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Message from Vice Chancellor Desk
Dear Readers,

The rise of generative Al is undeniably transforming the academic landscape, reshaping
how we write, research, and think. Tools such as OpenAl’'s GPT models have revolutionized
academic writing by streamlining content generation, refining language, and assisting with
literature reviews. These technologies offer considerable benefits, particularly for researchers
and students, by enhancing productivity and improving writing quality. For non-native
speakers, Al also serves as a bridge across language barriers, promoting inclusivity in academic
communication. However, these advantages come with pressing ethical concerns, particularly
regarding plagiarism, authorship, and originality, thus challenging the traditional notions of
academic integrity.

As Al becomes more embedded in academic practices, the distinction between authentic
authorship and Al-assisted work becomes increasingly blurred. This prompts important
guestions: How do we ensure intellectual honesty and accountability in Al-influenced work?
It is essential that institutions take proactive measures to address these challenges by setting
clear guidelines that define acceptable Al use and revising plagiarism policies to account for
Al-generated content. Transparency is crucial—students and researchers should be
encouraged, or even required, to disclose their use of Al, fostering accountability and allowing
educators to accurately assess true comprehension.

In this evolving landscape, educators play a pivotal role. Rather than banning Al tools, they
should guide students on how to use them ethically and responsibly. This includes fostering
critical thinking and independent learning while emphasizing ethical Al use. Assignments
focused on drafting, reflection, and idea development can ensure that students remain active
participants in their learning journey, rather than passive consumers of Al-generated content.

Fortunately, several technical tools can assist in maintaining academic integrity while
improving writing skills. Platforms such as Turnitin and Grammarly have incorporated Al-
detection features, aiding educators in identifying Al-generated work. Additional tools like
SafeAssign, Copyleaks, and WriteCheck offer further layers of plagiarism detection, helping to
enforce adherence to academic integrity standards. Paired with a strong ethical framework,
these technologies provide practical solutions to the challenges posed by Al.

Simultaneously, the development of strong writing skills remains crucial in this Al-driven
era. Tools like Hemingway Editor simplify complex sentences to enhance clarity, while Quillbot
assists with paraphrasing and summarizing, ensuring that students can rephrase content
without sacrificing meaning. Ref-N-Write supports academic writing with its specialized
academic phrase bank, helping students maintain originality while adhering to ethical
standards.

As we look to the future, a hybrid model of academic writing is likely to emerge—where Al
takes care of routine tasks, allowing scholars to concentrate on critical thinking and original
research. While Al undoubtedly enhances efficiency, human creativity, insight, and intellectual
rigor remain irreplaceable. Striking a balance between leveraging Al’s capabilities and
preserving academic integrity is not only possible but essential.

| extend my heartfelt appreciation to the contributors for their insightful research and
thought-provoking analyses, which have made this issue possible. | also thank the editorial
team for their steadfast commitment to maintaining the highest standards of publication.
Together, we continue our mission to advance knowledge while upholding the core principles
of academic integrity.

Prof. K. P. Singh
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Determinants of Tea Exports: An Empirical Evidence from India
Deepakshi Sharma & Qamar Alam

Department of Economics, Banasthali Vidyapith, Rajasthan
Corresponding author: deepakshisharma30@gmail.com
Available at https://omniscientmjprujournal.com

Abstract

Exports contribute to the economic growth of developed and developing countries. Due to the
increase in the pace of exports, developing countries like India are on the path of
development by earning international liquidity. Tea constitutes one of the major agricultural
exportable commodities of India. India’s tea export prices have fluctuated over the period
causing an impact on agricultural exports. Several other factors also influence India’s tea
exports. This study has focused on the determinants of Indian tea exports. For empirical
verification, the Augmented Dickey-Fuller (A.D.F) test, Johansen Co-integration test, and
O.L.S model had been applied. There was a long-term equilibrium relationship between
India’s tea exports and all the selected variables. The O.L.S model reveals the positive
relationship between exports of tea and the real effective exchange rate, exports of
agricultural goods, the price of the good (tea), and the price of the substitute good (coffee).

Keywords: Tea Exports, REER, A.D.F. test, Johansen Co-integration Test, O.L.S. Model.

Introduction

When goods are produced in a country and consumed by another country, it is called exports
of goods. Export is one of the components of international trade. An economy needs to
increase its exports because more exports will help increase the competitive advantage.
India’'s agrarian tradition and diverse regional climate have greatly benefited the global food
supply. Indian agriculture has contributed to foreign trade even in its traditional form.
Agriculture has been a source of exchange for India in the past. However, most of the export
earnings of agriculture came from standard items like tea, cashews, and spices. These days,
there are many agricultural products are exported from India. This study focuses on India’s
exports of tea products and describes the export pattern of tea from 2001 to 2018. The present
study mainly focuses on identifying the variables that influence tea exports. Tea has played a
crucial role in the Indian economy. It is one of the most popular as well as lowest-cost hot
drinks in the world and is consumed by 85 percent of individuals. The tea industry of India
was sort of two hundred years old. A British national discovered tea plants, which were
growing in Assam (higher Brahmaputra valley). In 1838, tea was cultivated in Assam and
was shipped to the United Kingdom for Dutch auction [Nathan and Sreeniva, 2014: pp1-22].
India incorporates a dual tea base, compared to other tea-exporting countries. C.T.C (crush,
tear, curl) and Orthodox both types of tea were produced in India. There is leaf as well as dirt

tea in both the CTC and Orthodox Grades available on the market. India is a global generous
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manufacturer as well as a consumer of tea. According to one of the estimates of the Tea
Board of India, the global tea production in India is 27 percent. The top leading tea
companies in India are Wagh Bakri Ltd., Goodricke Group Ltd., Duncan’s Industries,
Hasmukhrai & Co., Hindustan Lever Ltd., Tata Tea Ltd., Girnar Food & Beverages Pvt. Ltd.
and Sapat Packaging Industries. There is a range of opportunities in the Indian tea industry.
The tea industry is an agro-based labor-intensive industry, providing employment approx.
1,000,000 people. According to the statement of the Tea Board of India, India stands the
fourth number in exporting tea at the global level after China, Sri Lanka, and Kenya. The
quantity of exported tea from India to the world was worth USD 785.92 million over the
financial year 2018. Crush, tear, curl (CTC) and well-established tea, additionally, black tea
and biotic tea were the most effective wrathful tea from India and were widespread within the
worldwide market. The most traded tea from India to other nations across the globe is black
tea. India's exports of black tea increased by 80.46 per cent of all tea exports, compared to
regular tea's recorded rate of 15.66 per cent. Additionally, tea was primarily exported in the
forms of green tea, herbal tea, masala tea, and lemon tea. Some of the studies related to
determinants of tea export have been reviewed as follows: Nayyar (1987) analysed that many
internal and external factors are responsible for the performance of tea exports. A decrease in
the growth of agricultural production reduces exports of agricultural items; As a result, the
increasing internal demand was a discouragement to exporters of manufactured goods, while
external factors are favourable like foreign demand from India to sustain export growth
during this period. Nagoor (2009) examined factors that affect tea exports in India. An
increase in internal demand, a slow rise in harvest, and slow growth of the range below
growth are the prominent factors that account for the bad results of tea exports in India. These
were unable to maintain the situation for a tea rise in the global supply related to global
demand as domestic demand more than the international demand. Tea becomes income
elastic, and it is highly elastic in growing nations. Kumar (2013) analysed the trends of
India’s tea imports. Assam is one of the major tea emerging states which constitute half of the
country’s overall production. Around 70 percent of the consumption of tea is from China,
Kenya, Sri Lanka, and India. They have used time series analysis to analyse the data. The tea
leaves manufacturing differs according to the area, natural weather, and its responses more
than production or low production as well as quality which causes different prices in India’s
north and south regions. So, implement several technologies to raise production and regulate
the tea price variation in India. The portion of the agriculture sector contributed 14.6 percent

of India’s Gross Domestic Product in 2009-2010. They suggested that the government should
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implement the EXIM (export-import) policy to raise the amount of tea exported and diminish
the volume of tea imports. Sahni (2014) analysed the trend in India’s exports. The
performance of India’s exports was significant at the time of the post-reform era. India's
exports were changed by increasing the proportion of rising economies, OPEC, Latin
America, Africa, and Asia. Athukorala (1991) examined the determinants of agricultural
exports in developing countries by using the time-series regression approach. The factors of
agricultural export (the comparative importance of external demand conditions,
competitiveness, and commodity diversification) were analysed. World demand, the index of
competitiveness in ancient export, and the export diversification index were the used
variables. It is observed that export variety and competitiveness contribute to the export
growth of agricultural goods in developing countries. It has been suggested that demand-side
factors are unfavourable and supply-side factors are contributing to diversification and
competitiveness to stimulate the agricultural exports of developing countries. Saikat (2002)
analysed the determinants of India’s exports. The error-correction method is used to examine
the demand-supply model of export determination. In the short run, individual demand and
supply factors were found to be important, but in the long run, their confluence is very likely
determined. Were, et al. (2002) analysed the factors affecting Kenya’s export quantity. An
experimental method was used along with the typical trade model which incorporated the rate
of exchange and external earnings. The rate of exchange was identified as an influencing
factor in the export patterns. The reaction of the supply side in the direction of value
inducement for exporting goods and services was significant. Alternative descriptive
variables are given varied outcomes. The results showed that other non-valuable factors like
the prices of participation, cost of labour, and access to recognition performance are
important parts of manufacturing and export.

Shrabanti and Maumita (2015) observed tea exports as the basis of exchange rates in India for
a long period. India’s involvement in world tea manufacturing and distribution declined in
recent years. They concluded that the diminishing trend of the growth rate of exports and
fluctuations is an issue for the Indian tea market. Tarek and Sultan (2015) analysed the
determinants of agricultural export in India. Time-series data were used. ADF and PP tests
were used to check the stationary. Co-integration analysis has been done for a long-term link
among agricultural exports of India as well as REER, production, demand for agricultural
commodities, and per capita income of India. They found that one of the elements that affect
export growth is the REER. Muthamia and Muturi (2015) analysed the contributing factors of

earnings from the tea trade such as RER (real exchange rate), the inflation rate, and external
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revenue. Unit root and co-integration tests were applied to analyse the data. They found
external profits have an inverse connection with tea export gains. They suggested that a better
monetary policy would support price stability and gains from tea exports. Bala and Sudhakar
(2017) examined the overall performance of the export of agricultural goods in India. India’s
comparative advantage in exports was examined by revealed comparative advantage (RCA).
It exhibits an increasing advantage in cotton, maize, fruits, and many vegetables, but
decreases in some spices, rice, and wheat. They suggested that yield betterment through
growth in TFP (total factor productivity) is a conceivable factor that would affect the creation
of exportable investments and improve the conditions of export in India. Sivakumar (2018)
used secondary data to analyse the performance of tea industries in South India. He suggested
that the government should fix bearable value for tea plants to raise the tea trade of a country
towards raising the earnings from the external trade. Uwimana (2018) analysed the causal
relationship between tea exports and its determinants. Aggregate savings, revenue of main
trading partners, real effective exchange rate (REER), and global market prices of tea were

the determinants that influence tea exports.

Trend Analysis of India’s Tea Exports

Tea is one of the most popular drinks (beverage) in the world. Tea is the 2" most consumed
drink after water globally. India is the 4" largest tea exporter at the global level after China,
Sri Lanka, and Kenya. In FY2018 export quantity of Indian tea was USD 785.92 million.
Figurel. India’s Total Tea Export

India’s Total Tea Export at 6- digit Level
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Source: International Trade Centre-Trade Map

Figure 1 shows the total tea export of India measured on the -axis whereas time in years on-
axis. In 2001-02 the quantity of total tea exports was 29,65,945t and it showed an increasing
trend until 2013 then a sudden decline in the quantity of total tea exports was observed from
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2013 to 2015. An improvement in the quantity of total tea exports was found from 2015 to
2017.

Methodology
This research investigates the relationship between exports of tea products as the described
variable and many descriptive variables that influence tea, transfers: REER (real effective
exchange rate), total agricultural export, and price of tea and its substitute good i.e.,
coffee. The secondary data is used from the period 2001 to 2018. The data is fetched from the
RBI- Handbook (Reserve Bank of India-Handbook of Statistics on Indian Economy), World
Bank-World Development Indicators, Tea Board of India-Tea Statistics and International
Trade Centre-Trade Map. To analyse the data, the statistical package E-views are used.
Model Specification
This research uses export as a supply function which can be classified as follows:

Yi = by + byxq + byxy + b3xg + byxy + oo ee oo + u;
Where:
Y; represents total tea export at time t.
b, is constant.
x, Stands for the price of tea (real producer price of tea) at time t.
x,Shows the price of coffee (real producer price of coffee) at time t.
xzindicates the REER (real effective exchange rate) at time t.
x,defines the total export at period t.
u;Is the error term.
b4, by, b3, b, are coefficients of regressors.
Test for Stationarity: Augmented Dickey-Fuller Test
Loosely speaking, all the variables will be stationary if their statistical characteristics (mean
as well as variance) do not fluctuate over time. In time series, it is necessary to test the
stationarity to enquire about the relationship between all the selected variables. A.D.F. test is
a modified version of the Dickey-Fuller test because the error term was unexpected to be
white noise.
Co-integration: Johansen Co-integration Test
Co-integration explains the long-term and equilibrium association among two or more
variables. After applying the A.D.F. test, Johansen's Co-integration test was used for the

long-term and equilibrium relationships, assuming that all the variables are stationary on the
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same level. Trace Statistics and Maximum Eigen Value are two test statistics that are used in
Johansen's co-integration model.
O.L.S. Method
The OLS (Ordinary Least Square) method is used for assessing the unknown constraints in a
linear regression method.
Expt, = by + byunitP, + b,unitQ,; + b3REER, + b,TE; + u;
Where,
Expt, represents total tea export at time t.
unitP; refers to the unit price of tea at time t.
unitQ; indicates the unit price of coffee at time t.
REER, shows the real effective exchange rate at time t.
TE, defines total agricultural export at time t.

u,is an error term.

Results and Discussion

To check the stationarity of the selected variables the A.D.F. Test was used. Table 1
demonstrates the outcomes of the A.D.F. test at a level and at first difference. All the
variables are verified for stationarity through E-Views. At the level, none of the variables is
stationary because the probability values of total tea export (0.7658), the real producer price
of tea (0.0805), the real producer of coffee (0.4755), the real effective exchange rate (0.6952)

and total exports (0.7544), these values are much higher than the 0.05 significance level of

probability.
Table 1: Results of A.D.F. Test
At Level At First Difference

Variables P-value t-statistics | P-value t-statistics
Total Tea Export 0.7658 -0.889679 | 0.0053 -4.251959
Real Producer Price of Tea 0.0805 -2.789986 | 0.0001 -6.241477
Real Producer Price of Coffee 0.4755 -1.569891 | 0.0008 -5.239938
REER 0.6952 -1.087763 | 0.0044 -4.398370
Total Agricultural Exports 0.7544 -0.924564 | 0.0225 -3.495306

Source: Authors computation

As a result, we accept our null hypothesis (H,) and conclude that all variables have a unit
root. All the variables are stationary at first difference as the probability values of total tea
export (0.0053), the real producer price of tea (0.0001), the real producer of coffee (0.0008),
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REER (0.0044) and exports of total agricultural products (0.0225), which are less than 0.05
significance levels of probability. Now, these variables can be used to check the long-run

equilibrium linkage among the selected variables. Co-integration (Johansen co-integration)

test was used to determine whether the selected variables had a long-run equilibrium

association and for that, all variables were required to be stationary.

Results of Johansen co-integration test (Table 2 and Table 3) are as follow:

Table 2 Trace Statistics

Hypothesized No. of | Trace Statistics | Eigen Value | Critical value of | P-value
CE(s) 5%
r=0 126.5676 00.974288 69.81889 00.0000
r<i 67.99499 00.932657 47.85613 00.0002
r<2 24.82781 00.641090 29.79707 00.1677
r<3 8.432871 00.264159 15.49471 00.4203
r<4 3.525003 00.197732 3.841465 00.0604
Source: Authors computation
Table 3 Max-Eigen value
Hypothesized No. of | Max-Eigen Eigen value | Critical Value of | P-value
CE(s) Statistics 5%

=0 58.572610 00.974288 33.876870 00.0000
r<i 43.167180 00.932657 27.584340 00.0002
r<2 16.394930 00.641090 21.131620 00.2026
r<3 4.9078690 00.264159 14.264600 00.7534
r<4 3.5250030 00.197732 3.8414650 00.0604

Source: Authors computation

There were three co-integrating equations as the p-values are larger than 0.05 (the critical

value at 5%). As a result, co-integration connections mirrored the long-term equilibrium

association among all the selected variables (i.e., in long-run, all the variables are moving

together). As a result, we accept our alternative hypothesis and conclude that there is a long

term relationship between tea exports and its determinants.

The results of the O.L.S. method are given in Table-4.
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Table 4 Results of the OLS Model
Dependent Variable: Total Tea Export

Variables Coeff. Std. Error t- statistics P-value
C -259445, 1675413. -0.154854 0.8793
Real Producer Price of Tea 5.363133 21.09949 0.254183 0.8033

Real Producer Price of Coffee 48.55845 28.15995 1.724380 0.1083

Real Effective Exchange Rate 20359.07 | 18536.65 1.098314 0.2920

Total Agricultural Export 0.015073 | 0.001470 10.25423 0.0000

Source: Authors computation

The above results are divided into three parts as follows: The first part informs us that the
dependent variable is Total tea export. The second part is characterized by relative statistics
as a result, this part communicates all the variables used in this research. In this part there are
five columns:1) Variables; 2) Coefficient value; 3) Standard Error; 4) T-statistic and 5)
Probability. The First Variable is recognised as C which means constant. It is a value of the
dependent variable which will take place in the lack of relation to all the variables recognised
in this research. After that, we will go to the second variable which is the tea price (Real
Producer Price). The coefficient of the tea price is 5.363133. This value means that there is a
direct association between the price of tea as well as total tea export with the repercussion
that the rise in the price of tea is anticipated to increase by 5.363133 units in total tea export.
The value of the standard error regression coefficient is 21.09949 and the value of the t-
statistic is 0.254183. After that, the third variable namely the price of coffee (Real Producer
Price). The coefficient of the price of coffee is 48.55845. This value means that there is a
direct association between the price of coffee and total tea export with the inference that the
rise in the price of coffee is forecasted to increase by 48.55845 units in total tea export. The
value of the standard error regression coefficient is 28.15995 and the value of the t-statistic is
1.724380. The fourth variable is named REER and its coefficient value is 20359.07 which
means that there is a directional connection between the REER and total tea export. The value
of the standard error regression coefficient is 18536.65and the value of the t-statistic
is 0.2920. The last variable is named total agricultural export. From the results, the coefficient
of total agricultural export is 0.015073. This value indicates that there is a directional
relationship between total agricultural export and total tea export with the repercussion that
an increase in total agricultural export is predicted to increase by 0.015073 units in total tea

export. The value of the standard error regression coefficient is 0.001470 and the value of the
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t-statistic is 10.25423. The third part named global statistics as the result in this portion does
not deal with a particular variable but explains the goodness-of-fit of the identified method or
technique to test the relationship of the given variables.

The adjusted R-square (0.98) shows that the variables involved in the model describe 98
percentage variations in tea product exports. The equation can now be rewritten by adding the
value of coefficients. Hence, the equation is: -

Expt, = by + byunitP, + b,unitQ, + b;REER, + b,TE, + U,
Total tea export = —259445.0 + 5.363133 unitP + 48.5584 unitQ
+20359.07 REER + 0.015073 TE

Conclusion

The research focused on determining the pattern of tea exports from India during this period
and looks forward to the determining factor of India’s exports of tea. There are many factors
that influence India’s tea exports some of them are tea price, the price of its substitute good,
the real effective rate of exchange, and export volume. The price of tea is identified to have
an impact on tea export from India, which demonstrates that when the price of tea increases,
farmers respond by increasing the amount of tea, they produce, possibly by increasing the
strength of their production of variable factors, as well as increasing the amount of tea they
export. If the price of tea influences tea export, then the price of its substitute product (the
price of coffee) is also established to have an impact on tea export from India. This shows
that when the price of the substitute product (the price of coffee) declines, farmers react by
increasing coffee quantity possibly by a decline in the strength of the variable factor's
production as well as it will reduce tea's export. The real effective rate of exchange was
supposed to be a significant factor in manipulating the quantity of goods produced. The
direction of the relationship indicates that tea manufacturers must respond to price
encouragement well before the exchange rate (Miano, 2010).The Government of India ought
to sustain those aspects that affect positively the export of tea like a rise in the price of its
substitute good (coffee), good quality production of tea, etc. And try to minimize those
factors that negatively affect tea exports like a rise in the price of tea, domestic demand for
tea, etc. Concerning the optimistic relationship between tea export, tea price, and tea export
volume, the government should ensure that tea-producing states such as Assam, Kerala,

Tamil Nadu, West Bengal, etc. attain great tea exports.
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Abstract

Media shapes how we view groups like senior citizens. It's crucial to analyze these portrayals, as
stereotypes can be formed based on age, gender, etc. Hindi cinema, with its massive audience,
can influence how we treat the elderly. This study examined how characters over 60 are depicted
in these films. Researchers used a visual analysis, examining features, objects, and situations
surrounding the characters. While some general portrayals exist, each film and the character's
social standing influenced how they were shown. This suggests Hindi cinema can play a role in
shaping attitudes towards older adults.

Keywords: Cinema, Elderly characters, Stereotype, Semiotics.

Introduction

India's aging population demands a shift in societal attitudes, particularly as families become
nuclear. Media, especially movies, plays a crucial role in shaping these perceptions. Films can
portray the elderly positively, promoting respect, or negatively, reinforcing stereotypes. This
study focuses on how Hindi commercial films depict characters over 60.

Media, unlike formal education, offers continuous learning opportunities. It shapes social
behavior by portraying senior citizens in various lights — leading fulfilling lives or struggling
with loneliness and weakness. Media coverage can either advocate for the elderly or completely
overlook their needs. Movies, a powerful source of information and entertainment, leave lasting
impressions. The portrayal of different groups, including age groups, shapes how viewers
perceive them.

Ageist stereotypes in movies can lead to discrimination against the elderly. Media content can
influence people's thinking and behavior. Given the widespread popularity of Hindi cinema,
examining how it portrays older characters is essential. This research aims to understand how

these films depict people above 60 and the potential impact on viewers' perceptions.

Objectives
e To analyze the portrayal of older people in Hindi commercial movies.

e To examine how cinema visually represents older adults.
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e To learn how individuals use items and props to depict old age.

Review of Literature: Aging and Media

The portrayal of older individuals in media has been a focal point for numerous scholars
examining the interplay between aging and media consumption. Research in this area often
highlights the influence of media on audience perceptions of aging, as well as how older
individuals engage with media content.

A significant body of research has centered on the depiction of older individuals, particularly
women, in film. Bazzini et al. (1997) analyzed 100 motion pictures from the 1940s to the 1980s,
revealing an underrepresentation and negative portrayal of older women. This trend persisted in
subsequent decades, as evidenced by Smith's (2016) study of top-grossing films in 2015. She
found that ageist rhetoric was prevalent, with older characters often misrepresented and
demeaned. Similarly, Masterson's research on romantic comedies highlighted the
underrepresentation of individuals over 50, often depicted as weak and inept.

Television has also been a subject of scrutiny. Cohen's (2002) study on "The Golden Girls"
revealed that while the show challenged some stereotypes, it also reinforced others. Harwood's
research on television-watching habits indicated a preference for younger characters among
younger viewers and an underrepresentation of older characters in programming.
Venkatasubbaiah et al. (2011) examined the portrayal of the elderly in Telugu daily television
programs, finding that the media often perpetuated negative stereotypes.

While some studies have focused on the negative portrayal of older adults, others have explored
the potential impact of positive representations. Fung et al. (2015) found that while positive
portrayals of aging can have beneficial effects on older individuals, they are more likely to
appreciate accurate depictions of old age.

Lauzen and Dozier's (2002) analysis of top-grossing films revealed an underrepresentation of
both male and female elder characters, with women often portrayed in less prominent roles.
Gatling's (2013) study on comedy films offered a more nuanced perspective, highlighting the
increasing portrayal of sexuality in older characters while also acknowledging the prevalence of
ageist tropes.

Overall, the literature consistently demonstrates an underrepresentation and misrepresentation of
older individuals in media. While some progress has been made in challenging stereotypes,

ageism remains a pervasive issue in film, television, and other media forms. Future research
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should continue to examine the impact of media representations on attitudes towards aging, as
well as explore strategies for promoting more positive and inclusive portrayals of older adults.
By understanding the historical and contemporary trends in media representations of aging,
researchers and policymakers can work towards developing interventions to challenge ageist
stereotypes and promote a more age-friendly media landscape.

Methodology: This chapter outlines the methodology employed to explore the portrayal of
elderly characters (above 60 years old) in Hindi commercial films. The research adopts a
qualitative approach, aiming to gain a nuanced understanding of how filmmakers represent this
demographic.

Research Design: A descriptive design is utilized, focusing on observing and interpreting the
depiction of elderly characters within chosen films. The study leverages Roland Barthes'
semiotic analysis to delve into the connotative meaning behind these portrayals.

Sample Selection: A purposeful sampling strategy was employed. Three Hindi commercial films
released between 2000 and 2010 were selected. The primary criterion for film selection was the
presence of an elderly character in a prominent role (lead or second lead) to ensure significant

screen time for analysis.

Qualitative Method Adopted: Visual Analysis

Specifically, the research employs a form of visual analysis known as Semiotic Analysis.

Key Characteristics of the Method:

e Focus on Visual Data: The study primarily analyzes visual elements (frames from films)
rather than textual or verbal data.

« In-depth Interpretation: It seeks to uncover deeper meanings and connotations embedded
within the visual representations of older characters.

e Theoretical Framework: The research is grounded in Roland Barthes' concept of semiotics,
which explores the relationship between signs, signifiers, and signified.

o Descriptive and Interpretive: It combines detailed observation of visual elements with
interpretation of their underlying meanings and cultural significance.

By employing visual analysis and semiotic interpretation, the research offers a rich and nuanced

understanding of how older characters are portrayed in Hindi commercial cinema.
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Data Collection

Data collection involved a multi-step process:

1. Film Selection: As mentioned, three films (3) were chosen based on the purposeful sampling
strategy selected films are 1. Baghban (2003), 2) Khosla Ka Ghosla (2006) and 3) Cheeni
Kum (2007)

2. Scene Selection: Within each film, three distinct scenes were identified. The selection
focused on scenes featuring the elderly character in different settings (e.g., one scene indoors,
one outdoors).

3. Frame Selection: From each scene, a single frame was chosen for in-depth analysis. The
primary criterion for frame selection was location variation to capture the portrayal across
diverse settings.

4. Frame Analysis: Each chosen frame was analyzed based on the following elements:

e Character: Hair, makeup, clothing, physique, body language, and outfit.
e Props: Any objects used by the character, including accessories, devices, and tools.

e Setting: Location, space, and time of day depicted in the frame.

Data Analysis
The analysis involved interpreting the observed elements within each frame using Barthes'
semiotic framework. This framework focuses on two key questions:
e Representation: How are elderly characters portrayed on screen (clothing, posture,
surroundings)?
e Hidden Meanings: What concepts and values are associated with these portrayals (e.g.,
wisdom, frailty)?
The interpretations aimed to identify recurring representational patterns across the analyzed
frames.
Case Study Example
Film: Piku (2015)
Scene: The opening scene where Bhaskor Banerjee (played by Amitabh Bachchan) is

introduced. The frame focuses on Bhaskor sitting on a toilet in a cluttered bathroom.
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Analysis

e Character: Disheveled hair, lack of makeup, and loose-fitting clothes suggest informality and
potential health concerns. Hunched posture and reliance on the toilet seat for support might
imply physical limitations.

e Props: The cluttered surroundings with overflowing medicine bottles could signify Bhaskor's
dependence on medication and potential difficulty with daily tasks.

e Setting: The confined bathroom space might represent Bhaskor's limitations or feeling
restricted by his physical condition.

Interpretation:  This frame, using Barthes' method, could be interpreted as filmmakers

portraying Bhaskor's old age with a focus on his physical limitations and dependence on

medication.

By including additional case studies from different films and scenes, the research aims to

identify recurring patterns and gain a deeper understanding of how elderly characters are

portrayed in Hindi commercial cinema.

Data Analysis and Interpretation:

1. Baghban (2003)

Raj and Pooja, an elderly couple, are forced apart by their ungrateful sons after Raj's retirement.
Despite sacrificing their savings for their sons' futures, they are now deemed a burden. Separated
and mistreated, Raj and Pooja find solace in letters and eventually reunite with their adopted son.
Raj pens a book about their experience, achieving success and financial independence. Though
their sons plead for forgiveness, Raj and Pooja remain unforgiving, finding joy only in their
grandchildren's love.

Scene 1 is Pooja’s introduction scene.

Despite recently retiring at 60, Raj's salt-and-pepper hair and fit physique in a tracksuit suggest

he prioritizes health. Subtle wrinkles hint at his age. A simple breakfast scene with teacups
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reveals their loving routine. The traditional decor - a kada bracelet, antique lamp, and wooden
couch - points to a comfortable bungalow filled with plants they care for. Notably, the analysis
should have included Pooja, who waits for Raj with tea and sweets, showcasing their deep
affection.

Scene 2: Raj and Pooja leave their house to live independently.

)-—1:10:4572:58:23

A somber mood hangs over Raj's outdated ancestral home at dawn. Sunlight cuts through,
highlighting the family gathered outside with suitcases by waiting cabs. Raj, in a suit (unlike his
usual tracksuit), stands distant from Pooja, emphasizing their enforced separation. Their faces
reveal grief as they face a life crisis — forced relocation to separate houses by their children. Raj's
gaze towards Pooja suggests his sadness at the separation, despite initially opposing it.

Scene 3: Raj sits in the dark at his son's house.

Sanjay, the son, is dressed in comfortable clothes typically worn by older men at home, hinting
at his age. Wrinkles, a worried expression, and a dimly lit environment suggest his unhappiness.
Despite a formal haircut and watch, his posture and downward gaze portray sadness and
dissatisfaction. The scene implies a tense conversation with his father, possibly about feeling
unsupported throughout his life.

2) Khosla Ka Ghosla (2006):

Kamal, a trusting man, buys land but gets scammed. His impulsive older son tries violence,
landing Kamal in jail. The younger son hatches a clever plan to trick the scammer, which Kamal

reluctantly agrees to. With his land back, Kamal prioritizes keeping his family in India over his
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son's American dreams. The film portrays how aging can make people more reliant on loved

ones.

Scene 1: Kamal Kishore's introduction

The man, likely over 60 with white hair and a thin build, is waking up with discomfort. His
wrinkled face and hand on his chest suggest stomach issues. He wears a sleep vest, typical of
middle-class Indian men. A wristwatch hints at his scheduled life, while the fiber belt and used
bedding solidify his middle-class status. His wife sleeps next to him, separated by a cushion. He
complains about gas trouble, a common ailment among older people, and blames his wife for
eating Rajma at night.

Scene 2 : Kamal and his family are seated in their living room.

An elderly man, likely North Indian with fair skin, is fuming on his old-fashioned couch at
home. Loose neck skin, a white mustache, and tired eyes reveal his age. He wears a light-
colored kurta, typical of older men for comfort. A towel on his head suggests he's recovering
from an event. Despite reclining in comfort, his sharp gaze and angry expression convey his
frustration. A wristwatch and rings hint at his middle-class status. The evening light casts an
orange glow on the room, highlighting the outdated furniture and somewhat dirty upholstery.
We can infer he's upset with his children from the scene following his release from police

custody for trying to reclaim his land, which has now been offered at a discounted price.
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Scene 3: Kamal warns his son not to get entangled with Khurana.

The scene depicts Kamal in Khosla's hallway, looking discouraged. His slumped posture and
clothes (old shirt and pants) reflect his low spirits. A metal wall mirror and framed black-and-
white pictures with wide margins hint at the traditional setting. The presence of a landline phone
and a lock on the entrance door further reinforces this. Kamal warns his son, holding up two
fingers (possibly signifying caution), that their plan to trick Khurana won't work. He believes
Khurana is too smart and their attempt won't lead to a call from him.

3) Cheeni Kum (2007)

This film follows Buddhadev, a successful 64-year-old Indian restaurant owner in London.
Despite having a mother and a young friend (with whom he confides in), Buddhadev has never
been in love. He's a demanding chef known for his harsh treatment of staff. Everything changes
when Nina, a 34-year-old customer, returns a dish for being too sweet. They fall in love despite
the age gap and decide to marry. Buddhadev seeks Nina's father's approval, who initially
disapproves due to their age difference and resorts to a hunger strike. Eventually, Buddhadev
convinces him, and the film highlights the idea that love can blossom at any age, especially for
older characters. This movie is chosen because it portrays an elderly Indian man living abroad,

contrasting the typical portrayal of older people in India.

Scene 1: Buddhadev is introduced.

Buddhadev, a fit 64-year-old chef, embodies a contrast between his active profession and his

aging features. Wrinkles, loose neck skin, and white hair with some black patches reveal his age.
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A neatly trimmed white French beard adds a touch of sophistication. His demanding personality
shines through his hand gestures and sharp gaze, emphasizing his role as a perfectionist and
authoritative head chef. We see him in a chef's uniform, barking orders in a kitchen filled with
equipment, highlighting his meticulous nature and intolerance for mistakes in the kitchen.

Scene 2: When Buddhadev gets home, he sees his mother and the kid, Sexy.

Buddha, a successful Indian chef in London, relaxes in his modern, well-lit living room filled
with expensive furniture. Books and a box on a table suggest his family's love for reading.
Despite being dressed in black outdoor clothes and formal shoes, hinting at him just arriving
home, Buddha appears frustrated. His gaze is fixed on his attractive companion, possibly his
girlfriend, while his face is turned towards his mother who is presumably talking to him. This
scene suggests tension between Buddha and his mother, possibly regarding his social life or
habits like going to the gym, which his mother inquiries about.

Scene 3: Buddhadev hands Nina his umbrella.

Despite his 64 years, Buddha, a weary-looking chef with wrinkles and tired eyes, beams with
delight outside his restaurant. Ditching his usual neckerchief and chef's attire (possibly because
he's not working or focused on a woman), he's dressed in his chef's coat. His messy hair lacks its
usual neatness. The key element here is the umbrella - Buddha has offered it to a woman, and
this exchange sparks their first connection. His subtle smile hints at his budding interest. This
scene showcases Buddha's initial meeting with Nina at his cafe, where their love story begins,
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marked by the significant age gap between the 64-year-old man and the 34-year-old woman, a

central conflict in the film that ultimately leads to their marriage.

Findings and summary

All three characters had slender bodies, with Baghban being fit and healthy due to his age and
job. Khosla and Buddhadev seemed feeble. Buddhadev and Raj possessed erect postures.
However, Kamal Khosla's shoulders were somewhat down, mainly when chatting with someone.
Raj's hair was black with white spots, Kamal was bald with hair just on the side, and Buddhadev
had more white hairs on his head. He also wore a ponytail only for stylistic purposes. The
indication of white hair represents old age. Raj and Buddhadev's hair was well organized, and
they wore a formal appearance.

The faces of Buddha and Raj were slender, but Kamal had a round face. Buddha and Raj wore
French beards, while Kamal had a mustache, both in white. The facial skin is wrinkled, and the
characters have loose skin around their necks, which is another evidence of old age. The
characters' eyes are weak and dim due to their age. Raj and Kamal had sight and wore glasses,
but Buddhadev wore a fashionable spectacle for flair. The make-up on all the characters was
minimal and bare; there was little attempt to make them seem ancient since the performers were
truly aged.

The costumes of the three personas differed; in Baghban, Raj wore formal clothes as a banking
employee. When he went out, Kamal favored half shirts, full shirts, and parallel trousers.
Buddhadev donned oversized jackets and cold clothing. He was stylish and trendy. Inside the
house, Kamal and Raj wore long white kurtas and Indian pajamas, while Buddhadev wore long t-
shirts at home and his uniform at work. Raj wore a blanket across his upper torso, which was
done to represent his age. The characters wore formal hues such as black, white, and blue. Raj
and Kamal both wore watches, with Kamal's including a fiber belt since he is a middle-class guy.
Wearing a copper bracelet and threads around the wrist indicates that they are Hindus. Kamal
wore several rings for luck and fortune, one of which featured a bead. These were the several
signals that the directors utilized to indicate elderly age. The character's job and socioeconomic
background were essential for depicting older folks. Kamal was employed and wore largely
formal dress, Buddhadev was a chef who wore his uniform, and Raj was a bank employee who

favored suits. Raj and Buddhadev were monetarily well-off. Therefore, their portrayal was quite
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different from Kamal, who was from the middle class. Since he was from London, Buddhadev's

image was also affected by rural culture.

Limitations

While this study explored three films from the recent past, it's important to remember that the
portrayal of elderly characters in cinema is vast and ever-evolving. These snippets offer a
glimpse into a few cinematic lives, but there are countless other stories to be told.

The narrative within each film focused solely on the older characters themselves, leaving out
how others perceived them. This might limit our understanding of the characters' social
dynamics and the societal attitudes they navigate.

Finally, the technical aspects of filmmaking, such as camerawork and music, were not
considered here. These elements can play a powerful role in shaping how audiences perceive
characters, including older ones. A gentle close-up might evoke empathy, while a dramatic score
could heighten the portrayal of an older character's struggles.

Despite these limitations, this brief exploration offers a starting point for delving deeper into the
portrayal of elderly characters in cinema. By considering a wider range of films and
incorporating additional elements of film analysis, we can gain a richer understanding of how

these characters are represented on screen.

Conclusion

The silver screen of Hindi cinema has long been a mirror reflecting Indian society. But how
accurately does it portray the lives of senior citizens? This study explores this question by
examining three films: Baghban (2003), Khosla Ka Ghosla (2006), and Cheeni Kum (2007).
While the sample size is modest, it offers a glimpse into the diverse ways filmmakers use visuals
and storytelling to depict aging.

The first brushstrokes come through physical appearance. Wrinkles etched like roadmaps across
faces, a shift from raven locks to silver strands, and a weariness in the eyes — these are the
undeniable markers of time. But the filmmakers go beyond the surface. Clothing becomes a
narrative device. Raj (Baghban) and Buddhadev (Cheeni Kum), both financially secure,
command respect through their formal attire. In contrast, Kamal (Khosla Ka Ghosla), from a
humbler background, is seen in simpler clothes, reflecting his social standing. These details paint

a richer portrait, where age intersects with socioeconomic realities.
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The stories themselves defy stereotypes. Raj and Pooja in Baghban face the gut-wrenching
betrayal of their children, highlighting the complexities of changing family dynamics. Kamal, in
Khosla Ka Ghosla, embodies the vulnerability of dependence as he navigates a land scam. Yet,
there's also a celebration of life. Buddhadev, a vibrant chef in London, defies age norms by
finding love with a younger woman. This spectrum of experiences showcases the multifaceted
realities of aging.

However, the study acknowledges its limitations. Focusing solely on the characters themselves
creates a vacuum. How do younger generations perceive these elders? Do they see them with
respect, or are there undercurrents of resentment? The analysis also doesn't explore the power of
technical aspects like camerawork and music. A gentle close-up might evoke empathy for a frail
character, while a dramatic score could heighten the portrayal of their struggles. These elements
play a crucial role in shaping audience perception.

Despite these limitations, the research offers a valuable springboard for further exploration. It
underscores the need to examine a wider range of films, encompassing diverse characters,
narratives, and filmmaking techniques. This would provide a more comprehensive picture of
how aging is depicted in Hindi cinema.

Ultimately, the goal is to move beyond the limitations of stereotypes. Hindi cinema has the
potential to celebrate the rich tapestry of senior lives, capturing the resilience, wisdom, and even
the spark of love that can blossom in golden years. As Indian society grapples with its own aging
population, a more nuanced portrayal on screen can foster empathy and understanding between
generations. The silver screen has the power to not just reflect, but also to shape reality. By
showcasing the vibrant tapestry of aging experiences, Hindi cinema can play a vital role in

ensuring a society that respects and cherishes its elders.

Key Findings

o Filmmakers use visual elements like clothing, hairstyles, and props to portray elderly
characters.

o Wealthier characters are often shown in formal wear, while middle-class characters dress
more simply.

o The stories depict a range of experiences, including challenges faced by seniors and their

capacity for love and resilience.
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o The study acknowledges limitations: it only analyzed 3 films and focused solely on character

portrayal; not how younger generations perceive them.

Overall Importance
« Hindi cinema can influence societal attitudes towards elderly people.
e By portraying a wider range of senior characters and experiences, films can challenge

stereotypes and promote empathy between generations.
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Abstract

This paper examines the deliberate strategies employed by the British Empire to assert and
consolidate control over northern India, with a particular focus on the subjugation of the Sikh
State of Punjab and the establishment of the Princely State of Jammu and Kashmir. Through a
multifaceted approach encompassing political manipulation, economic exploitation, and military
intervention, the British gradually eroded Punjab's autonomy and integrated it into their colonial
empire. And later they created the Princely State of Jammu and Kashmir by separating it from
Punjab and making it an independent state to safeguard their commercial interests and establish
a strategic buffer zone in the north. The interconnected histories of Punjab and Kashmir illustrate
the enduring impacts of the British in northern India, shedding light on the complex dynamics of
colonial power in the region.

Keywords: British Empire, Sikh State of Punjab, Kashmir

Introduction

The 19th-century history of Punjab and Kashmir is a tapestry woven with political intrigue, cross-
cultural interactions, and the collision of empires. The destiny of these regions was entwined with
the goals of many political players, from the establishment of the Sikh Empire under Maharaja
Ranjit Singh to the complex schemes of British colonial forces. The intricate relationships that
molded the princely state of Jammu and Kashmir and the Sikh state of Punjab during this crucial
juncture in Indian history. At its height, the Sikh Empire was a powerful force on the Indian
subcontinent, distinguished by its innovative agricultural practices, vibrant culture, and strong
military might. Punjab went through a time of comparatively stable and prosperous times under
Maharaja Ranjit Singh's administration, despite the evolving political landscape in the province.
However, a period of unpredictability and internal conflict followed Ranjit Singh's death, opening
the door for British interference in Punjabi politics. At the same time, Kashmir found itself at the
intersection of two empires, going from Afghan to Sikh sovereignty and then finally to British

suzerainty as a princely state. Kashmir was a sought-after prize for rival nations looking to increase
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their influence in the region due to its strategic importance and abundance of natural resources.
The British East India Company emerged as a dominant power against this backdrop of political
unrest and imperial ambition, influencing Punjab and Kashmir's future through a combination of

military conquest, diplomatic maneuvering, and strategic partnerships.

How the British Leveraged Punjab for Imperial Gain

With the Sikh faith spreading over northern India around the fourteenth century, the Sikh
Community began to exert political and military influence. The Sikhs built a strong kingdom with
a robust military, cutting-edge agricultural techniques, and a rich cultural history between 1799
and 1823.The Sikh community originally organised itself into various military groups, known as
misls, in the late 18th and early 19th centuries. These units were subsequently unified and
formalized under Maharaja Ranjit Singh. The first Sikh king of Punjab, Maharaja Ranjit Singh,
declared the Sikh Empire in Punjab and officially assumed the title. He established a capital there
in 1799 and considerably enlarged his dominion, eventually taking control of a territory bounded
by the Jhelum and Sutlej Rivers by 1808. In addition to enlarging the empire's realms and
modernizing its governance, Ranjit Singh brought peace and prosperity to the region. “Maharaja
Ranjit Singh was one of the greatest leaders of the Indian Sub-Continent and the last independent
ruler of Punjab, who was able to unite the province and provide safety and security to its inhabitants
by securing the turbulent western frontier. His reign brought economic prosperity to its citizens,
which ultimately led to the Golden Age of Punjab (G. S.Sandhu)” The Sikh State of Punjab was
one of the several local kingdoms that existed when the British were trying to gain control of the
Indian Subcontinent. The formation of the Punjabi Sikh State and British interference in its internal
affairs were convoluted and complicated processes that had a lasting impact on the region and its
inhabitants. The Punjab Sikh State's influence gradually waned under British rule, and towards the
middle of the 19th century, it was absorbed into their colonial empire. British involvement in
Punjab's political and military issues was minimal in the early years and they followed a policy of
benign neglect towards the Sikhs, allowing them to establish their state and solidify their control
without interference. The British, however, had already seized control of most of India by the early
19th century and sought to expand their influence there. Because they believed that the Sikh state's
escalating strength may jeopardize their interests, they began to play a more active role in Punjab.
An appeasement approach by the British was used to calm tensions between the two rising powers.

The consequence was the signing of The Anglo-Sikh Treaty, also known as the Treaty of Amritsar,
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on April 25, 1809, in Amritsar, between Maharaja Ranjit Singh and Charles T. Metcalfe of the
East India Company. As a result of the treaty's stipulations, the British Indian boundary was
moved from the River Jumna to the Sutlej. After all, it was this line that marked the British Indian
colonies' first actual international boundary. For a generation, the treaty ended hostilities between
the British and the Sikhs. The goal of the Anglo-Sikh Treaty for the East India Company was to
secure Singh's backing if the French invaded India, and for Singh, it was to further solidify his
territorial gains south of the Sutlej River once the river had been established as their respective
border. The Treaty of 1809 gave the Sikh king some advantages even though it stopped Ranjit
Singh from seizing the Sutlej and stopped the creation of a new Khalsa commonwealth by unifying
the Majnu and Malva Sikh populations. With a firm southern frontier, it allowed him to establish
his dominance in Punjab, construct a centralised administrative structure, strengthen his military,
and expand his conquests into the north, northwest, and southwest. But with Ranjit Singh's passing
in 1839, the Sikh Kingdom descended into anarchy marked by poor leadership, factionalism, and
power battles amongst parties. There was no longer the Lahore Government, which had been
mostly composed of Dogras and Sikhs during and after Ranjit Singh's rule, and the powerful
Dogras in Jammu were preparing for war. The concern of Hardinge was that the 'Sikhs' would
soon lose their hold on the kingdom and be unable to govern the vast area that Ranjit Singh had
granted them. In addition, he feared that the Dogras and Muslims would annex the state's northeast
and north, leaving the Sikhs with a meagre kingdom in Punjab. Although the Treaty of 1809 had
long since cemented Anglo-Sikh relations, the British authorities were worried about possible new
threats emanating from Punjab’s fractured status in light of the changing circumstances. The
pretext of further Anglo-Sikh collaboration came to an end in 1845 when the Khalsa army crossed
the Sutlej River, in violation of the ‘Treaty of 1809.” This forced the British to stop using
diplomatic ploys and start acting more aggressively towards the Sikhs. The Sutlej River breach
had a significant impact on the region and served as a trigger for the First Anglo-Sikh War in 1846.
“The British thought it a conducive situation rooted out the Sikh dispensation from Punjab
permanently (Schofield, 2001, p.6)”. To combat the Sikhs and protect the north-western and north-
eastern boundaries of the country, the British had to take over the Punjab Kingdom and cut off
Kashmir which was part of the Sikh Kingdom and was strategically located along the border with
Afghanistan and Russia. For the security of the north-west and the north-east frontiers of the

country and a counterpoise against the power of Sikhs before the annexation of Punjab, the creation
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of Jammu and Kashmir as an independent, powerful and friendly buffer state was considered
necessary since both Sikhs and Dogras ‘will have’ to quote Lord Hardinge, “a common interest in
resisting attempts on part of Mohammadan power to establish state on side of Indus (Parmu, 1977.
p56). British dominance over the region was cemented and new relationships between the British
and the Sikhs were brought about by the struggle. The British imposed colonial rule over Punjab
after capturing the region and instituted several political, economic, and social reforms.“Following
its annexation by the British in 1847 the Punjab province witnessed several significant
developments—individualization of property rights in land, fixation and rigorous collection of
land revenue in cash, the introduction of a new legal-administrative system, construction of a road
and railway network, canal-building activities and a colonization program, commercialization of

agriculture and increased monetization of economic transactions.”

At the Zenith of Ranjit Singh's Reign: Exploring Kashmir's Dynamics within the Sikh
Empire

Al Masudi (941-43), who visited the Indus Valley, records about Kashmir, “This territory, he
writes is unapproachable except from one side so that he (the king of Kashmir) can shut up the
whole of his dominion with one gate for it surrounded by mountains of such height that neither
men nor wild animal can climb over them... the natural fortification of this country is well known
in Khurasan and other provinces, and it is wonderful things in the world.” (Al Masudi, 941-43)
Kashmir has provided strategic advantages due to its unique location to its occupiers throughout
its entire history. In addition, the region was abundant in natural resources and had a great
economic possibility for its occupants. Naturally, this treasure trove attracted the attention of
numerous powers throughout its existence. Muslim sovereignty in Kashmir began in 1320 with
autonomous Sultans (1320-1586), then passed to the Mughals (1586-1753) and Pathans (1753—
1819), before being taken over by the Sikh monarch of Punjab. The Durarini rulers of Afghanistan
held the last reigns in Kashmir and after that, it merged with the Sikh Kingdom of Punjab. Pathans
also administered Kashmir through their governors like the Mughals. During their 67-year reign,
Pathan governors brutally controlled Kashmir. Under their rule, Kashmir suffered significant
political, economic, and cultural setbacks. One of the worst eras in Kashmir's history is regarded
to be the time between 1752 and 1819 AD. At this time, Afghans controlled Kashmir and terrorised
the local population. Records Tyndale Biscoe — “It is said during the Afghan rule in Kashmir,

the Afghans were in the habit of riding into the Kashmiri houses on their horse-back, stabling their
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horses in the lower portion and occupying the rest for themselves. The Kashmiris were unable to
check these outrages by force. They devised therefore the plan of having so low doors that not
only the intruder had to dismount, but also to bow his head on entry. As the Afghans were haughty
and no one of them was willing to make obeisance to a local person, they were forced to
remain outside.” (Tyndale Biscoe) The collapse of Kashmir's central authority after Zaman Shah's
death, caused all routes of passage between Kashmir and Afghanistan to be disrupted. Kashmir
was thus famished and unable to export her commodities from either India or Afghanistan. As a
result, Kashmir experienced a severe economic crisis and terrible poverty. During times of
starvation and drought, Kashmir was reliant on the Sikh Kingdom for the delivery of essential
goods because of its proximity to that kingdom. The main supply of wheat and rice for Kashmir
was Punjab. Infighting among the tribes rendered Afghanistan powerless, demoralised, and
decimated after 1800; Kashmir's sole chance lay in Punjab, led by Maharaja Hari Sigh. The
transition of power from Muslim to Sikh rulers was brought about by Birbal Dhar, a Kashmiri
Pandit. “Throughout the Afghan period, different classes of people vied with each other for
political control. Thus it was the conflict of interests that ultimately led to the establishment of
Sikh rule in Kashmir. Birbal Dhar a very high official during the period of Afghans invited
Maharaja Ranjeet Singh of Punjab to invade Kashmir when he feared punishment at the hands of
Afghan ruler for embezzling public money.” (A.S. Dar and A.M. Shah) Maharaja Ranjit Singh did
not officially annex Kashmir into the Sikh Kingdom. He did, however, seize control of a few
locations in the region and have some influence on the government. In 1819, Ranjit Singh struck
an agreement with the Raja of Kashmir after he had vanquished the Afghan forces that had taken
possession of Kashmir. The Raja was granted the right to keep his throne as a vassal of the Sikh
Empire following the terms of the treaty, but he was also obligated to pay Ranjit Singh tribute and
recognise Sikh rule over the territory. Although Kashmir was never legally included in the Sikh
Kingdom, this arrangement gave Ranjit Singh the ability to have control over the region. The
agreement preserved the independence of both the Sikh Empire and the local Kashmiri tyrants
while establishing a balance of power. The rulers of Kabul ruled over Kashmir for almost 67 years
when Maharaja Ranjit Singh's expedition captured Kashmir in 1819, ending Afghan sovereignty.
On July 3, 1819, the Durrani Empire's governor of the Kashmir valley region, Jabbar Khan, and
an expeditionary army from the Sikh Empire engaged in the Battle of Shopian. Maharaja Ranjit

Singh was able to take control of Kashmir because of the brewing political unrest within the
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Afghan Empire. The battle between Ranjit Singh and Kabul's prime minister, Vazir Fateh Khan,
led to the collapse of the Afghan Empire and the eventual incorporation of Kashmir into the "Sikh

Empire." From 1819 through 1846, Kashmir was under Sikh sovereignty.

The fate of the Sikh State of Punjab and the Princely State of Jammu and Kashmir was
intertwined

Sikhism and the Muslim Mughal Empire both saw parallel growth in South Asia. Sikhism and
Islam share ideals such as monotheism, equality, tolerance, and love for all people. Sikhism's
message of tolerance and religious coexistence was consequently warmly accepted by both Sikhs
and Muslims, including many saints and sages. These parallels established a very solid foundation
for collaboration between the two religions. The Sikhs of Punjab, therefore, appeared to be the
perfect alternative for Kashmir as a result of the Afghan terror, and Birbal Dhar and others were
naturally drawn to Punjab. Kashmir was a division of ‘The Afghan Province’ when the British rose
to power in India, and the ambition to rule this territory led to a struggle between Sikhs and
Afghans, British and Afghans, and British and Sikhs. The disintegration of the Afghan Empire and
the gradual integration of Kashmir into the ‘Sikh Empire’ was the result of a confrontation between
the Prime Minister of Kabul, Vazir Fateh Khan, and Ranjit Singh, the head of the Sikh Empire.
The political turmoil inside the Afghan Empire made the annexation of Kashmir easy for the Sikh
ruler. Due to its unique location Kashmir offered strategic advantages to its occupiers throughout
the history of its annexations. In addition, Kashmir was very rich in natural resources and had the
huge market potential to boost the economy of its possessors. To quote an example, Mughal
emperors and the Durrani kings of Kabul in the past reaped huge economic benefits by
commanding this region. As a result, Kashmir became a point of conflict for many powers during
the course of British occupation. Finally, Ranjit Singh triumphed and wrested sovereignty of
Kashmir (1819) from the Afghans. From around 1819 until 1839, Sikhs ruled Kashmir. However,
after Ranjit Singh's death, Kashmir saw a period of abhorrent ineptitude and mismanagement. The
Sher Singh administration in Punjab nominated Sheikh Gulam Muhy-ud-din as governor of
Kashmir to strengthen ties with Punjab. Sheikh Gulam Muhy-ud-din and his son Imam-ud-din's
fates were sealed after Ranjit Singh's death by political upheaval in Punjab and conflict with the
British, but they were unable to prevent the aspirant Raja Gulab Singh from seizing control of
Kashmir. During the first Anglo-Sikh war, Raja Gulab Singh aided the British and was rewarded

by them. The British were able to combine Kashmir with the Dogra Kingdom of Jammu because
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of Raja Gulab Singh's cooperation, creating the regal state of Jammu and Kashmir. In the First
Anglo-Sikh War, which lasted from 1845 to 1846, the British East India Company mainly crushed
the Sikh Empire. The Treaty of Lahore' and 'Treaty of Amritsar' were signed on March 9, 1846,
and March 16, respectively. The Treaty of Amritsar formalised the agreements made in the Treaty
of Lahore between Raja Gulab Singh of Jammu and Kashmir and the British East India Company.
Gulab Singh was designated the Maharaja of Jammu and Kashmir under the stipulations of the
Treaty of Lahore (1846), while Maharaja Delep Singh received authority over Punjab. To counter
Sikh supremacy and safeguard the nation's northwest frontiers, the British had to take control of
the Punjab Kingdom. To serve as a buffer zone, a single state called Jammu and Kashmir had to
be established concurrently. The British benefited equally from this arrangement, which allowed
them to keep control over British India's troublesome northwest frontier with Afghanistan and
Russia. On March 16, 1846, Maharaja Gulab Singh of the Dogra Kingdom signed the ‘Treaty of
Amritsar,” sometimes referred to as the ‘Sale Deed’ of Kashmir. He had to give the British around
7.5 million rupees in exchange for Kashmir. The creation of the independent state of Jammu and

Kashmir, which includes Jammu, Kashmir, and Ladakh, as a result of this accord, is noteworthy.

Conclusion

In short, the complex histories of Kashmir and Punjab in the 19th century serve as an example of
the deceitful strategies used by the British Empire to increase and solidify its hold over northern
India. Through a mixture of economic exploitation, military intervention, and political scheming,
Punjab's sovereignty was steadily undermined and it was incorporated into the British Empire.
They purposefully founded the Princely State of Jammu and Kashmir at the same time to protect
their business interests and provide a safe haven from possible intruders. Because of the intricate
interactions between regional politics, cultural dynamics, and imperial aspirations, the fate of these
regions became entwined. Punjab had peace and prosperity during Maharaja Ranjit Singh's rule,
but after his passing, the Sikh Kingdom descended into anarchy, opening the door for British
involvement. Anglo-Sikh relations underwent a sea change with the signing of the Anglo-Sikh
Treaty, which eventually resulted in Punjab’s absorption into the colonial empire. Similar to this,
outside forces and changing allegiances influenced Kashmir's course. Kashmir's destiny was
closely tied to the power battles of the era, spanning from Afghan authority to Sikh sovereignty

under Ranjit Singh and ultimately to British suzerainty. The Princely State of Jammu and Kashmir
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was established as a result of Raja Gulab Singh and the British working together during the First

Anglo-Sikh War, establishing British rule over the area.
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Abstract

This article examines the Intercultural Sensitivity of mixed-marriage families in their home
environments. These families consist of couples and family members with different mother
tongues from various Indian regions, specifically first-, second-, or third-generation migrants
to Maharashtra now residing in Mumbai. A mixed-method approach, including questionnaires
and semi-structured interviews, assessed Intercultural Sensitivity. Eighteen families,
representing 15 mother tongues and diverse Indian regions, were selected through purposive,
volunteer, and snowball sampling. Results indicated that most participants from mixed-
marriage families exhibited high intercultural sensitivity. However, ‘language’ and ‘nature of
opinions' were both facilitating and hindering factors. Barriers included differences in
'perceptions,” 'situations,’ 'upbringings,’ and ‘communication styles." These findings align with
the Sadharanikaran Model of Communication (SMC) and Chen and Starosta’s Model of
Intercultural Sensitivity.

Keywords: Intercultural Sensitivity, Intercultural Communication, Family Studies, Mixed-
marriages, Multiculturalism, MAXQDA PRO.

1. Introduction

Mixed marriages are increasingly common, yet remain stigmatized in Indian society. A
substantial proportion of Indians- 64% believe it is crucial to prevent women from marrying
outside their castes, and 62% hold the same view regarding men. The variation in these views
across different castes is minimal (Pew Research Center, 2021). Intercultural Sensitivity is an
important aspect of family dynamics, particularly in mixed-marriage families. (Bhawuk &
Brislin, 1992), as cited in (Altan, 2018) suggests that Intercultural sensitivity is an individual’s
reaction to people from other cultures, which can predetermine their ability to work
successfully with those people. They (1992:416) state that to be effective in other cultures,
people must be interested in other cultures, be sensitive enough to notice cultural differences
and also be willing to modify their behavior as an indication of respect for people of other
cultures. A reasonable term that summarizes these qualities of people is intercultural

sensitivity. (p.03)
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Examining intercultural sensitivity in mixed-marriage families within their home environment
may reveal how partners empathetically accept each other's cultures, strengthen their
relationships, and form a positive cultural identity for their multi-ethnic children.

Mumbai, the financial capital of India, is also known as the 'city of dreams." According to the
2011 Census, 25.54% of inter-state migrants migrated to Mumbai, with Uttar Pradesh leading
the list, followed by Karnataka and Gujarat (Chaapia, 2019).

"Mumbai is increasingly becoming a predominantly Hindi-speaking city due to demographic
changes driven by migration, with a growing number of Hindi speakers" (Shaikh, 2019). From
2001 to 2011, notable shifts occurred in the Mumbai Suburban and Thane districts of
Maharashtra. In Mumbai Suburban, Hindi speakers rose by 43.46%, Gujarati by 3.4%, and
Marathi by 2.74%, while Urdu speakers declined by 3.09%. In Thane, Hindi speakers increased
by 80.45%, Marathi by 33.66%, Urdu by 33%, and Gujarati by 19.22%.

1.1. Scope of the Study

This study examined the Intercultural Sensitivity of individuals in mixed-marriage families
within their home environments, focusing on “interaction attentiveness” and "respect for
cultural differences.” Participants, hailing from 15 different mother tongues across India but
currently residing in Mumbai, included speakers of 14 scheduled languages—Telugu, Tamil,
Malayalam, Konkani, Marathi, Gujarati, Sindhi, Kachchhi (a Sindhi dialect), Punjabi, Hindi,
Nepali, Odia, Bengali, Assamese—and one non-scheduled language, Lotha.

1.2. Objective of the Study

To study Intercultural Sensitivity among mixed-marriage families in their home environments.

2. Materials & Methods

This section describes the type of data, method of data collection, universes, sampling
design/framework, and techniques used for data analysis that were followed to conduct the
research study.

2.1. Type of Data

The data were collected from primary sources. It includes different mixed-marriage families
that belong to different parts of India but are currently residing in Mumbai.

2.2. Methods of Data Collection

A mixed-methods approach was used to collect data, which was divided into two stages. In the
first phase, the data was collected by using a questionnaire. For that, a 2-item Likert scale was
used and preliminary data were collected. The scale was used by using 5-point-Likert response

options viz. strongly agree, agree, uncertain, disagree and strongly disagree. Based on the
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data collected from the questionnaire, semi-structured interviews were conducted. The main
purpose of the interviews was to collect qualitative inputs.

2.3. Universes, Sampling Design and Framework

Universe: This research study was conducted in two districts of Maharashtra: Mumbai
Suburban and Thane. As per the Census 2011, ‘Thane’ (approx. 1.11 crore), and Mumbai
Suburban (approx. 93.57 lakh) ranked 1 and 5 among the most populated districts of India
(https://www.censusindia.co.in/, n.d.).

2.4. Sampling Design/Framework

2.4.a. Sampling Procedure

A non-probability sampling procedure was used in this study.

2.4.b. Sampling Method

Purposive, volunteer and snowball sampling were used to select families with mixed marriages.
2.4.c. Sampling of respondents

18 mixed-marriage families (n= 47) participated in the study by filling out the questionnaire,
whereas 12 (n= 34) of those 18 families gave their consent to continue their participation in the
study by participating in semi-structured interviews. Demographic variables like ‘mother
tongue’ and ‘immigrant generations’ were considered while choosing these families.

2.4.d. Sampling Unit:

The sampling units were defined differently for the inputs collected from the questionnaires
and semi-structured interviews, as described below.

Questionnaire: 1 respondent = 1 unit

Semi-structured interviews: 1 family = 1 unit

2.5. Data Collection and Analysis

Respondents from ethno-linguistic families completed the questionnaire in English. For
interviews, they used English, Hindi, and Marathi, as these languages were familiar to both the
researcher and participants. Interviews were conducted in person and via Zoom, recorded with
participants' consent, and later transcribed and translated into English. Quantitative data was
analysed using IBM SPSS Version 26, while qualitative data was coded and analysed with
MAXQDA Pro 2022 through content analysis, focusing on pattern-matching and explanation-
building.

The following section discusses the data findings on Intercultural Sensitivity among mixed-

marriage families in their home environment.

35



Omniscient
(An International Multidisciplinary Peer Reviewed Journal)
Vol 2 Issue 2 April-June 2024 EISSN: 2583-7575

3. Data Analysis & Interpretation of Data:

The research objective was to determine the Intercultural Sensitivity of mixed-marriage
families in their home environment. This study was conducted in two stages. First, a 2-item
Likert scale was used to measure intercultural sensitivity. In the second stage, the data collected
on a Likert scale were used to frame follow-up questions for semi-structured interviews
conducted with respondents from mixed-marriage families in their home environments.

The details of the Likert scale are as follows:

Statement I: "I am very observant when interacting with family members from different
cultures”
Statement 11: "'l would not accept the opinions of people from different cultures."

The following section discusses the data derived from the Likert-scale responses and semi-
structured interviews in detail.

3.1. Intercultural Sensitivity

The level of ‘intercultural sensitivity’ exhibited by individuals towards their ‘immediate family
members’ from different cultures was studied. This was accomplished by examining two
domains of intercultural sensitivity, which are discussed below.

3.1.a. Discussion of Questionnaire Results:

Two domains of Intercultural Sensitivity, "interaction attentiveness” and "respect for cultural
differences,” were assessed using two Likert scale statements to determine Intercultural
Sensitivity levels in mixed marriage families in their home environments. The "interaction
attentiveness" domain measured the observance level among individuals from ethno-linguistic
families during cross-cultural family interactions. The "respect for cultural differences” domain
evaluated whether individuals accepted the opinions of culturally diverse family members.
The total scores were categorized into quartiles to reflect different levels of intercultural
sensitivity: 2-4 signified low, 4-6 low-to-moderate, 6-8 moderate-to-high, and 8-10 high
sensitivity.

Please refer to Figure 1 for data visualisation of the distribution of the levels of intercultural

sensitivity among the respondents.
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Figure 1 Levels of Intercultural Sensitivity with frequency of respondents
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Levels of Intercultural Sensitivity

Figure 1 indicates that Intercultural Sensitivity levels are negatively skewed towards moderate
to high and high levels (skewness value, -0.120 < 0). Logical consistency was observed in the
respondents’ responses to the two questions.

3.1.b. Discussion of the Interview Results

In the follow-up semi-structured interviews, respondents were asked to explain the reasons for
their responses to Likert scale statements.

Refer to Figure 2 for a visual representation of factors influencing moderate and low
intercultural sensitivity among ethno-linguistic families in a home environment. The weight of
each factor is determined by the number of families listed alongside it. For instance, the 'nature
of opinions' emerged as the dominant factor, cited by three mixed-marriage families.
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Figure 2 Factors Determining Moderate and Low levels of Intercultural Sensitivity with

frequency of ethno-linguistic families
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The key reasons for determining the intercultural sensitivity among mixed-marriage families
are discussed below.
Regarding the first statement, “I am observant while interacting with people from different
cultures”, respondents pointed out that *sharing different mother tongues’ was the only key
reason that led to a moderate level of IS among its members, as reported by one ethno-linguistic
family.
"My spouse’s family communicates with each other in ‘Sindhi’ language. Still,
| try to observe things, but I could not grasp them as | am not familiar with the
language.” said a Gujarati boy from Family 2 married a Sindhi girl.
Regarding the second statement, 1 would not accept opinions of people from different
cultures,' the primary reason was the 'nature of opinions,' leading to moderate intercultural

sensitivity. Other factors like differences in perception, situations, upbringing, and
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communication styles resulted in low intercultural sensitivity among respondents from mixed-
marriage families.

a. Nature of Opinions:

The nature of opinions led to a moderate level of intercultural sensitivity among respondents
from the three ethno-linguistic families.

A man from family 1 who is Marathi and married to a girl from Uttar Pradesh shared that, “I
don’t follow my own culture strictly. I also believe that people from other cultures do not
necessarily have knowledge of my culture. Why should I consider their opinions? | may accept
or ignore their opinions”

b. Perception:

Differences in perception between men and women led to a low level of intercultural
sensitivity, as reported by the two ethno-linguistic families.

A man from Family 6, a Keralite married to a Marathi woman, believes his worldview differs
from those of other cultures, leading him to reject their opinions. Likewise, an Assamese man
from Family 7, married to a Punjabi woman and raised in Assam, felt his emotions and thought
processes did not align with his spouse's culture.

c. Situation:

One nuclear ethno-linguistic family reported a low level of intercultural sensitivity, which
they attributed to their lack of experience receiving opinions from family members from
different cultures.

A man from Family 3, Marathi, married to a Gujarati woman, asserts that he never received
suggestions or opinions from his spouse’s family, thus eliminating the need to accept or reject
their input.

d. Upbringings:

Differences in upbringings caused low levels of intercultural sensitivity, as reported by one
ethno-linguistic family.

A man from an Assamese family 7, married to a Punjabi woman, feels that upbringing
differences affect his thinking. He finds Assamese people to be very 'emotional’ and 'touchy,’
making it difficult for him to accept opinions from his spouse's cultural background.

e. Communication Styles:

Differences in communication styles cause low levels of intercultural sensitivity, as reported

by one ethno-linguistic family.
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An Assamese man from family 7 who is married to a Punjabi woman shared that: “There are

communication differences between Assamese and Punjabis. The Punjabi people interact in a

very direct manner. They frequently use abusive words while communicating which hurts me

as we don’t communicate in such manner in my culture.”

The following section discusses the findings of the current objective in relation to the existing

literature.

3.3.  Discussion of the Current Study’s findings with the Existing Literature

The existing literature indicates that some studies support the findings of the current research

objective, whereas others show inconsistency or partial consistency.

Family members from ethno-linguistic backgrounds exhibit high *interaction

attentiveness™ and "'respect for cultural differences,” enhancing intercultural sensitivity.

Influencing factors include language competency and incompetency, perception and

communication style differences, and upbringing.

This is consistent with the findings of (Hou, 2010; Moradi & Ghabanchi, 2019; Chen & Hu,

2023)identified "respect for cultural differences” and “interaction attentiveness" as major

factors contributing to intercultural sensitivity.

However, (Wattanavorakijkul, 2020) found that ‘language proficiency’ alone could not predict

intercultural sensitivity, which is not in line with the findings of the present study.

The present study's findings are partially consistent with (Savage, 2018) conclusion that

adaptability to different communication styles and socialisation norms facilitates intercultural

sensitivity. However, the study also stated that ‘language competency’ alone is not sufficient

for living and working abroad, which is inconsistent with the findings of the current study.

After discussing the present study's findings in relation to existing literature, the following

section explores the theoretical linkages with the significance of intercultural sensitivity in

mixed-marriage families.

3.4.  Theoretical Linkages of the Current Findings

A couple of theories, such as the “Chen & Starosta’s Model of Intercultural Sensitivity” and

“Sadharranikaran Model of Communication” (SMC) were used to provide a theoretical

foundation for the findings of the current research objective.

I. Chen & Starosta’s Model of Intercultural Sensitivity (2000)- Prof. Guo-Ming Chen
and Prof. William Starosta

The model of Intercultural Sensitivity was developed by Guo-Ming Chen and William Starosta

in 2000 which measures five domains: interaction engagement, respect for cultural differences,
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interaction confidence, interaction enjoyment, and interaction attentiveness. This study focused
on two domains—"interaction attentiveness" and "respect for cultural differences"—to
examine intercultural sensitivity in mixed-marriage families at home. The findings confirm
the model, showing that these two domains enhance intercultural sensitivity in such
families.

I1. Sadharanikaran Model of Communication (SMC) (2003)- Dr Nirmala Mani Adhikari
The 'Sadharanikaran' theory/model, derived from the 'Rasa Sutra' in Bharata’s Natyashastra,
posits that communication results in commonalisation, fostering compassion (atmiyata).
Individuals with shared emotions (Saharidaya) experience Rasa Utpatti (production of Rasa)
and Nishpatti (realisation of Rasa). The Rasa theory identifies four bhavas: Sthayibhava
(permanent emotions), Vibhava (excitants), Anubhav (responses), and Vyabhichari or Sanchari
bhava (transitory feelings), which collectively generate the necessary rasa for communication.
The findings endorse the 'Saharidaya’ concept within the Sadharanikaran Model of
Communication (SMC). 'Language competency' through a 'shared language' among family
members enhances ‘Saharidaya’ and intercultural sensitivity, while 'language incompetency'

or differing mother tongues undermine these feelings and sensitivities.

4. Conclusion

Individuals from mixed-marriage families exhibited high "interaction attentiveness" and
"respect for cultural differences,” indicating Intercultural Sensitivity towards their family
members' cultures. Factors such as 'language’ and 'nature of opinions' both facilitated and
hindered Intercultural Sensitivity. Barriers included differing perceptions, situations,
upbringings, and communication styles. The study underscored the importance of Intercultural
Sensitivity in mixed-marriage families, highlighting it as a crucial aspect of 'intercultural

communication' that fosters an 'inclusive' home environment.

5. Limitations and recommendations

This study investigated Intercultural Sensitivity in mixed-marriage families in Mumbai and
Thane, Maharashtra, India. Future research should explore intercultural sensitivity among
inter-state and intra-state migrant families in various regions of India and globally. The findings
offer valuable insights, but further research is essential to enhance our understanding and

support cultural diversity and inclusion.
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Abstract

Adolescence is the phase of transformation between childhood and adulthood. It comprises some
big changes in the body. Adolescence is the most impressionable and teachable period of life. In
this period, teens are exploring their own identity with the guidance of their parents. Subjective
well-being (SWB) plays a major role in people’s lives. Subjective well-being, or SWB, refers to a
person's own assessment of their happiness and satisfaction with life. Subjective well-being (SWB)
is a relatively new field of positive psychology. The concept refers to how people experience the
quality of their lives and includes both their emotional reactions and cognitive judgments. This
research paper explores the relationship between subjective well-being and academic achievement
among adolescents. It begins by defining subjective well-being and academic achievement,
highlighting their importance in the development and success of adolescents. The paper then
reviews existing literature to analyse how subjective well-being impacts academic performance.
Furthermore, the suggestion given is for improving subjective wellbeing. The paper concludes
with the educational implications and contribution of the research. The present study is an attempt
to examine the relationship between subjective well-being and academic achievement in
adolescents. The sample for the study consisted of 480 (240 boys and 240 girls) adolescent
students. The co-relation technique was used for the analysis of the data. The findings of the study
revealed a statistically significant positive linear relationship between subjective well-being and
academic achievement in adolescents.

Keywords: Subjective Wellbeing, Academic Achievement.

Introduction

According to Edward Diener, et al. (2004), “subjective well-being (SWB) is the scientific term for
happiness and life satisfaction—thinking and feeling that your life is going well, not badly.
According to Richard Lucas, “within psychology, subjective well-being refers to a person’s overall
evaluation of the quality of life from his or her perspective. Traditionally, psychologists have
focused on three specific components of subjective well-being: life satisfaction, positive affect,
and negative affect.” Diener, et al. (2004) defines subjective well-being (SWB) as "a person’s
cognitive and affective evaluations of his or her life’’

The cognitive element refers to what one thinks about his or her life satisfaction in global terms
(life as a whole) and domain terms (in specific areas of life such as work, relationships, etc.). and

the affective element refers to emotions, moods, and feelings. Affect is considered positive when
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the emotions, moods, and feelings experienced are pleasant (e.g. joy, elation, affection, etc.).
Affect is deemed negative, though, when the emotions, moods, and feelings experienced are
unpleasant (e.g. guilt, anger, shame, etc.).

Academic achievement is the extent to which a student, teacher, or institution has achieved their
short- or long-term educational goals. Cumulative GPA and completion of educational
benchmarks such as secondary school diplomas and bachelor's degrees represent academic
achievement. Academic achievement is commonly measured through examinations or continuous
assessments.

Borland, (2006) studied student academic performance in rural versus urban areas, and the results
indicate that the academic performance of students from both rural and urban areas is similar but
less well in terms of the educational achievement of students from moderate areas. Hasida, (2003)
studied the link between subjective well-being, an adolescent's internal resources, and parental
factors. Results showed that demographic variables did not relate to positive or negative effects
except for gender. Female adolescents show higher levels of negative affect. Bradshaw, et al.
(2011) examined subjective well-being across countries and within the UK, comparing results at
macro and micro levels to suggest that personality is one of the strongest and most consistent
predictors of SWB. Manzoor, et al. (2014) investigated determining the impact of subjective well-
being on the academic achievement of children. Results demonstrate a significant positive
relationship between subjective well-being and academic achievement. It is concluded that
subjective well-being and academic achievement are positively associated with each
other. Buecker, et al. (2018) conducted a study on ‘Subjective well-being and academic
achievement: A meta-analysis, and the results showed that a low-achieving student reports low
well-being and a high-achieving student doesn't need to have high well-being.

Many factors influence the performance of students' peers, including school atmosphere, teachers,
teaching method, positive schooling, socioeconomic status, motivation, and parent involvement,
but good subjective well-being is the most significant factor. During their academic career,
students face various challenges and responsibilities, and this could be the main reason for their
stress and anxiety. In the majority of cases, adolescents are unable to handle the difficulties that
they face; however, in several cases, these challenges may have a serious impact on the
adolescent's psychological well-being. Some of these types of behavior, such as hate, anger,

jealousy, frustration, misbehaviour, crime, adjustment problems, misbehaviour, etc., arise from a
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lack of subjective well-being of the student. For adolescents to achieve their life goals and obtain
academic success, it is important to be in a psychologically healthy condition. Only good
subjective will can help eradicate this behaviour in the child. That is why the current study found

a relationship between subjective well-being and academic achievement.

Significance of the Research

This study, titled "Adolescent Wellbeing and Academic Achievement: A Correlational Study,”
holds significant implications for understanding and enhancing adolescent development. By
examining the relationship between subjective well-being and academic achievement, the study
provides crucial insights into how emotional and psychological factors impact students' academic
performance.

Firstly, the study elucidates how subjective well-being influences academic outcomes, offering a
comprehensive view of the interplay between emotional health and academic success. This
understanding is pivotal for identifying key areas where interventions can be made to improve
both well-being and academic performance.

Secondly, the findings are instrumental for educators, policymakers, and parents in designing
targeted policies and programs. By highlighting the specific challenges that adolescents face, the
study enables the development of more effective strategies to support academic achievement and
emotional health.

Furthermore, the research uncovers barriers to adolescent well-being, such as socio-emotional
difficulties and stress, which affect academic performance. Addressing these barriers is essential
for creating an educational environment that fosters both emotional and academic growth.
Additionally, the study has practical implications for reducing critical issues such as suicide and
school dropout rates. By addressing the underlying causes of adolescent distress and
disengagement, the study contributes to the development of strategies that promote a supportive
and positive educational environment.

Lastly, the exploration of psychological predictors of well-being provides valuable insights into
the factors that influence adolescents’ mental health and academic success. This knowledge is
crucial for designing comprehensive support systems that enhance students' overall development

and achievement, ensuring their well-being and academic potential are maximized.

Objective of Study: The present study has been conducted to achieve the following objectives:

« To study the influence of subjective well-being on the academic achievement of adolescents.
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Hypothesis of Research: To achieve the above-mentioned objective, the following hypothesis
was formulated and tested:
« There will be no relationship between the subjective well-being and academic achievement of

adolescents.

Methodology

A descriptive survey research design has been employed in the present study. The sample for the
study consists of 480 (240 boys and 240 girls) students who were selected from eight senior
secondary schools in Lucknow City by the simple random sampling (lottery) method. Academic
achievement was assessed using the student’s final examination marks, and for the assessment of
subjective well-being, a Subjective Well-being Scale developed by Chaturvedi and Chandra was
used as tools for the study. Cronbach’s alpha value of the SWB scale is .930. The co-relation
technique was used for the analysis of the data. In the present study, academic achievement acted
as a dependent variable and subjective well-being as an independent variable.

Analysis and Result
The objective of the study is to find out the influence of subjective well-being on the academic
achievement of adolescents. To fulfil this objective, a correlation technique was employed, and
the findings are presented in the below table:

Table:1

Showing Relationship between Subjective Well-being and Academic Achievement.

Correlations

SWB Academic Achievement
SwB Pearson Correlation 1 .902™
Sig. (2-tailed) .000
N 480 480
Academic Achievement Pearson Correlation .902" 1
Sig. (2-tailed) .000
N 480 480

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

In table 1, the calculated value of r (Pearson correlation) is 0.902 with a sig value of 0.000. This
value is less than 0.01% alpha level of significance and clearly shows a high degree of positive
correlation between subjective well-being and academic achievement.

It is concluded that there is a relationship between subjective well-being and academic

achievement in adolescents, and academic achievement gradually increases with increasing SWB.
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Manzoor, et al. (2014) studied ‘Determining the Impact of Subjective Well-Being on Academic

Achievement of Children’, and the result is that Subjective Well-Being and Academic

Achievement are positively associated with each other.

In this way, this study supports the findings of the present study that there is a relationship between

subjective well-being and academic achievement in adolescents.

The findings of the study indicate a high degree of positive correlation between subjective well-

being and academic achievement, and academic achievement gradually increases with increasing

SWB.

Much prior research has investigated that type of school, the climate of the school, administration,

teachers, peer groups, school facilities, etc. affect student’s academic achievement and happiness,

satisfaction, positive and negative effects, self-efficacy, interest, etc. also show significant

associations with SWB and with academic achievement of adolescents.

Several studies have already explored the link between SWB and academic achievement. If

adolescents have good subjective well-being, they can be satisfied with their lives, be influenced

by the positive effects of life, and ignore the negative effects, which help increase their academic

achievement. So, it concludes that if any adolescents have a high level of SWB, no other factor

easily affects them, and they achieve success in their lives.

Suggestions of the Study

Suggestions to Parents for improving Subjective Well-being of Adolescents:

« Love your child unconditionally and show them through action.

e Don’t spy and put restrictions on your child. Teach your child morality—"what's right and what
IS wrong.

o Never discipline, scold, or beat your child in front of others.

o Always focus on the reason behind the child’s behaviour.

« Avoid comparisons and labels.

« Develop resilience in your child.

e Allow your children to make mistakes and learn from them, which will make them emotionally
stable and adjustable in all situations of life.

o Teach your child the importance of self-worth and self-esteem.

« Motivate your children to do meditation, yoga, and play outdoor games.

o Adopt acknowledging and complimenting behaviour to increase the well-being of your child.
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« Pay attention to your well-being.
« Maintain a home environment that is happy, pleasant, healthy, and safe.

« Avoid making a loaded statement, criticizing tone, or using words as weapons.

Suggestions to School for improving Subjective Well-being of Students

e Should pay attention to student’s practical knowledge instead of just pushing them towards rote
learning and putting emphasis on e-learning to reduce dependency on books and increase
happiness in a child.

e As per NEP 2020, every school management must appoint a counsellor or psychologist for the
school as permanent staff and also encourage their teachers to take up a diploma in child
psychology, guidance, and counsellors. This rule should be strictly followed in all schools so
that students can discuss their issues with counsellors, psychologists, and their teachers when
they need it.

e It is important to teach adolescents how to cope with their emotions, and a 48 counsellor
therapist, or psychologist can identify the unusual behaviours of adolescents early and help the
child express their emotions in a healthy, positive way. So, a full-time counsellor should be
appointed in every school.

e As per 2018 NCRB (National Crime Records Bureau) reports, 109 children are sexually abused
every day in India. This affects their subjective well-being. This is why, according to NEP 2020,
children have to be informed about the child helpline number 1098, the Protection of Children
from Sexual Offenses Act (POCSO), and the Prohibition of Child Marriage Act. They should
be educated about the difference between good touch and bad touch to prevent harassment and
also create awareness about the importance of learning martial arts. This step will be helpful to
increase the self-confidence and subjective well-being of adolescents.

e \We must assign some team activities to the children that enhance positivity, creativity, and
communication and also provide training on self-management, social competency skills,
meditation, yoga, and physical exercise for the happiness of the child.

e According to the new education policy, a vocational internship should be given to children in
class VI. These skill-based vocational programs may be helpful for youths to develop the skills
and attitudes necessary to attain employment. Skill gains and positive changes in work attitudes
will be seen in the youth of the future. Skilling each child during schooling will increase the

stature of skill-based education and increase the employability and well-being of youth.
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e Class 10" and 12™ board exams should be easier. This is helpful to increase subjective well-
being and decrease dropout and suicide cases.

Educational Implications of the Study

The following educational implications could be drawn from the findings of the study:

e This study contributes to the understanding of the subjective well-being (life satisfaction,
positive and negative effects of adolescents.

« This study is useful for parents to know their parenting style and ways of improving it.

e This study is helpful to understand the parent-child relationship.

o This study is helpful for teachers and counsellors to identify the parenting styles of parents of
adolescents.

« This study helps analyse the different levels of subjective well-being of adolescents.

o This study helps improve the subjective well-being of adolescents.

o This study is useful for counsellors in the process of counselling.

« This study provides many suggestions to parents on how to improve their parenting style to
enhance the subjective well-being and academic achievement of adolescents.

« This study provides meaningful suggestions to schools and colleges for improving the parenting
styles of parents, which may help them improve and change their parenting styles according to
the present scenario.

o This study is useful in reducing the cases of suicide, delinquency, school dropouts, etc.

o This study is helpful for the overall development of adolescents.

o With the help of this study, both educators and policymakers can make effective plans and
policies related to the subjective well-being and academic achievement of adolescents.

Contribution and Conclusion of the Study

The contribution of this study in the field of adolescent psychology has multifaceted directions

and contributes to the existing knowledge of subjective well-being and its effects on academic

achievement. This study gives general and specific suggestions to parents, teachers, and school
administrators for improving student’s happiness, subjective well-being, and academic
achievement. Thus, it can be concluded that this study is a great contribution to adolescent
psychology and educational psychology. Thus, it is concluded that subjective wellbeing affects
adolescents’ academic achievement. So, it is necessary to increase subjective wellbeing for better

academic achievement and the overall development of adolescents.
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Abstract

Fishes receive stimuli from their surroundings and respond in several ways. Fish behaviour
may be considered a sensitive index of environmental stress and may act as a tool for
assessing aquatic pollution. Fish is an economically important aquatic animal that responds
first when its surrounding environment is contaminated with chemicals. Aquatic toxicants
change the physico-chemical characteristics of water and thus impose a drastic negative
impact on the health of aquatic inhabitants, particularly in fishes. Therefore, the purpose of
this review article is to scan the behavioural and morphological responses in the fishes as a
result of exposure to various toxicants. The regular behaviour of fish may be altered due to
the toxicant stress and can vary depending on time and dose of exposure. In the present
article, behavioural changes reviewed are swimming activity /erratic swimming, opercular
movement /surface air gulping, a loss of balance /sluggishness; and morphological changes
studied are discoloration of skin/change in body colour /pigmented patches on body and
mucus secretion with the sedimentation of chemical on body.

Keywords: Fish, Behavioural Changes, Morphological Changes, Stress.

1. Introduction

Monitoring aquatic toxicity is crucial for risk assessment in aquatic ecosystems, especially
due to the increasing threats from industrialization, urbanization, and agricultural waste
disposal. These activities introduce various toxicants into aquatic environments,
overwhelming the natural biological cycles and self-purification capacities. When toxicants
exceed threshold levels, they stress aquatic biota, particularly fish, leading to decreased
immune responses, increased susceptibility to diseases, and mortality, ultimately reducing
fish production. Fish are key indicators of aquatic pollution due to their sensitivity to
environmental changes, with hazardous substances like pesticides and heavy metals posing
significant threats due to their persistence in aquatic environments (George, 1990). Changes
in fish behaviour, influenced by these toxicants, can indicate the health of aquatic
ecosystems.

The effects of toxicants can be examined across various levels, from biochemical and cellular

changes to population and community impacts. Early biochemical and cellular responses
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serve as biomarkers for dangerous chemical exposure, although the connections between
these levels and broader ecological impacts remain poorly understood. Behaviour, as a
response at the organism level, is closely linked to biochemical effects, such as neurotoxicity,
and can provide early warnings of environmental stress (Scott and Sloman, 2004). The
concept of stress, defined by Hans Selye (1936, 1973) as the body's non-specific response to
demands for change, has been applied to understanding the impact of contaminants on both
land and aquatic species (Clotfelter et al., 2004; Zala and Penn, 2004), especially fish (Scott
and Sloman, 2004; Robinson, 2009).

Fish behaviour is a sensitive indicator of low dissolved concentrations of trace elements,
often detectable before other sub-lethal effects. Toxicant-induced stress in fish is reflected in
behaviours such as swimming, opercular movement, surfacing, loss of equilibrium, and
sluggishness, as well as morphological changes like skin discoloration, pigmented spots,
mucus secretion, and descaling (Remyla et al., 2008). The skin, as a biological barrier, not
only protects but also signals systemic defence responses, indicating internal disruptions in
enzyme activity, neural function, and metabolic pathways. Despite their significance,
behavioural and morphological changes in fish are less frequently studied, prompting a need

for further research into the impact of environmental contaminants on fish behaviour.

2. Material and Method

This paper is a review of different behavioral and morphological changes recorded against a
variety of environmental toxicants to understand toxicological studies in a better way. For
this various scientific databases viz., PubMed, Web of Science, Scopus, and Google Scholar
were retrieved, reviewed, and compared. The last retrieval time of each database was March
30, 2022.

The keywords for searches are mainly: “environmental toxicant”, “toxicant and fish”, “heavy
metal and fish”, “fish behavioral alteration against heavy metal”, “fish behavioral alteration

2 <

against pesticides”, “fish behavioral alteration against insecticides”, “tannery effluent and fish

behavior”, “name of tools for fish behavior study”, “morphology of gill epithelium”,
“Histology of fish gill”, “fish morphology and toxicants”, “mechanism of fish morphological
alterations”, “discoloration in fish mechanism” and “mechanism of mucous secretion + fish+
toxicants”. The literature searched for environmental toxicants mainly heavy metals,

pesticides, and herbicides against their acute and chronic exposure experiments.
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Unpublished data and incomplete data like only graphical results were excluded. Attempts
have also been made to summarize extracted mechanisms from various searched data and

integrate them to outline behavioral and morphological alteration (Fig. 1).

3. Behavioural and Morphological changes

Fish reactions to stress, according to Barton (2002), may be classified into three stages:
primary, secondary, and tertiary. Catecholamines and cortisol are produced during the first
phase of the neuroendocrine response (Reid et al., 1998). The aforementioned hormones have
a secondary effect that affects physiologic and metabolic pathways, leading to hyperglycemia
because of increased glycogenolysis and gluconeogenesis, gill filament artery enlargement,
and depressed immune function (Gratzek and Reinert, 1984). As these processes support fish
survival by maintaining internal homeostasis, the first two steps are regarded as adaptive. On
the other hand, tertiary responses involve systemic changes that render animals incapable of
responding to stressors, having a detrimental effect on the animals' overall health, including
performance, growth, reproduction, disease resistance, and behaviour (Barton, 2002).
Depending on its intensity and duration, stress can affect fish at all organisational levels, from

the cellular and physiological to the population and community (Adams, 1990) (Fig. 1).

Early Warning
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Fig.1. Systemic representation of fish responses against environmental toxicants
Behaviour may be the best way to study the impacts of environmental toxins since it may
serve as a link between physiological and ecological systems. Many behavioural acts of fish
can be easily observed and quantified in a controlled environmental setting that could be of

great relevance for ecological study. Furthermore, behavioural observation in correlation with
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the well-studied physiology mechanisms of fish will provide an insight for toxic behaviour of
toxicant in in-vivo. Indeed, numerous researchers have advocated behavioural indicators in
fish to monitor environmental contamination in an ecologically meaningful way (Atchison et
al., 1987). Now days with advancement of technology, these behavioural changes can be
measured and recorded both in lab and field easily. There are a variety of tools available to
study the behaviour of fish living in remote areas, such as bio-telemetry and bio-loggers, for
example, electromyogram (EMG) telemetry. (Cooke et al., 2004)

The available data on the effects of environmental toxicants on fish behaviour and
morphological changes are sparse and variable. Table 1 shows some previous studies that

explain the behavioural and morphological changes in different fish species against variety of

toxicants.
Table 1. Summary of behavioural and morphological alterations in fish induced by exposure of aquatic pollutants.
Fish Species Toxicant Behavioural & Morphological Reference
Changes
Stickleback Lead nitrate Resistance at low concentration and Jones, 1947
migration toward high concentration
Bluegill Cd, Cr, Zn Hyperactivity Ellgaard et al., 1978
Oreochromis alcalicus Highly Alkaline Lake Hypoxia Maina, 1997
grahami (pH~ 10)
Channa punctatus Cd sluggishness Maruthanayagam et al. 2002
Ctenopharyngodon idellus Cd Loss of balance, excessive mucus Yorulmazlar and Gul, 2003.

secretion, slowness in motion

Channa punctatus

Mercuric Chloride &
Malathion

Fast swimming, Opercular movement,
gulping of air, loss of equilibrium

Pandey et al., 2005

Cyprinus carpio PCB mixture Swimming behaviour Katja et al., 2005
Barilius vagra CuSO, Mucous Secretion Bisht and Agarwal, 2007
Channa punctatus Cr Increasing in rate of swimming Mishra and Mohanty, 2008.

andopercular activity, loss of balance,
hyperactivity

Cyprinus carpio (Linn)

chlorpyrifos

Discoloration of skin, thin chemical
deposition on skin, shedding of scales

Halappa and David, 2009

Chanos chanos

Cd

Mucus secretion, convulsions, loss of

Amrolahi et al., 2010

(Milk fish) balance,
Chanos chanos Lead nitrate Hyper excitability, erratic swimming, Hesni et al. (2011)
(Milk fish) jumping and restlessness

Channa punctatus

endosulfan

decreased swimming, increase in
surfacing frequency

Harit and Srivastava, 2017

Danio rerio, chlorpyrifos & hyperactivity Hong and Zha, 2019
Oryzias latipes, Gobiocypris limidacloprid

rarus

Channa punctatus Cd restlessness, jumping, erratic swimming | Singh and Saxena, 2020

and gulping of air;
discoloration of skin and pigmented
patches on body

Clarias batrachus

chlopyrifos 50% &
cypermethrin 5%EC.

irregular and erratic swimming; body
decolouration

Kumar et al., 2020

Hetropneustes-fossilis

Chromium Chloride

restlessens, jumping, erratic swimming,
gulping of air, loss of equilibrium,
sluggishness, opercular movements

Khan, 2023
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3.1. Behavioural changes

Behavioural monitoring can help to investigate environmental conditions by examining the
behavioural responses of aquatic animal species and studying their relations to the
surrounding environments. Behavioural monitoring is an efficient approach for long-term
monitoring of the aquatic ecosystems and water quality assessment.

I. Swimming Activity (erratic swimming)

One of the most frequent and simple to-measure behavioural responses during toxicological
investigations is swimming activity which can be utilized as a bioindicator of sub-lethal stress
related to exposure to toxicants (Little and Finger, 1990). Swimming can be assessed and
monitored in a variety of styles such as burst, critical swimming speed, and endurance.
(Beamish, 1978). When exposed to toxicants, fish are likely to get stressed, and they may
respond by showing odd behaviours such as swimming swiftly or erratically. Swimming is a
sensitive and ecologically significant response in a fish to sublethal exposure to a toxicant
(Little and Finger, 1990). The swimming behaviour of young bluegill sunfish (Lepomis
macrochirus) was substantially altered after 60 days of exposure to a 6:1 dissolved selenate:
selenite ratio (Cleveland et al., 1993). Two to three days of short-term exposure to chlordane,
dichlorodiphenyltrichloroethane (DDTs), endosulfan, and polychlorinated biphenyls (PCBSs)
at concentrations of 1-2 ug/L affected predator avoidance behaviours such as schooling and
swimming, and lowered the chance of survival in predator interactions in goldfish, rainbow
trout, and medaka (Scott and Sloman, 2004). The impacts of persistent organic pollutants on
fish behaviour seem to be caused by two different mechanisms: by altering thyroid function
or by altering brain  neurotransmitters like serotonin. Serotonin, dopamine, and
norepinephrine levels in the brain are affected by DDTs and PCBs, which alter spontaneous
activity, learning, and locomotor activity (Khan and Thomas, 2000, 2006; Khan et al., 2001).
Hesni et al. (2011) investigated lead-induced alterations in milkfish behaviour. They
observed hyperexcitability, erratic swimming, jumping, and restlessness. Walia et al., (2013)
noticed erratic swimming in fish Labeo rohita exposed to different concentrations of tannery
effluent. Harit and Srivastava (2017) noticed that endosulfan exposure altered the typical
behaviour of the fish Channa punctatus. They observed a decrease in swimming activity as
well as an increase in surfacing frequency. Singh and Saxena (2020) studied the acute
toxicity of cadmium in a freshwater fish, C. punctatus, and the principal behavioural changes
they saw during the experiment were restlessness, leaping, irregular swimming, and surface
gulping of air. Kumar et al., (2020) also recorded the irregular and erratic swimming pattern

in freshwater fish Clarias batrachus exposed to chlorpyrifos 50% & cypermethrin 5% EC.
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ii. Opercular Movement/ rapid gill movement

When a fish is exposed to a toxicant another behavioural change, we might observe
frequently is opercular movement or rapid gill movement. Fish gills are always moving while
they breathe, but if the gill movement becomes considerably quicker than usual, this might be
an indication of stress. Rapid gill movement might be interpreted as a sign of stress. In fish,
the gill epithelium serves a variety of functions including gas exchange, ionic control, acid-
base balance, and the elimination of nitrogenous wastes. Since the gills are constantly
exposed to the environment, the morphology of the gill epithelium has been discovered to be
changed by pollutants such as heavy metals and pesticides from agricultural run-off, and also
provide a primary site of action for these environmental contaminants (Macirella, Curcio and
Brunelli, 2020; Alesci et al., 2022).

According to Skidmore and Tovell (1972), rainbow trout treated with zinc (40 ppm) for 3
hours showed significant secondary lamellae curling and edoema, as well as epithelial
separation from the basement membrane. Partially dislodged and enlarged chloride cells were
also present. After exposing rainbow trout to either mercuric chloride or methylmercury
(approximately 50 ppb for 1 week or 0.25 ppb for 6-8 weeks), insignificant morphological
alterations such as reduced height of lamellar cell ridges, vacuolated epithelial cells, and
chloride cell degradation were reported by Olson et al. (1973). The gill epithelium of yearling
coho salmon (Oncorhynchus kisutch) exposed to the herbicides dinoseb (100 ppm
concentration for 114 hr), paraquat (100 ppm concentration for 120 hr), and atrazine (15 ppm
concentration for 140 hr) exhibited necrosis, desquamation, hypertrophy, hyperplasia, and
telangiectasia (Meyers and Hendricks, 1985). These changes lead to impaired gaseous
exchange resulting in rapid opercular movement. Escape response observed was dose-
dependent in larval zebrafish Danio rerio when exposed to mercury (Weber, 2006). Walia et
al., (2013) noticed fast opercular movement in fish Labeo rohita just after the exposure of
tannery industry effluent.

iii. Sluggishness

Normally, fish stay active at all times; if it gets sluggish, it is most likely a symptom that the
fish is stressed. Ammonia toxicity, for example, can make aquarium fish drowsy. Sometimes
too cold temperature also affects the fish movement. Air-breathing fish, Channa punctatus
exposed to different test chemicals (Mercuric chloride and Malathion) showed abnormal
behaviour. In response to the dramatic shift in the surrounding environment, they stopped
swimming, became attentive, and remained still in place. After a while, they attempted to

avoid the hazardous water by swimming and leaping quickly. As surfacing and gulping of air
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occurred, faster opercular activity was seen. Finally, fishes lose their equilibrium, get
fatigued, lose consciousness, and become sluggish (Pandey et al., 2005). Surfacing or gulping
of air may occur as a result of a greater oxygen demand following toxicant exposure (Katja et
al., 2005). Hesni et al. (2011) noticed sluggishness in milk fish exposed to lead nitrate and
stated that it might be related to energy loss via irregular swimming, leaping, and
restlessness. Walia et al. (2013) made similar observations in fish Labeo rohita exposed to
various concentrations of tannery effluent. Maruthanayagam et al. (2002) and Singh and
Saxena (2020) reported sluggishness in fresh water fish, Channa punctatus exposed to
cadmium,

3.2 Morphological changes

i. Discoloration of Skin /change in body colour/ dermal ulceration

The skin, with its scales and mucous, serves as a physical barrier for the fish. However, it is
vulnerable to damage caused by handling, fighting, viruses, and environmental toxins, and
this damage can result in opportunistic infections. Skin ulceration was the most noteworthy
finding in a series of research studies in which striped bass (Morone saxatilis) and striped
bass hybrids were subjected to acute confinement stress, despite the fact that fish skin has not
been widely explored as a stress response target. (Noga et al. 1998; Udomkusonsri et al.
2004). Pandey et al. (2005) have reported that when fish Channa punctatus was exposed to
mercuric chloride and malathion, body pigmentation was decreased. Discoloration of skin,
thin chemical deposition on skin, shedding of scales have also been reported by Halappa and
David (2009). According to Singh and Saxena (2020), Channa punctatus, a freshwater fish,
was found to have pigmented areas on its body and discoloured skin after being exposed to
the heavy metal cadmium. Body decolouration was also noticed by Kumar et al., (2020) in
fresh water fish Clarias batrachus exposed to chlopyrifos 50% & cypermethrin 5%EC.

ii. Mucus Secretion

Fish mucus serves as a crucial barrier and interface between fish and their environment,
playing a significant role in chemical communication (Beklioglu et al., 2006) and immune
defense. Composed primarily of mucins, similar to mammalian mucus (Shephard, 1993), it
contains immune molecules like mycosporine-like amino acids (Zamzow, 2007). Stress can
alter mucus production and composition, leading to increased susceptibility to infections and
indicators of poor health, such as increased secretion (Rosseland and Skogheim, 1984;
Youson and Neville, 1987), altered chemical composition, and impaired osmotic balance
(Rosseland and Skogheim, 1984; Mueller et al., 1991). Mucus production and its chemical

changes are adaptive responses to environmental stressors, such as acid exposure
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(Zuchelkowski et al., 1985), and may prevent toxins from entering the body (Bisht and
Agarwal, 2007). However, excessive mucus, particularly on the gills, can hinder gas
exchange, leading to hypoxia and potential mortality (Maina, 1997). Exposure to toxicants,
such as mercuric chloride, malathion (Pandey et al., 2005), and tannery effluent, can induce
significant mucus secretion, along with other health issues like scale loosening, eye damage,
and hemorrhages (Walia et al., 2013).

4. Mechanisms underlying behavioural and Morphological changes

4.1 Mechanisms underlying behavioural changes

Toxicant exposure in fish damages structural and functional components of the nervous
system, including nerve cell bodies, axons, and myelin sheaths, leading to altered
neurotransmitter synthesis and release, which in turn causes behavioral changes.
Neurotransmitters like serotonin, dopamine, acetylcholine, and GABA influence behaviors
such as locomotion, aggression, schooling, and feeding (Smith, 1984). Toxicant-induced
rapid swimming is an effort to increase oxygen intake to meet the energy demands of
elevated muscular activity, as demonstrated by Katja et al. (2005). Mercury exposure in
striped mullet (Mugil cephalus) was linked to lower serotonin levels and a progressive loss of
motor function. Both organic compounds and metals can influence neurotransmitters and
behavior. For instance, DDT treatment increased spontaneous activity and disrupted
schooling in goldfish (Carassius auratus) (Weis and Weis, 1974), while parathion decreased
brain serotonin and elevated dopamine levels (McDonald, 1979). In killifish (Fundulus
grandis), polychlorinated biphenyls (PCBs) altered brain dopamine and norepinephrine
levels, affecting locomotor activity (Fingerman and Russell, 1980). Additionally, rainbow
trout (Oncorhynchus mykiss) exposed to carbamate insecticides exhibited altered
catecholamine levels (Block and Nilsson, 1990).

4.2 Mechanisms underlying Morphological changes

Heavy mucus exudation and depigmentation are thought to be caused by a disturbance in
endocrine dysfunction under environmental pollutant stress, resulting in altered number and
area of mucus glands and chromatophores (Pandey et al., 1990). Increased mucous secretion
is thought to be an adaptive or defense mechanism used to counteract the effects of toxicants
for their survival (Santha et al., 2000 and Sivakumar et al., 2006). Bisht and Agarwal (2007)
have suggested that mucous neutralizes the effect of toxicants by coagulation and prevents

the entry of toxicants into the body.
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5. Conclusion

Environmental protection is the major challenge and requirement of the world. Fish is important in an
important dietary and nutritional source since it contains high-quality proteins, vitamins, and minerals
that are necessary for life and growth. Fish occupy a higher position in the trophic level and hence,
accumulate toxicants at high levels and their resultant implications are easily passed on to man. Fish
behavioural and morphological impairments can be considered biomarkers to assess the health of
toxicant-affected fish and aquatic ecosystems. A combination of multiple behavioral endpoints can
provide more comprehensive and valuable information for discerning the impacts of potential aquatic
environmental contaminants. The above studies can be useful in studying the effect of aquatic
toxicants on fish to find safe ambient concentrations for both humans and fish that do not cause stress
or mortality to fishes.

References Bisht, I. and Agarwal, S.K.
Cytomorphological and

Adams, S.M. (ed.): (1990). Biological histomorphological changes in
indicators of stress in fish. American mucous cells of general body
Fisheries Society Symposium Series epidermis  of  Barilius vagra
8, Bethesda, Maryland. (Cyprinidae,  Pisces)  following

Amrolahi, B.N., Savari, A., Mortazavi, exposure  to herbicide-BLUE
M.S. and ZOlgharnein, H. (2010) VlTROL (CUSO4) A statistical
Acute toxicity of cadmium chloride analysis. J. Experimental Zoology,
(CdCl2.H20) on Chanos chanos and 10: 27-36 (2007).
their behavior responses. World J. Block, M. and Nilsson, G.E.: Altered
Fish and Marine Sci., 2(6): 481-486. brain  catecholamine levels in

Atchison, G.J., Henry, M.G. and rainbow trout (Salmo gairdneri
Sandheinrich, M.B. (1987). Effects Richardson) exposed to
of metals on fish behaviour: a methyldithiocarbamate and
review. Environ. Biol. Fish., 18: 11— amylxanthate. Aquatic Toxicology,
25, 6: 1-8 (1990).

Barton, B.A. (2002). Stress in fishes: A Cleveland, L. Little, E.E., Buckler,
diversity of responses with particular D.R., and Wiedmeyer, RH.
reference to changes in circulating Toxicity and bioaccumulation — of
corticosteroids. Integ. Comp. Biol., waterborne and dietary selenium in
42: 517-525. juvenile bluegill (Lepomis

) o macrochirus). Aquat. Toxicol., 27:

Beamlsh,_ F.W.H. (1_987). SWl_mmlng 265-279 (1993).
capacity. In Fish  Physiology-

Locomotion, Vol. 7 (eds. W.S. Hoar Clotfelter, E.D., Bell, AM, and
and D.J. Randall), New Yark, NY Leverl_ng, !(.R.: The role of anl_mal
Academic Press, pp 101-187 (1978). behaviour in the study of endocrine-
) ) disrupting chemicals. Anim. Behav.,

Beklioglu, M., Telli, M. and Gozen, 68: 665-676 (2004).

A.G. (2006) Fish and mucus- _ _ i

dwelling bacteria interact to produce Cooke, S.J., Hinch, S.G., Wikelski, M.,
a kairomone that induces diel Andrews, R.D., ~Kuchel, L.J,
vertical migration in  Daphnia. Wolcott, T.G. and Butler, P.J.
Freshwater Biol., 51: 22002206, Biotelemetry: ~ a  mechanistic

59



Omniscient
(An International Multidisciplinary Peer Reviewed Journal)
Vol 2 Issue 2 April-June 2024 EISSN: 2583-7575

approach to ecology. Trends Ecol.
Evol., 19: 334-343 (2004).

Ellgaard, E.G., Tusa, J.E. and Malizia,
A.A.: Locomotor activity of the
bluegill ~ Lepomis  macrochirus:
hyperactivity induced by sublethal
concentrations of cadmium,
chromium and zinc. J. Fish Biol.,
12(1): 19-23 (1978).

Fingerman, S.W. and Russell, L.C.:
Effects of the polychlorinated
biphenyl Aroclor 1242 on locomotor
activity and on the neurotransmitter
dopamine and norepinephrine in the
brain of the Gulf killifish, Fundulus
grandis. Bull. Environ. Contam.
Toxicol., 25: 682-687 (1980).

George, S.G.. Biochemical and
cytological assessment of heavy
metal toxicity in marine animals. In:
Firness, R.W., Rainbow, P.S. (Eds.),
Heavy Metals in the Marine
Environment. CRC Press, Boca
Raton, FL, pp. 123-141 (1990).

Gratzek, J.B., Reinert, R.: Physiological
responses of experimental fish to
stressful conditions. Natl. Cancer
Inst. Monogr., 65: 187-193 (1984).

Halappa, R. and David, M.: Behavioural
responses of the freshwater fish,
Cyprinus carpio (Linn) following
sublethal exposure to chlorpyrifos.
Turkish Journal of Fisheries and
Aquatic Sciences, 9: 233-238 (2009).

Harit, G. and Srivastava, N.: Toxicity of
Endosulfan in Channa punctatus
(Bloch).  Current  Topics in
Toxicology, 13: 23-30 (2017).

Hesni, M.A., Dadolahi-Sohrab, A.,
Savari, A. and Mortazavi, M.S.:
Study the Acute toxicity of lead
nitrate metal salt on behavioral
changes of the milkfish (Chanos
chanos). World Journal of Fish and
Marine Sciences, 3(6): 496-501
(2011).

60

Hong, X. and Zha, J.: Fish behavior: A
promising model for aquatic
toxicology research. Science of the
Total Environment, 686: 311-321
(2019).

Jones, J.R.E.. The reactions of
Pygosteus pungitius L. to toxic
solutions. J. Experimental Biol., 24:
110-122 (1947).

Katja, S., Georg, B.O.S., Stephan, P.
and Christian, E.W.S.: Impact of
PCB mixture (Aroclor 1254) and
TBT and a mixture of both on
swimming behaviour, body growth
and enzymatic biotransformation
activities (GST) of young carp
(Cyprinus carpio). Aquatic
Toxicology, 71: 49-59 (2005).

Khan, I.A. and Thomas, P.: Lead and
Aroclor 1254 disrupt reproductive
neuroendocrine function in Atlantic

croaker. Marine Environmental
Research, 50: 119-123 (2000).
Khan, I.A. and Thomas, P.: PCB

congener-specific  disruption  of
neuroendocrine function in Atlantic
croaker. Marine Environmental
Research, 62(Supplement 1): S25-
S28 (2006).

Khan, I.A., Mathews, S., Okuzawa, K.,
Kagawa, H. and Thomas, P.:
Alterations in the GnRH-LH system
in relation to gonadal stage and
Aroclor 1254 exposure in Atlantic
croaker. Comparative Biochemistry
and Physiology part B: Biochemistry
and Molecular Biology, 129: 251-
259 (2001).

Khan, M.: Toxicity Responses of the
Fish Behaviour and Morphological
Changes at Chromium Chloride in
Hetropneustes fossilis. International
Journal for Multidisciplinary
Research, 5(2): 1-6 (2023).

Kumar, R., Kumari, R. and Mishra,
B.K.P.: Behavioural and
morphological changes induced in



Omniscient
(An International Multidisciplinary Peer Reviewed Journal)
Vol 2 Issue 2 April-June 2024 EISSN: 2583-7575

the freshwater fish, Clarias batrachus
exposed to chlorpyrifos 50% +
cypermethrin 5% EC. Journal of
Entomology and Zoology Studies,
8(5): 1742-1745 (2020).

Leivestad, H., Jensen, E., Kjartansson,
H., and Xingfu, L.. Aqueous
speciation of aluminium and toxic
effects on Atlantic salmon. Soc. R.
Zool. Belg., 117: 387-398 (1987).

Little, E.E., and Finger, S.E.: Swimming
behaviour as an indicator of
sublethal toxicity in fish. Environ.
Toxicol. Chem., 9: 13-20 (1990).

Maina, J.N.: The adaptive morphology
of the gills of Oreochromis alcalicus
Grahami: A Cichlid fish which
inhabits the hypersomatic, highly
alkaline Kenayan lake Magadi.
Advance in Fish Research, 2: 1-8
(1997).

Macirella, R., Curcio, V. and Brunelli,
E.. Morpho-functional alterations in
the gills of a seawater teleost, the
Ornate wrasse (Thalassoma pavo L.),
after  short-term  exposure to
chlorpyrifos. Toxics, 0097(8): 1-17
(2020).

Maruthanayagam, C., Sharmila, G., and
Kumar, A.: Toxicity of cadmium on
the morphological and behavioural
aspects in Labeo rohita. Ecology and
Ethology of Aquatic Biota., 119-127
(2002).

McDonald, T.O.: Comparison of the
effects of parathion and DDT on the
concentrations of serotonin,
norepinephrine and dopamine in the
brain and retine/pigment
epithelium/choroid of the goldfish.
PhD dissertation. Tulane University,
New Orleans, LA (1979).

Meyers, T.R., and Hendricks, J.D.:
Histopathology. In: Fundamentals of
Aquatic Toxicology. Methods and
Applications (G. M. Rand and S. R.
Petrocelli, Eds.), Hemisphere

61

Publishing Corp, Washington, DC,
pp. 283-331 (1985).

Mishra, A.K. and Mohanty, B.: Acute
toxicity impacts of hexavalent
chromium  on  behavior and
histopathology of gill, kidney and
liver of the freshwater fish, Channa
punctatus (Bloch). Environ. Toxicol.
and Pharmacol.,, 26: 136-141
(2008).

Mueller, M.E., Sanchez, D.A., Bergman,
H.L., McDonald, D.G., Rhem, R.G.,
and Wood, C.M.: Nature and time
course of acclimation to aluminum
in juvenile brook trout (Salvelinus
fontinails).Il. Gill histology. Can. J.
Fish. Aquat. Sci., 48: 2016-2027
(1991).

Noga, E.J., Botts, S., Yang, M.S. and
Avtalion, R.: Acute stress causes
skin ulceration in striped bass and
hybrid bass (Morone). Vet. Pathol.,
35: 102-107 (1998).

Olson, K.R., Fromm, P.O., and Frantz,

W.L.: Ultrastructural changes of
rainbow trout gills exposed to
methyl  mercury or  mercuric

chloride. Fed. Proc., 32: 261 (1973).

Pandey, A., Kunwar, G.K. and Munshi,
JS.D.: Integumentary
chromatophores and mucus glands of
fish as indicator of heavy metal
pollution. J. Freshwater Biol., 117—
121 (1990).

Pandey, S., Kumar, R., Sharma, S.,
Nagpure, N.S., Srivastava, S.K. and
Verma, M.S.. Acute toxicity
bioassays of mercuric chloride and
malathion on air-breathing fish
Channa punctatus (Bloch).
Ecotoxicology and Environmental
Safety, 61: 114-120 (2005).

Reid, S.G., Bernier, N.J. and Perry, S.F.:
The adrenergic stress response in
fish:  Control of catecholamine
storage and release. Comp. Biochem.
Physiol., 120C1-27 (1998).



Omniscient
(An International Multidisciplinary Peer Reviewed Journal)
Vol 2 Issue 2 April-June 2024 EISSN: 2583-7575

Remyla, S.R., Mathan, R., Kenneth, S.S.
and Karunthchalam, S.K. (2008).
Influence of Zink on Cadmium
induced responses in a freshwater
Teleost fish Catla catla. Fish
Physiology and Biochemistry, 34:
169-174

Robinson, P.D. (2009). Behavioural
toxicity of organic  chemical
contaminants in fish: application to
ecological risk assessments (ERAS).
Can. J. Fish. Aquat. Sci., 66: 1179—
1188

Rosseland, B.O., and Skogheim, O.K.
(1984). A comparative study on
salmonid fish species in acid
aluminium-rich water. .
Physiological stress and mortality of
one- and two-year-old fish. Inst.
Fresh-water Res. Drottningholm
Rep., 61: 186-194

Santha, K.M., Balaji, M., Saravanan,
K.R., Soumady, D. and Ramudu, K
(2000). Effect of monocrotophos on
the optomotorbehaviour of an air
breathing fish Anabas testudineus
(Bloch). Journal of Environmental
Biology, 21(1): 65-68

Scott, G.R., and Sloman, K.A. (2004).

The effects of environmental
pollutants on  complex  fish
behaviour: integrating behavioural

and physiological indicators of
toxicity. Aquat. Toxicol., 68: 369—
392

Selye, H. (1936). A syndrome produced
by diverse nocuous agents. Nature,
138:32-34

Selye, H. (1973). The evolution of the
stress concept. Am. Sci., 61: 692-699

Shephard, K.L. (1993). Mucus on the
epidermis of fish and its influence on
drug delivery. Adv. Drug Del. Rev.,
11: 403-417

Singh, N. and Saxena, B. (2020).
Behavioral and  morphological
changes in fresh water fish, Channa

62

punctatus under the exposure of
Cadmium. Environment
Conservation Journal, 21(3): 187-
193

Sivakumar, S., Karuppassamy, R. and
Subhathra, S. (2006). Acute toxicity
and behavioural changes in fresh
water fish, Mystus vittatus (Bloch.)
exposed to chromium (VI) oxide.
Nature Environment and Pollution
Technology, 5: 381- 388

Skidmore, J.F., and Tovell, P.W.A.
(1972). Toxic effects of zinc
sulphate on the gills of rainbow
trout. Water Res., 6: 217-230

Smith, JR. (1984). Fish
neurotoxicology. Pages 107-151 in
Weber LJ, ed. Aquatic Toxicology,
Vol. 2. New York: Raven Press

Yorulmazlar, E. and Gul, A. (2003).
Investigation of acute toxicity of
cadmium sulfate (CdSO -H O) and
behavioral changes of grass carp
(Ctenopharyngodon idellus Val.,
1844). Chemosphere, 53: 1005-1010

Udomkusonsri, P., Noga, E.J. and
Monteiro-Riviere, N.A. (2004).
Pathogenesis of acute ulceration
response (AUR) in hybrid striped
bass. Dis. Aquat. Organ, 61: 199-
213

Walia, G.K., Handa, D., Kaur, H. and
Kalotra, R. (2013). Behavioral and
morphological changes in a
freshwater ~ fish, Labeo rohita
exposed to tannery industry effluent.
Int. J. Scientific Res., 2(8): 514-516

Weber, D.N. (2006). Dose-dependent
effects of developmental mercury
exposure on C-start escape responses
of larval zebrafish Danio rerio. J.
Fish Biol., 69: 75-94

Weis, P., Weis, J.S. (1974). DDT
causes changes in activity and
schooling behavior in goldfish.
Environmental Research, 7: 68—-74.



Omniscient
(An International Multidisciplinary Peer Reviewed Journal)
Vol 2 Issue 2 April-June 2024 EISSN: 2583-7575

Youson, J.H., and Neville, C.M. (1987).
Deposition of aluminum in the gill
epithelium of rainbow trout (Salmo
gairdneri Richardson) subjected to
sublethal concentration of the metal.
Can. J. Zool., 65: 647-656

Zala, S.M., and Penn, D.J. (2004).
Abnormal behaviours induced by
chemical pollution: a review of the
evidence and new challenges. Anim.
Behav., 68: 649-664

Zamzow, J.P. (2007). Ultraviolet-
absorbing compounds in the mucus
of shallow-dwelling tropical reef
fishes correlate with environmental
water clarity. Mar. Ecol. Prog. Ser.,
343: 263-271

Zuchelkowski, E.M., Pinkstaff, C.A.,
and Hinton, D.E. (1985). Muco-
substance histochemistry in control
and acid-stressed epidermis of brown
bullhead catfish, Ictalurus nebulosus
(LeSueur). Anat. Rec., 212: 327-335

63



Omniscient
(An International Multidisciplinary Peer Reviewed Journal)
Vol 2 Issue 2 April- June 2024 EISSN: 2583-7575

Balancing AI and EI: Enhancing Educational Qutcomes in the Digital Age
Shalini Agarwal

Department of Education, Balram Krishan Academy, Lucknow

Corresponding author: agarwal.shalini.lko@gmail.com
Available at https://omniscientmjprujournal.com

Abstract

This paper intends to explore the intricacies of balancing Al and EI in education, exploring
their respective roles, synergies, and ethical considerations. By examining the impact of these
two domains on education, it aims to provide insights into how educators can leverage Al
technologies while preserving the humanistic aspects of education. Through a
multidimensional approach, the researcher seeks to elucidate strategies for maximizing the
potential of Al in tandem with fostering Emotional Intelligence, ultimately leading to enhanced
educational outcomes in today's technology-driven world.

Keywords: Artificial Intelligence (Al), Emotional Intelligence (EI), Educational outcomes.

Introduction

In the rapidly evolving landscape of education, integrating Artificial Intelligence (AI) and
Emotional Intelligence (EI) has emerged as a pivotal paradigm for enhancing educational
outcomes in the digital age. Al, with its capabilities in data analysis, personalized learning, and
automation, offers immense potential to revolutionize teaching and learning experiences.
Conversely, Emotional Intelligence, encompassing skills such as empathy, self-awareness, and
social interaction, is crucial in fostering holistic development and well-being among students.
As educators navigate the opportunities and challenges of technological advancements, striking
a balance between Al and EI becomes imperative. While Al holds promise in optimizing
learning processes and addressing individual needs, the human touch provided by Emotional
Intelligence is irreplaceable in cultivating meaningful relationships, nurturing creativity, and
promoting resilience in learners. Therefore, understanding how to synergize Al and EI
effectively is essential to harnessing their combined power for the benefit of students in the
digital era. In recent years, both Artificial Intelligence (AI) and Emotional Intelligence (EI)
have garnered significant attention in the field of education due to their potential to
revolutionize teaching and learning practices. In a systematic review, “de Oliveira and
Rodrigues” (2021) discovered that 60% of recent studies on human behaviour and Al,
specifically from the past three and a half years, focus on emotion-driven organizations. This
trend highlights the growing interest and novelty of the field. Recent advancements reveal that
artificial intelligence (Al) can not only recognize but also predict emotions (Alm et al., 2005;

Lin et al., 2023; Singh et al.,, 2023). This capability extends beyond identifying current
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emotional states, enabling systems such as virtual assistants and Intelligent Tutoring Systems
(ITS) to proactively adapt and respond more effectively to students’ emotional needs, thus

enhancing the learning experience.

Al in Education

Artificial Intelligence (Al) is a blend of three academic disciplines: psychology (cognitive
modelling), philosophy (philosophy of mind), and computer science- with further strands from
linguistics, mathematics, and logic. It encompasses a broad range of technologies and
techniques aimed at enabling machines to perform tasks that traditionally require human
intelligence. In the context of education, Al holds significant promise for transforming teaching
and learning practices by offering innovative solutions to various challenges and
opportunities.Al technologies offer a wide range of capabilities that can transform traditional
educational approaches. These include personalized learning experiences, adaptive
assessments, intelligent tutoring systems, natural language processing, automated assessment
and grading, predictive analytics and data-driven decision-making processes. By analysing vast
amounts of data, Al can provide valuable insights into student performance, preferences, and
learning styles, enabling educators to tailor instruction to individual needs more effectively.
Moreover, Al-powered educational tools can facilitate immersive and interactive learning
experiences, enhancing student engagement and motivation. One of the key elements of
Artificial Intelligence is the ability to learn. Intelligent systems are designed to learn from data
and experiences, identify patterns and trends, and improve their performance over time. This
is achieved through the use of machine learning algorithms and artificial neural networks,
which allow machines to process information, identify patterns and make predictions or
decisions based on them. Reasoning is another crucial aspect of Artificial Intelligence.
Intelligent systems are able to use available information to make logical decisions and solve
complex problems. They can use rules and algorithms to analyse data, extract relevant
information and generate desired results or solutions. Problem solving is the essential skill of
artificial intelligence that uses intelligent systems to approach and solve various problems, be
they mathematical, logical or related to information processing. They can use specific
algorithms and methods to find optimal solutions or make decisions based on the objectives

and constraints involved.
EI in Education

On the other hand, emotional intelligence plays a crucial role in shaping students' social and

emotional well-being, which are integral components of overall academic success and personal
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development. Emotional intelligence is the ability of individuals to recognize their own and
others' emotions, discern between different feelings and label them correctly, use emotional
information to guide thinking and behaviour, and manage and adjust emotions to adapt to the
environment or to achieve their own goals. EI encompasses skills such as self-awareness, self-
regulation, empathy, and relationship management. Educators recognize the importance of
fostering EI in students as it contributes to better interpersonal relationships, effective
communication, conflict resolution, and resilience in facing challenges. Additionally, research
has shown that students with higher levels of EI tend to demonstrate improved academic
performance and classroom behaviour. Chao et al. (2019) introduced a deep learning
framework that employs a multiband feature matrix and a Caps Net model to improve emotion
recognition from multi-channel EEG signals, outperforming common models. This innovation
underscores the importance of advancing deep learning techniques to increase the accuracy and
efficiency of emotion recognition in educational settings. By integrating multiple EEG
channels and utilizing the generalization capabilities of CapsNet models, this framework sets
a new standard for detecting emotional states, significantly impacting our understanding of
emotions in academic performance and engagement in online and virtual learning

environments.

Rationale for Synergizing AI and EI

While Al and EI are often viewed as distinct domains, their integration in educational settings

offers numerous benefits and synergies that can enhance learning outcomes in profound ways-

a. Holistic Development
By combining Al-driven personalized learning experiences with EI-focused interventions,
educators can create holistic learning environments that address both cognitive and socio-
emotional needs. This integrated approach ensures that students receive individualized
support tailored to their academic requirements as well as their emotional and social
development.

b. Enhanced Learning Experiences
Synergizing Al and EI enables educators to design learning experiences that are not only
intellectually stimulating but also emotionally engaging and relevant to students' lives. Al-
powered educational platforms can adapt content and activities based on students' emotional
states, preferences, and feedback, fostering deeper connections and increasing overall
engagement.

c. Support for Educators
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Integrating Al tools with EI principles can provide valuable support for educators in
managing diverse classroom dynamics, addressing students' socio-emotional needs, and
promoting a positive learning environment. Al-driven analytics can help educators identify
students who may require additional emotional support or intervention, enabling timely and
targeted interventions.

d. Preparation for the Future
In an increasingly digital and interconnected world, students need to develop not only
academic competencies but also essential skills such as empathy, collaboration, and
adaptability. By synergizing Al and EI in education, schools can better prepare students for
success in the 21st-century workforce, where the ability to navigate complex social and

technological landscapes is paramount.

Synergy Between Al and EI

Al, with its multifaceted capabilities, stands at the forefront of educational innovation. By
leveraging Al technologies, educators can revolutionize pedagogical practices through
personalized learning experiences, adaptive assessments, intelligent tutoring systems, and data-
driven decision-making processes. The ability of Al to analyze vast datasets empowers
educators to gain valuable insights into student performance, preferences, and learning styles,
thereby facilitating more targeted and effective instructional strategies. Furthermore, Al-
powered educational tools have the capacity to create immersive and interactive learning
environments, enhancing student engagement and motivation. Concurrently, Emotional
Intelligence (EI) has emerged as a critical component of student development and academic
success. EI encompasses a spectrum of skills—including self-awareness, self-regulation,
empathy, and relationship management—that are fundamental to fostering social and emotional
well-being. Educators recognize that nurturing EI in students contributes not only to improved
interpersonal relationships and effective communication but also to enhanced academic
performance and classroom behaviour. The convergence of Al and EI in educational settings
offers a wealth of synergistic opportunities to optimize learning outcomes. By integrating Al-
driven personalized learning experiences with El-focused interventions, educators can create
holistic learning environments that address both cognitive and socio-emotional needs. This
integrated approach ensures that students receive tailored support that caters to their academic
requirements as well as their emotional and social development. In educational settings, when
integrated with artificial intelligence, affective computing can personalize teaching by adapting

content to align with students’ emotions and individual needs ( Kratzwald et al., 2018; Marin-
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Morales et al., 2018, 2020; Arnau-Gonzalez et al., 2021; Li S. et al., 2021; Li W.-C. et al.,
2021; Wang et al., 2022).

Moreover, synergizing Al and EI enables educators to design learning experiences that are
not only intellectually stimulating but also emotionally engaging and relevant to students'
lives. Al-powered educational platforms have the capacity to adapt content and activities
based on students' emotional states, preferences, and feedback, fostering deeper connections
and increasing overall engagement. Furthermore, integrating Al tools with EI principles
provides valuable support for educators in managing diverse classroom dynamics, addressing
students' socio-emotional needs, and cultivating a positive learning environment. Al-driven
analytics can help educators identify students who may require additional emotional support
or intervention, enabling timely and targeted interventions to promote student well-being and
academic success. Ultimately, the synergy between Al and EI in education is essential for
preparing students for success in the 2 1st-century workforce, where the ability to navigate
complex social and technological landscapes is paramount. By equipping students with both
academic competencies and essential skills such as empathy, collaboration, and adaptability,

educators can empower them to thrive in an increasingly digital and interconnected world.

Potential Challenges

Expensive Initial Capital

When it comes to the application of Al in education, there is usually a need for a huge
amount of money spent on buying complex software and hardware as well as setting up
appropriate infrastructure. This issue usually becomes an obstacle for schools that are
underfunded especially in developing countries.

Digital Divide

The digital divide is further widened because the potential benefits of deploying Al are not
shared equally among all learners. Students from rural areas or low-income families may be
disadvantaged since they have limited access to required technologies hence making
education disparities wider.

Sustaining Ongoing Maintenance and Upgrades

Continuous updates, maintenance and even expensive Al-driven tools can create budgetary
constraints thus rendering long-term sustainability hard.

Narrowed Teachers’ Skills

To properly use Al tools towards teaching, educators might lack enough know-how which

necessitates extensive training that is both costly and time-consuming.
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Lack of Willingness to Embrace Change

There may be some teachers who would not like to adopt new technology particularly when
they think that artificial intelligence would take over traditional instruction positions or
impede humanity in learning.

Continued Learning

On top of this, the changing face of Al means that teachers must continually learn so as to

always remain knowledgeable on new ways to use this technology.
Implications for future Research and Practice in AI-EI Integration in Education

Educators need to understand the importance of using Al to enhance personalized learning, and
on the other hand, it is quintessential to accept that no digital tool can imitate human emotions,
so emotional intelligence comprehension will always hold its place in the teaching-learning
environment. Future research should delve into identifying optimal models for integrating Al
and EI in educational settings. This includes investigating the most effective strategies for
balancing Al-driven personalized learning with El-focused pedagogy to maximize learning
outcomes and student well-being. There is also a need for further exploration of ethical
considerations surrounding AI-EI integration, particularly regarding issues of privacy, bias,
transparency, and equity. Research should examine ways to mitigate potential ethical risks and
ensure that Al technologies promote fairness, inclusivity, and social justice in education. In the
field of research, educators should focus on developing effective teacher preparation programs
and professional development initiatives that equip educators with the knowledge, skills, and
resources to integrate Al and EI in their instructional practices. This includes training teachers
in Al literacy, EI competencies, and pedagogical approaches that foster a balanced approach to

technology integration.

Conclusion

In summary, understanding Artificial Intelligence in education involves recognizing its diverse
applications, potential benefits, and associated challenges. By leveraging Al technologies
thoughtfully and ethically, educators can harness their transformative power to create more
personalized, efficient, and inclusive learning environments that empower students to succeed
in the digital age. Fostering a balanced approach to the integration of Artificial Intelligence
(AI) and Emotional Intelligence (EI) in education is essential to ensure that students receive
personalized, effective, and holistic learning experiences. Here are several strategies for

achieving this balance:
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1)

2)

3)

4)

5)

6)

Align Al and EI Goals: Begin by aligning the goals of Al integration with those of EI
development. Recognize that both Al and EI aim to enhance learning outcomes, albeit
through different means. Ensure that Al technologies are leveraged to support and
complement EI goals, such as promoting empathy, self-awareness, and social skills, rather
than overshadowing or replacing them.

Integrate AI with EI-focused Pedagogy: Design instructional strategies that integrate Al-
driven technologies with El-focused pedagogy. Incorporate opportunities for students to
engage in activities that promote self-reflection, empathy-building, collaborative problem-
solving, and social-emotional learning. Use Al tools to facilitate these activities, such as
personalized feedback on social interactions or adaptive learning experiences that foster
emotional regulation.

Humanize AI Interactions: Humanize Al interactions by incorporating elements of
empathy, warmth, and personalization into Al-driven educational tools and interfaces.
Design Al agents and virtual tutors to exhibit empathetic responses, active listening skills,
and sensitivity to students' emotional states. Ensure that Al technologies complement
human teachers' efforts to build rapport, trust, and meaningful connections with students.

Promote Digital Citizenship and Well-being: Educate students about digital citizenship,
ethics, and responsible use of Al technologies. Foster critical thinking skills to help
students evaluate the reliability, bias, and ethical implications of Al-generated content and
recommendations. Provide guidance on maintaining a healthy balance between screen
time and offline activities to support students' overall well-being.

Provide Professional Development for Educators: Offer professional development
opportunities for educators to build their competencies in both Al integration and EI
support. Provide training on effective pedagogical strategies for integrating Al
technologies into the classroom while fostering students' social-emotional skills. Empower
educators to leverage Al tools as enablers of personalized, inclusive, and equitable learning
experiences.

Encourage Student Agency and Ownership: Empower students to take ownership of
their learning and emotional development by involving them in decision-making processes
related to Al integration and EI support. Encourage student voice and choice in selecting
Al-driven learning activities, setting learning goals, and providing feedback on their
experiences. Foster a culture of autonomy, self-regulation, and mutual respect in the

classroom.
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7) Evaluate and Iterate: Continuously evaluate the effectiveness of Al and EI integration
efforts through formative assessments, student feedback, and data analysis. Identify areas
of strength and areas for improvement in promoting a balanced approach. Iterate
instructional strategies, technology usage, and support mechanisms based on feedback and
evidence of impact.

By adopting these strategies, educators can foster a balanced approach to Al and EI integration

in education, ensuring that students benefit from the strengths of both Al-driven technologies

and social-emotional learning principles. This approach enables educators to leverage the
transformative potential of Al while preserving the humanistic aspects of education and
supporting students' holistic development.

In conclusion, the synergistic integration of Artificial Intelligence (AI) and Emotional

Intelligence (EI) holds tremendous promise for transforming educational outcomes and

experiences in profound ways. By combining the capabilities of Al-driven technologies with

the humanistic principles of EI, educators can create learning environments that are

personalized, inclusive, and supportive of students' holistic development.
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Abstract

As the need for marketing transparency and accountability has grown in tandem with
advances in information and communication technologies, so needs marketing analytics and
statistical tools to underpin academic and management inquiries. Therefore, the statistical
technique is used in many research reports, marketing strategies, dissertations, and articles.
It just takes a cursory examination of academic publications and conference proceedings to
confirm this. Equally, businesses are increasingly relying on big data and marketing
analytics to assess the efficacy of existing marketing initiatives and develop novel ones.
Throughout this study, we will investigate the several prospects available and the integration
and scalability issues that prevent financial institutions from treating analytics as a unified
field. Next, we will discuss banks' strategic and organizational components to bring the
analytics vision to life.

Keywords: Marketing Analytics, Operational Efficiency, Non-Performing Assets (NPAs),
Workforce Expansion, Performance Indicators, macroeconomic Factors.

Introduction

In recent years, the banking industry has endured significant transformations driven by
developments in information and communication technologies. Among these advancements,
marketing analytics has emerged as a pivotal tool for enhancing transparency and
accountability in banking operations. Marketing analytics involves the use of statistical
techniques and big data to assess the efficiency of marketing strategies and to inform
decision-making processes.

The importance of marketing analytics is underscored by the increasing reliance of businesses
to evaluate existing marketing initiatives and develop innovative strategies. Financial
institutions have recognized the potential of analytics to provide insights that drive strategic
decisions and operational efficiencies. However, integrating and scaling analytics within the
banking sector presents unique challenges that need to be addressed to realize their full
potential.

This finding investigates the effect of marketing analytics on four key trends in the banking
industry: changes in the number of bank employees, credit growth, operating results of credit
institutions, and the NPA (Non-Performing Assets)-operating cost ratio. By investigating
these key parameters, the study aims to elucidate the role of marketing analytics in shaping

these trends and to feed an inclusive identification of its impact on the banking industry.
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Marketing Analytics The importance of marketing responsibility, along with the constant
advancement of information and communication technology, has steadily boosted the use of
marketing analytics and statistical tools to assist academic and management research.

As a result, the statistical technique is used in many research reports, marketing strategies,
dissertations, and publications. A simple search of conference proceedings and peer-reviewed
publications demonstrates this claim. Similarly, businesses increasingly rely on analytics to
analyse their marketing activity and develop new strategies (Prabhu,2019)

As far as banking is concerned, analytics may be much more than a collection of separate
tasks. Analytics becomes a meaningful business discipline if banks set their substantial
strategic and organizational strength behind it. Banking predated the establishment of
marketing and sales as recognized business disciplines, for example, in the 1970s, and today's
business leaders may only have vague memories of what it was like. They may recall the
days of the six-person IT department and the IBM mainframe in the basement. Looking at the
various IT-supported businesses and processes in today's banks is a sobering reminder of the
radical potential for change that a new discipline represents. Analytics has such capability.
Following are the three pillars; in combination, they can kick-start the coming boom in the
banking business (Working Paper: Are more productive banks always better?) Vardhan,
2023.

Role and Impact of Analytics in Banking

Accelerate Growth in an Anaemic Environment: Client acquisition, retention, cross- and
upselling might all benefit from more in-depth customer profiles that include transactional
and business strategies (Trelewicz, 2017).

Increasing Productivity: All banking processes have been optimized to be more rapid and
effective. For instance, banks may use advanced analytics to provide teams with data
management decision support and to speed up and improve their responses to regulatory
obligations. To save money, one bank uses machine algorithms to predict the cash supplies
for ATMs throughout the nation and combines this with route-optimization strategies
(Saxena, 2023).

Enhancing Risk Management: Digitizes credit evaluation, pre-event warning systems,
upcoming stress testing, and debt analytics are all examples of analytics-assisted operations
that might help banks lower risk costs (Kalyani, 2023). Banks may utilize analytics to
perceive the best possible financial return on their substantial investments in compliance and

control, which have escalated in price in recent years. According to our estimates, a
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streamlined portfolio of information sources and new analytics that create more accurate
FDA reviews and present them immediately might save G-SIBs up to $100,000,000,
annually. It has been estimated that D-SIBs may annually save up to $400,000,000. Analytics
will allow banks to decrease cheat losses in the future (Wolgast, 2016).

Key Indicators for Banking Performance

Credit Growth Rate: The credit growth rate in banking reflects the tread at which banks
extend loans, offering insights into economic health. High growth rates indicate economic
vigor, boosting bank profits, while low rates suggest economic slowdown, constraining
investments, and consumer spending. Central banks use this data to adjust interest rates,
impacting borrowing costs and economic activity. In India, the credit growth rate of
scheduled commercial banks serves as a barometer for the country’s economic momentum.
During high growth periods, such as pre-COVID years, credit growth rates surged, reflecting
strong industrial and consumer activity. In contrast, the pandemic-induced slowdown saw
reduced credit growth, highlighting economic challenges and cautious lending practices
(Rozyck, 2006).

Operating Costs: Operating Costs are the expenses incurred by a company in its normal
course of business operations. It includes costs such as salaries, utilities, rent, and other
expenses related to producing goods or services (Varshney, 2022).

Average Total Assets: This represents the average value of a company's assets over a specific
period. Operating Costs to Average Total Assets are usually calculated by adding the
beginning and ending total asset values for a period and dividing them by two.

Pre-Provision Operating Profit (PPOP): This represents the operating profit of the bank
before accounting for loan loss provisions. It includes income from interest, fees, and other
operating activities, minus operating expenses such as salaries, rent, and other administrative
costs (Mohanty, 2018).

PPOP (Pre-Provision Operating Profit) to Average Total Assets is a financial ratio used
specifically in the context of banking to measure the efficiency and profitability of a bank's
core operations relative to its asset base. This ratio is particularly relevant in the banking
sector because it focuses on the bank's ability to generate profits from its core activities
before accounting for loan loss provisions (Mohanty, 2018).

Gross Non-Performing Assets (NPAs): GNPAs as a percentage is a measure of the
proportion of a bank's loans that are considered non-performing relative to its total loan

portfolio. Non-performing assets are loans where the nonpayer has stopped making interest or
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principal payments for a specified period, typically 90 days (Mukherjee,2003). Total Gross
Advances are the total value of all loans disbursed by the bank. A higher percentage of gross
NPAs indicate a higher proportion of loans in the bank's portfolio that are not making
earnings due to defaults by borrowers. This can signify higher credit risk and potential
financial stress for the bank. A lower percentage of gross NPASs is seen as positive, indicating
a healthier loan portfolio with fewer defaults (Vagrecha, 2022). NPA to Operating Costs
Ratio measures the effectiveness of a bank in managing its non-performing assets relative to
its operating costs. A higher ratio implies that a sizable portion of the bank's operating costs
are associated with managing non-performing assets, which could indicate inefficiencies in
the bank's operations or higher credit risk. A lower ratio suggests that the bank is managing

its non-performing assets more efficiently relative to its operating costs.

Background and Significance of the study

Consider the recent phenomena of use of analytics’ power in banking are set the tone for the
background of this study. A European bank focused on inactive consumers to fight a
dropping client base, but it had little effect. The bank used algorithms to predict which active
clients would leave. This new understanding reduced turnover by 15%.

Research Objectives

Following objectives has listed out for this study:

1. Evaluate the Effect of Employment Trends in Banks

2. Evaluate Credit Growth in Relation to Banking in India
3. Analyse the Operating Results of Credit Institutions

4. Investigate the NPA-Operating Cost Ratio

Methodology

This quantitative research aims to offer a study of the banking industry and present market
environment to identify issues, opportunities, and future innovations using market analytics.
Empirical research, papers, interviews, and bank publications have been utilized. Using
conventional banking key numbers, the market is statistically appraised through 2022, and the

impact of analytics is examined.

Analysis and Result
Although low rates of interest and value measures have put a strain on the conventional

banking sector, digitization has opened new prospects in consumer banking, such as the
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Omni channel and sale assistance via market analytics. The following describes the impact of
these changes on the banking market.

The use of marketing analytics in the Indian banking system has significantly influenced
employment trends from 2015 to 2024. This impact is particularly evident when examining
the changes in the workforce across banks.

Table 1:- Employee Data for the Schedule Commercial Banks

Year | Scheduled Commercial Banks Public Sector Banks Private Sector Banks
2015 11.41 7.97 3.43
2016 11.86 7.98 3.88
2017 11.99 7.73 4.26
2018 12.21 7.54 4.67
2019 12.50 7.48 5.02
2020 12.75 7.37 5.38
2021 13.02 7.22 5.80
2022 13.11 7.11 6.00
2023 13.35 7.05 6.30
2024 13.50 7.00 6.50

Source- RBI publications.
From 2015 to 2024, the number of employees in private sector banks nearly doubled, rising

from 3.43 lakh to 6.50 lakh. The rise in employment also reflects the banks' need to innovate
and diversify their product offerings based on data-driven insights. As private banks
introduce new financial products and services tailored to the specific needs of their
customers, they require more specialized staff to develop, market, and manage these
offerings. This strategic use of analytics not only drives customer engagement but also
supports the banks' competitive advantage in a rapidly evolving market (Arora &Agarwal,
2009). Marketing analytics has significantly enhanced CRM efforts across the banking sector.
By providing detailed insights into customer interactions and satisfaction levels, analytics

enables banks to offer more personalized services and proactive engagement.

15
10 Scheduled Commercial Banks
s Public Sector Banks
Private Sector Banks
0 T T T T T T T T T )
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Figure 1: Employee Data
The adoption of marketing analytics has had a profound impact on employment trends in the
Indian banking. Private sector banks have significantly increased their workforce to support
growth driven by customer-centric strategies and product innovation. Public sector banks, in

contrast, have focused on operational efficiencies, resulting in a more streamlined workforce.
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This analysis highlights the analytical function of marketing analytics in determining the
opportunity for employment in the Indian banking industry.

Table-2 shows the representation of the Credit Growth Rate (%) for both banks in India
across the years 2015 to 2024. The credit growth for PSBs has shown significant recovery
post-pandemic, with a growth rate of 14.3% in 2023. This trend is projected to stabilize
slightly at 13.5% in 2024. PVBs have consistently exhibited higher growth rates compared to
PSBs. For 2023, the growth rate was 18.5%, with a slight projected decrease to 17.2% in
2024.

Table 2: Credit Growth Rate (%) Year-on-Year

Year Net Credit Growth Public Sector Banks Private Sector Banks
2015 8.8 7.0 145
2016 5.4 4.0 14.2
2017 8.3 3.1 15.1
2018 9.9 6.3 21.3
2019 14.4 8.0 20.9
2020 6.1 3.6 11.3
2021 7.3 4.6 135
2022 15.1 12.1 17.9
2023 16.2 14.3 18.5
2024 155 13.5 17.2

Source- RBI publications.
Analyzing the data reveals several trends and insights.
The adoption of marketing analytics played an essential function in shaping these credit
growth trends. Marketing analytics empowers banks to influence data-driven perceptions for
customer segmentation, targeted marketing campaigns, credit risk assessment, and product
innovation. By analyzing customer behavior, creditworthiness, and market trends, banks can
optimize their lending strategies to identify profitable market segments, mitigate risks, and

enhance customer experience.

25
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15 === Net Credit Growth

10 /\ //\ e Public Sector Banks
\/ Private Sector Banks
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0 T T T T T T T T T 1
20152016 2017 2018 2019 2020 2021 2022 2023 2024

Figure 2: Credit Growth Rate (SEN), 2024

The observed peaks in credit growth rates, especially in 2019 and beyond, coincide with the

increasing integration of marketing analytics into banking operations.
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In conclusion, the data-driven analysis underscores the transformative influence of marketing
analytics on credit growth within Indian banking system.
Table-3 presents the operating costs and PPOP to Average Total Assets Ratios data.
Examining the trend in Operating Costs to Average Total Assets (%) over the years reveals a
gradual increase from 2.10% in 2015 to 2.42% in 2023.

Table 3: Operating Costs and PPOP to Average Total Assets Ratios

Year Operating Costs to Average Total Assets (%) PPOP to Average Total Assets (%0)
2015 2.10 2.80
2016 2.15 2.85
2017 2.18 2.90
2018 2.20 2.95
2019 2.25 3.00
2020 2.30 3.00
2021 2.35 3.05
2022 2.40 3.10
2023 242 3.15

In parallel, the trend in PPOP to Average Total Assets (%) displays a steady increase from
2.80% in 2015 to 3.15% in 2023. PPOP represents the operating profit of a bank before
accounting for loan loss provisions, and this ratio assesses the bank's ability to generate
profits from its core operations relative to its asset base. The consistent uptrend in this ratio
reflects recovering productivity and functioning proficiency over the years.

The observed increase in Operating Costs to Average Total Assets (%) could be partially
attributed to investments in marketing analytics infrastructure, software, and talent
acquisition to support data-driven decision-making and customer-centric initiatives. While
these investments may initially contribute to rising operating costs, they can yield long-term
benefits by enhancing the value of marketing operations, raising customer arrangement, and

driving business outcomes.

2023
2022
2021
2020 B PPOP to Average
2019 Total Assets (%)
2018 E—

2017 [r—
2016

2015

0 0.5 1 1.5 2 2.5 3 3.5

Figure 3: Operating Costs and PPOP
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Conversely, the upward trajectory in PPOP to Average Total Assets (%) indicates that banks
are successfully translating their operational efficiencies and strategic initiatives, including
those driven by marketing analytics, into improved profitability. In conclusion, the data-
driven analysis highlights the transformative ability of marketing analytics in the Indian
banking system.

Analyzing the data provided in Table-4 on Gross NPAs (%) and the NPA to Operating Costs
ratio across the years 2015 to 2023 offers valuable insights into the effectiveness of
Marketing Analytics in the Indian banking system.

Table 4: GNPA to Operating Costs Ratios

Year Gross NPAs (%) NPA to Operating Costs
2015 2.8 21
2016 3.8 25
2017 6.8 24
2018 11.2 25
2019 9.7 2.3
2020 8.21 22
2021 7.33 21
2022 5.82 2.2
2023 3.87 21

Meanwhile, the NPA to Operating Costs ratio measures the efficiency of a bank in managing
its non-performing assets relative to its operating expenses. A higher ratio suggests that a
higher fraction of the bank's operating costs are allocated towards managing NPAS,
potentially indicating inefficiencies in credit risk management practices or higher credit-
related expenses.

The observed trend in Gross NPAs (%) reveals a fluctuating pattern over the years, with a
peak of 11.2% in 2018 and a decline to 3.87% in 2023. This trend reflects the dynamic nature
of credit risk within the banking sector, influenced by aspects such as monetary

environments, regulatory changes, and the effectiveness of credit risk management

frameworks.
20 Gross NPAs (%)
e
0 —_— —— = NPA to Operating Costs
"?o v-é % v-é v—é v—é v—?o v—é v—?o — Linear (Gross NPAs (%))

Figure 4. GNPA to Operating Costs Ratios
The role of marketing analytics in managing credit risk and optimizing operational efficiency

cannot be understated. By leveraging data-driven perceptions, banks can enhance their credit
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underwriting processes, identify early warning signals of potential defaults, and tailor
recovery strategies to minimize NPA levels.

Research Findings Based on the analysis the research findings for each of the set objectivize
are listed as follows:

Objective 1: - Assessment of the Impact of Employment Trends in Banks

From 2015 to 2024, the figure of employees in scheduled commercial banks increased from
11.41 lakh to 13.50 lakh.

Private sector banks saw a significant rise in employment, nearly doubling from 3.43 lakh to
6.50 lakh. This growth is driven by the adoption of marketing analytics, which facilitated
customer acquisition, product innovation, and targeted marketing strategies.

Public sector banks experienced a decline in employment from 7.97 lakh to 7.00 lakh. This is
attributed to efforts in operational efficiency and automation, reducing the workforce.
Obijective-2: Evaluation of the Credit Growth in Relation to Banking in India

Private sector banks consistently showed higher credit growth rates compared to public sector
banks. For instance, in 2023, the growth rate for private banks was 18.5%, while it was
14.3% for public sector banks.

Public sector banks exhibited significant credit growth recovery post-pandemic, stabilizing at
13.5% in 2024.

The integration of marketing analytics contributed to optimizing lending strategies, risk
assessment, and customer segmentation, leading to enhanced credit growth.

Obijective-3: Analysis of the Operating Results of Credit Institutions

The operating costs to average total assets ratio increased from 2.10% in 2015 to 2.42% in
2023. This rise may reflect investments in marketing analytics and other operational
improvements.

The PPOP (Pre-Provision Operating Profit) to average total assets ratio also showed an
upward trend from 2.80% to 3.15% over the same period, indicating better productivity and
operating effectiveness.

Investments in marketing analytics have improved customer engagement, targeted marketing,
and revenue generation, positively impacting operational results.

Objective-3: Investigate the NPA-Operating Cost Ratio

Gross NPAs (Non-Performing Assets) showed fluctuations, peaking at 11.2% in 2018 and
declining to 3.87% in 2023, indicating varying credit risk levels over the years.

The NPA to operating costs ratio remained stable, ranging from 2.1 to 2.5. This suggests a

consistent allocation of resources towards managing NPAs.
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The decline in Gross NPAs in recent years points to effective credit risk management aided
by marketing analytics, which helps in early detection of defaults and optimizing recovery
strategies.

The research highlights the transformative influence of marketing analytics.

Discussion

The correlation coefficient of +1 indicates a strong positive monotonic trend in employment
numbers in the studied period. This finding suggests a considerable change in workers. The
correlation coefficient of-1 for 2015-17 indicates a decline in credit growth, but a substantial
shift took place towards the end of fiscal year 2016-17. The correlation coefficient of +1
suggests a strong positive trend during 2017-24. The initial slowdown in credit growth, felt
across organizations, underscores the confronts by the banking sector, potentially influenced
by macroeconomic factors and changes in consumer behavior. The correlation coefficient of
0.12 for operational costs indicates a mild monotonic rise, which is statistically insignificant.
This suggests that while operational performance has been volatile yearly, there has not been
a consistent trend of increasing operational costs over the period studied. However, the
banking industry's operational performance has remained flat, indicating potential challenges
in cost management despite fluctuations in performance.

The statement mentions a significant decline of about ten percentage points in the GNPA
Ratio between 2015 and 2018, followed by a reversal by 2018. While not explicitly
mentioned, the data and trends support the notion that the ratio of NPA to operating costs has
been steadily deteriorating over time. This indicates challenges in managing non-performing
assets relative to operating costs, potentially influenced by issues such as economic

restrictions and credit risk management practices.

The interpretations align with the provided correlation and hypotheses, contributing acumens
to the changing dynamics of the banking sector, including workforce trends, credit growth
shifts, operational performance, and the management of non-performing assets. These
findings highlight the embryonic environment of the banking industry, shaped by digitization,
economic factors, and regulatory changes, highlighting the requirement for effective

strategies to navigate challenges and capitalize on emerging opportunities.

Conclusion
The data and analyses presented provide a comprehensive view of the impact of marketing
analytics on various aspects of the Indian banking sector, including employment trends, credit

growth, operational performance, and management of non-performing assets (NPAs). The
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correlation analysis reveals a strong positive trend in employment numbers from 2015 to
2024. This employment growth is attributed to the aggressive adoption of marketing analytics
by private-sector banks, leading to increased customer acquisition and retention. In contrast,
public sector banks have focused on operational efficiencies through automation, resulting in
decreased employment.

The correlation analysis indicates fluctuations in credit growth, with a notable shift towards
positive trends in later years. The initial slowdown in credit growth is attributed to
macroeconomic factors and changes in consumer behavior. However, the adoption of
marketing analytics has played a foremost role in improving credit disbursement and risk
management, leading to a reversal in credit growth trends and supporting sustainable lending
activities in banking. While operational costs have shown a mild monotonic rise, the
correlation analysis suggests that there has not been a consistent trend of increasing
operational costs over the period studied. This indicates potential challenges in cost
management despite fluctuations in operational performance. The data reveals fluctuations in
Gross NPAs (%) and the NPA to Operating Costs ratio over the period studied. While the
Gross NPA ratio experienced a decline followed by a reversal, the NPA to Operating Costs
ratio indicates challenges in managing NPAs relative to operating costs.

The adoption of marketing analytics has significantly influenced various aspects of this
sector, contributing to positive employment trends, improved credit growth, and enhanced
operational performance. While challenges remain, particularly in managing NPAs, the
strategic integration of marketing analytics has positioned banks to navigate dynamic market

conditions and capitalize on emerging opportunities.
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el 3 ok 2.4% (6)IIEAT T A TG fohaT| gHl TR HedHTse AT Seft i fog ot o
16.24% (29) STRTETST shi qeilT el o TRTELAl 7 7.2%(18) = o i feham
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gfererd
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o= - 39 VARK wsrmared] o qftony & AT 9X =R 3Tt e o foge we grnisten fogm ot
& TfTegatt T VARK AR Steft o qeriTonsh ST s R 1 aran & for foramt ot o wiregadt
I Ol Hiee ATy et o o1e gv AT Sieft bt fersh weg foRaT shusT: TfsT qerT s STy
el i TEE Toham STelfeh T/ Ta el bl Herdl s T fefaT| ohedl ol oh JiTegedl 3 wedt Hige
ST AT o 1S YT SATTH St Rl AT TS FoRAT SHEST: TSt TAT T2 STNTH AT il T
foram STarfen Tiem/ae Deft it gerd o aeq form goar stfermm Seft it foqm ot <hr stoe amfie
foramer ot 3 wfRregett = o i 21 SR s TR et bt formm o ot rver wmTtoer o ant
STt = 3tferes weie fora orem/aaT St Seft 7 g o ot srden wTtSe faw %
SIRTETST 3 ShH TS B TSt SR et 2Rl T = sht SYuer @rHTiSTen fors = oh SfRregati 4 e
qEE 2| .. formm ot o wrtoren o ot o wfvrerstt 4 weifees weeier st el o w9 §
nR TS ST Yt I e o e qrriees fme @t o gfkregst S stie fame o %
SiRTgeAt § HediHiee St et i Aferek v foram

frery

TEQA RMY STEIT % TR T AT FH8T ST bl & foh VARK HERTH Jeft srcafersh st sAferm
et 21 g St ot ue Sirerent ht Sugh Rreor farfrrt w6t @t o fraffa St a6 wf e
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T 8| ST =TT oh AT T e STRTE] STel-3TelT oe § SHATRRTH el € FfeTU SATevsh
& iRTereh SO TTTegsty oAl weetar AT Seft shi we=r SfI Tl fTeror Sa il qiverhi
-G A€ it T FTR1e7aTt oh fofu e Arsrenil 21 Eie oAl Sreft shi Tt SiTereh 3o fRreror
o qor foremeff wereT g GFHTeHS GeidT Sl 9 T Hehd 2

VARK 31 Sieft @asf o dias i fafire wmft w wifi shfsa  wifer e i sefierard
forory oreq wreraft sh Sifeerar safth o o T ST SAFHA % SATER O 41 & Hehd €1 78 SRR At
SATRAT T AR STT-3AT AT H STeha ek STTETH AT sht STTCAATHT bl T SATT &l T
AT U SEATATHT Aok & Srew safeh forelt wh 2ol 1 S[e- ol STy SATeT Srerfireparstt s
ERIEERHNEERGIE

STver gt | It St & foh ST 50-70% SAfE Aedmied aid & (AT ST Eae Sl a1 3Tt
B T 3T U U © ik areifieRdard Bt ) (fie U arges, 2017) gedviee anfiat & ue
forett off wen farfr o foTQ ook wrera srarfireran 2T @ (39eaTe 37K TiseHTs, 201 1)) e |, gaeT
Taferer frereff g &1 3u fRerfa 7, frerer uehiepa fareror Aeft i1 Iw=iT ot Tkt & ST wdt frenfdfat
=hl TEETET fR1eT0T St <Rl SielTiere s Sshell (TG, ATFRIT2021)1 Foreemiar: S wirer o it g wivrerst
i Haffaes qdiar el Aedmiea &I Sraeh wRoT & fof 7% et oty fRreor ffcr ok aediar
AT et T TR ST THRIST At 81 MIETE (2016) R FAA-T3a (2013), HS! U2 37
(2004) FHI AT (2009) F ST H, ST & Tarfohed1 ST oh1 TG €@ i et AL HISA
oft, ST ST ST o TNOTH o SITET 8| A€ S AT U STRATH AT shi Tl el € @1 &t
g GRTEd edn @ foh farfiry weidiar stferm Steft aret witvey afsherdt & Stferm H der & ST 3eht
TEEET ST et & 0 Wl 81 wedl A AT el § gerufded ded SR e qun
IFFWTcHeh Tidfaierl TTaet gidl €| S SR1eAl § SATeiremTcHsh STkl o H1Y THTCHeRT shi
FSTET It 8| 3, HA, YS/eRgA HI TSt Mo el sgeaal 3t & AT | @ EeHeh
sfskaTal, TS Sl &t =t serd & foad fteror stmepdsh o Sar 21 sft.ug wfknggedt s 2t
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9T

YR % 3Iaere o Rl %1 €19 a1 € &1 TREqV 161 8 9T Eqaa1 STl 3 i Afecaiat] 1 arEm
s7fa wEeryUl 81 ghasra ot et 2 f afecnst 3 o & W S 7 e arfiedl @ e
a1 21 93 51 57 faer fo R @ R ST r=<ia 8 fagrt afgcnent & yrfiert fasiva:
SeeREH1 8 IgiH 1918 31 UF dRal & a1 TFaAdT TGicH § GEY 1631, I8 37797 ot Tqunient
&R 7 3Aferd B 1936 4 T4 16/6R T 7T ST=d &1 G € 1947 T% To8R F1 Goil 414 - T
HlecA137t 3 STTIET 1 TST8 H YA & 377 T=dl b1 37987 377 g INTeT 131 81

AT TN & S ST<Ie 8 IRaldd g %1 werl 18R 8 8 3[& gidi & | SR 5 &1 7Tl
et 3 YRA P T TEATE FH GBS JIIT 1697 o7 | 59 GATwE 7 e’ & gued il & 74 d
TATeell, ST T AT <1 &1 91a1 37 | STSIE1 %1 TS 1 S7a 1 ¥GH1G g1 TefleR 4
SAferciel Q1 781 o G191 SHH 4T o791 1 T8l b1 Alectiaql &1 Feii1 SR STsall STIreToiig & | clfeb
$IaeTE % U=l § 391 9gd & HifHd AR adel TR Herd] 8 (g9, 1998) | 18R #1 it
A1 % INTA 1 STHITE % GHE IR 1 IHa7eh JHaTIIcd ol $61 3899 F1 E7Td Fd Y
T8 ¥4 Y97 T8 Al & Yefl 16T 71¢ Ug= SR JNTaT & 918 %! T5iHiid TR 11 e F
T AR |

WW.‘ %‘Old‘#dl, HI<IcT, 9-7777737??, eﬁ’ldl"l, ~l9[d, {dHIcHh Of)lq(:@h‘-l, e, 1T, HIcHE

TEATIAAT

ToreTe foh et ol 5., RS ST TTe = 37 it TR forami & wf= &) ieft Sft ot yrifres TsHifas
4 U R & 2, 96T 8 36 STfish e § Aigarrstl i [5eRT RMME o foeg, Teiiaeh 31X
AT T R HATITd i o forg Afrsifed foram| & shaemer st qedehi # S8 <aor SATeater &
T Y STHT ST &, et shl Tt S o1t foRa=1 o 90T o Raei T I8 AT Iei HeTeAT et 5 1917

T forgR o <URw & & 31 foRa, S R forem o SR - 79 & R vk e @ (3R, 2019) 1 3fr
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36 a1 o1 off Tret 2 R forer Sga oivel e § TS o s H 18T € | SUh! SHT a0 | | S
TR & b forset S qwrent & WG & ST AEcaqul ST USTfreh Saera g 8, fomm Swshy st
T8 | TR ST STaIe & 3ioerd § forgm i 31d are w1 & o forwew @ fogr i
feaTstl & AMTET i AT AT Fa 1 ST HehdTl

1857 o Tarersra wame § ferglt wigemd

W 1 T L T Tl HTSd TaTH & 1857 3. W U Afeh forsie o &9 4 3% g3 o1l 36d
AT o foTT T S AT W SATET T, FAifeh WA shi deohled [ TTHTISIoh, GTiteh, qifterfaa §
Tt et shrl o GereRt AT el of Wt off | 78 sy e At ot el ax wny e o | sraud
e w weaw i it ATt 3 Terddr SuT H wecayl e TS | U TRt e §
AHYSTS, AR 1S, IS TS, ST oIS, el a8 <€ derel Afgerral oY mred o<t & U=reh ©
| STt & S mfeerett o forgm ol o BTSit, e sfteft, S sffelt, e iRl Tt 31 A oS & e
& foran ST €, e SToeT ST sht aITSit 1TeRt 1857 3t shifd H AIG(H o Tefq 70T Heleal =—ATsTer
ST | (ITHEE, 2012)1 1857 o HAT=RIeH H WIS o HTHRE, SFERT, iy, sftsfivisr afix s <
3o gt = 70 ®9 § oK For g sht ST hl FHTohi #ag i off | (AT, 2020)

HETeHT et 7 FreR oTTae Ue Tt ararelT § frer whet

1917 ¥ =R G o faarféet § il o1 ST forgT shl atd] oX g3 | <urer § S foRam
=1 I ST SATEAT o STeTa et T i o foAq wfel shtd o | 39 fertenfoan sreree 4 fopem 37u+t
STHIA 3 3/20 | 9 ATl 3T o6 foTe wstet o | 56eh Ractts T foremT | STl STeary o | 32
TR 3 & T o — TSTFHR A ST 1916 3 @S, hiid H ST BIATE Aot U5 ST gl ITeh!
TATHTT el § g, 78 381 <qwoT T IR0r el e G SR ST et i e SArh
SIS AT e i W qaT foram | 56 s T1ieft St 1917 €. § forgm it oX =fumwr 311w | greifsn
1917 3. 3 3ok =0T T o1 HeTd: T S ST &, Tt SHehl 39vd AfGarratl hl 1T oA
TS ITH USEIAT BT ST BT ot o7 (370g, 2012)1 Tief St % Temre SAeaie § T gl
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Hergl HieaTd 319 @l § Hooh i TSI gRAd € STTSTE T o1 AT HSIIeh TaTdT A=< e |
% ugl off | forer sht wfeet wardsren AATRIT 3 TsifesT gepAd o Raeits 8 R | 1= Tasran ATt
o TTT THToRT AT T 31 W fohalT & | TTTeft < Bt 2l AT ST T ol HehT o STTa JTs 3 off 378,
VTRt &1 | IeRT AT o7 o SAfceTerh W 7 Tt sifies Tt ftent vt wekdl € | TR 36h
T 3T T o ST ST oh1 718 €1 T a1 G ahLAT 1T | SahT TS oht il H T & §Teh w1
L ST BT | B 21 STAg, STferenr @ foh o Fesl ol el STfq @rqul FdT 2l 319 1Ol o Hream
Y R &L (SRR, 2006)]

TATAT ATRIAT § GG o STt T Afgerd

TIAAAT ST oh SR ST HETeHT TTefY “ohll IT HA oF AT o 9T 1942 & R BIST AT hT
#ff TUIRT GIAT | HLHR A TAI-I 920 o THM I A1 b1 St o Gl H o1 foan ar aw o
shifd ol T arg =it | e Tt = oft 5 — <reeRt s foran | forfewt gopma & @9 =056 o amasig
Tt afer oft forarford =21 g8 | e = 310 1Ra o STohet AT o Ters H WIT foram 3T forgm ot
Tt 1 o7 forg ot e o & < o 1=y Tl oht Ferell @ oy € € | e o1l gl @ o ol =l forem
I AfEEATSAT o ANTAT ohl SRR el @ | TR I8 A1 STaRE: T & oh1 Afgarat § o Ta=ar sArareH
T 31T STTgh € © | Torew ot Tt wiwerrsl | <. USiE SHTE ol e wad! qall, Ieh! et St
TRt Sefl, el SITgT YTEll 2hl STe Uel TPTROT ot oht et 2fteet gadt <oft, Sreherareh STwehre]
AT sh et 2fterett Srefrerelt <eft, 2fterett G <ait, sherdt T gt fower, sTgsan s, siadt
31, #fiHdt Yo geRiET, (IE €. &, 2006), T <o, THRRT Y, Tegradt 2o, ary Tt
sffamea, #ff T are, wfeslt oot gt o, steclt adt 3TfS T SeceiaH T ¢ | 39 &l & ammem
=1 g0 T A& el Wk, FiTeh IR TolET sht HigedT ot | ST A o1 e s foarm | Seht
RO © &1 3Feh AfGaTTedl = HATSIAT shl TSTs H T foTa, SIe T 371 379 W97 9k ahl a7 ol HTSE
U o T AT S (AT, 2020)
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TIATAT HATEIE o TATeHh hidishAl # fagrl wiemd

Tt S TS ST bl ST & foT o1 S wHyr 7fch & 3eh1 343 o | GHTS | e Ao
% Rt I2M T Faet TeHIfeh AT IATC Sfodh s T AT T Wi Teet fa |
forem forem <t wfetreTl 3 gerert @mel foram ST W forem wrer & 7 shrlshl sl S - S d
Tga | ot AR fwTs | 57 CoTere shrishl § HigeATaTl o HATfeh Tecisd, STeqdl 3,
HigeTieh Fare AT 0 Wi SR e | geeh Sferd forer amnatl o SR = o1 oI, femg-qitem
Tshdl Ud TEQ¥iT AT ST SEAHTA B T SR foraT | 37 fommt & aft &t o <inr shrehl wfera
BT el St o6 |er S[e TR | et St o TerTenen hreishHl § HiETs Tehl T g8 a3 St
TS oft | ARSI TaTIre ol digerl L aTeX Hephet! 31T TETei=ar STT=Iei Us HIHTISE Ge 3T e
4 Tshi iRt fore o |

AT ATR A

RN I o SR fore™ Y wredt ua avefior, |sft &t <ht wifeetrd afsha off | 1922 3 stredma
SIS STHES T TTHIOT SATeRT GL SX7 H Hedl STHT T8 | §9 §alTeh H BRI M shl et ATate o
HIh! Hehid T | 36 STgHe H ot Foreiidt s e ot et gt oft, ft perebar o sht et fefer
ftie, =ft wfucea fiw it gt =T ofimd Trerd 2ot Tert 6 oft (=T, 1990)) @I A< &
Tt o mfeeratl st wrilert sigd 3 off | o afeeedl § ATl qum S %1 W T 2 (Fe,
2021)

QoA ST AT

ToreT T TAEHIATS o6 17 & YT ST ATt U (1S, TRTg AfeaT [oieh 91 THed qalt 8 1 hifd
T Vi forem o R ol Tt o wHe SIS | reTs el off 3 SIS gRAd i Sfarera L fe
o7 | S99 | & THa&Y 3dt it TR o ShildehTTT shl Il | &l 31X 3ok Il | T sferdl of |
T 1930 . % | AT AR H Gereht 3T 3T SN 70 Tedmig S i SR @ |
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Hom ST SR H 9T Ad 69 of St 1 oft Tt off 371 376 WRTeTTR o SRATR # 9T oz
T T | ST H F fET R (3HES €. ., 2006))

THE TEATIE AT/IAT

1930 §. H 9o FeATE A=A TRFT GHAT | TITelT 3 HINUTTER FHe G& 11 ST T | 590 560 |
To7eh 2T qfean <Emadt T oS 7R ueelt IR Iei vt ot % et T, ST wer % w1y 3 '
T 38 ST | 39 YRR 1ol T UshiId ohL SH ET13 o i § TR (375 €. %., 2006)| 38 THh
HATIE SR H Gt T [T | THe TeTiE TG e o S T Shi~qehRl Higell TH T aa
o ANTET i it TeT AT ST TRl < |

TR BIET AT

IR BIST AT oh QI TTERT THTST hl TIEEAT Tadarar ST sht Iiart W e | 9 ST 1942
3. % WA BIST ST I & AT | IR SRITERTRT ARV o ~cd § UeAT 3hl Tgeh! T asR

B W L HHT AT (ool TS | THEREY Jofl 3 B o S[efd H o= JIH, Hd HIdT i 514,

Rl (STaTaTa o AR TR g 3R ! (HHEE €. ., 2006)| 1942 3 WA SISl AR H WaH]
eft vt 7 & off, 9wl 1 g @R o ST Thet | feheTeht s W S T8 ST TR % W W T
IER o 37 20 foAT qo 10 78T SR T@T | 36 TR H 31 T Afearratl | i FrTe fem
& foreht ==t & 72t o aes © fores fote @e ® | e anffar Sttt sirsmior afgensty =1 off st
4 AEcaqul AT &1 SRt gferam T 3 age T2 et ure g

frery

forgTe st aifeeTratl = TadardT STaIeH 3t Yeish WG H Hecaqut Sfient f4rs & | ferlt 3 wadsran
AR o o T5ITEST GHAT o GHA o 3T, TUgEdTcHe HHTS o sieT | sieft off | 89 %8 Hohd @
fop et <Y g & Afeard o Tanht 3 @ ot | gafa afeard e gamd fi qomdt v
fUqEaTcHeh ST 3T TaXl OX T B o1 AISTs OIS W o | HaTewT TR, 2. TeSeh, TS UF Higd
T, FATE T, $aTee formam, SAfa Bol, Srfasias, wiiwr 2 SiE Eerdsar ST, Jrs
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TR o 372 SATH ST STFTEhaT ST § THIoT S HISTS |THTSToR, TSHITeh, 317 &9
Y AR g3 ST A <37 o Wit Sk T AT SIS | ATSATSHT o <37 1 SATSE FH o g
T Feed ~ATSToR L T i &1 I qeaear o |re i o | Afder et o a1 wiel &
T TH IO 3 &1 H i off @ifer forat Afearett Qe o Ao el § sheelT fHeireht 379 o%T
o Tarcerar oy § T foram | Afeerett 3 3w o Wi 9 AT 1 9T 39 50 S IATSE FH 6
fore wreft iRt & ST AvTer foam | wrifer firer Stidier & oot shfvaermt stiater & forem shr afgemett
- AT SR H HEcaqul ANTEM & | Rl o Tadaar STRIe o 3hierd § 319 39 i fafag
HATATHT 6 |1 T T 4 S foraT | ST S # AT HTS TSI o 3T Al d o 9
T 2 3R 310 WAl § STISET o SOl ! A78 LI & UM H foaR oAl At SATi-RIt sht 7 st off
TG SHEAT FI I AT o et shl ST AT it S He e a1 STt @ | TaeardT STr=iei
T TS T T ANTEM T&T & 3eh! =rall U THATH STl o SiaTd sl ST L Hehrert 34
TSIk Ueet U AT hT Hehed 1 3T Taa=idT AT oh i Tt STerisiior 2T | Fifch SATSIEl o
75 BTl S1E ¥t 3icrerd o o=t W Hiee Tt TR 2T STaeTe It g @ i Wieht TSl
&Y Grelifeh T T T 2 |
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ﬁ@ﬁrﬂ%am YeAT: STHeh! TR Wﬁnﬁmﬁ‘ﬁﬂ\mw. U SR
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afeeratt &1 A, (f6.)
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7 SieTd. YeAT: fore) ueer aTehieH]
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Frocht: Fidt T R reTerT fRTegSi w8/ (2021). i8R #1 AfgaT,
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R
RG] FHNA! AR G131 &1 ST(9FY (187737 ) A %) el SR a5 81 $9Ral, TRIAISHT 4
FrlcA% HR |19 & Hladqol FIRA YaT A % 1018 1ohaT ST Gl &) Sreqehel] YR 37al &l
Fard T} ULl 4 € T 8] RA F1 FeATcHF R I ToRTeTd RIS qre Gearsd] [ 8l
TEIfT g, HigFSIGg! SR ANGA % 14 =1l €4 19% TR 4215 % G416 JH J&H Hd &,
YR TRGeeTT ! JEIATT 1Y Iferd & & ST & Ve § 9Rd § &g g & ST 31K
56 A0 & 71 S 61 H1d, I, |idared, T4, 9ac, icis! arqerdt] @ e aeerd 9l 0 el
1 FTY Fedl 1 = Jdlsa] & &Y H dMiq 161 ST Gehal €, el feg areqencnl 1 faerd
qecTd, FIc, I, TI0gY, I8 3R TR €IH1SY % IMEeh! = arqerct] &1 3~1id H 9gd 58]
FIEH Ta1) ST Teg Tqed el YRd1d HI9c, hgwl, T, F=R 1 §e Il 8 315
A1 1 FEAHTC F & STaS[E ST Gl %! 71T 781 & 91 38 o 16¢ Gy, afa g, 71,
TTH, TSTYd, SIET01 %1 SRqenel] U © S U €| Toragehl Trer+1 9971 %1 SITQ 4 8l

a1 9Te5- fe'g Areqepe], 1Y @vaan, H1d, T 31, Jic, w1ad

TEATIAT

T aTeqehett Wt waTSt Al ennfiieh, Witeplaen, S TsiHider STeHT s Sied Tdish 2, ST Jrefq
et T wfel o1t enfifer woredt & fmfor § Tom &9 § fw@rs 3ar 21 7 Faer s $r stfweafe T2
oft, sifoen GHTST o BT 71 ST IEehi & THTS sl Wi ISP shedt off| T Tsterett 3 s19e-379 &1
7 fafry Temoer Qferi =t Mieares faan, S St wifh, Tfs oK anfifer foamat i1 avas of
ISTEWTEIERY, S0 YR | =, Yoord, 3R fasoR Useen 3 gfae el & et giety st i
fopa, TSt g (e o a5 o et 2fer) 3 formmrer wimmor g <) st feord et Hfey,
T ST o6 JITEhTST o G (TH, ST 91tk TR 3tehE ATeehatl ol Ueh STTeRT 3aTell 8




Omniscient
(An International Multidisciplinary Peer Reviewed Journal)
Vol 2 Issue 1 Jan-Mar 2024 EISSN: 2583-7575

e forg ameqere wRdt @vrar it et anfife o wieEfow SISt w2, et
[EATd ek 1 & AT ST 8 39 qeg IF afedi I Heut 1 AT gar o, Steifes qfd 95 %
359 o |1 HGT Fmior sht o{uwr 0T S| §9 wiewi ot fmior areq S o Rl X SATaT o, S
T haol HTTHeR [HHT, sfesh Gl sy 9T off o7 ad 9|

T 7R TTH I H g ATEqhal 10 3oy T ugell| i et H T, R 7R - THSAT
frrmior g, o s1eteh o wiw BTN freiTela Y@ &) 76 et i IR aredenalt i @&l 3
HIHT SITAT 8, Stof HiaT fmior § wiqg SaHTenss giterd 8T 3ii gecll o T, Hed I et S|
eV et T SIS g3 IEAfR oY BT 37 of ey sht fereuy wfew T et ot wTIRr e
SIE IR &

TSITAT oh GCeTor H fevg areqehetl + A 3tfereh I shil Wi, 77w, =led, Teerd, T ST =T Sé
TG USSR A S0 &1 H T AT shi =8 Ferrgar <) T8 ST AR Tl 3 Jiifsren T Sreft
IR Toh-ahe THHT0T QAT Al sgrar T, Stafer 2feqor g  deare 31 e Teietl 3 i Sieft o
ferhrar fomam sTediar wifet ST TreT % Hiew, hiome: 1 g Hiew S it Saretor 37 Afer it

IehET I QU B

HfE Fae enfifer SIS % Toe 6 9, afeen ok S ki Tiafafirt % % of 9 T=t
T, wfter, T sk <t fmeqm &t Sreft oft, 7R 3 worer WSt 3 farfere ot 3 for wieapfaer STrRiSHT
T 5 81T 9| TSITSAT T ST I8 ATohell 7 haiel STeh! JMTeh 3T WG, b1 Seiteh off, aifoeh gomt
T Uhdl I EEANT 6l ATeHT bl Aicwried il offl 38 Fohre, e fewg areqenatt erfeierr,
AT e 3T TSTehia TREI0T o Teh AT €0 o €9 H AT G¥Iar Sl e Fieehiden
T 3R UfeTiren forem ot gl 2

o 0N

LTI Y- T 3iTey o ok Fmferfiaa sevar € -

o YN i%rdc\ouegohcn EARENIES

® W USSR oh T TATI et o6 Torehre T Tareiteht
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o  Zf&UT R ohl TATI et T I
I TR HT- TT=fi et  fomg STeqerell Tel T TSTal oh TTded shedl o o § ANTeH e
TG i HIfe Tl
viver farfer- s st o UforTies fasguTenss s ST foRa R 2
iver Srferfer- SR 3iTer skt ol st o forw orteneh wgfer sht SrRITT fefrart T &)
|- I8 T 9 Tgel e Aldi Ud ATHS! I HATENG ) ANl o &9 H @ Tedehl 1 AT foham
TR
ferg areqeRem o wfte
AR § HETel o fesmea  died, wrtcrshar, Gl 1 ST SR T A
HATH BT B ATEehatT i T o firer o frfire, e o o, Wi o dreimee SR i &
A S S STgd SIS H ST i et § | et = shaled slifoieh SeamTatt sh faior 2, sffesh
g GuTS, TEapf, 3T forami st ffsiar oft 81 g6t sfiem ama arar & forehr, aiepfaes STeH-
Y& 3 qehelehl YT T 4Ol &, ST 86 I feaTdT © Toh Ueh T a7 en foeiy o & 68 &d 9
HIT 3ehT TRy =T off| TR et o T =0T H g1 JvdT, Wi 31 TTH e, Zfors
HI AR et o Hiex o, Fcrhref areqeratt, ek et i ZUdR T e, 37
Y A STl RMMHS g
Rty aret wvaan
ESUIT HRAAT For) T8 |rd o 1 & i ST ST 21 o el SR e |iesiaen T <t aftorfa
& ST W o ITR-ATw & e e o AT, =nfedt 37 e IiheTed! 7Y o SATETE o &= foreh R
TS 21 I8 T, ST S TET AT ok A, ST oft ey 37 ffer <y Sfie v @ o TR Y
TG T TR 21 GFHT bt o Hordl QU |varTd /e et o T forerfra g3l (e, 2007,
8. 38) | &S YXdcdl ol FHETT, Bletiier e fire S HAderfi i que THifeen a1 AT i
&, QfehT iTiforeh 31T ieep(ceh &1 H STHT-3TT €8 deh TaTS shi 115 Hge] o il H forgamol it
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3¢ YA I T Ieci@ i eMT 2l (ITEd, 2007, 8. 40) | Ui 95 99 TS MU 8, TS
(fzrft deTTe), Hiesi-any (), e (TorT), TR (B ST THaiera (SREaq))|
T E T IR 100 THEAL, AT 250 THS &1 T ok Ll o, STareh 3T &1 H 8 T 80 THAL, AT
200 THS 2

ARTIER TSAT SR T

T 3R HIGASI-ER o a1 U | Hig Wl GaT3 [E 84 JUdcaiaal sl fe Al o el ava 8§
ufcferr g iy avarar o Scadq @ foraw dehel SR eI 3¢ off| AR IS 3t A qudeataret =t
SR H Hifed TohAT of TTHT 2600 $8T 9 26T off| F 5 STl ohi ATehe! | hiaret & TehTs T3 wigdi |
Tohts TS € off STt 3w T, fey Tt H e A # < 2 A o e @ ST o v g8 Wl i €
7*14*28 QT AT aTet Wk SATRR i off| FSeht Hiers, =eTs 3TN Ta &1 3T 1:2:4 ¥ &
2T 21 TS TR Y §E o Y SR AT B AT A o TG, TaT Tk G IR ok GSe b A F
foas foam, it sige =8t @@ § AeHres or SR ufem § a7 dar # fawfsr o, wefed
foRcialdt ATt U el 16 2Tt o, 3R 96 § Bie el arel el 16X o7l 16 o 2ict T &f a1

S WA WAl o WSe &, o 8 7o e 31 Hedl =] XE § ST ST &, 380 Th
31 sfeR ST femr 81 R el 3uRa dvaa: fect e § o ae1 € ©, gehl A i |
ST foham T oM U, T STR-fRA0T ST Iol-TT2rT Hgeh Uh-gul shi shied &, Sfalfeh s oI
T A Tl I8 e §| Ik o= H B o6 scireh o1 T o, T & is ot 7 geahi o et
GeAdT T (AT, 2007, 8. 44) |

Afttere, ferfu ofw i

T8y vrar | Aehishd $¢ 371 SUehieT o qurs] o Ard-ane fofveT Tehm o Rieq ame S 3uertor
A & (3Ed, 2007, I8, 49) | AIEASI-ER sl I A ATl Agehl 1 Hfd, Igeh! HaT AR
HEIEYUT 2T, 7, SIS H <A1 e §3 81 I8 ATa arell ageh! Tk i § FfHa 21 giterar &
TR TSWT I | =il 31 W 8l ( 3Ta, 2007,98.50) | TSN 1l H A1, hid, qeerli i s
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AT S i et 81 o & W@ w9 8 U A0 A 2| 36 ST sgd qnl et Al
TS Afat & S e §9 8 g 2

e gt wwrar

dfesh Tet 1 SreTStt R i 6 fHior 1 Secre fierdr 81 @ SR =1 il % dle 1 STAN
Hafdfed o1 $9H T TIER & HH H1 I HerdT @, IR G g aFT U o a7 off
STHERRT ITH Bt & TAfeh &1 afdes et & i s arelt argedl w1 dee tarst i |/ &
ST 7R TS o ST ST T8 STRLOT o Ui & Firerar & St o g § uTg SiTd & (3 , 2000,
8. 45) | Afdeh T Y T 31 iR T A oft ofi fiet-ar-didh 3% Hifaes &9 @ Hivd |l 7eH
TETSRTST WETHRA S THTAY, STTTerd AT 3113 I o S e 3T 18X o Sfta 1 T8 fomor o &
(X, 2006, T8. 8) | W TR W, Sifeeh HTeT o I AISHT § STRAERR i o 37 &1 g Jr1t
TR R 9T H faaniSid i o, ST 9Hehivl W gfaede o I 3T Tcdeh 9T Ush ITeT o 71 ohl 37T
ST T 371 gEL § T &= gieft ofT| U ferers e sarariet o forg sfmfera o, Sfie sl fewar
S ST o ToTT 9T SiT 70 ATet T T2 ohl Tehd o TR feig Sreqenatt =l eaTTd efit-¢it
HSIAT H IMHER Sftg ST SN T T FHIEH TS T8 THHAT H 3 T8 (AU, 2006, I8. 10) |
3HH I3 TeE T @ Toh forfir =gt it qerdt st & Stei wrifirer fégaft T ero sufesr wumiuq
foh, IR Sfeg B areehetl o foTe feahrss ST wredt |l o &9 § gt 31 3UaiT i1 ©ie forn

(&, 2000, IE. 46) |

HIdRTCI TR

HR I H el 1 et T o fermd g1l TqU, &, TeT, faer Wil wmaed st ST ot
Selteh S T Wi T A YA § 3 Al TS § g g 2, 3 wqu o forshre
ST T FHIOT EAT| YT M6 o q&d |l o U i S8 ST fhar 7 o7 SR AW AR T o
TS TS offl I8 Tk dAfeeh qeer A7 oA ©, S WU SR IWhT B SHT Al R TY 2| WIS
eI § dfeeh shiel o Tedoh T foig W et Terpmiier dRor ST 7T 9| 36 e o SR
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Tfdieratr Y shett +ft forenfara 531 o wieh T 31X sirermm Y veer Y At 3t dror o fersgeor &
fore s afdienett wmft & (3TRY, 2007, T8, 146) | Tq9 TSt shwret o Bt THTEER 74, U 3R ot
=hT HTATU, ST &, THL H STeT-3TTT TR 8, S foh 77 A Feofl, T A arer sre-fosy qoft
3R Sfia STTCHTT, SareT SFerTedsh T Sit g o Sfia o fafie geal o awtdt & & fo wmam 3,
T, T [ HT WO, SIqa fER T @lE, AAGEET § T A1 AW, FR Ak FEIE
SFET o HEH &9 3! gl off Arqareni & ST T TR 78 Hellensh [d @ ((3Em, 2007,
8. 47)

FETT SHICA ATegheTt

FHETOT I o6 S A AT b forehrer gaT| Fores ffdshett s1=1 @it il § sl off| g i
ufcart w31 offl 31 s Al § 7 ekt ST Gad ol Hiaat s o fapm e e
It I Rt 8 9 St A Al § 6T €9 8 T SR SITeIeed i SATHE! IHS & S A
Tt ox etela ik 3T THA FhelTeneh ST fGETdt &, TR el & F® seaiie 3aTetl 8 foifesT

HIRTEH, URTE HUETCH, Sfoid ST 31 ot § YRA SIeTerd H IR ST HehdT 8] WU ol
T et GO Hgea ol el 2| feweft & 50 et afeqor d, o1 Tt o, wieehfen Tt ®r U
T 3 oMl TR Sreft o oo, W <t skt § 31k THTivTe €9 8 WAt hetesh T Sifehd
&, Tarfore JeraAl SR el § fof¥et JohR ohl g WL, it e Seslar SiefaT Teer § Iohdl 71§
&, ST 36 Thel ohi TafTe foreiwar 81 (1@, 2007, 8. 48) |

TRERTCAT STegehett

TTHT 2T IcAfT o WY AT H 5 sl 1 AR §HT| TTHehTet H a1¢ I o wfedi 1 fmior g
AT ST 3 I FerTa T forsuy w1 At SCarT 7 2| 36 Sk fég wiet s avit me
forRIoaTd 81 Te Stfaftes M, Tteurae & Ry g7 & | ol SR THT aTelT U STed! Hed S0
HOTE B § Yook hl B TRIH T I AT 2| 397¢ H Toh MR SR AT AT o arer 30
=CH I I TRT| AT T R1e HfeT s SRRl § Secie1a 2| Hei Tget ST dardl Hegeaqul Srame %

112



Omniscient
(An International Multidisciplinary Peer Reviewed Journal)
Vol 2 Issue 1 Jan-Mar 2024 EISSN: 2583-7575

T8 o U T I §3 T g HIGT 3hT eIl ohi SET o foTq ST ST HehdT & S 37 O
TEAHTE Shl ST ST 9T B I 8T TG 7T &) 36 TohR TS 3T ST 9T Ueh TORIfie STreRR
TRUT HLAT © (3T, 2007, 8. 16) | 16 ©T HiST €A I A1 § Fifoh Q@1 Jelid grar & foh gaaht
U &Y Y Hi % &G H TN &1 o mn o sfcsk dvad: I8 T AT el ol gHeh AT
i =T erewor wfex, e =t foreuy wfex T o o ured Hfew s

AT

HSIAT 30 1A hl 34 slg THIA H § I8 Gl IhT 8l TeT, I ohl Sfifard FSH I HIh,
SATER &1 o HIS o HTEUTE, A e (i T1d § 3 &d Telt |t el o < g vare |
HehRd 8, I SR foRR (3w, 2007, I8, 173) Sc@= iR 307 &1 %1 200 6T I6 & o1 400
YT o6 e 0T o SR GAT AT Tifoh HaTdl JHER TeTcHsh HIT dreiel! IdTeal o It H & e
§ ofl 1 quF o gL =1 § G fRAT AT A T WG R =W A1 TS TR (460-78) o

STERTST o AT 0 WTAT o1, ST TSI o SfH 78 Weeh 2| ATehlesh ATeeRiRIa: el T

TR TER A (STERT, 2007, 8. 174) |

AT Wi T At

RE] 3T I vrdreel fafs= f&wat o gier fFmior & Seciaia W o1 shiet ol ST |rde o
el ITaTedt qeh T 31 TREd ITTedr % 3 AU ¥ e UTbg fef ot ® ( 31am, 2007, I8, 240) |
ST o Al § YT 3R AT A, IATEX0T o foTw o 37K a1 o et § Foha it 3R
ST HGT, S[aaR H T T AT SR hiomeh 7 3 At ofg 9 92 a1 TR © 39k SAfdih
TS T AR, TR R wie, e wfew o AfE dfe € (A, 2006, 8. 68) | @ wawa
St HiG | & word ST 2| Wl Icohy USTETHT IRTe0T HISE 3Te R feetarret s #fex g1 fa w0
Y el ISl § Uh AT S AT, fere wre g fidd 21 ged € 7 eI srgdreiy st
HR RE Bl o Toh TG, TFRRIGR o8 o @1, forrete@re! Si arfies qluehi 3 T SocieH 1
e & ( FTART, 2007, I8. 246) | S o <ac 10 3t 113 Irareat o S Je i o €9 §
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ST ST 1 3781 B TSTRT H HIGT SIemT o Si 70T ot SATHIaT ST HTHe qidi o fo1g Tes
21 57 22 |G 1 3T % FETaH el AT § T WHT ST 81 (WY, 2006, I8. 58) |
TSI T WX Hicieh! i &7 da8 7T Sifod ITTeL0T Hiedl &1 ¥4 Hiet § (e, 2007, I8,

246) |

Zferor Y aregeReTt

VR % e HiGXl ol WHIIG: AEehall o dIF Tl § atiiehd ol TT &; I, Farehe] ST afaqor)
o1 av # fomm, iR, e sii ey St qrr= fSRisd T 81 <ifer %o T Siat 81 3l el &
HfeT i HAR FATERR 85 €, S afaoft et  Hiex frrfiregr 8 wet Fr frafiegm & ge
ot I et ST T | A=t € e Rforat sert o TR STl o @1 [E g8 AR Qo
ST ST BRIEa! o qed Tohied g3 ( 3TaRY, 2007, I8. 196) | TR A TRId § s qeer Hidd
ufetl a1 frator feram| fomw stfererer feig € wifert o S oft ) watet wiedi shr wre ot e e
Tt AR off| w3 B Ture A1 Ot e arett ot 3R Ik FW Bie Firer 9 g ¥ |1 uH
I M AT =TT ATEhell T Tl =T T4 & =TGR (AT, 2006, I8. 69) | =gt 7 6 =ff
TTATSET % IAUE H SR H FEHI sl HIEH S T TR W B Wi semy) 56 @ o
SITEIUTETaT $TR Tk S & (/T 2006, 8. 70) |

TR Tt R Afea et st smegeher ot fafkre el 81 Eaet et o Hiet siel § 9 ST Hehd
&) Ffiesh H geiforg TR 2 § S=TTehd § U HicT &, Torarent fmior grareret Tt fasoparel = 1117 %
LT 1| € Siell o aft wieth § wedr wferg 21 eetfore R s fae arer gee wied % forg
S (HTLR, 2006, T8.79) | HIHTEH TR AHCARH Toerd HEhfd % g § 9 (3TaH, 2007, I8,
196) | ST H HHT qoardl & FeM T Wil H §, Ho GaX hel T Hict 8 TR o%ha ueee
wfeR T SR ATEQeRaT H oard ANTEH o I ot ST &) (3R, 2007, I8. 197) | & et §
HfeRT o AT TR TeAd HIeT o | Tetall hl HIGL ATEIehaTl ohl &1 GHE! H forvTiSTd fora T
& Ueh-ohe HTTCHS, Tectdl TTEIehall hl ol ST IUTA U HETSIATH H FSHI hl HIEH ST

114



Omniscient
(An International Multidisciplinary Peer Reviewed Journal)
Vol 2 Issue 1 Jan-Mar 2024 EISSN: 2583-7575

T AT )| Wi T T T S Tt TR + R o7 3 SR AW S SIS, WiE, gHs
HI Fgad o ATH I T T & (AU, 2006, I8, 73) | AT FHeAl doatd e hl FRawar 8| =t o
% Gepet Hfedt shr fomior foram om Frferieht et o sfframemeR & T 1w wide &
STTEAERIC o S ST TRIT 1| A8 <l ATqehetl o Y3l SETeLol # § U 2| Hiel o U Heq
BT & TSTHeh |1 U S {oMT 2T 2l RiEw 3 =g 50 Wie 2 =ier areqehall = dsiat | 37T
=R T BT il TR | geeat die (e wan 1) F1 i @ 1000 $. H 5o am w6
"I STt ShT Heid et FHAT" o &Y H Ffvi fopam mam 21 widw it 55 Hiet el gy e §
58 it cisi foarfrggaT R 21 (H1YE, 2006, I8. 75) |

(o=t g 1): Feeaw diw

Source -Archaeological Survey of India Government of India,
https://asi.nic.in/chola-temple-brhadisvara-photo-gallery/

TR 7 iR T fommret S aTet 2R o s H Eifad &) 11f1- 1330 wraredt o sfter afarft Wi &
forararn, o, Tgeie- AT i, SREdsH SR e Teht i foRIvdT arel areqerat %1 T8
ISTELT <d 21 T 31 ont afda dSi ot steear Hfex, forer s wfer off wvet Sirar 81 =t ooret <t
FREIHAT F HARIA & (AU, 2006, TB. 76)| AHSAATG o v # et 6iex off =t et ol
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TR 1 T 21 A8 WT=fi AT AT 8 Riifeh I8 I Te ¥ WRAICHH hl FHell i FHIdd 2 (
=T, 2006, 8. 77) |

frerd

VI Rt T ITeqeRelT TG, STeRisHe, fafag 3t fommrer 81 Wit ameq ot o et i
e o Ieehe I =X ToRLoT 7 &) Prffertt 7R At 6l ArsiT, R stefsror o SAfiih 3T
forrr & it Wi ot =5F B4 €, S BN A 3. v, foetha iy =t wverar i @i @ u
AR T TH H AT § TST R AIESiGe! ohl Gargdl ¥ T R qehreiie Hifdeh
aqfg % G | HibhteT H UST T 1T IR QROT, Taed, i, forem qui A1 Tr #iedi o
SAREHAT T = TR g1l TR H HIGHATE] o Ty | [Rertar ST1s) o off el o 3id # fRran
TeEeaut 7 STaT ST HHET ST T HfetaTeq # IO At 3R o el o afemr A o sfae
el TE dREdl 81 =l | 3o Rt i foehfed foRam SR 3ueh! SRy W g TSIt ToH
ST ST TR S o6t fRrer wifey, Ford Tromrta #iaw +f et S €, Bfag ieft o1 ks 191 81 36
I oh S HIGL o ST H TYCH Teeh foremTet SreT g1 &1 fmior 8 @l

T

s, SRR, (2007), 7000 $6T & & 1200 HIRLFSI.(2007), 7000 $8T 9 | 1200 3.
St o WA SUHETET 1 T 37, T AR STHETENT T A S,
TeHTRT ®eisT, 9,140 SR 2, 7.246

AT T (2007), 7000 Sar o @ 1200 IEERR:IE) https://asi.nic.in/chola-temple-
gﬁqw T SUHETET g%ﬁq e i) brhadisvara-photo-gallery/
TRITTT ®eais, 9.196. &, AR, (2000), I YR H FIdT HT

AT R (2007),7000 $aT 95 & 1200 S, SITET, HTEH! SHT, .45,
qh YR IUHREY &1 9T 3T, AR, (2000), =T 9RG | Trar HT
TRITTA Eeais, 9.38. STCeTH| AT JehTeH, T.46.

HIR IS, (2007), 7000 $6T1 g6 & 1200 §. YL, THGHR, (2006), HTehFr HE
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qnrrsr

AT 131877 JUTIA? ISTT SR 37671 W oA <t 81 37K =ik a1 & glaeqerf & are qurerse
& o0 IR X T& 1 foraas fora faenfofal st s Taemonant & fawg § 1fermm &4 gidr 2l 39
SCIqH Al Al ST & Sfia I Ud THY HA0 Hl JHIfEd H & 8l Selfd q1eid
YHIeI EIH1 36k GalTI0] ToehT8 1 ST 31d €| SAICTq Tarererd 16l H 393 GRIeTel € % 1eg
JTTTIH & T I8 ST ST 1o a1&qd § Sdar Sierek TRaT § 37eh1 89149 &’ 1T 81 911 THs91-
20204 ot frErTiol & GRTETet 814 ! TAfiehd] ad §U e I-d TIAHH %) Geqld 1 75 &) T&qd e
HELII ] Ievd Iod HILAHF TR T HAIRA [T ] &1 evi=g 1 qericas e w1 8l
forgah foq =11esl & ®9 § == AT1efHeh ol WX eI 100 STH1 TS 100 BTHI 1 GiFdferd fahm
TR ) Tt & S T 1 Fd A % 17 o= H9] Tt SR L ST (2017) 7 52717
ferart 711 TeffA R iRt & far=d o & forg hifkrer STATT (CR) &7 ST fanT 779 81 STt
o 953901  F1d 5371 1o BTAI %1 o018 TR SIS %1 g1 7 371 & 7R T fererfor &1
Buig Tt yredt faemfefe #1 ardem 37ferah 8l

oI Yreg - 3= UTEATHS LT, 241, 2h-E IT3ashH|

TEATIAT
FofE T T Sfe o Sifom SeT § § U T ST 21 3R T Aeed HeRRTeHsR |TeET € S

TS, 1R TR RIS St Tehmeren Hramrett o fadia et wge & Srcft 21 eediore Sfie o et
T GHTH B aTelt @i, et shvdl o T3 areft e ST Eul w1 S 2l il ST | g At ST
2 3 (GRTRTeT) Y168 TohIcH HTaHTeHsh Tiafshanal i Ue foremer farfereram st awrian @ oo
el arrefisie A1 gt S Arer @fFefcrd 81 3= 31se 19 19 H S 8] 2 gait sfta
& Tt TeqeTl ¥ SIS g% Bl 8 3TR Y SAfh i ST & AT HHT ST EehaT @ foh 20di=e ol ST
foram ST weraT 21 T FoRelt Safeh o o = 37 fEer fd 21 STerm ot Tl Sawie 1 &1 31K 3=
TEATCH SGATT AR (Ha¥H, TohIeHe |, SATHIIA0 S SiTa H 372 31 I== IUTeerd &l
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TS G R ITH TSR ST WehdT B1 I€ Sia shY TS Tearet & 31t et & ¥ fue wendt
2 g oft a1 T 2 foR 3 TIeeht Y sIgTeRt RfE o Tt ol ofi ST ST HehdT R1 ShiFcdt ST ATigST
(2005) 3 ST foh Bodide sht qeT T H Ioo SATCH-AFM, I HTCHITHTE, HIHTS e,
ST e S AT ek gefs aftuferd 21

Toremere & 3= Areafien Tt W sTeraa forenfifat o foramered) Sfiam & Rudiae ot fomiy weea @ it
7% ToRTRTaeT T 9% TH T & ST BT Ter 31fek qera oht fearfa & g1 21 3 otewen 7 feremeff
Sifeet sifoaeff SAfeRT 1 AT R AT IO aaret e agd ST Bid 8 adae
eIl I | S A1 GRIETe & & S ot 1 7 e ST=sT Heqy wUd! ¢, Mg 3
HhRIcHE AT shl Y 3T o] 1 T8 91T foenfefat 9 7 shaet qqra, feiar, F 19@1e Sl 1
S T 7aE AT & AT SThT e Juet 7 +ff g ! 2

e ATfeed ot e

AT (2021) o Heh HiHE G HE 3 FeiaH g UeheiHeh ST=ileHe STHIT BTER Hehell Tecd
T JITT A fosa o ST o7 SET St HTEA{Heh T o BET hl g4, T-3TTLTON hT
T IThT ANfereh Juctioer o Taie | HEAT oMl TSrereh fsshd & smrershat 4 9 foh Swammen i T
T BHA-BEATHT H ST -HTHTON o 16 2016 3T T BT & 15767k TIOMTH &y 3o He (i
T o forenfelat g | € ofiaa Sefires Suctfey uTs S| TeReT (2021) “Shided 3AT% =g 37
frartie diggel Ta § TH Swiee i evfie Rehed g Stet 80i=d STHITT TeIcTHed” ohT STea fohall
T forhs o e T o Sefiee Hae ST (T So THo) Td foRRIRI o Hed S0 e i
ToreR R st & et oMl 36T SR Y (2021) 7 “gARHS U fhufefadt 391 shifeaey e sofia
T feafir S0 ueiaiticd ot STeae TR Sk STEarTH T 3exT YT SIferd foheTil ST JTaHTeHe
15, TETCHRT Ta QW18 o e Eeley ATTUa T | Torssheit & et forarm 7 fofs sraror sfere femsmia
ST TETCHRAT T 29 o T Hhicqeh U HaieT ol ST ST ol THTcHs e AT fou e
ITRT 21T T T 37freh M| 37 Fa0T STy forsnt § fvfiHE o Tt shl sIeM o folt 3= T=HTeHh
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Tiafafert o gt foram ST dehar om aifeet (2022) T 40 9 & 7 F 40 I O HTF W ok @A
A ATt SATHAT o Tl g, SiTa |qfy TR 31eeTe 1 3T foram| foraer e o wmerskal 5
T foh TR sr=dii ol S@Tet it STl shl 33 3T ST Sqs J S0fi=e 0 hig ST T TdT ol
T (2022) 7 ATEATHR TR o forarmf il gefiee o T T ST o Tk dererd o f¥rereh 3o
ey S Tt Teqetl W a8 Svfiv ot FTar &t J1a ol 462 fernferan (et 271 3@ @ 191
BTATY) o ATGFodsh Fawt H forT T STear § ra fof Jt o ot o o Hisfiegs are o farenffa
=l B T TqT ARk o1, foreshT SRt Hised § s o forertefa i sifersk & tferss gforasti =6t
SITH AT &1 EhelT § |

HAE S & Hferd NTH ST I8 S911d § foh TRTETc! 1 Helel IucAfod Aoy geTenshal T
e i S8 =0 @ 9 weifra € qor ureatiss TX & fenfder & o e ww stfard
HATITIhAT 2| TfeTT e eifiTen & {36 Ameafiss Tt & i & 2dig Tt i S 6l T 39k THy
forenTer o 32 ol ITH o STl

ITLIA T HFTATIHAT TS HEw

TS shi AT ek S Tfreeff g § Teareh safch Sicife dHTe 37T STe@Te o1 WIHAT d & STl Tedoh
Tk T T A& 0= hl ST AT 2l =1t ST ST oh 3hIX0T Seeish S Teh ol H &l & a8 i
G H Eel S UTH LA ohl IR HLAT 81 ST 2 130T Gt o forermfeia shr s 3fveh Sfte 7 siga
TR FHETSAT T AHAT HEAT 9 T&T & S e 1 qalra ST e, T, 3199, foar a
WISHTCHe STEATH 3T YW & Uet aftfeerfr o forerela st weh U STdTerer i STreaehal gidie,
Srew o w1 T8 Tkl 3 foiar § 2015 & ¥R § fooclt TR 3 9t foremert & areasnn § et
ST ShT T, TTITITe-STTeTRd ITgeshd, Hha H AT 3Te & |1 ofi=e i 9gTaT o
T Toh Shifenil shaw 33T 2| acs svf=e Rdie (2023) o STTER S feranmere ferenfeft i gofiva
o STATHERAT 4d &, 3TH STTRRTH o St THUTTHT ST foranfeiat o Sfad # 311 3uciiod o 1Y 3A1eeh
gunTora B shT &THaT Bl ® wRdiT T e i, 2020 & *edt @ 1 semar 29 % fow e @
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gfenior 3 ffafer et stferm i ara=ha i agacaia adiclt Rfcrt i 1o wee far

T I UTNGYT § 2 o A1 SAfeTH 1 3evd forenfelat st 7 shaet fersk o7 e A o ferw

TRTfRTa =T © S11q shefl ohetl oh 3fet o SITeT f31efor AT ht Sfsherm o Budfi =Rl sTgral <1 SR UH

SATATSRT ST & STat foremeff wort # Strenfaame S AT, STees Heqy X ekl 36t 3239 <l TTfH

T I ATEATHE TR I STAR Torriiy i Svfi=e sl ST T ST =i ¥ie S7eare § foram

TR

I LTI 6 Ievd

1. I=d ATEATHR TR T TR SH-SAIS! hl I8 T JeTcH STEAI ATl

2. I ATEATHh T IR ST WIed ferenffy @ arefior ferenfeft i avfine o1 qerrones st
|

IS 3TLTTT shi TeheuATy

1. oo UTEATHeh T T ST BT DTS h 3ol & i wrdfeh 37at e 2

2. 3o ATEATHR TR X ST vk} feremffat & oot forenfelart ot Sodive & wh1E aeer sfaw et
2l

IIVET STETAT hT URETH

T MY ST H BIS SIS o I T SIS o hall 11 T a1 12 o hell T o il o w8l

F yrrfio feremfofat et wftnfera foram e 2

yirerfarfer

SIS ST ST H FUTHTCHR ey ohT Taieqor forfer st sRinT fefar T 21

aufy

S MY LA 2 I TR 6 BTYS SIS oh Ioa HIEA(Hh T I STEAT &l 11 T el 12

o et Ue forgr ot o g fornfefa ot amfy o w9 § Wy forar w2
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uferest uat ufeest oo= ugfa
S I ST 1 BT SIS o fofvi foremeri s 200 ferenteii st afnfora foram mm 8 (ore
100 BT 100 BATE, <ff) 3T =T T ST 1 <9 16-19 T o SR a1 o e fopart 71 2

SUTSET o TR T ATG ek Tfel T qehriieh st T foham 1T 2

I LA B TIH ITHIUT

S MY ST 7 Slo TeATelt Tt 3R Sfo SIHhT LT ST & 2017 H i gfie st
T JANT FoRaT 7T B WIOHT W 62 3TgeH IS & ST 5 SATHT-ITT ikl H fawiford & (1) iR
ST (2) SRS AT (3) TTHTISTR HSATIT (4) HTEAT R SHeATIT (5) HTSTcHeh HeaToT| HTI-T
T TATSRATE GT Jeish TeHd, Hewd, STHUTd, STHEHd 3T gedTIash JHEHT ol Svi=d ATa 7 62
T & ST Gt FHo FHIHS ©| 6 AT b1 STl o ToAQ (e gRr) Arat 7 92 St 1 agen
9 18 | 40 =T 2T AT AT 26 120 JoA1AT, ToW ST AT, oh ATgeeseh & U =i et o fopa
T M| T S fereaT Y oET e fafer (fowm-aw fafen) o emem w it 8 off, soeht
TUMET = 0.88 AT 775 off Forersht @referar .01 Tt o Hecdqul 2| Ug forsdwur st el Hres uder
Gosifered 01T Tohed o T AT foraT TRIT T, ST AT Tohed T €, HeHae bl TOMET r = 0.91 T T8
ot

Tifteaeht ufafemat

SR ST H SRS o (I woT o WeaH T Wiel forerer T Shif=eh STUTd |ifedsht shl Yh fora

TR
Waat T fargauT ve ufvori it st
fasgwor -1
R 1 I HE&AT -1 “Iodl ATeATHE T T HIRA SHA-SEATA! hl S H HT TR

HEIYT h{HT’|
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gftehfeud IiEheT T (HO)-1:- 3= HTeATHeh TR W TR SH-SHTST hl ai9g H i3 arefeh
e

arfetent E&1T: 01
e 1o 9T 3= HreAfies T UT AT S-S o AEAHM, HTeh [t qeiT shif=deh
ST (CR) HH
P =R N I | gF®adgad | df ShIFIh3TUTT | 0.05
=T M S.D. BT A *qrefepe
“CR” TR W
fshy
. BIE 100 268.30 9.38 108 3.37 el
2 EIEn 100 263.63 10.26

0.05 FrefehaT T 9T CR T AR 71 = 1.98
TIOTTH st SHEAT: - IUUh ATfeAshT §&AT 01 H 20=E A9 92 U6 200 3= AT R T 9T LTI

fornfofay (S 100 B qAT 100 SETT R) & Texi T HEIH HA: 268.32 F 263.63 3T AHH

forereT shsT: 9.38 10.26 T sh1f~deh TATT (CR) 1 A 3.37 &

UGG HE&T: 01
LAY AT 9T == Hreafien T UT AT BH-SETAT oh HEIH o SUSITNE

HETH

263.63

100

300

200

100

ETE EBEN
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SITH ShTf=eh 3TATd (CR) 3T HI Tl o & foh = 198 T Hrefehal o &R/ 0.05 9 HROf 71 1.98
& 37k 81 3EfTT I W 71 0.0 HefehaT &R oX |releh & ST faTiad TieheaT HO-1 i STETehi
foRaT ST 21 39 YRR 97 TR SATT RAaT © Toh 3= ATeafieh TR W STeaRid SHE-SHETel &l
T T H wrdfen AT )

ok afeom 3T d € foh 3= uTeafire TR W stea fernfii # ot it fufiee @ wR
BTATSAT T T H 3125k T T2, Seeht S 0T TR SHIS § T T4 SEhAd 1 g &t
AT & STET T AT b Tfcreptal & STfereh STerfireram &t STt @ ST STt &1, BT ol qorT &
3175k ST T T BT ScaTe T

farsgeor -2

ST T ILIT TEAT - 2 “I=T HTEAHeh Ta¥ T AT we] feranfeiat ua urdior feremfera
BT T eTCH STERIA AT

UiehfeTd qiehedaT (HO) 2 ;-3 HTedfieh Tt T STeqg-ia el foenfon wd urtor fomfofn <

T d IS areleh FaT T Rl

qTTeRT H&AT 02
U ATOT O 3o HTeA i TR R STed-a el foramfefat wa omeior feremnfefat & wermm, aeen
et e shif=eh 3ATd (CR) W

Y R N | #9H | "Faidaead | df | BIdbargurd 0.05
NS M S.D. BT A *refehdr
“CR” TR W®
forepy
1. | o foemedt 90 | 264.28 10.94 198 2.25 RIDED
2. | gmor foemet 110 | 267.49 9.26

0.05 @relehdT T 9T CR h @R AH= 1.98
i Y SATEAT: IUUTH dTfetohl ST 02 H 20 Y HT9=t 9T U6 200 Io< AT Heh &L I 3T

forenffart (RSt 90 STt faremeff e 110 zmefior foremeff 2) & yext o1 Head shHsT: 264.28 9 267.49
HITHTT fereret shAeT: 10.94 F 9.26 TT hTfeieh STIUTA (CR) T HIH 2.25 2 TR ITH shif=aieh AT
(CR) 3T AT TT o Taifoh = 198 TEThdT o &R 0.05 9 ARO 917 1.98 | 31fersh 21 gafeie a8
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THAT 0.05 GrefshaT TT 9T @refen B 3T gfaurfed afteredaT HO-2 s 3re=flerTt formam ST 81 39 T
T2 i 3 st @ for = areafies T W srewa wedl foenfeiay wa oo feenfefn hir
e # grefer A R

TUSIHANG HE&AT: 02
AUAEY HTIT U ST HTeA e T W ST Sredl forenfoy war arior fernfeia o e &t
UK R

HEGHTA

267.49

264.28
300 110
200 90
T femeff
100
T A

m e et murdor faereff

STk TRy 3T R § T S ureafies T W stera frenfiat & wedt fornfele i gufae
=1 ot | Tretor foremfft o aedivie T v 3tferen e , foreshT s s Tt formi
T TSl Tehfcish ATATaoT H STEFH AT TTET T (BIGHT, T (2022) 8 3g4q)|

Freemd

STET | ITH THOTTHT T 8 T BIaT © foh Seamreafies Tt O STe2mtd ST ohl 3ufiae ey 1
qT H 337k & 7R amefior ferenfft ot dvdivi et oft wredt feremfele oht ot 7 stferen ara m B
Wferen ffeared

STEA e ST R foren ot o aofi=e 1 ST foham T @ <ifeh vfioe Are Sfie 1 e
& 2| T ek T8 e =TedT & HIT ST 7 T i S HIE & Tl ST =T8T 8§ $afeTy
Tornfeit o foTg off Sofie S5a STawas 2l ace e e (2023) H o samm T § f6 S
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foremerr feremffat <hr Sdiere st smerfireRar 3d €, ST 1R o Sigat uftormt ofi frenfef o Sfam
T 7Tk SUcfed ok WY SRR TwIferd g T amar gt 7 formeff St Sofie o wrer st wET
e o g atehl o AT T Tkt ST 370 TehRIcH e gEehioT o forehre BT o7t 3 T o a1,
TETH I STTERT AT o ol 3T Trg o forehmer o ST Heraut ATeH & |afll

|
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