study follows descriptive methodology and secondary data collected from published reports and articles
are used for the study.

Research Discussion
Frauds are the biggest challenge for the finance industry and its customers which results in huge
losses. With the increase in the number of transactions happening across the globe, the threat of financial
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fraud has increased too. The finance industry is now utilizing state of art artificial intelligence and machine

learning technologies to capture these frauds as early as possible and prevent them from taking place.

Types of Financial Fraud

Financial frauds are of many different types. Some of the major types of frauds selected from the

list provided in the Federal Bureau of Investigation, Financial Crimes Report (2010-2011), United States

are listed below (Figure 1)

\/
0‘0

e

Figure 1: Types of Financial Fraud

Credit Card Fraud: Credit card fraud refers to the unauthorized use of a person’s credit card to
perform fraudulent transactions without the user's knowledge. The transactions can be performed using
the physical card, where the card was either lost or stolen, but is often performed remotely. The
cardholder’s information may be acquired by phishing, which involves a fraudster impersonating a
finance official to convince the user to divulge their details, swipers or skimmers provide an interface
to an ATM or POS device which can read the card directly, or entire databases of user's information
can be obtained if the fraudster is able to breach the financial institution’s network security or enlist
the help of an assistant within the company. The ambiguity and availability of these remote methods
have given rise to the prevalence of organized crime in credit card fraud.

Mortgage Fraud: Mortgage fraud is a specific form of financial fraud that refers to the manipulation
of property or mortgage documents. It is often committed to misrepresent the value of a property for
the purpose of influencing a lender to fund a loan for it.

Money Laundering: Money laundering is a method used by criminals to insert proceeds obtained
from criminal ventures into valid businesses. This hides the origin of the money, giving them the
appearance of legal income and making it difficult to track their crimes.

Financial Statement Fraud: Financial statements are the documents published by a company that
elucidates details such as their expenses, loans, income, and profits. The various financial statements
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that the company releases give an overall picture of the company's status, and can be used to indicate
how successful the company is, how it influences stock prices, etc.
Financial statement fraud, also known as corporate fraud, involves falsifying these statements to make
the company appear more profitable. it is difficult to diagnose financial statement fraud because of a
general lack of understanding of the field, the infrequency in which it occurs, and the fact that it is
usually committed by knowledgeable people within the industry who are capable of covering their
dishonesty. 7

% Securities and Commodities Fraud: Securitiecs and commodities fraud refers to a variety of methods
by which a person is misled for investing in a company stock/commodity based on false information.
It includes Pyramid Schemes, Ponzi Schemes, Hedge Fund Fraud, Foreign Exchange Fraud,
Embezzlement, etc.

< Insurance Fraud: Insurance fraud is a fraud that can be committed at any point during the insurance
process, and by any people in the chain. Insurance claims fraud occurs when a customer submits a
fraudulent insurance claim as a result of an exaggerated injury or loss of assets, or a completely
fraudulent event. A common form of claims fraud is automobile insurance fraud, which is often
committed by faking or intentionally committing accidents that result in excessive repair and injury
costs.

Financial Fraud Trend in India

Financial fraud trends in India according to a report titled Experian India Fraud Report 2018-19
by Experian Services India Pvt. Ltd., a credit information services company is shown in Figure 2. Identity
theft accounted for 28 percent of all frauds, while Market Alert Fraud (MAF) accounted for another 28
percent, followed by fraud contact information at 25 percent and document fabrication at 10 percent.
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Figure 2: Financial Fraud Trends in India
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Current methods of detecting financial fraud and their limitations

Current methods of detecting financial fraud and their limitations are:

* Rule-based systems: These systems use predefined rules and criteria to identify suspicious transactions.
The limitations of these systems include being prone to false alarms, being unable to detect new and
unknown forms of fraud, and being unable to adapt to changes in fraudulent activities.

e Statistical analysis: This method involves analyzing large amounts of financial data to identify patterns
and anomalies that may indicate fraud. Limitations of this method include being unable to detect fraud
in real-time and the need for large amounts of historical data to be effective.

* Expert systems: These systems rely on human expertise and knowledge to identify fraud. Limitations
include being prone to human error, being limited by the expertise of the individuals involved, and
being time-consuming.

Overall, current methods of detecting financial fraud have limitations in terms of accuracy, speed,
and adaptability to changing fraud patterns. This highlights the need for a more advanced and sophisticated
approach using Al and machine learning.

Artificial Intelligence (AI)

Artificial Intelligence refers to the simulation of human intelligence in machines that are
programmed to think like humans and imitate their actions. The ideal characteristic of artificial intelligence
is its ability to rationalize and take actions that have the best chance of achieving a specific goal.

Machine Learning (ML)

A subset of artificial intelligence is machine learning. Machine learning (ML) is the study and
practice of designing and implementing algorithms that can learn from the past. Without arousing the
suspicions of people completing transactions. Deep learning techniques enable this automatic learning
through the absorption of huge amounts of unstructured data such as text, images, or vidco. Machine
learning can combat financial fraud by utilising huge data more effectively and rapidly than humans ever

could.

Artificial
Intelligence

Machine
Learning

Deep
learning

o %

Figure 3: Artificial Intelligence vs Machine Learning

Role of AI and ML in Fraud Detection

Artificial Intelligence and Machine Learning have popped up as powerful technology that has the
potential to prevent financial fraud. Fraud Detection with Machine Learning becomes possible due to the
ability of ML algorithms to learn from historical fraud patterns and recognize them in future transactions.
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Machine Learning algorithms appear more effective than humans when it comes to the speed of
information processing. Also, ML algorithms are able to find sophisticated fraud traits that a human simply

cannot detect.

L

Creat
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Source: intellipaat blog
Figure 4: Basic structure of the working of fraud detection algorithms using Machine Learning

Figure 4 depicts the basic structure of the working of fraud detection algorithms using machine
learning. The first step is to feed the data into the model. The next step is to extract the features of each
and every thread associated with the transaction process. Once the fraud detection algorithm is created, it
has to be trained by providing customers data, to help the algorithm to learn how to distinguish between
fraud and genuine transactions. Once the training is completed with the specific data set, the model is
ready for detecting fraudulent and non-fraudulent transactions.

Artificial Intelligence (Al) and Machine Learning (ML) play a significant role in financial fraud
detection. They help organizations identify and prevent fraudulent activities more effectively and
efficiently. Al algorithms can analyze large amounts of data and identify patterns and anomalies that may
indicate fraudulent behavior. ML algorithms, in particular, can be trained to detect fraud based on
historical data and make predictions about the likelihood of future fraud. Some specific ways in which Al
and ML are used for financial fraud detection are:

e Behavioral analysis: Al algorithms can analyze customer transactions and behaviors to identify any
unusual or suspicious activities.

e Risk scoring: Al and ML algorithms can analyze customer data to determine the risk level associated
with a particular transaction, helping organizations prioritize their investigations.

e [Fraud detection models. ML algorithms can be trained to detect fraud based on historical data, and
then applied to new transactions to identify potential fraud in real time.

e Natural language processing (NLP): Al algorithms can analyze large amounts of text data, such as
emails, chat logs, and customer feedback, to identify any instances of fraudulent behavior.

e Fraud network detection: Al algorithms can analyze large amounts of data to identify relationships
between different fraudulent activities, helping organizations understand the extent of fraud and
identify the key players involved in these activities.

Fraud detection is the most important use case of artificial intelligence. Artificial intelligence
improves fraud detection by combining supervised learning algorithms with unsupervised learning to the
effect of gaining a better understanding of customers' behaviors. A better understanding of customers'
behaviors allows organizations to better identify and prevent unauthorized activity.
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Source: Published by Bergur Thormundsson, Mar 17, 2022
Figure 5: Al use cases in financial services industry worldwide as of 2020

Al Techniques in Fraud Detection:

The main Al techniques used for fraud detection include:

* Data mining to classify, cluster, and segment the data and automatically find associations and rules
in the data that may signify interesting patterns, including those related to fraud.

e Expert systems to encode expertise for detecting fraud in the form of rules.

e Pattern recognition to detect approximate classes, clusters, or patterns of suspicious behavior either
automatically (unsupervised) or to match given inputs.

* Machine learning techniques to automatically identify characteristics of fraud.

* Neural nets to independently generate classification, clustering, generalization, and forecasting that
can then be compared against conclusions raised in internal audits or formal financial documents such
as 10-Q.

Other techniques such as link analysis, Bayesian networks, decision theory, and sequence matching
are also used for fraud detection. A new and novel technique called the System properties approach has
also been employed wherever rank data is available.

Statistical analysis of research data is the most comprehensive method for determining if data fraud
exists. Data fraud as defined by the Office of Research Integrity (ORI) includes fabrication, falsification,

and plagiarism.
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Machine Learning Fraud Detection Models
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Figure 6: Machine Learning Fraud Detection Models

Some of the machine learning fraud detection models are listed below:

&
0.'

Email Phishing Fraud Detection Models: Phishing emails represent spam letters that have falsified
intentions. Phishers make fake websites and their URLs are very similar both visually and semantically
to the originals. They are mostly threats to the Banking sector, multinational companies, and medical
establishments.

Logistic regression is one of the machine learning algorithms used for phishing detection. Other ways
are of using traditional machine learning classification models such as SVM, Naive Bayes, and
Extreme Learning Machines

Identity Theft Detection Models: Identity theft detection is considered an anomaly detection
challenge, so various state-of-art unsupervised Machine Learning algorithms such as LOF, PCA, one-
class SVM, and Isolation Forest help find abnormal patterns of a user’s behavior in order to detect
unauthorized actions. They work as a litmus test to find anomalies in the field of normal behavior.
These algorithms group abnormal behavior data points together in a dense cluster than differs from
clusters of normal behaviors.

Credit Card Fraud Detection Models: Fraud models can be tackled with both supervised and
unsupervised Machine Learning algorithms.

ID Document Forgery Detection Models: ID document forgery detection deals with image
processing. Certain techniques are used to make sense of the visual information that an image carries.
CNN models are usually trained to perform this task, whereas neural networks are built in a way to
minimize losses. Forgery detection technique relies on hyperspectral image analysis. This method
implies building an electromagnetic spectrum map to obtain the spectrum for each pixel in the image.
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** Fake Account Identification Models: Fake account identification is a classification problem,
therefore the first step is selecting the profile that needs to be classified as fake. The most important
part of classification is feature selection, i.e., parameters such as rate of engagement, activity, number
of followers compared to the number of people the account is following, and the relevancy of
comments. After the feature matrix is built, it is fed into the classification mode] — which may be one
of the most efficient binary classifiers, such as Naive Bayes, SVM, Decision Trees, Logistic
Regression, etc. The classifier can be continually trained with new data on fake and real accounts,
which helps increase the accuracy of its predictions.

Real-World Examples of Fraud Detection Using Machine Learning

Businesses across industries such as e-commerce, banking, online gaming, and healthcare are using
artificial intelligence and machine learning to detect financial fraud. No matter what industry you are in,
you can always benefit from the power of Al and ML to process large amounts of data and detect patterns
to protect against fraud. For example, ML and Al in finance detect account takeovers, unauthorized access,
and other fraud by detecting patterns in customer behavior. Some real-world examples of companies that
are already leveraging the power of financial fraud detection through machine learning are:

e Compliance.ai

e PayPal
e MasterCard
e [Feedzai

Compliace.ai: Compliance.ai compliance management software leverages adaptive machine learning
models in the financial industry to automate research and track financial regulatory updates on a single
platform.

PayPal: PayPal, a leading global fintech company, is also using machine learning to improve its fraud
detection and risk management capabilities. Using a combination of linear neural networks and deep
learning techniques, PayPal’s risk management engines can determine the risk levels associated with a
customer within milliseconds.

MasterCard: MasterCard, the world's second-largest payments company, integrates Al and ML to track
and process variables such as transaction time, size, location, device, and purchase data. MasterCard’s
fraud detection, based on ML, assesses customer account behavior for each transaction and provides real-
time insight into whether a transaction is genuine or fraudulent.

Feedzai: Feedzai, a fintech company, develops real-time machine learning solutions to detect fraudulent

payment transactions in finance, retail, e-commerce and other industries. The company believes that a

fine-tuned machine learning tool can detect up to 95% of all fraud while reducing human labor in the

investigation phase, which accounts for 25% of fraud expenditure.

Briefl statistics where fraud detection worked:

* Highmark Inc. has saved hundreds of millions of dollars in 2019 due to fraud, waste, and abuse,
amounting to around $250 million. Moreover, they have saved over $850 million in the previous five
years by deploying Al for fraud detection (Artificial Intelligence).
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Microsoft spends 33 percent of its yearly sales to secure cloud storage from any type of fraud,
generating up to 44.5 percent additional profit annually.

A scam involving sim swapping across Europe was spotted by an Al, which saved over 100 victims
and 3.5 million euros, and caught 26 fraudsters.

A teenager was discovered hacking Twitter and committing fraud totaling more than $110,000, and
the money was returned by the fraud detector.

By detecting the Wirecard Meltdown scam, an Al has saved €70.74 million.

Benefits of using AI and ML in Fraud Detection:

When processing massive datasets, machines are far superior to humans. They can discover and

distinguish thousands of purchase journey patterns, as opposed to the handful caught by rules. Some of
the benefits of fraud detection using machine learning are shown in F igure 7.
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Figure 7: Benefits of Al and ML in Fraud Detection

The benefits of using Artificial Intelligence (AI) and Machine Learning (ML) in fraud detection include:

Increased accuracy: Al and ML algorithms can analyze large amounts of financial data and identify
patterns and anomalies that may indicate fraud, leading to improved accuracy in detecting fraud.
Real-time detection: Al and ML algorithms can process large amounts of financial data in real-time,
allowing for the early detection of fraud.

Adaptability to changing fraud patterns: Al and ML algorithms can learn and adapt to changes in
fraudulent activities, allowing them to evolve and improve over time.

Reduced false alarms: Al and ML algorithms can reduce false alarms by analyzing large amounts of
data and making more accurate predictions.

Increased efficiency: Al and ML algorithms can automate and streamline the fraud detection process,
reducing the need for manual intervention and freeing up resources for other tasks.
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* Scalability: Al and ML algorithms can be easily scaled to handle large amounts of data, making them
suitable for use in large financial systems.

* Improved decision-making: Al and ML algorithms can provide insights and recommendations for
decision-making, helping organizations make more informed decisions about their financial activities.

Conclusion

The emergence of artificial intelligence and machine learning technologies has ushered in a
transformative era in the battle against financial fraud in the digital age. This research study has provided
a comprehensive overview of the significant strides made in fraud detection through Al and ML,
highlighting their potential to revolutionize the financial industry's approach to security. From
sophisticated anomaly detection algorithms to predictive modeling and real-time monitoring, these
advancements offer powerful tools for safeguarding financial systems and protecting the interests of
individuals and organizations alike. As we move forward, it is imperative that policymakers, financial
institutions, and researchers continue to collaborate and adapt to the evolving landscape of financial fraud,
harnessing the full potential of AI and ML to stay one step ahead of increasingly sophisticated fraudulent
activities. This synergy between technology and human expertise holds the promise of a more secure,
efficient, and resilient financial ecosystem for the digital age.
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Abstract

Students’ career choice is one of the most critical decisions in their life because it will determine the type
of role they will need to play in society in the future. One of the most important life processes is choosing
a career. This study aims to investigate the micro and macro factors influencing undergraduate students'
aspirations and career decisions. Only U.G. students in Bangalore, Karnataka, are the subject of this
study. Undergraduate students were selected because they would be faced with deciding what career to
pursue immediately after graduation.

A total of 18 colleges were surveyed, which included nine technical courses like engineering and
medicine, and nine nontechnical colleges were taken into consideration, which had courses like B Com, B
B A, and B A of the 270 questionnaires collected, 13 were incomplete and filled without essential details,
therefore, were ignored. Statistical package software for social science (SPSS) was used to analyse the
collected data. Relevant descriptive and inferential statistics were used to treat the data keeping the
study’s primary objectives in view. Charts depict the nature of the sample of the relevant variables like
plans, intentions, and careers.

It was found in the research that many students want to take up further education after their undergraduate
studies,which is nearly 69 %, which calls for better sensitization to the options available at the
postgraduate level. Therefore, there must be a sincere effort to acquaint students with the courses
available at the post-graduate level, and also specializations available must be brought to the notice of the
student in their final year of UG study so that they can make an informed decision

Further studies are strongly recommended to investigate students’ career choice that is affected by micro
and macro-level factors.

Keywords: micro factors, macro factors, careerchoice, undergraduate students,

Introduction

A student's chosen profession or occupation is their career, consisting of a series of trades or positions
frequently related in terms of skill, knowledge, and competence. A career frequently requires a long-term
dedication to a single profession or industry and may require some education, training, or experience.
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Undergraduate students have various career options, and the best one for them will depend on their
interests, talents, values, and ambitions. For undergraduate students, standard career options include
business, management, engineering, health care, education, etc.

Undergraduates in India have a wide range of life ambitions and career choices; a few micro factors like
their performance in the present course, aspiration of family members, advice of elders & teachers,
general public opinion, the influence of friends, changes in career, content, and orientation of education,
changes in economic trends, and financial position of their family will affect their career choices.

In India, approximately. 75% of final-year undergraduate college students want to continue their further
education in postgraduate management, postgraduate engineering, and postgraduate general
education. Approximately 10% of the students are in a dilemma in making their choice, and the Rest,
around 15 %,take up employment and work in fields like engineering, medicine, law, business, computer
science, and finance. People often see these jobs as a way to advancesocially and financially and move up
the social ladder because they pay well and are respected.

It's important to remember that Indian college students' life goals and career choices are also affected by
things like the number of job opportunities, market trends, government policies, and the state of the global
economy.

Review of literature

Umasankar, T., & Mahajan, R. (2022) examined how students choose their careers and whether they
prefer joining the Indian armed forces to other careers. This qualitative study applied Maslow's
motivational theory to jobs in the armed forces to identify aspirations and create a theoretical framework
for career choices. Students' preferences were examined using purposeful sampling. The Post-Hock
Tukey tests and PLS-SEM are used to validate and analyze data. The armed forces cannot recruit students
because they lack interest in military service. His career decision impacts any student's future. It was
challenging to make the right decision because of all the interrelated factors. To make the military a top
option, the government must act.

Aggarwal, A., & Shrivastava, U. (2021)suggested that there was at least a minimally positive
relationship between students' academic performance and career-level expectations. Although not at a
reasonable level and exhibiting relatively poor academic performance, students have high career
ambitions. The country's youth and aspirations can flourish in an environment that policymakers can help
create.

Bhattacharjee, A., &Marak, M. B. D. (2021)focused on identifying the personal factors that influence
undergraduate students' preferred career choices. The self-efficacy element of personal factors most
influences the student's career decisions. The sub-dimensions of personal and career choice had a
moderately positive significant relationship.

Sahu, R., Dash, S. R., and Das, S. (2021)examined the student's career, memory, interest, knowledge,
environment, and attitude before predicting the best stream to make the career comfortable so the student
can explore it. Selecting students' careers requires a hybridized distance measure in a picture-fuzzy
environment. Picture fuzzy numbers represent student, subject, and feature evaluations. Two
hybridization methods are Harsdorf-Hamming and Harsdorf-Euclidean. After that, the rough set theory
decides if a subject is right for a student, even if they disagree about which stream to take. Lower and
higher approximation with wild set theory's boundary region manages inconsistency. Finally, two case
studies demonstrate the idea's applicability.

Hamid, M. A. (2020)examined how starting salary, employer reputation, and working environment affect
job selection preferences among Malaysian accounting students. The research model is tested using
correlation and difference. Starting salary, employer reputation, and working environment affect job
selection preferences among future accounting graduates. The working environment dominates job
selection. Public and private universities had similar job selection preferences.
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Lally, P. S., & Kerr, G. A. (2015)Examined university student-athlete career planning and its
relationship to athletic and student roles. Four university student-athletes were interviewed
retrospectively. Participants focused on athletics in college with unclear carcer goals. The participants
abandoned their sports career goals in their final college years and prioritized student hood. The findings
support Brown and Hartley's (1998) idea that student-athletes can invest in athlete and student role
identities and explore non-support career options.

Objectives of the present study

The present study aims at achieving the following objectives.

1. To determine graduate students' career goals in Bangalore,

2. To determine the macro and micro factors that affect respondents' future intentions, plans, and career
goals,

3. To understand the extent of the difference in the influence of micro and macro factors on students'
plans and career choices.

Research Design

In Bangalore, final-year undergraduate students in technical and non-technical programs were selected for
the current study.The colleges to be sampled were chosen from a list of colleges maintained by Bangalore
University, the Directorate of Collegiate Education, and the All India Council for Technical Education.
The colleges were selected using a method of systematic random sampling. As and when they exited the
class, fifteen final-year students from each college were approached at random.

A total of 18 colleges were surveyed, nine of which offered technical courses like engineering and
medicine, and nine of which offered nontechnical courses like B Com, B B A, and B A. Of the 270
questionnaires collected, 13 were left blank or incomplete and therefore disregarded.

A structured questionnaire and an interview schedule were used to gather the primary data for the current
study. The secondary data was collected by reading several research papers and articles in reputable
journals and examining career-related articles and write-ups on particular websites, magazines, and
newspapers.

Data Analysis

The data collected from the samples are coded appropriately using SPSS. Relevant descriptive and
inferential statistics were used to treat the data keeping the study’s primary objectives in view. Charts
depict the nature of the sample of the relevant variables like future plans, intentions, and careers.

Tools and Techniques:

1. The percentage analysis method

2. Testing of Differences between Proportions for large sample test at a 5% significance level: to
understand whether the students prefer a certainfuture plan or are influenced by macro or micro
factors in their career choice.

The formula for large sample tests of proportion are

7 P~ Do Z = - ' :
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e Pis % of students preferring a future plan or are influenced by macro or micro factors in their choice
for a career, PO & QO are assumed to be point 5 each with the assumption that there is no specific
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preference for a particular future plan or there is no difference in the influence of micro and macro
factors in career choice.

e In the test of difference of proportions, Plis the proportion of students influenced by macro factors,
and P2 is the proportion of students influenced by micro factors

e Bar diagrams for better pictorial understanding.

DATA ANALYSIS AND FINDINGS

This part of the research paper analyses the primary data collected from student respondent youth. It is
divided into various sections depending on the objectives and compatibility of the data.

Section A — Future plans and life ambitions of students
This section analyses the primary data collected from the respondents relating to their future plans and
intentions, including their life ambitions.

Figures 1 to 4 given below analyze these future plans in detail.

Fig. 1 — Distribution of respondent students based on future plans.
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The above figure! shows that the preferred choice of students after completing their graduation is taking
up further studies by pursuing their post-graduation in their educational field,as nearly seven out of ten
students surveyed wanted to further their education which shows a strong trend of getting a master’s
degree which may be because they perceive better exposure and better employment opportunities after
doing a post-graduate degree. However, the fact that nearly 19 percent or one out of every five students is
undecided is disturbing as even at their graduation level; they have yet to decidetheir future plans.
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Fig. 2 — Educational future plans of respondent students
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Figure 2 reveals that there is a growing trend towards PG in management education as nearly 35% of the
respondents have opted for doing their master’s in management education this may be because of the fact
that students perceive greater employment opportunities after this course.

Fig. 3 - Noneducational future of respondent students

Future plans

The above figure shows that among students who do not want to take up further studies, most of them
want to take up employment, which is the preferred route after graduation,which stood at nearly sixty-
three percent, which may be because they are seeking financial independence. However, those who want
to become entrepreneurs are only ten percent, and those who want to join their family business is only
nine percent, which indicates a low level of the risk appetite of the students.
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Fig. 4 — Career objectives of respondent students
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This figure reveals the answer to what the students think will help them realize their career objectives in
the long run. A majority of students, that is ncarly half of them that is fifty percent, thought that their
further education would help them reach their career choice, andaround twenty percent that is one out of
five thought that their job would take them to their destination, the others were nearly negligible.

Section A - Overall analysis

On observing figures 1 to 4 of students, it can be noticed that the future plan of students is predominantly
pursuing further education and going for a job. In other words,students' future plans are mainly
educational.

HO: There is no significant difference between the proportion of students who want to take up
further studies and those who do not want to take up further studies.

Using the large sample test for proportion mentioned in the tools and techniques,
The test value is Z= 7.72 which is higher than the table value of 1.96. Therefore, there is a si gnificant
difference between students who want to take up higher education and those who do not want to take up

higher education.

Section B- Influence of factors on future plans and career choice

Many factors influence the respondents' future plans, intentions, career objectives, and life ambitions.
They may be within themselves or in the surroundings, which might be micro or macro.

This section tries to analyze the various factors influencing the decision of students regarding their future
plans and career choices and is represented in figures 5 to 14

The following figures reveal the percentage of distribution of respondents across various factors. They
have much bearing on the future plans and intentions of respondent students.
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Fig. 5

Dependence of future plans on course performance
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Performance in the present course
Nearly sixty percentage of the students base their future plans on the performance of their current course,
which means if for example they are performing well in their management education, they will take up a

career in management and if they are not doing well in their current course they start looking for other
career choices

Fig. 6
Dependence of future plans on family members
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Aspiration of family members

In the Indian scenario, the family still plays a huge role in deciding their future plans as nearly sixty four
percentage said that their future depended on the consent and approval of their family members, for
example if the family wanted the student to take up higher education rather than take up a job, it will be
more likely that they would do the same.
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Fig. 7

Dependence of future plans on elder's and tcacher's advice
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Adyvice of elders and teachers

Another factor which plays a prominent role in future plans and career choices is theadvice given by
teachers and elders, two out of three respondents mentioned that they would their future on the
suggestions of teachers and elders, which puts a great responsibility on teachers to always give the right
direction.

Fig. 8
Dependence on general public opinion
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General public opinion

One of the factors which has little or no impact on the students choice for his future is the public opinion,
this is very heartening as nearly eighty percent of the respondants were not going to base their carcer and
future plans on the opinion of the general public, which shows a trend of personal autonomy rather than
public dependence.
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Fig. 9

Dependence on friend's influence
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influence of friends

This factor which is the influence of friends had a split verdict where their friends influenced forty-three
percent of students, and the same percentage had only a minor influence from their friends in choosing
their future course of action.

This throws light on the fact that friends do have a considerable influence in their career choices , but it is
relatively less than other factors like family and advise of teachers and elders.

Fig. 10

Dependence on career trends
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Changes in career

Usually students take up careers based on the trending careers in the market, like computer hardware and
software engineers or data analytics, however, the respondents in this research said that they would prefer
to go on their choices rather than the trends in the market as nearly half of the students gave little
weightage to the same and one-third of the respondents saidthey would pick up a trending career.
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Fig. 11

Dependence on education system
50

40 4

Per 304
cent

20

10 -

Not responded Nil Little Much

Content and orientation of education

PR S—

Another factor which through up a mixed verdict on the career choice was the content and orientation of
the education system. At the same time,forty-six percent of the students said that they would choose their
future plans on the type of education they got and were likely to get, fifty percent of the students said that
they were not affected by the present education system or the same had a little impact on their plans, this
shows a growing apathy towards the education system and a gradual loss of faith in education for at least
half of the students.

Fig. 12

Dependence on economic trends
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Changes in economic trends

Another macro factor which was considered was the change in economic trends, and it threw up a mixed
response as nearly fifty-two percent of students said that they felt little or no impact, of changes in the
economic scenario on their future plans, howeverabout forty-five percent of the respondents felt that their
future was dependant on the economic trends. This shows that nearly half of the students had a external
locus of control and felt that they would not have a good future if the economy did badly.
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Fig. 13

Dependence on respondent's analysis and decision
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My analysis and decision

A very important factor, and the factor which almost got the highest weightage in having an influence on
the future and career of the students was their own analysis and decision, which means that majority of
the students that is nearly three fourth of the students believed that it was finally up to them to make a
rational analysis and take a decision on their own future and career.

Fig.14
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Financial position of family

The last factor which had an influence on the future plans was their families financial position, and it was
observed that nearly half of the students said that their future plans, thatis, education, employment or
entrepreneurship,are influenced by the financial position of the family, a lower family income
discouraged education and encouraged employment.

Section B - Overall analysis
The above figures (5 to 14) can be broadly classified into two main factors, the macro factors which are

not within the immediate vicinity of the students include,
Fig. 8 - General Public opinion,
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Fig. 10 - Changes in career trends

Fig. 11 - Content and orientation of the education system

Fig. 12 - Changes in economic trends

All these factors have little or no influence on the student’s future plans as theycollectively show that they
have less than 35 percent influence on the students on average.

The remaining six factors can be classified into micro factors as they are within the immediate periphery
of the student’s own environment, and they include.

Fig. 5 - dependence on course performance

Fig. 6 - dependences on family members

Fig. 7 - dependences on the advice of elders and teachers

Fig. 9 - Influence of friends

Fig.13 - My analysis and decision

Fig.14 - Family’s financial position

Among the micro factors, four factors, namely own analysis and decision, course performance, the
influence of family and advice of elders and teachers, score a very strong influence on students future
plans crossing sixty percent in all the cases, and the remaining two factors that is the influence of friends
and the family’s financial position are also in a range of 45 percent.

When the average influence of these micro factors was taken it was found that the influence of these
factors on the future plans of students was nearly sixty percent.

We then ran the large sample test of the difference in proportion between macro and micro factors

HO: There is no significant difference between the proportion of students who are impacted by
macro factors and micro factors in their future plans and career choice

Using the large sample test for difference in proportion mentioned in the tools and techniques, The test
value is Z= 4.77 which is higher than the table value of 1.96.

Therefore, there is a significant difference between the influence of micro and macro factors on students'
future plans and career choices.

Findings and suggestions

1. It was found in the research that many students want to take up further education after their
undergraduate studiesthat is nearly 69 %, which calls for better sensitization to the options available
at the postgraduate level. Therefore there must be a sincere effort to acquaint students with the
courses available at the post-graduate level and also specializations available must be brought to the
notice of the student at their final year of study so that they can make an informed decision

2. The research paper also found that nearly 19 % or one out of five students are confused as to what
they have to do after their UG education. Therefore educational institutions, and
nonprofitorganizations in consultation with the industry and professional organizations must conduct
career workshops in the UG level and also carry out aptitude and interest tests so that students have a
clear idea of their career options andtake up their future plans with confidence.
Theresearch also found that there is a growing trend of students taking up further education in post-
graduate management courses or MBA, which shows that even engineering students feel it necessary
to have some business and management knowledge and skills. Therefore it is suggested that it would
be worthwhile to try out practically oriented management skill development programs at the
undergraduate level for all streams so that students do not feeltheir education as incomplete at their
graduate level.

4. Among those students who do not want to take up further education, it was noticed that a majority
ofthem, that is 63 % want to take up employment. In comparison,only 10 % want to start their own
enterprise, which suggestsa low-risk appetite toward entrepreneurship. Therefore, it is necessary to
make students take up mini-entrepreneurial ventures at the UG level todevelop a taste for
entrepreneurship and later become job providers rather than job seekers.

5. Among the factors which affect the choice of career, it was found that the strongest influence was the
student’s own research and analysis, around 73 percent. Therefore, it is the responsibility of
government institutions, media groups, and colleges to see that proper and accurate information is
given to the student to make the right choice.

(5]
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6. Another essential factor that influenced future planswas the advice of elders and teachers,nearly 66
%. Therefore, it is the duty and responsibility of teachers at the undergraduate level to alwaysgive an
informed choice to the students afterdoing thorough research on the available career choices. Itwill be
a great help if teachers undergo training in career counseling.

Conclusion

A student’s most important decision is their career and future plan, as he or they will spend the rest of his
life in the occupation he chooses or the vocation related to his post-graduate studies. Therefore the
societyand the country’s future direction is made in these few years of undergraduate education.

Both micro and macro factors affect such choices, and if care is taken to guide students in this delicate
phase of their life, it can impact the future of the students in particular and the future of the country in

general.
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Abstract: Indian ancient heritage is full of treasure holds significance in the present scenario. India’s ancient knowledge system
was based on achieving higher self through holy spiritual knowledge. The biggest gift given by India to the World is Holy Bhagavad
Gita. Ramayana and Mahabharat which provides comprehensive knowledge relevant in practical life. The spiritual philesophy given
in different aspects of ancient Indian heritage were highlighted worldwide. In light of this, the present study s an attempt 1o
understand the lessons for corporate problems from Bhagavad Gita, Ramayana and Muhabharat. The study was based on secondury
data. The study concluded that lessons provided by Bhagavad Gita, Ramayana and Mahabharat are useful for corporates in
increasing their efficiency and effectiveness which leads to growth of the company as a whole
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INTRODUCTION

[ndian civilisation has given good sized importance 1o understanding - its amazingly extensive frame of inteilecrual texts, the
sector’s biggest series of manuscripts. its attested tradition of texts, thinkers, and faculties in such a lat of domains of expertise. In
Bhagavad Gita, Lord Krishna teils Arjuni that know-how is the brilliant cleanser and liberator of the self. India’s knowledge device
is historic and uninterrupted just like the glide of the river Ganga, from the Vedas (Upanishads) to S$ri Aurobindo. intormation has
heen on the centre of all inguiry.

Vedic philosophy constituted of 4 vedas viz. Rig veda. Yajur veda, Sama veda and Atharvana veda. Rig veda came into life carlier
than other vedas, which includes 1028 hymns which have been sung in order to worship God. Yajur veda affords the guidelines to
bhe taken into consideration for the time being of sacrifice. Samna veda charges chanting al somne stage in the length of sacrifice,
Atharvana veda suggests rituals. The Dharma Sastras cites the policies to be located inside the ordinary existence. Six Vedangas viz..
Shiksha, Kalpa, Vyakarna, Nirukia. Chhanda, and Jyotisha, also maintain extensive v icinity in the Indian undersianding systent.
Indian know-how machine also includes knowledge acquired from Upanishads, Mahabharta, Ranmyana. Puranas. Brahinanas and
Aranyakas. The Upanishads includes philosophical textual content associated with exclusive regions just like the advent of world,
absolutely the. the soul, and the thrilier of nature.

The complete body of organised understanding is split into two sets inside the Mundakopanisad -~ para vidya and apara vidya.
knowledge of the final precept. paramating of Brahman i.c. the metaphysical area, and understanding that is sccondary to how one
arasps sksara-Braluman ie. worldly understanding. For that reason. a difference is made between jnana and vijnana, the know-how
of records of the perceptible international. Over time. information of various domain names has been institutionalised into disciplines,
or vidva and crafts, or kala. Indian disciplinury formations CnCOMPass fields us diverse as philosoplhy, Structure, granmn, arithmetic.
astronomy. metrics. sociology. economic system and polity. ethics. gengraphy. logic, army technolosy, weapowry. agriculture,
mining, exchange and commerce. metallurgy. mining, shipbuilding. medicine. poetics, biology. and veterinary technology. Ineve
of these. a continoous and cumulative collection of texts is still available regardless of the vast loss and historically recorded

destruction.

India’s knowledge machine includes instinct, enjoy and revelation. India’s understanding gadget provides a variety of gu idance
in accomplishing positive spos inside the corporation extra efficiently, On may sixteenth 2022 Hon'ble Union Minister of education
and ability development Shri Dharmendra Pradhan released a cbook on “advent to [ndian know-how padget: standards and
scognition of India’s knowledge system, spirituality, way of b lahally, He also
t of India’s expertise system on the world. He further spoke about Indian texts Vedas. Upanishads

e and philosophy

application”. He pomted out the v
emphasised the advantageous im
andd so on. And designated that there may e a need (o safeguard, document and spread the know-how our [ndian kneosw-how system
which is complete of treasure around the arend. He additionally highlighted the significance of technological know-how-primarily
based understanding contained in [ndia’s knowledge machine within the modemn time. Further, he stated that there nay be a want to
expand a co-operative dating among Indian understanding gadget and current wroubles that's confronted by using society as our Indian
understanding machine has solution for global’s proble—

Management Is appeared a5 one of the leader fa sevement of the business enterprise as this issue will
putisation will see failure if

fead the employer to new heights. glorious function whereas the identical o
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life. With a purpose to create a sustainable employer lifestyle, variety of management theories offers a proof of this concept from
diverse aspects. Indian historic Puranas and Scriptures like Mahabharta, Ramayana, Vedas, Bhagawad Gita, and Arthashastra etc.,
gives a completely unique outlook of management and its consequence at the company.

Now a days lot of managers even after taking training are facing lot of issues in terms of management of stress, managing
employees around them, how to increase their work productivity, making leaders in higher level management, managing work
environment, creation of friendly relations and building organization which will have a long productive life. They also face difficulty
in managing their work life and personal life. Because of this situation, there is a need to find out the better alternatives for the

management of the organization.

LITERATURE REVIEW

Satish, M., & et. al. (2020) studied leadership lessons from Indian Knowledge System. The study used secondary data which was
collected from published sources. The paper discussed leadership lessons from mainly Mahabharat, Ramayan and Bhagawad Gita.
The study also made an attempt to compare contemporary management approach with ancient Indian Knowledge System. The study
concluded that ancient Indian Knowledge System holds prominent place in facing challenges of contemporary corporate world.

Rajpurohit, N. (2020) analyzed different leadership styles in ancient scripture Mahabharata and its relevance to motivate and
demotivate employees. The study used secondary data which was gathered from authentic sources. The study also mentioned the
leadership role of Lord Krishna which helped Pandavas in attaining victory over Kaurvas. The study also mentioned ¢xample of bad
leadership by quoting the case of Lord Dhritarashtra.

Gupta, P., & Singh, N. (2019) examined different management lessons from Ramayan and Mahabharat that can escalate the
managerial efficiency. The study was based on secondary data collected from published sources. The study mentioned some
managerial models which were based on the two great Indian epics Ramayan and Mahabharat. It was concluded that Lord Shri Ram
in Ramayan and Pandavas in Mahabharat had used a combination of modern management strategies like Red Ocean, Blue Ocean,
Green Ocean and sometimes Black Ocean too at right time.

Priya, S. E., & Vivek, N. (2015) deliberated various management concepts from Mahabharat which are significant in managing
modern day corporate world. Secondary data was used for the study. Some stories of Mahabharat which holds significance in
management of company were discussed the study.

Mahadevan, B. (2008) made a study on management lessons from Bhagawad Gita using secondary data. He discussed alternative
examples from Bhagawad Gita and stated leadership and management lessons from Bhagawad Gita.

OBJECTIVES OF THE STUDY
The objective of the study is to analyse and understand the corporate lessons from Bhagawad Gita, Ramayana and Mahabharat.

METHODOLOGY OF THE STUDY
The study is descriptive in nature. Secondary data collected from published sources used in the study.

ANALYSIS AND DISCUSSIONS

Indian Knowledge System is considered as one of the biggest sources of knowledge and motivation in the modern times as well
around the world. Different aspects of Indian Knowledge System have been encouraged and welcomed by citizens worldwide. It
provides assistance to people in finding their purpose of life and provides a path in the direction to attain that purpose. Bhagawad
Gita, Ramayana and Mahabharata are the ancient Mythologies which provides the solutions to the everyday management problems

Bhagawad Gita is regarded as a comprehensive guide to increase the productivity of employees in terms of their efficiency and
effectiveness in performing a job by spreading wisdom in terms of converting weakness into strength, dividing responsibilities,
choosing the appropriate individuals in the team, the requirement of charismatic leader in the organization that will inspire, motivate
and will help the employees of the organization in solving certain dilemmas they face every day. Ramayana one of the greatest epics
of Hindu Mythology clearly shows the application of management principles. Mahabharat one of the biggest, oldest and great epic
of Hindu mythology provides life skills, knowledge and wisdom which India has otfered to the world.

CORPORATE LESSONS FROM BHAGAWAD GITA

¢ Commitment with regard to work: A famous stanza of Bhagawad Gita provided guidance with regard to detachment
of expectations of desired results from completing any work commitments. Likewise, a person ought to deal with
completing the work within the stipulated term without specializing in favoured results.

e Unsclfish Work Commitments: Lord Krishna enlightened Arjuna to brawl a fight with the intention to improve the
universe. Lord Krishna advice Arjuna that the principle goal of struggle is to improve the universe within the route of
correct manner of dwelling (Dharma), no longer for satisfying their very own greed, benefit and desire. Therefore, each
and every single character of the organization must deliver first choice to organization objective in place of character’s
objective.

o TIdentity with Work: According to Bhagawad Gita, an individual’s identity is not decided by his caste, colour and family
he is member of, but an individual’s personality must be related to his ability to fulfil his work commitment effectively
and efficiently. Therefore, in the light of management, it means that a person’s identity must be decided and related with
his skills, capabilities, work etiquette and way of acting towards superior and subordinates.

e Emotional Intellectual Capacity: Bhagawad Gita advice that one should not get cocksure of one’s little victory and not
to get dishearten of small failures, but one should constantly take efforts in the direction of our purpose. Consequently,
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in the context of management, individuals of the organization should work in the direction of organization’s objective
without giving regard to all odd.

Support to change: Lord Krishna said that an individual afraid of change divert his own mind towards doing wrong
course of action (Dharma) and unethical practices. Similarly, people working in the management should not be atraid of
any fear and should be ready to accept any change in working conditions.

Purpose: Lord Krishna advised that any work done with favourable intentions will definitely give desired results.
Similarly, the objective of organization’s manager should be clear, conscience and attainable.

Sound Cognitive Ability: During the war, Lord Krishna said that life of a human is a war. between thc body and the
mind, one must strike to keep a balance between mind and body in order to examine a situation and take right decision at
the right time. Consequently, an organization’s manager should keep his mind stable in order to take effective decisions
I important situations.

CORPORATE LESSONS FROM RAMAYANA

Doing SWOC analysis: SWOC (Strength, Weakness, Opportunities & Challenges) analysis plays a vital role in modern
day management. As per the established norms of management, before entering into any job, we do a complete analysis
of the situation and then get mentally prepared and then make a plan, analyse competitor’s SWOC and then act
accordingly. In Ramayana when Hanuman entered Lanka; the first thing he did was a complete study of the Lankans and
assessing their strengths, weakness, challenges & opportunities.

Focusing on the importance of communication in constraints: A lack of communication generally causes loss of focus
and direction. On the contrary, continuous guidance and direction through effective communication helps subordinates
to march towards the predetermined goals of the organization. This needs to be followed in congenial as well as adverse
situation too. This was evidently observed in the kidnapping journey of Sita by Ravana when she purposefully dropped
her belongings and jewellery at the regular intervals throughout the journey which gave Lord Rama the indication of the
right path.

Believing & valuing your subordinates: In the corporate world, a manager is the one who can get his work done even
from the competitors. A manager pins your ears back to what his subordinates has to say and tries to hold onto them
together especially when the organization needs them the most. In Ramayana, Ravana has time and again shown the signs
of a bad manager, and hence it led to the demise of his kingdom. Right from the beginning, he ignored the advice of his
managers and got his kingdom in the state of war with Lord Ram. His mismanagement and the act of not valuing his
subordinates resulted in Vibhishan (one of the wisest manager) leaving him in the middle of a crisis.

Having a clear Vision: It's miles required that every leader must have a clear vision of what he's aiming for and what
fruit will it bear him in future. As an instance, Rama’s clear imaginative and prescient changed into to launch his wife
Sita and rout the evil forces. This readability about the intentions in addition to the system enabled his navy to place its
heart and soul inside the battle to release Sita. So, a clean vision will usually be a motivating component to awareness on
the aim and to no longer get deviated.

Stand fearlessly in spite of challenging situation: After the kidnap of Sita, Ram curiously go searching in the forest on
the lookout for Sita. Ramayana confirmed very poignant info of Ram’s sorrow whilst Sita was kidnapped with the aid of
Ravana. But still, he by no means ger disheartened and his sorrow did no longer permit him prevent the hunt of Sita even
when he doesn’t realize approximately the kidnapper of Sita. Lord Ram searched for Sita courageously and even
encouraged his navy to discover Sita and as a result, he won the conflict in opposition to Ravana. Face disaster situation
with courage and take vital steps at that time to gain favored desires.

Leaving your comfort zone: It's been discovered that advertising managers of nowadays who travel through the vicinity
to get a higher first-hand experience of the consumer’s pulse do a miles better activity of servicing the marketplace. In
Ramayana, while Rama receives ordered to remain in the jungle for a period of fourteen years, Sita and Rama take it as
an possibility to interact with the ordinary residents of their monarchy, instead of last limited to the contentment of their
palace. This helps them to recognize the ground realities better.

Having a clear Succession Plan: A well-run organization ensures that the career development plans of its high
performers are directly linked to succession planning. Therefore, good managers should go to great lengths to develop
the managers who report to them and make them aware of their succession planning. For example, despite the chaos in
Dosalata's preparations to place Rama on the throne of Ayodhya, we can never deny the existence of an casy succession
plan. In principle, it aims to ensure consistency in governance. Besides being the eldest son, it helps; Rama is loved by
all, and thus chosen to lead the kingdom to Dasara. According to Raghuvansham of Kalidasa, when surrendering his
body, Rama divided it fairly among his two sons - Lava and Kusha.

Act in accordance with ethical code of conduct: Rama took moral decisions in each and every aspect of his life.
Behave with all individuals equally: Lord Ram was a King and he behaved with all the individuals equally. Rama unlike
other kings maintained a very healthy and equal relationship with people of both upper and lower caste. This also helps
him to win war against Ravana as he received loyalty of its army. Maintaining healthy relationships and treating all people
with respect and kindness regardless of their caste.
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CORPORATE LESSONS FROM MAHABHARAT

Innovative Thinking: There are 100 Kauravas. They do not occur naturally, but are made using test-tube technology.
is said that Duryodhan was the world's first test-tube baby. There were no laboratories back then. This is done with the
help of clay pots. Clay pots provide the temperature the embryos need to grow and act as test tubes. It is basically an
invention, but the result of innovative thinking. Gandhari wanted to have more sons and hoped to lay the foundations of
a stronger kingdom. Creating a brand name is easy when starting a business and launching an innovative new product or
service.

Selection of Resources: When the battle was going to begin, most of the other armies were also involved by the Kauravas
and the Pandavas; Arjun and Duryodhan went to ask for favours from king Krishna also. Arjun asked Krishna himself to
work as the driver of his Chariot. On the other hand, Duryodhan asked for his army. Krishna and his lcadership with the
Pandavas were one of the major reasons behind the victory of the Pandavas. He guided them at every step. He played the
role of the most important human resource. When it comes to management, it is very necessary to select the right
resources. Resources are not only raw material and other non-living things, but employees are also human resources. The
selection of the right resources is therefore significant.

Following the Learning of Management Books: Before the beginning of the battle, Arjun lost his confidence and
passion to win the battle because of the presence of relatives against him. He was not willing to fight against them. Lord
Krishna gave an insight into the realities of life with the help of Shrimad Bhagawad Gita. It is believed to be the solution
to all the problems in the world. The solution to all the problems related to the challenges can be easily found in the most
valuable management books. It is important for all the managers to understand the importance of the learnings of
Management and to follow them.

Ethics: Kauravas always walk the path of dishonesty. They restored the game with the help of their uncle Shakuni. When
the battle took place, they killed the son of Pandavas at night. At that time, it was strictly forbidden to attack others at
night, because the fighting time was during the day. On the other hand, the Pandava family has followed ethical principles
since birth. They play the game honestly. The Pandavas lost everything in the game, gave everything to the Korawas, and
went to exile in the forest by themselves. Even though they knew the punishment was immoral, they took it anyway. Sc
they came back and asked for their kingdom back, but Duryodhan refused, so Mahabharat happened. A company that
does not follow an ethical path cannot survive in the long run.

Commitment: Most of the leaders like Bhishma Pitamah and Dronacharya fought on behalf of the Kauravas even when
they knew that they would lose the battle and their lives. They had their chances of disrespecting the kingdom of
Hastinapur which was under the Kauravas and moving to the Pandavas but they did not. This is a management lesson
because it should be followed by all the employees that they should not keep hopping from one company to another for
a little increment in the salary. They should remain loyal to a company if they find the work culture suitable. None of the
fighters from the Kauravas cheated, this also teaches the management lesson of being loyal to the customer and the
company.

More people, more work: Sometimes companies tend to lay off workers to maximize profits. However, when value is
created for the greatest number of people, there is a greater chance of success and building a good brand image through
word of mouth, as employees and their families are effortlessly loyal customers of the company. The Kauravas and
Pandavas understand the importance of manpower and try to increase their armies as much as possible.

Diplomacy: Dronacharya was the teacher of the Kauravas and Pandavas. He was extremely powerful and knowledgeable.
It was necessary for the Pandavas to kill him to make the Kauravas weak. He made an oath that he would discontinue
fighting if he lost his son Ashwathama. The Pandavas played a trick by spreading the rumor that Ashvathama had died.
Since Dronacharya was very intelligent, he sensed the trick and therefore decided to ask Yudhisthir because Yudhishthir
was the most righteous among all the Pandavas who was determined to not speak a lie ever in his life. However, the
Pandavas had to kill Dronacharya; Yudhishthir answered for an elephant named Ashwathama who was killed by Bheen
His answer was- ‘Ashwathama has died’. This is how Yudhishthir spoke to Dronacharya diplomatically without speaking
a lie and Dronacharya was killed. Diplomacy plays an important role in getting products sold. It is an important part of
marketing communication and influencing customers through advertisements. It is the art of presentation to appeal to the
customers.

Women Empowerment: Empowering women is one of the most important management lessons to be learned in the
Mahabharata. The sheer misconduct of Draupadi became the basis of Mahabharat. Respect for women should be instilled
in future generations through struggle. After years of ignorance, fair sex is now recognized as an essential part of society
and the corporate world. Many companies have ensured that 50% of employees in all positions are women. Mahabharata
taught the same thing long ago!

Division of Work: Mahabharata is an excellent illustration of the principle of division of work. Bheema, the strongest of
all the Pandavas, with the power of a hundred mammoths; killed all the hundred Kauravas alone with his strength. Nakul
was given the part of aiding Bheem. He also played a prominent part in healing the injuries of the Kauravas because of
his command over Ayurved. He also killed the two sons of Karan, the dearest friend of Duryodhan. Sahadev defeated 40
sisters of Duryodhana. Sahadev was an expert with brands who killed Shakuni. Shakuni was the architect of the bones
game. Arjun was a great legionnaire and the stylish sportswoman of the world and he killed Bhishma Pitamah, Jaydrath,
and numerous other fighters of the Kauravas. Arjun named Krishna to come his motorist so that he could be guided at
every point of time. Shikhandi, stood before Bheeshma to shield Arjun because Bhishma had taken a pledge to no way
raise his munitions against women and a eunuch wasn't believed to be a man according to the morals of society at the
time. Yudhishthir was the king after the battle and he was responsible for twisting colourful rules so that the palm of the
ethics took place. He was excellent in shaft fighting and he killed Shalya and his family on the 18th day of the battle.
Shalya was his uncle and the commander- in- chief of the Kauravas. This is how it's important to give the right work to
the workers according to their chops and gift.

Team Spirit: This aspect is the pillar of the Mahabharta. Kauravas could not muster up the complete support that was
necessary for winning the battle. All the great generals of Kauravas, including Bheesma, Drona, Karna crusaded
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individual fights on the battlefield. However, Pandavas weaved one team that was directed by a single goal. All
participated in decision making process and contributed their skills leading to a synergic effect.

Excellence in Governance: When Indrapastha (City of Indra) was erected, Pandavas ruled in a fair and just manner.
They didn't drift from the path of righteousness. There administration and operation won the love and aftection of their
subjects. They ruled for thirty- six times on this path before falling prey to an illegal game of bones. It was this excellence
in governance that ultimately got lost and led to a heinous battle in Kurukshetra. At present, Excellence in governance is
a vital condition for a business leader to command respect in the business and among their workers. It's vital for
maintaining a healthy culture in the associations and vent off the malignancy of office politics and other expiring aspects
that types negativity. The HR department can insure that certain enterprise taken by association to insure a culture of
excellence in governance.

CONCLUSION

Indian ancient heritage is full of treasure holds significance in the present scenario too. Corporate learnings that can be acquired
mainly from Bhagawad Gita, Ramayana, and Mahabharat provides useful solutions to face contemporary challenging situations of
corporate world. They are very useful for corporate people as it provides them an aid in increasing their competency, skills and helps
them in facing the problems. Implementation of these lessons can help corporates to increase their efficiency and effectiveness which
in turn leads to growth of the company.
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Abstract:

Hospitals vary among nations, and each nation's socioeconomic and political conditions have an
impact on the particulars of these systems. Although there are many different types of provisioning,
there are typically three primary types. First, there are countries where private interests coexist in the
form of individual practices, hospitals, and other related services while the government is exi'eilai‘féi}'
involved in the financing, delivery, and management of services. Second, in some countries, only the
government and no private interests are permitted to provide healthcare. Thirdly, there are countries
where the majority of services are provided by the market. Hospital Services is a requirement in
different nations, and the extent and kind of such services are determined by the socioeconomic and
political norms of a particular culture. A general classification of government engagement into three
categories, namely regulatory, supporting, and restricted role, may be done even if the form of
government involvement in health care varies from simple regulator to service provider from nation
to country. In the event of a regulatory framework, which is common in many nations. the
government's participation is limited to formulating the laws and rules controlling the industry,
however in the case of a supporting role, the government only gets involved to a limited degrse and
private interests are permitted in both scenarios. In certain nations that adhere to the third mode! the
state is solely responsible for delivering healthcare to its citizens, and no commercial interCsts are
permitted. However, no comprehensive research was carried out in Bangalore District to evaluate the
level of services provided by private hospitals. The survey would give hospital administrators insight
into how patients and their companions rate the standard of care in regard to every aspect The paper
attempts to answer many such problems in Bangalore so that such services equip quality.

Key words: etc. Hospitals, Socioeconomic and political norms, Quality

Introduction: The creation of the East India Company in the seventeenth century, which led to the
permanent employment of European physicians in India, is credited with giving rise to private practice.
Initially, the firm hired British physicians who were referred to be "surgeons," mostly for ships headed to
India. Later, the merchants made a particular request for certain physicians to stay in India. The East
India Company began recruiting physicians to treat their resident European personnel by the late
seventeenth century, when surgeons had already been employed. The East India Company begin
providing medical care for its workers. S
Indigenous medical practices like Ayurveda, Unani, and Siddha were mostly the purview of lone
practitioners in India, who charged fees that were typically paid in kind. During the nincteenth
century, kings depended on Ayurveda practices. The majority of the populace paid various healers and
relied on them for their services. The state's involvement in taking on the duty of serving the people
was modest.

[n order to safeguard and care for the East India Company personnel, the British adopted ailopathic
medicine in the late eighteenth century. The network of hospitals and clinics in different presidencies
was subsequently enlarged as they eventually offered similar services to the Indian people as well.
The British invested in medical education in the late 19th century to train support employees who
would work in the newly built facilities since the development of medical care facilities reqzired
qualified personnel. While providing subordinate personnel was the primary goal of medical
education, several of these institutes also accepted private students. These private students were iix
direct competition with European doctors for the private market as early as the 1880s, when they
opened private practices in significant towns. In this way, private health care has been subject to
competition since 1980. By the turn of the century, many graduates had established their owWn privaie
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practices in the major cities. They removed patients from government hospitals and clinics, as well as
from hakims (practitioners of Unani medicine) and Vaid’s (practitioners of Ayurveda medicine).

India has one of the lowest public health spending rates in the world (about 1% of GDP), but one of
the highest private spending rates. According to the NSSO, 5-6% of Indian households' consumption
expenditures go toward health. The expense of private sector services renders them expensive for the
underprivileged and impoverished. The population's use of public health facilities for outpatient and
inpatient care has not increased despite a steady rise in the infrastructure supporting public health
care. The NSSO (1986 2004) statistics blatantly demonstrate a significant drop in the inpatient use of
public health facilities and a comparable rise in the use of the same by private health care providers
in both rural and urban regions.

Bangalore city, located on India's west coast, accounts for 6% of the country's territory and 5% (51
million) of its population, ranking it tenth in the country. Bangalore city is divided into 27 districts,
226 blocks, 18,618 villages, and 242 towns. The state's decadal population growth rate (1991-2001)
was 22.6%, which was greater than India's (21.5%). Bangalore city, with a 37% urban population, is
one of India's most urbanised states. During the 10th five-year plan (2002-2007), Bangalore city was
placed third in the country in terms of growth. The state's overall Gross State Domestic Product
(GSDP) growth rate has been 12.99 percent. Throughout the 1990s and the early part of this decade,
Bangalore city remained among the top three of India's 15 major states in terms of attracting industrial
investments. According to the wealth index, Bangalore city is wealthier than the entire Karnataka
state. In Bangalore city, about one-third of households (56% of urban households and 15% of rural
households) are in the top wealth quintile, compared to one- fifth of Indian households. Only 7% of
Bangalore city households (1% of urban households and 12% of rural households) fall into the lowest
wealth quintile. The state's cconomic prosperity, however, could not be transferred into human
development.

Review of Literature:

o Parasuraman et al. (1985) conducted an analysis of this discrepancy between what consumers
anticipate and the quality of the service as perceived by them The gap inspection approach offers a
framework for looking at service quality issues. According to Parasuraman et al., service quality is
the meeting point between a customer's prior expectations for a service and their subsequent
impressions of the service. When a service is regarded as being of low quality, will always exist, and
the model aids in determining what causes this discrepancy between perceptions and expectations.

° A country's healthcare system as a whole is facing a number of challenges. It is critically
necessary to make the vast investments required to meet India's healthcare needs and to improve the
health status of people from all regions and social classes. Prioritising quality in the health care
sector is challenging due to the nature of quality. A number of characteristics distinguish services
from tangible goods, including as similarity, heterogeneity, intangibility, and perishability (SHIP).
There are many different measures and characteristics that can be used to gauge patient satisfaction.
The SERVQUAL Model, developed by Parasuraman, Zeithaml, and Berry, is the one that is most
frequently used to evaluate service quality. Customer expectations and service quality are covered by
SERVQUAL. Assurance, tangibles, dependability, and responsiveness.

. Amira Elleuch (2008) made an effort to calculate patient satisfaction in Japan. Japanese
healthcare services were evaluated for quality using both their physical (settings and appearance) and
procedural (patient-provider communication) characteristics. It was shown that process quality
characteristics were related to patient satisfaction. Patient pleasure, in turn, forecasts patient
deliberate action (returning and suggesting). When Japanese patients evaluate the quality of the
healthcare services, cultural difference in Japanese society seems to provide a fascinating foundation
for understanding Japanese rating. Japanese outpatients place a strong emphasis on the delivery
processes, which may be characterized by service speed, the level of staff engagement, and the beauty
of the location, when evaluating the quality of healthcare services. The Japanese, who belicve that
doctors and nurses should treat all patients equally, hate special treatment and individualized staff
behavior in contrast to individualist societies (the United States and Europe).
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. Koichiro Otani and Fort Wayne (2009) conducted the investigation of the factors fha' e
adult patients to describe their entire experience as "excellent." Four community hospitals and ¢
large university hospital provided the data for this study. Multiple logistic regression analysis was
used to determine which characteristics were more likely than others to cause patients to assess their
experiences as good. The study found that staff care, followed by nurse care, was the most important
factor. Compared to the other investigated qualities (Le., medical care, admission procedure,
accommodation, and food), these two attributes were noticeably better predictors of total satisfaction.
Healthcare managers were discovered to be in charge of staff and nursing care.

Research objectives:

I. To study the existing hospital services practices of private hospitals at Bangalore. | S
2. To study the effectiveness of quality services of hospital services provided in Iﬁ'iyﬂjé
hospitals. T

Y o

L

Limitations of the Study:

I. The Study is restricted to the geographical boundaries of Bangalore city and the findir@é
from the study cannot be fully generalized for other cities in Karnataka. .

2. Most of the data is collected through information given by the patients which are subject to
bias. ’

Data Analysis and Interpretations:
Classification Results

Predicted Group Membership

Satisfied (Group-2%)

Original — . [Total
Dissatisfied (Group-1) Satisfied (Group-2)
issatisfied (Group-1%) Thio
290

Standardized Canonical Discriminant Function Coellicients
ariables

Hospital facilities

Qualification of doctors

Cleanliness of hospital

Experience of the doctors

){(eputation of the hospital
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For developing this model, 17 independent variables were selected. Out of those variables only 5
variables were identified as relatively more important than others.
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Factors affecting selection of hospital |Least Not Neutral [Preferred |Most
Preferred [Preferred(%) (%) Preferred
(%) (%0) (%)

The hospital is recommendation by,

S others. 1 2 3.7 3 75.1

The hospital gives extra facilities like o

canteen, pharmacy store and phone isP2 5.5 3.8 7.5 71.1

easily available.

The hospital has excellent Troma

Emergency services. 5.5 4.7 2.5 10.1 76.3

The  hospital gives food  and

accommodation to the patients’ relative. 4.4 4.4 6.4 15.9 38.8

The hospital is recommended by other )

doctors. 4.34 2.5 2.9 24.7 52.4

Table shows various preferences for factors affecting selection of hospital. Majority (96.1 per cent)
of the respondents preferred hospital with well qualified doctors whereas 94.6 per cent preferred
reputation of the hospital and 93.6 per cent preferred experience of the doctors in the hospital. Other
factors which were affected the selection of hospital by selected respondents were easy payment
system, location, good ambience, cleanliness, providing accurate and true information regarding
status of patient and proper guidance and diagnosis, fast facilities. Some respondents preferred to take
decision on the basis of the suggestions given by family doctors, friends, relatives or neighbors.
Need for best treatment with respect to Gender

Gender
Preference Total
Male FFemale
Most Important 74 65 139
Important 86 71 157
Neutral 95 34 179
Least Important 19 2 21
INot Important at all 2 2 4
Total 276 224 500
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Q. [Factors affecting selection of hospital [Least ot INeutral [Preferred
No. Preferred [Preferred |(%) (%) Preferred
| (Vo) (Vo) (Vo)
| Doctors of the hospital are qualified. 0.4 |0 1.5 2 061 |
3 Reputation of the hospital. 0.5 1.6 05 4 046
2 Doctors are experienced 0.4 1 2 & 036 |
17 |The hospital offers ecasy payment|l 0.5 0 6.4 92, e
system.
0 The hospital is located in nearby area. |0 2.6 D 4.9 Cbis
ﬁ? The hospital has good ambience 0.7 2 3 4.5 Bo9
16 [The hospital is neat and tidy. 0 0.5 0.5 7.5 894
The doctors of the hospital give | i T
13 Jaccurate and true information every(0.5 0.3 1.5 8.6 89
time.
The hospital has facilities. (Equipment, i
4 Infrastructure etc.) 0 | 2.7 6.8 89.7
6 h‘he doctors give proper guidance andl 14 0.5 9.5 08.7 |
diagnosis.
The hospital gives one click access -
facilities (Laboratory for tests are
14 javailable in hospital) is being provided|0 0.5 2.6 9 78
by the hospital.
The hospitals provide facilities to o
12 patients  like  rooms, stretchers,|1.5 L.5 3 6.4 86.7
heelchair, and food.
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CONCLUSION: ,

The study on the influence of branding on consumer buying behavior has elucidated several critical
insights. It has unequivocally demonstrated that branding significantly impacts consumers' purchase
decisions, with a particular emphasis on brand image, loyalty, and perceived quality influencing
consumer preferences. Brands that cultivate a strong, positive image and foster loyalty through
consistent quality and engagement strategies tend to command gréater influence over buying behaviors.
Additionally, the study highlights the importance of understanding consumer perceptions and the role of
emotional connection in brand preference and loyalty. Marketers must prioritize these aspects, tailoring
strategies to enhance brand perception and deepen consumer relationships. The findings suggest a
compelling need for brands to invest in building and maintaining a positive brand image, emphasizing
quality and engaging consumers meaningly. This approach not only influences purchase decisions but
also promotes long-term loyalty, securing a competitive advantage in the market.
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Abstract:

Hospitals vary among nations, and each nation's socioeconomic and political conditions have an
impact on the particulars of these systems. Although there are many different types of provisioning,
there are typically three primary types. First, there are countries where private interests coexist in the
form of individual practices, hospitals, and other related services while the government is extensively
involved in the financing, delivery, and management of services. Second, in some countries, only the
government and no private interests are permitted to provide healthcare. Thirdly, there are countries
where the majority of services are provided by the market. Hospital Services is a requirement in
different nations, and the extent and kind of such services are determined by the socioeconomic and
political norms of a particular culture. A general classification of government engagement into three
categories, namely regulatory, supporting, and restricted role, may be done even if the form of
government involvement in health care varies from simple regulator to service provider from nation
to country. In the event of a regulatory framework, which is common in many nations, the
government's participation is limited to formulating the laws and rules controlling the industry,
however in the case of a supporting role, the government only gets involved to a limited degree and
private interests are permitted in both scenarios. In certain nations that adhere to the third model, the
state is solely responsible for delivering healthcare to its citizens, and no commercial interests are
permitted. However, no comprehensive research was carried out in Bangalore District to evaluate the
level of services provided by private hospitals. The survey would give hospital administrators insight
into how patients and their companions rate the standard of care in regard to every aspect. The paper
attempts to answer many such problems in Bangalore so that such services equip quality.

Key words: etc. Hospitals, Socioeconomic and political norms, Quality

Introduction: The creation of the East India Company in the seventeenth century, which led to the
permanent employment of European physicians in India, is credited with giving rise to private practice.
Initially, the firm hired British physicians who were referred to be "surgeons," mostly for ships headed to
India. Later, the merchants made a particular request for certain physicians to stay in India. The East
India Company began recruiting physicians to treat their resident European personnel by the late
seventeenth century, when surgeons had already been employed. The East India Company began
providing medical care for its workers.

Indigenous medical practices like Ayurveda, Unani, and Siddha were mostly the purview of lone
practitioners in India, who charged fees that were typically paid in kind. During the nineteenth
century, kings depended on Ayurveda practices. The majority of the populace paid various healers and
relied on them for their services. The state's involvement in taking on the duty of serving the people
was modest.

In order to safeguard and care for the East India Company personnel, the British adopted allopathic
medicine in the late eighteenth century. The network of hospitals and clinics in different presidencies
was subsequently enlarged as they eventually offered similar services to the Indian people as well.
The British invested in medical education in the late 19th century to train support employees who
would work in the newly built facilities since the development of medical care facilities required
qualified personnel. While providing subordinate personnel was the primary goal of medical
education, several of these institutes also accepted private students. These private students were in
direct competition with European doctors for the private market as early as the 1880s, when they
opened private practices in significant towns. In this way, private health care has been subject to
competition since 1980. By the turn of the century, many graduates had established their own private
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practices in the major cities. They removed patients from government hospitals and clinics, as well as
from hakims (practitioners of Unani medicine) and Vaid’s (practitioners of Ayurveda medicine).

India has one of the lowest public health spending rates in the world (about 1% of GDP), but one of
the highest private spending rates. According to the NSSO, 5-6% of Indian households' consumption
expenditures go toward health. The expense of private sector services renders them expensive for the
underprivileged and impoverished. The population’s use of public health facilities for outpatient and
inpatient care has not increased despite a steady rise in the infrastructure supporting public health
care. The NSSO (1986— 2004) statistics blatantly demonstrate a significant drop in the inpatient use of
public health facilities and a comparable rise in the use of the same by private health care providers
in both rural and urban regions.

Bangalore city, located on India's west coast, accounts for 6% of the country's territory and 5% (51
million) of its population, ranking it tenth in the country. Bangalore city is divided into 27 districts,
226 blocks, 18,618 villages, and 242 towns. The state's decadal population growth rate (1991-2001)
was 22.6%, which was greater than India's (21.5%). Bangalore city, with a 37% urban population, is
one of India's most urbanised states. During the 10th five-year plan (2002-2007), Bangalore city was
placed third in the country in terms of growth. The state's overall Gross State Domestic Product
(GSDP) growth rate has been 12.99 percent. Throughout the 1990s and the early part of this decade,
Bangalore city remained among the top three of India's 15 major states in terms of attracting industrial
investments. According to the wealth index, Bangalore city is wealthier than the entire Karnataka
state. In Bangalore city, about one-third of households (56% of urban households and 15% of rural
households) are in the top wealth quintile, compared to one- fifth of Indian households. Only 7% of
Bangalore city households (1% of urban households and 12% of rural households) fall into the lowest
wealth quintile. The state's economic prosperity, however, could not be transferred into human
development.

Review of Literature:

° Parasuraman et al. (1985) conducted an analysis of this discrepancy between what consumers
anticipate and the quality of the service as perceived by them The gap inspection approach offers a
framework for looking at service quality issues. According to Parasuraman et al., service quality is
the meeting point between a customer's prior expectations for a service and their subsequent
impressions of the service. When a service is regarded as being of low quality, will always exist, and
the model aids in determining what causes this discrepancy between perceptions and expectations.

° A country's healthcare system as a whole is facing a number of challenges. It is critically
necessary to make the vast investments required to meet India's healthcare needs and to improve the
health status of people from all regions and social classes. Prioritising quality in the health care
sector is challenging due to the nature of quality. A number of characteristics distinguish services
from tangible goods, including as similarity, heterogeneity, intangibility, and perishability (SHIP).
There are many different measures and characteristics that can be used to gauge patient satisfaction.
The SERVQUAL Model, developed by Parasuraman, Zeithaml, and Berry, is the one that is most
frequently used to evaluate service quality. Customer expectations and service quality are covered by
SERVQUAL. Assurance, tangibles, dependability, and responsiveness.

° Amira Elleuch (2008) made an effort to calculate patient satisfaction in Japan. Japanese
healthcare services were evaluated for quality using both their physical (settings and appearance) and
procedural (patient-provider communication) characteristics. It was shown that process quality
characteristics were related to patient satisfaction. Patient pleasure, in turn, forecasts patient
deliberate action (returning and suggesting). When Japanese patients evaluate the quality of the
healthcare services, cultural difference in Japanese society seems to provide a fascinating foundation
for understanding Japanese rating. Japanese outpatients place a strong emphasis on the delivery
processes, which may be characterized by service speed, the level of staff engagement, and the beauty
of the location, when evaluating the quality of healthcare services. The Japanese, who believe that
doctors and nurses should treat all patients equally, hate special treatment and individualized staff
behavior in contrast to individualist societies (the United States and Europe).
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o Koichiro Otani and Fort Wayne (2009) conducted the investigation of the factors that led
adult patients to describe their entire experience as "excellent." Four community hospitals and one
large university hospital provided the data for this study. Multiple logistic regression analysis was
used to determine which characteristics were more likely than others to cause patients to assess their
experiences as good. The study found that staff care, followed by nurse care, was the most important
factor. Compared to the other investigated qualities (i.e., medical care, admission procedure,
accommodation, and food), these two attributes were noticeably better predictors of total satisfaction.
Healthcare managers were discovered to be in charge of staff and nursing care.

Research objectives:

1. To study the existing hospital services practices of private hospitals at Bangalore.

2. To study the effectiveness of quality services of hospital services provided in Private
hospitals.

Limitations of the Study:

1. The Study is restricted to the geographical boundaries of Bangalore city and the findings
from the study cannot be fully generalized for other cities in Karnataka.

2. Most of the data is collected through information given by the patients which are subject to
bias.

Data Analysis and Interpretations:
Classification Results

Predicted Group Membership

Original Total

Dissatisfied (Group-1) Satisfied (Group-2)

- Dissatisfied (Group-1%o) 95 115 210

Satisfied (Group-2%) 190 100 290

Standardized Canonical Discriminant Function Coefficients

Variables Function value
Hospital facilities 0.831
Qualification of doctors -0.506
Cleanliness of hospital 0.518
Experience of the doctors 0.486
Reputation of the hospital -0.347
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For de\'Ierlqopirig'thi's mode], 17 'iﬁd}épénrdé'n't variables were selected. Out of those variables only 5
variables were identified as relatively more important than others.
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Factors affecting selection of hospital

Q. [Factors affecting selection of hospital [Least Not Neutral Preferred |[Most

No. Preferred [Preferred |(%) (%) Preferred

(%o) (%0) (“o)

1 Doctors of the hospital are qualified. 0.4 0 1.3 2 96.1

3 Reputation of the hospital. 0.5 1.6 0.5 4 04.6

2 Doctors are experienced 0.4 1 2 -4 03.6

17 [The hospital offers easy payment]l 0.5 0 6.4 02

system.

0 The hospital is located in nearby area. |0 2.6 2 4.9 01.5

7 The hospital has good ambience 0.7 2 3 4.5 89.9

16  [The hospital is neat and tidy. 0 0.5 2.5 7.5 89.4

The doctors of the hospital give
13  laccurate and true information everyl0.5 0.3 1.5 8.6 89
time.

The hospital has facilities. (Equipment,

4 Infrastructure etc.) 0 1 2.7 6.8 - 89.7
6 The doctors give proper guidance andTO 1.4 0.5 0.5 08.7
diagnosis.
The hospital gives one click access
facilities (Laboratory for tests are
14  favailable in hospital) is being provided0 0.5 2.6 0 78

by the hospital.

The hospitals provide facilities to
12 |patients like rooms,  stretchers,l.5 1.5 3 6.4 86.7
wheelchair, and food.
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Q. [Factors affecting selection of hospital |[Least Not Neutral [Preferred [Most
No. Preferred [Preferred(%o) (%) Preferred
(Vo) (%) (%)
The hospital is recommendation by
S others. 1 2 3.7 8 75.1
The hospital gives extra facilities like
8 canteen, pharmacy store and phone is2 5.5 3.8 7.5 71.1
easily available.
The hospital has excellent Troma
10 [Emergency services. B 4.7 2.5 10.1 76.3
The hospital gives food  and
1. laccommodation to the patients’ relative. 4.4 4.4 6.4 15.9 88.8
The hospital is recommended by other
11 |doctors. 4.34 2.5 2.9 24.7 52.4

Table shows various preferences for factors affecting selection of hospital. Majority (96.1 per cent)
of the respondents preferred hospital with well qualified doctors whereas 94.6 per cent preferred
reputation of the hospital and 93.6 per cent preferred experience of the doctors in the hospital. Other
factors which were affected the selection of hospital by selected respondents were easy payment
system, location, good ambience, cleanliness, providing accurate and true information regarding

status of patient and proper guidance and diagnosis, fast facilities. Some respondents preferred to take
decision on the basis of the suggestions given

Need for best treatment with respect to Gender

by family doctors, friends, relatives or nei

ghbors.

Gender
IPreference Total
Male Female
Most Important 74 65 139
Important 86 71 157
Neutral 95 84 179
ILeast Important 19 2 21
Not Important at all 2 2 4
Total 276 224 500
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Chart- Need for best treatment with respect to Gender

Need for best treatment with respect to
Gender

|

|
Out of 500 respondents, 139 (36.87 per cent) felt that best treatment was the most important for them
whereas 1 (1.0 per cent) gave it least preference.

Conclusion: Quality Services are the advantage are the greatest challenges confronted by Private
health sectors. Increase in the number of Private hospitals has created a chalfenge for the private
hospitals to sustain in the market. Adoption of creative marketing strategies may enable
sustainability. It would be ideal to devise the marketing strategies based on the expectations of
Customers. Appropriate marketing strategies adopted by Private hospitals enable to attain the
objectives of the organization. They also help in leveraging the strengths and minimizing the
weaknesses.
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ABSTRACT
Indian Banking Industry is undergoing Banking reforms since implementation of BASEL No:ip._s‘. s
recent years the banking business is highly competitive and many issues in NPA’s. The STUDY higl’ll‘i,}'_’jglls
on analysis and interpretation using secondary data using CAMELS Rating model with the usage of ratios.
The Data analysis to study operations of banking transactions and customer satisfaction level o PSS
and PVB’S. The article is an attempt in re

cent years. How far the commercial banks can withstand i'ug
competition and survive in years to come in-their banking operations? This study has been successiul‘in
understanding the outcomes of secondary data by quoting qualitative and quantitativé analysis
Performance and Position of Commercial banks. Lo

KEY WORDS: Public Sector Banks, Private Sector Bank, Banking Reforms.

INTRODUCTION S

The CAMELS ratings or Camels rating is a supervisory rating system originally developed in'the 6 Soti b
RBI US. to classify a bank's overall condition. It's applied to every bank and credit union in the iz,
(approximately 8,000 institutions) and is also implemented outside the U.S. by various banking
supervisory regulators. The ratings are assigned based on a ratio analysis of the financiaf staten"i:rft'slr
combined with on-site examinations made by a designated supervisory regulator, Banking fnstitlil*ii.i"iifs"
with deteriorating situations and declining CAMELS ratings are subject (o ever increasing supervisory

scrutiny. Failed institutions are eventually resolved via a formal resolution process designed to nrofget
retail depositors. )

The components of a bank's condition that
e Capital adequacy

* Assets

* Management Capability

» Earnings

* Liquidity (also called asset liability management)

* Sensitivity —sensitivity to market risk, especially -interest rate risk)..

are assessed:

RESEARCH DESIGN:

Statement of the Problem: The Problem undertaken to study the financia] position and performar ce ani
rating of banking financial services in PSB’S and PVB’S on the basis of secondary data usin ('t/«“\,“f'. %
Rating Model, Ratios as a tool. Bt

The Scope of the study. Five Top Public Sector banks and Few Priv

e ate Sector banks ;ye faker wg g
Private Sector Banks
State Bank of India (SBI), ICICI bank, T
Canara Bank (CB), Axis bank,
Punjab National Bank (PNB HDFC bank
Shri Lal Bahadur Shastri Rashriya Sanskrit Vidyapeetha - o
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Bank of Baroda (BOB),

- | Cental Bank of India (CBI)

City Union Bank (CUB),
Kotak Mahindra Bank (KMB).

And Secondary data is collected to study the different service satisfaction level of customers and
other operational issues of the commercial banks towards performance and rating.

OBJECTIVES OF THE STUDY:

* To evaluate the overall financial performance and position of the commercial banks with reference to

Primary Data.

* To analyze the factors such as CAMELS MOD

performance and position of the Commercial banks. -
~® . To evaluate the ranking procedure followed by the banks the Commercial through CAMELS Model.

REVIEW OF LITERATURE:

EL and other factors affecting the financial

Research.has been undergone by research scholars in India and around India so as to derive solutions for
various banking problems and prospects in Camel Rating and BASEL Norms in Commercial Banks. An
attempt has been made to analyze the crucial aspects of previous research work the summarize report of @

previous research work is as follows:

THE SUMMARY OF LITERATURE REVIEWS ARE AS FOLLOWS:

Summary of Literature reviews:

SL. | Author/ Citation
N
0

Variables Studied

Findings, Suggestions \

Indian Studies:
1. | Mishra Aswini Kumar, G. Sri Harsha,
Shivi Anand and Neil Rajesh Dhruva
(2012)

CAMELS model

The authors states that most of |
these banks, including ICICI,
Axis, and HDFC lie in a similar
rank region. However, these
banks’ assets etc. vary a great deal |
and they cannot be Jjudged solely/
based on the absolute values of the
CAMEL ratios.

Dhaval Sureshbhai Desai (August
2013)

.

CAMELS Model

After evaluating all the ratios,
calculations  and ratings  the
authors have given Ist Rank to
State bank 0f India, 2nd Rank to
HDFC, 3rd Rank to Bank of India,
and 4th to Bank of Baroda, Sth
rank to Axis Bank. Although SBI
(Ist rank) is leading the banking
sector a tough competition is given

-
S

3. | Dr.Vighneshwara Swamy, (2014-15)

Basel [11

Implications

—mee a2
Capital  requirements of the
commercial banks in recent years
and the qualitative impacts on the
banking regulation front due (o
Basel 111 implementation,.

Shri Lal Bahadur Shastri Rashriya Sanskrit Vidyapeetha
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4. [ Dr. Suresh Chandra Bihari, (Pacific | Basel 1T in Indian

The need of capital inflows -, il
Indian  banks  due  to i |
requirements of commercial banis ;
as per Basel 11T Norms. [

Challenges  (National Monthly
Referred  Journal of Rescarch  in
Commerce & Management, Volume
No-1,Issue. No.8, ISSN 2277-1 166)

International Review | Banks and Capital
International,Volume-7, Issuc 8 | Concerns

|| FFebruary 2015)

5. | Mr. C.S. Balasubramaniam, Basel 111 Description of
Norms  And  Indian Banking: | Banking scctor

Assessment And Emerging | since 1991 reforms

The Compliance process by the
Indian Banks to Basel Standards in
reccent period and  finaily, the
issues and challenges fuced by the
Indian Banking Sector are posed in
the conclusion,

ﬁ._.,{ui

6. | Ms. Uyen Dang, (2011) CAMELS
Assessment
framework

The findings revedlcc. tha ey
CAMELS rating is sng,mf'cwt f)
banking  supervision = and -.!?
currently popular amon‘g
regulators worldwide. Its approach
is beneficial as it is ‘an
internationally standardized
rating, and provides’ ﬂex1b|lA1t_){
between on-site and “offsiic
examination; hence, it is the
dominant model in assessing
banks’  performance _in _AlA..
Meanwhile, it has disadvaiitades |
of not following the Vietndrnest
banks closely, ignoring the
interaction  with  bank’s ‘top'
management and overlooking ‘the
provisions as well as allowance for
loan loss ratios.

7. | Mr.Satyajit Dhar and Mr. Avijit | Various
Bakshi (2014) independent

variables on NPAs

All  the selected Independent
variables are key performance
determinants of banks in terms of
asset quality, carning capacity,
management efficiency, }:"-',l
adequacy and their ItOLlldItj 7h.5 '
analysis is based on van=l
approach, which considers both
the spatial and time dimensions. of
ohservations

8. | D.M.Nachane, Aditya Narain, Saibal | Product
Ghosh and Satyananda Sahoo (2000) | sophistication
customer
orientation

and

The regulatory framework shou'd.
be designed so as to encourage
individual banks to maintain
hlghcx CRAR than the stipulated
minimum so as to reflect their
differential risk profiles.

Sample Technique- Convenience Sample technique.
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Interpretation:

Assel quality rating assesses determines the relative riskiness of assets of (he Banks and it can be evaluated
by assigning the ranks from 1 1o 10 to determine the financial stability of the Banks. A rating of | indicates
strong asset quality and credit administration practices which indicated in ICICI bank value (65.38) means
the bank’s asset quality are in better position compared to other banks such as Axis (40.53), CUB (38.94),
KMB (34.78), HDFC (27.75), Canara Bank (21.23), SBI (20.50), PNB (18.96), BOB (18.53), CBI (14.60).

Table 3: Management Efficiency Ratios (Proportion)

Interpretation:

SI No. Average i
Name of the Bank | (2010-19) | Rank

1 State Bank of India | 126788796 | 4

2 Canara Bank 811227662 | 1

3 PNB 123664503 | 5

4 BOB 178468320 | 2

5 CBI 106753434 | 7

6 ICICI 105258492 | 8 -
7 AXIS 136162795 | 3

8 HDFC 109432348 | 6

9 CUB 99424191 |9

10 KMB 72555707 | 10

Under Management efficiency, the banks can assess its ability to identify, respond and manage the
financial risk involved in the day to day institutional operations like credit offers, transactions, intercst
rates, etc. The Canara bank has sound management efficiency ratio with respect to the other banks. The
KMB bank has lowest value where it is to be improved.

Table 4: Earnings Ratios (Proportion)

Sl No. Average
Name of the Bank | (2010-19) | Rank

1 State Bank of India | 110.12 1
2 Canara Bank 100.74 |2
3 PNB 37.73 4
4 BOB 85.58 3
5 CBI 11.60 8
6 ICICI 10.61 9
7 AXIS 6.57 10
8 HDFC 18.50 7
9 CUB 19.70 5
10 KMB 18.86 6

Interpretation: The ability of the financial institutions to generate returns on the asset eniployaed
determines their profits. It is an essential parameter for analysing the risk and recovery of the institution.
From the above table shows that the earnings ratios of ten banks as per the ascending order such as $ 31
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Table 5: Liquidity Ratios (Proportion)

SI No. Average
Name of the Bank (2010-19) Rank

1 State Bank of India | 11.76 10
2 Canara Bank 23.39 3
3 PNB 24.15 2
4 BOB 20.89 4
S CBI 24.44 1
6 ICICI 16.05 9
7 AXIS 16.42 7
8 HDFC 16.13 8
9 CUB 18.37 5
10 KMB 16.54 6

Interpretation:
The financial bank institutions need to keep sound liquidity position to ensure carrying of uninterrupted
business operations. In that view the above table clearly states that CBT (24.44) bank has better liquidity
positions compared to other banks. The other banks has following ranks are given based on their values.
The values are as follows: PNB (24.15), canara bank (23.39), BOB (20.89), CUB (18.37), KMB (16.54),
Axis (16.42), HDFC (16.13), ICICI (16.05), SBI (11.76).

Table 6: Sensitivity Ratios (Proportion)

SI No. Average
Name of the Bank | (2010-19) | Rank

1 State Bank of India | 6.03 7
2 Canara Bank 5.98 8
3 PNB 6.43 6
4 BOB 5.70 9
5 CBI 7.51 3
6 ICICI 6.73 4
7 AXIS 6.68 5
8 HDFC 7.73 2
9 CUB 6.73 4
10 KMB 8.41 1

Interpretation: ' ) o
The effect of market fluctuations on the financial bank institutions, such as the response to changes in

interest rates, commodity price, foreign exchange rates, derivatives, etc. i.e. lower the values is better the
position of the banks in financial terms. From above table, it is clear that the BOB (5.70) has less senstitivity
ratio related to financial risks and the highest sensitivity ratio are faced by BOB (5.70) and followed by
other banks such as Canara bank (5.98), SBI (6.03), PNB (6.43), Axis (6.68), ICICI (6.73), CBI (7.51),

and HDFC (7.73) respectively.
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CONCLUSION:

Ihe Paper can be concluded that the study explains the Commercial Banks Performance and Position in
major Parameters are overall satisfactory and still there is a scope for further Improvement which is
beneficial in coming years., .
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