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STUDY OF OPTICAL PROPERTIES OF CERIUM DOPED
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Abstract:

Novel microwave assisted Solid
StateMetathesis (SSM) synthesis technique
was effectively used for
synthesizingNaLi; PO4:xCe
(x=0.01)phosphor. Simple household

microwave oven with output power 9200W
was efficiently used in synthesis process. The
Solid State Metathesis reaction is  self-
propagating type of reaction in which the
formation of the high lattice energy by-
product like NaCl is solely responsible for
carrying the reaction. The metathesis
reaction can be initiated by heating the
reaction precursors by external sources of
energy like microwave clectromagnetic
waves. Microwave heating is accompanied
with several benefits over others routes like
shorter reaction time, less consumption of

potential energy, improved vield and
product  uniformity and controlled

morphology with desired properties. The
structure of NaLi;PO4 :xCe of prepared
phosphor was investigated and confirmed by
using X-ray diffraction technique. Further,
the optical properties specifically
photoluminescence  of  Cerium  doped
NaLi,POj phosphor was examined.
Keywords: NaLi; PO ,:Ce;
Photoluminescence; Solid State Metathesis;
Microwave.

1. Introduction:

Since many decades. orthophosphates having
general formula ABPO, (here A is monovalent
cation and B is divalent cation) are being

studied. These compounds form a large family
of mono-phosphates with various structures.
The relative size of the A and B ions play key
role in deciding structure of these mono
phosphates. These compounds have  high
thermal stability and are also known for being
used as an efficient luminescent host[1]. The
family of Phosphate compounds are commonly

known as orthophosphatesand have raised its

importance due to their wide applications

specifically in the field of solid state lightine.

They possess superior optical as well as

ferroelectric properties and many intriguing

features such as excellent thermal, mechanical,

and chemical stability which make them unique

for all the types of displays [2].Phosphate

compounds have their unique characteristics

such as they are capable of providing many

crystal field environments which is generally

imposed on emission centres.  Phosphate

material used as a phosphor which can be doped

with rare earth ions also exhibit excellent

thermal and charge stabilization [3]. Alongside,

phosphate  compounds are  familiar as

amultifunctional material. Recently.
orthophosphates are being extensively studied
because of their structural diversity. These
characteristics  of  orthophosphates  are
responsible for establishing them as a best host
materialwhich caneasily accommodate active
rare earth ions.

In this paper, brief information
aboutCerium doped NaLi:PO, synthesized as a
phosphor material is elaborated. Novel Solid
State Metathesis using microwave oven is the
key method of synthesis. Many researchers tried
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Abstract— Nanomaterials are a diverse class
of materials with dimensions ranging from 1
to 100 nm, offering exceptional surface areas
and unique properties in magnetic, electrical,
optical, mechanical, and catalytic fields,
which can be precisely controlled.
Researchers are exploring green, sustainable,
and economic techniques for organic
transformations of raw materials, with
nanostructured catalysts being preferred due
to their surface-active sites, high recovery
rate, and ease of synthesis. The various
nanocatalyst including mixed metal oxides,
magnetic, core-shell, polymer-based,
graphene-based, nano-supported have been
employed as nanocatalyst in organic
transformations. Metal/metal oxides
nanocomposites, in particular, have emerged
as viable alternatives to conventional
materials in  various fields.  These
nanocatalysts offer advantages such as
increased surface area, selectivity, and
cost-effectiveness. They are also inexpensive,
stable, and can be easily recycled and reused
for multiple cycles. The current review
outlines the various types of metal/metal
oxides nanomaterials involved in catalysis for
organic transformations.

Index Terms— metal/metal oxides,
nanocatalyst, nanomaterials, organic
transformations

I. INTRODUCTION

Nanotechnology is considered one of the
important  technologies of  day-to-day
developments in research nbecause 10 its
exceptional mechanical, electromagnetic, and
optical characteristics. Nanomaterials  are
man-made, possessing special properties and
functions with, at least one external dimension
that measure 100 nanometres [1-4].
These nanomaterials include nano-objects such
as nanoparticles, nanofibers (rods, tubes) and
nanoplates, which can consist of different
materials in the form of alloy and intermetallic
compound and having different structures like
crown jewel, hollow, core-shell and alloy
structure. Metal/metal oxides nanomaterials are
synthesized by physical, chemical and biological
method, it involves Thermal and photochemical
deposition, chemical vapour deposition,
sputtering, sol-gel, co-precipitation, micro-
emulsion, hydrothermal, solvothermal etc
(Fig.1). The increasing uses of such synthetic
nanomaterials have increased the scope of its
application in  different fields includes
environmental, energy harnessing, biomedical
sector and catalysis [2-4].
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Abstract
The study of Copper-Silver bimetallic
nanoparticles (Cu-Ag BNPs) has grown
significantly, especially in last decade. Cu-Ag
BNPs has been synthesized by using biogenic,
chemical, and physical methods. The
biosynthesis of Cu-Ag BNPs mediated by
plant extract is simple, low cost and safe for
environment. Plant extract contains phenolic
compounds like alkaloids, flavonoids,
terpenoids, tannin ete. are act as reducing
agent and stabilizing agent are ligand
moicties like carbonyl, carboxyl and amino
groups were useful for synthesis of BNPs and
obtain non-toxic by-product. In chemical
methods reducing agent like sodium
borohydride, hydrazine hydrate, ascorbic
acid ete. are used for the reduction of Ag(I)
and Cu(Il) into Ag(0) and Cu(0) respectively,
and stabilizing agent like poly (vinyl
pyrrolidone) (PVP), Poly (ethylene glycol)
(PEG), Poly (vinyl alcohol) (PVA) etc. are
prevents the further oxidation of silver and
copper. Inphysical synthesis no requirements
of reducing agent and stabilizing agent,
simply deposition of one pure metal on
another metal.To the best of our knowledge,
there are no separately review papers in the
literature on the synthesis of Cu-Ag BNPs by
biological, chemical, and physical methods.
Therefore, we provide a clear perspective on
the synthesis of Cu-Ag BNDPs.
Keywords:Biological synthesis, chemical
synthesis, Cu-AgBNPs, nanoparticle
synthesis, , physical synthesis,

Introduction

Bimetallic nanoparticles have gained attention
in recently due to their favourable biological
and industrial applications [1].Bimetallic
Nanoparticle is combining of two different
metal and having particle size is in between 1-
100 nm. Bimetallic nanoparticles are currently
the subject of interest in intense investigation

and research is in progress due to great

properties (catalytic, thermal optical, electrical

and magnetic) compare with monometallic

nanoparticles [2,3]. Synthesis methods of
bimetallic nanoparticle are  co-reduction,
successive reduction method and

electrochemical method [Fig.1]. In co-reduction
method, two precursors and stabilizing agent
added together in suitable solvent. Metals are
presents in ionic form to convert into zerovalent
required reducing agent into it. In successive
reduction, first added one metal precursor with
stabilizing agent followed by reducing agent
after first metal reduce completely then add
another metal into it, this method leads to
formed core-shell bimetallic nanoparticles. In
electrochemical method, bulk metal converts
into metal atom. In this method, two anodes are
made up from bulk metal and cathode is
platinum metal plate, stabilizing agent mixed
with electrolyte and current passed through ions
and metals is formed at anode and reduced by
platinum metal plates [4-7]. Bimetallic
Nanoparticles are also synthesized by physical,
chemical, and biological method, it involves
Thermal and photochemical  deposition,
chemical vapour deposition, sputtering, sol-gel,
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ARTIFICIAL INTELLIGENCE: FUTURE OF BUSINESS
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ABSTRACT:

Al is transforming business processes, driving efficiency, innovation, and competitive advantage
across industries. Adopting Al technologies strategically can lead to improved decision-making, cost
savings, enhanced customer experiences, and sustainable growth.

Considering development of Al technology in every sector especially in business, Al already took a
non-replaceable place in business activities. Therefore Al is the future of business.

INTRODUCTION

Artificial intelligence (Al) refers to the simulation of human intelligence processes by machines,
especially computer systems. These processes include learning (the acquisition of information and rules
for using the information), reasoning (using rules to reach approximate or definite conclusions), and
self-correction. Al encompasses various subfields such as machine learning, natural language
processing, computer vision, robotics, and more, all aimed at creating systems that can perform tasks
that typically require human intelligence.

Artificial intelligence (Al) exhibits several key features that distinguish it from traditional
computer programs. Here are some of the prominent features of Al:

1. Self Learning:Al systems can learn from data and improve their performance over time. This is
typically achieved through techniques like machine learning, where algorithms are trained on large
datasets to recognize patterns and make predictions.

2. Reasoning: Al systems can use logic and reasoning to make decisions and solve problems. They can
follow rules, infer conclusions, and apply knowledge to new situations.

3. Problem-solving: Al can tackle complex problems by breaking them down into smaller, more
manageable tasks. It can explore different solutions, evaluate them based on criteria, and select the
most appropriate one.

4. Adaptability: Al systems can adapt to changing environments or new information. They can adjust
their behavior, strategies, or models based on feedback and experience.

5. Perception: Al can perceive and interpret the world through sensors, cameras, microphones, and
other input devices. This includes tasks like speech recognition, image processing, and object
detection.

6. Natural language processing: Al can understand, generate, and respond to human language. This
includes tasks like text analysis, sentiment analysis, and language translation.

7. Autonomy: Al systems can operate autonomously, without constant human intervention. They can
make decisions and take actions based on their programming and learning.

8. Creativity: Some Al systems are capable of generating new ideas, designs, or content. This includes
applications like generative art, music composition, and creative writing.

“MULTIDISCIPLINARY RESEARCH AND STUDIES NCMRS-2024"
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9. Collaboration: Al can collaborate with humans and other Al systems to achieve common goals.
This includes tasks like teamwork in robotics, coordination in multi-agent systems, and human-Al
partnerships in various domains.

These features collectively enable Al to perform a wide range of tasks across industries and
domains, making it a transformative technology with vast potential for innovation and advancement.

Al in Business
Artificial intelligence (Al) has numerous applications in business across various sectors,

revolutionizing how companies operate, make decisions, and interact with customers. Here are some

key areas where Al is making an impact in the business world:

1. Data Analysis and Insights: Al-powered analytics tools can process vast amounts of data quickly
and extract valuable insights. This helps businesses make data-driven decisions, identify trends,
predict customer behavior, and optimize operations.

2. Automation: Al enables automation of repetitive tasks, reducing human effort and errors. This
includes tasks like data entry, document processing, customer support (chatbots), inventory
management, and more.

3. Personalized Marketing: Al algorithms can analyze customer data to create personalized
marketing campaigns. This includes targeted advertisements, product recommendations based on
preferences and behavior, and personalized email campaigns.

4. Customer Service: Al-powered chatbots and virtual assistants can handle customer inquiries,
provide support, and even perform transactions. This improves response times, enhances customer
satisfaction, and reduces operational costs.

5. Predictive Maintenance: In industries like manufacturing and logistics, Al can predict equipment
failures and maintenance needs based on data analysis. This proactive approach minimizes
downtime, extends equipment lifespan, and improves overall efficiency.

6. Fraud Detection: Al algorithms can detect anomalies and patterns indicative of fraudulent
activities in financial transactions, helping businesses prevent fraud and enhance security.

7. Supply Chain Optimization: Al can optimize supply chain operations by analyzing data from
various sources, predicting demand, optimizing inventory levels, identifying cost-saving
opportunities, and streamlining logistics.

8. Risk Management: Al-powered risk assessment tools can analyze complex data to assess financial
risks, cybersecurity threats, market fluctuations, and regulatory compliance issues. This helps
businesses make informed risk management decisions.

9. Human Resources: Al can assist in recruiting processes by analyzing resumes, screening
candidates, conducting initial interviews (via chatbots), and identifying top talent. It can also help in
employee training and performance evaluation.

Overall, Al is transforming business processes, driving efficiency, innovation, and competitive
advantage across industries. Adopting Al technologies strategically can lead to improved decision-
making, cost savings, enhanced customer experiences, and sustainable growth.

Challenges BeforeAlin Business
While artificial intelligence (Al) offers numerous benefits to businesses, it also has certain
limitations and challenges that need to be considered:

1. Data Quality: Al algorithms heavily rely on data quality and quantity. Poor-quality or biased data
can lead to inaccurate results and flawed decision-making. Ensuring data accuracy, completeness,
and relevance is crucial for Al success.

2. Interpretability: Some Al models, especially deep learning models, are complex and not easily
interpretable. This lack of transparency can make it challenging to understand how Al systems
arrive at their decisions, which is a concern in regulated industries or when dealing with sensitive
data.
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Ethical Concerns: Al raises ethical concerns related to privacy, fairness, transparency, and
accountability. Bias in Al algorithms can lead to discriminatory outcomes, and ensuring fairness and
ethical use of Al remains a significant challenge for businesses.

Initial Investment: Implementing Al technologies requires significant upfront investment in
infrastructure, talent, and training. Small and medium-sized businesses may find it challenging to
afford these initial costs.

Integration with Legacy Systems: Integrating Al with existing legacy systems and processes can
be complex and time-consuming. Compatibility issues, data silos, and resistance to change can
hinder the seamless adoption of Al in business workflows.

Lack of Domain Expertise: Developing and deploying Al solutions often requires domain expertise
in data science, machine learning, and Al technologies. Businesses may face a shortage of skilled
professionals with the necessary expertise.

Security Risks: Al systems can be vulnerable to security threats such as adversarial attacks, data
breaches, and manipulation of Al models. Ensuring robust cybersecurity measures to protect Al
systems and data is essential.

Regulatory Compliance: Compliance with regulations and standards related to Al use, data
protection, privacy laws, and ethical guidelines is a growing concern for businesses. Non-
compliance can lead to legal and reputational risks.

Over-reliance on Al: Over-reliance on Al without human oversight and intervention can lead to
over-automation and loss of critical decision-making capabilities. Balancing Al automation with
human judgment is essential for effective business outcomes.

Addressing these limitations requires a holistic approach, including data governance practices,

ethical Al frameworks, cybersecurity measures, talent development, and strategic planning to maximize
the benefits of Al while mitigating risks.

Al is Future of the Business

Al indeed represents a significant part of the future of business. Its transformative capabilities

are reshaping industries and revolutionizing how companies operate, innovate, and compete. Here are
some reasons why Al is considered the future of business:

1.

Data-Driven Decision Making: Al enables businesses to leverage vast amounts of data to make
informed, data-driven decisions. This leads to more accurate predictions, better insights into
customer behavior, and optimized business processes.

Automation and Efficiency: Al automates repetitive tasks, freeing up human resources for more
strategic and creative work. This results in increased efficiency, cost savings, and faster response
times.

Personalization: Al-powered systems can deliver personalized experiences to customers, such as
personalized product recommendations, tailored marketing messages, and customized services.
This enhances customer satisfaction and loyalty.

Innovation and Productivity: Al fosters innovation by enabling the development of new products
and services, improving existing processes, and driving productivity gains across various functions.
Competitive Advantage: Businesses that effectively harness Al technologies gain a competitive
edge in the market. They can adapt quickly to market changes, anticipate customer needs, and
deliver superior solutions compared to competitors.

Risk Management: Al helps businesses identify and mitigate risks more effectively by analysing
vast amounts of data for potential threats, fraud detection, compliance issues, and cybersecurity
threats.

Scalability: Al systems can scale easily to handle growing volumes of data and user interactions,
making them well-suited for businesses experiencing rapid growth or expanding into new markets.
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8. Customer Insights: Al analytics tools provide valuable insights into customer preferences,
sentiments, and trends. This enables businesses to tailor their offerings and marketing strategies to
meet customer demands effectively.

9. Operational Optimization: Al optimizes various operational aspects of businesses, such as supply
chain management, inventory forecasting, resource allocation, and logistics planning, leading to cost
reductions and improved efficiency.

10. Predictive Capabilities: Al's predictive capabilities help businesses forecast trends, demand, and
market dynamics, enabling proactive decision-making and strategic planning.

CONCLUSION

Overall, Al's integration is crucial for businesses to thrive in today's data-driven, fast-paced
environment.While Al offers immense opportunities for businesses, it’s essential to address challenges
such as data privacy, ethics, talent acquisition, and regulatory compliance to ensure responsible and
effective Al deployment. As businesses continue to embrace Al technologies, they are likely to
experience continued growth, innovation, and competitiveness in the future. Considering development
of Al technology in every sector especially in business, Al already took a non-replaceable place in
business activities. Therefore Al is the future of business.
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Corresponding

Abstract:
Electronic waste is one of the fastest growing waste streams in whole world. Faster

innovations of electronic product, are forcing users to throw away old products, which results
massive e-waste to the solid waste stream. It has forced to all countries to invent, improve and
implement environmentally sound options and approaches for E-waste management, with a view to
alleviate and control the ever growing threat of Electronic waste to the all living being and human
health. Electronic waste management is given the top primacy in many countries, but in some
developing nations like India, it is challenging to completely adopt or replicate the E-waste
management system in developed countries due to many country specific issues viz. socio-
economic disorders, lack of infrastructure, absence of appropriate legislations for E-waste, approach
and pledges of the concerned, etc. E-waste is rising exponentially in India at the level of 10%.
Foremost recycling of e-waste is carried out in the non-formal sector using embryonic and harmful
methods. This paper focus on assessment of the E-waste management system in India and roadmap
of E-waste management. And discussions of various tactics, policy, trade, recycling practices and
road map for the sustainable and effective E-waste management system in India for ensuring
environment and health, is proposed.

Keywords: E-waste, Recycling, Policy

1. Introduction
The unwanted and dead electronics products ranging from consumer electronics, Industry

Product, ICT and home appliances and their peripherals are called as Electronic waste (E-
waste).Comparison of the E-waste is very diverse and complex. E-waste contains more than 1000
substances, which can be classified as hazardous and non-hazardous substances. E-waste is
hazardous/non-hazardous depending on his properly storage or recycling. E-waste can be harmful if
recycled by rudeprocedures and it can harm the atmosphere and hazardous the human health [1-2].
The hazardous and toxic substances include Pb and Cd in PCBs. Mercury (Hg) is found in CFL,
relays and some other Products [1]. Figure 1 shows Waste from some Electrical and Electronic
Devices.

Ecologically sound management of e-waste is presently one of the utmostserious and
challenging problems, not for India but across the biosphere. If we see the former three decades,
India is veryfastgrowing markets for electronic products. Government of India (Gol) has launched
the National Policy on Electronics 2012 with the vision to make India a globally competitor in
Electronics Manufacturing [3-4]. United Nations University based study has estimated that India
generated 2 million tonnes of e-waste in 2015 [5-7].
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There is little study has so far been made to know the effect of the e-waste in the

environment especially in India. Some NGOs found that the recycling of E-waste in non-formal
sector is hazardous. Greenpeace had reported that increase of pollution by electronic product
manufacturing industry. No enough data is available in India are violating the prevailing laws for
labour, environmental protection and Industry.

The economic change by COVID-19 pandemic health crisis, Small Electronic Devices
accounting for 35% of the WEEE (Waste Electrical and Electronic Equipment)
Reprocessingworldwide market in 2021, is predictable to value US$ 2,458.97 million by 2028, rising
at a revised 9.89% CAGR in the after-COVID-19. While Metal Smelting was the foremostsector,
accounting for over 81.74 percent market share in 2021, and altered to a 9.03 % CAGR throughout
this predictable period [8-10]. Figure 2 shows WEEE (Waste Electrical and Electronic Equipment

Ajasra

e
COMPUTER AND

LARGE SMALL TELECOMMUNICATIONS  LOW CONSUMPTION LIGHTING
APPLIANCES APPLIANCES EQUIPMENT ELECTRONIC DEVICES FIXTURES
Refrigerators, Vacuums, Computers, Music players, Fluorescent tubes,
washing machines, irons, laptops, radios, energy saving
dryers, toasters, printers, televisions, lightbulbs,
dishwashers, fryers, computer screens, camcorders, LEDs and luminaires
cookers, alectric coffee mice, speakers,
elactric stoves, makers, calculators, amplifiers
radiators, alectric knives, phones and sound and
microwaves, hair dryers, mobile phones instruments
fans and razors and musicals
air conditioners watches electrical

ELECTRIC AND TOYS AND SPORTS MEDICAL e stebbcio VENDING
ELECTRONICTOOLS AND LEISURE EQUIPMENT DEVICES INSTRUMENTS MACHINES
Drills, Electric cars, Electronic Smoke Dnnk!ng
screwdrivers trains and trucks, thermometers, detectors, machines,
electrical, portable consoles, sphygmomanometers, heating regulators snacks,
sewing machines, video game, etc and thermostats coffee,
lawn mowers heart rate monitors etc

and electric saws and sports timers

Recycling Market) [9] and Figure 3 shows Actions to help reduce waste.
Figure 1: Waste from some Electrical and Electronic Devices
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difficulties linked with E-waste in India started since the economic liberalization, after 1990. Due to
the stiff competition in the market of brand, quality, price and services offered between the various
Indian and External firms, the electronic and consumer durable industry grew in India. Also, during
the post-liberalization era, due to cheaper rate and increase in the purchasing capacity of the
individuals, there was a big boom for the electronic goods industry in India, especially for the home
appliances. Further, due to infrastructure reforms and e-governance, IT revolution in India is
noticeable in a big way in all sectors [11].

a) Recycling Practices
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There are few companies capable of recycle and reuse the waste they manage. One of the
main causes is the large investment they need to adapt or enable facilities to carry out the recycling
and extraction of valuable elements from the electronic waste generated to reuse them.Currently,
they can be grouped into two blocks:

Pyro metallurgical industries. It includes traditional processing method to recover metal (i.e.
burning) [12].

Hydrometallurgical industries. It includes another metal recovery processesi.e chemical leaching
[12].

Million’s tons of e-waste are generated globally every year. More or less of it ends up in landfills,
where toxic chemicals can leach out over time. E-waste can also stream to under develop nations,
where informal e-waste dumping can cause serious health and pollution issues.In 2019, world-wide
WEEE was 53.6 million tons, with only 9.3 million tons of documented collection and reprocessing,
a recovery rate of 17.4%, compared with 57.4 million tons of world-wide WEEE in 2021, with only
9.3 million tons of recorded collection and reprocessing 11.17 million tons, the reprocessing rate is
20.13%, and 7.5 kg of e-waste products are produced per capita [13].

b) Initiatives and Policy

In USsome states enacted some form of regulation for e-waste. Latin America has made
significantdevelopment in employingexplicit e-waste regulations over the past decade.Mexico,
Costa Rica, Colombia and Peru, is also progressively working for e-waste management. Brazil and
Chile are working on E-waste guiding framework. Chile is currently developing explicit e-waste
protocols, which include collection,reprocessing and enactment policy.Colombia is also, developing
a directives to develop e-waste classification and e-waste management [8].

Currently,China is the leading e-waste creator in the biosphere, generated 1,010 tons of e-
waste in 2019. China acting a vital role in the world-wide EEE industry due to populace and strong
EEE industrialised. Also, China actingacrucialrole in the refurbishment, reuse and reprocessing of
e-waste.The Chinese government has fixed a goal that, by 2025, 20% of the raw constituents for
new electronic goods will be sourced from reprocessed materials and 50% of electronic waste will
be reprocessed (WEF2018). In 2018, the collection and reprocessingfrequency of e-waste in Taiwan
Region of China reached 64% of goods covered by-law. There are about 20 e-waste reprocessing
facilities in Taiwan, but comparatively their production volume is more than the e-waste generation
[8].

In Africa region, South Africa, Egypt,Morocco, Rwanda and,Namibia have some e-waste
reprocessingunits, but these coexist with large informal industries [8].

European Union approvedDirections for Waste Electrical and Electronic Equipment
(WEEE). The directive goals to expand the collection, treatment and recycling processes of e-
waste. This directive helps to bind the creation of e-waste, while boosting more efficient resource
usage and the recovery of raw materials. Directive employs the following tactics to reachthe
aims:i)Needs the distinct collection and right treatment of e-waste. ii) Sets collection, recovery and
recycling goals. iii) Helps member states fight illegal waste trades by making it more difficult for
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exporters to disguise illegal shipments of e-waste. iv)Minimizegovernmental overhead through the
harmonization of national EEE registers and reporting setups [14].

The Gol make a roadmap 2023 for E-waste with the help of the Japan and the Korea. The
aims of the Program are to i)Easeand a responsible industry-led result for e-waste management for
anenduringgainful solution, ii)Increaseconsciousness among the peoples about the threats of non-
managing e-waste, iii) Build a documents to support key stakeholders in the segment, and iv)
Measure the progress, bankability and outlay potential of the segment with the aim of rallying
investment. Spotting the likely of the formal e-waste reprocessingsegment in improving the
environmental mattersproduced by intuitive methods of conduct and removal of e-waste [5].

Gol design a 10 year Vision for Policy 2030 for e-waste,definitely we will see good progress
in e-waste management system. A some significant goals for robust e-waste system in vision
document are, i) Simplify an e-waste management supply chain and recognizes the right to incomes
of the labours, ii) Grow a frequentlyefficient and freelyaccessibleregister of district-wise generation
of e-waste by its types, waste structure, and flows, iii)Make a plan for the growth of home-grown
technologiesto boostextensiveuse of atmospherefriendly e-waste reprocessing, iv)Find and hire
public  strategy  that incentivize the industry to invest in  environment
suitableproductdesign,iv)Createmore consciousness on e-waste and its influences on all [5].

3. Conclusion

By performing a correct recovery of the E-waste it is possible to obtain benefits for
recovered items. The valorisation of E-waste allows to avoid that waste end up in the environment
without control, generating contamination of the aquifers, beaches and the poisoning of different
animals. Management e-waste has been a challenge for a developing country like India, however,
the scenario is gradually improving. The electrical and electronic industry has been cooperating
with the Government in the efficient management of e-waste and has taken various initiatives for
handling e-waste responsibly. If the responsibility is shared between the Government, producers
and consumers then efficient management of e-waste can be achieved successfully in India.
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Abstract —Recently, there has been an uptick in both the
incidence of house fires and the danger the system pose to
people's lives and possessions. Even if a safe distance away
from the leak, liquid petroleum gas (LPG) can still ignite.
The regulator being left on or a defective rubber hose are the
two most common causes of fires. Making a system to alert
people of gas leaks is, thus, extremely important. To that
end, this research presents a gas leakage alarm system to
keep an eye out for emergencies like these. The proposed
procedure begins with three stages: data preprocessing,
feature selection, and model training. The wavelet de-noising
technique is used in preprocessing data. Time domain
features are utilized during the feature selection process.
Once features have been extracted, the data is used to train
XGBoost-A-BiGRU models. The proposed strategy
outperforms XGBoost and BiGRU, two well-known rivals.
The greatest accuracy of 98.70% was reached using the
proposed strategy.

Keywords—Gas sensor, Leakage, Galvanized Steel
Pipe (GSP), Liquid petroleum gas (LPG).

I. INTRODUCTION

Pipelines carrying natural gas are an essential
part of city planning because the system are the major
energy delivery system. Because of the gas leak, investors
will lose money and there will be a higher chance of
accidents and possibly disasters. Leak detection is
therefore an important aspect of gas line maintenance.
While various leak detection methods exist, few are
tailored to Galvanized Steel Pipe (GSP) installations.
GSPs, which join regular segments with a threaded
connection, are commonly used for branch offs at the end
of pipes. There aren't many ways to quickly and
accurately identify leaks during routine inspection without
resorting to costly equipment or shutting down the system.
If even a small leak is detected in a room, the typical
procedure is to check the flow meter periodically, which
wastes time and is an inconvenience for occupants.
Installing such a device outside will enable for routine

pipe inspections that do not interrupt service, and a system
to detect leaks in GSP around the clock is crucial in such a
case. Among existing leak detection systems, Acoustic
Emission (AE) technique is the most promising one for
GSP. When gas escapes from under-pressure pipelines,
stress waves are generated as a generic AE phenomenon.
Modern African homes are rapidly transitioning from
kerosene stoves and electric cookers to more affordable
and widely available gas burners. As the price of diesel
and petrol continues to rise, several laboratory and
industrial vehicles have begun switching to petrol as a fuel
alternative. Compressed LPG is typically stored in steel
containers that are kept at room temperature, or even
lower, to prevent explosions. Scientists have observed that
LPG leaks have recently become a major topic of public
interest. Multiple reports have concluded that earlier
detection of gas leaks would have saved some historical
fires. Consider the Bhopal gas tragedy in India, which
resulted from a series of gas leaks and is widely regarded
as the worst gas accident in history. New safety measures
to avoid fires caused by unintentional discharges of LPG
are urgently needed as its use grows in both homes and
businesses. It was claimed before the creation of domestic
gas detectors in the beginning of 90s, that the utilization
of chemically infused paper that changes color under the
effects of gas was appreciated to detect the presence of
LPG. Pipelines specifically designed to carry natural gas
are the most dependable and economical option. Even
while pipelines themselves are quite reliable, leaks in
them are a major reason for concern. Leaks can occur for
several reasons, but the most common ones include
pipeline age, harsh operating circumstances, and pipe
material. The possibility for leakage is increased because
pipes are found in both highly populated and ecologically
sensitive areas. The incident may cause natural calamities,
monetary losses, and human tragedies. To avoid these
results, it is critical to develop a set of algorithms that can
rapidly detect a leakage and localize its source so that a
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remedy may be performed. These two problems can be
addressed in a variety of ways, including the employment
of soil monitoring techniques, ultrasonic flow meters,
negative pressure waves, digital signal processing,
mass/volume balancing, acoustic waves, optical fibers,
etc. There are pros and cons to each, and significant
investigation has been done to increase their efficacy.
Among these alternative methods, the acoustic one seems
to have the most room for growth. The idea is based on
the possibility that noise can A pipeline's behavior
modifies after a leak has developed. Hydrocarbon leak
accidents frequently result in fires and explosions. Early
detection of hydrocarbon leakage can prevent devastating
fires and explosions. The two basic steps in leak detection
are identifying the source of the leak and locating it
precisely. After identifying the various kinds of
hydrocarbon leaks, it is possible to pinpoint their points of
origin. Both are necessary when making a split-second
decision to prevent an accident. Numerous studies have
been conducted on leak detection jobs with wvaried
objectives. However, in the chaotic setting of a chemical
factory, the effectiveness of such integrated methods is
low. Some examples of research that integrated traditional
sensors with cutting-edge analytical techniques include:
There has been a recent uptick in research into the use of
deep learning methods to the chemical process industry.
Using sensors and CFD-based analytical models,
technology that can detect chemical leaks at a competitive
rate. In addition to the traditional sensor-based approaches
already stated, Optical gas imaging (OGI) has emerged as
a promising alternative.

II. LITERATURE SURVEY

Improvements in natural gas extraction methods
are directly responsible for the country's rising output and
demand. Because natural gas produces fewer combustion
carbon dioxide emissions than coal, there is an interest in
lowering CH4 emissions2, and hence in natural gas leak
detection systems. [1]Methane, the major component of
natural gas, has a higher global warming potential (84
times CO2 over 20 years). Recent evaluations of the
detection efficacy of optical gas imaging (OGI), a popular
leak detection device in the natural gas industry's
midstream and upstream sectors, are summarized below.
[2]In addition to traditional OGI surveys for leak
detection, recent assessments of production, collection,
transmission, and distribution systems have made
extensive use of OGI surveys. [3] Therefore, the method's
efficacy is being studied by both policymakers and
academics. By checking each component with a
hydrocarbon (HC) probe, leak detection and repair
(LDAR) programmes have traditionally been used to cut
back on methane (CH4) and volatile organic compound
(VOC) emissions from broken industrial process
equipment. [4] M21 necessitates that the leak surveyor
physically touch, document, and check the entire leak
interface of each component to ensure sensitivity and
accuracy. Newer inspection techniques, such as optical
gyroscope inspection (OGI), may be able to avoid risky
physical contact with the inspected component, in contrast
to M21.[5] The effectiveness of a ventilation system for

room air renewal was evaluated utilizing a mobile robot
fitted with carbon dioxide (CO2) and volatile organic
compound (VOC) sensors in addition to a fixed sensor
network, with the results showing that the robot can offer
more accurate estimations of the air quality. Mobile robots
equipped with gas detectors have been used in the open to
maintain tabs on waste sites, locate the origin of pollution,
and monitor factories that emit dangerous gases. [6].
Unmanned aerial vehicles (UAVs) have recently been
utilized for outdoor gas monitoring, although their limited
power and size make them less ideal. [7] provided an
unmanned aerial vehicle (UAV) gas detection system
based on a metal-oxide (MOX) sensor, with a goal
autonomy of 30 minutes and the ability to provide
wireless real-time input. Optimizing UAV speed and
power consumption in respect to gas sampling frequency
was proposed, [8] demonstrated lightweight, a battery-
powered, and compact gas sensing board that could be
mounted on any mobile carrier, from UAVs to wheeled
robots. Most frequently, mobile robotic olfaction (MRO)
is used for gas source localization (GSL) and gas
distribution mapping (GDM). In contrast to GDM, which
attempts to pinpoint where a released chemical first
appeared, GSL is concerned with tracing its source. [9]
Mobile robots can benefit from MOX gas sensors since
the system are more portable and less expensive than
alternative technologies. There are, however, certain well-
known issues with MOX sensors. The system's selectivity
can be improved by running it at a variety of
temperatures. Exhaust Gas Oxidation Arrays Electronic
noses, or sensors, are commonly deployed in
environmental monitoring to detect gases Gas distribution
maps [10].Because of its widespread application in
healthcare, gas has made its way onto the list of must-
have features in any hospital: a dedicated space to store
gas cylinders. Most hospitals also feature a substantial gas
distribution system that pumps various gases to regions
across the institution, including patient and operating
rooms [11]. Hospitals need a high-tech gas leakage
monitoring system for patient protection. This system's
usefulness and efficiency skyrocket when combined with
the GSM infrastructure. In the event of a gas leak, the
system was built by [12] to alert the hospital's security
staff. The environs of hospitals, clinics, and community
health centers will vary greatly from one another. There
are many moving pieces in a care framework, including
patient care, hospital systems, healthcare providers,
insurance, and legal difficulties [13]. In the same way that
there are multiple healthcare systems in the world, there
are also multiple historical periods and nationalities.
Buildings, factories, and fuel storage facilities all rely on
gas pipelines to transport fuel to their various locations.
These systems have the potential to contaminate the area
and kill individuals if the leak near vital infrastructure.
Even when pipes are designed strictly in accordance with
industrial standards to assure perfect safety, as indicated
in technical documentation, a problem might emerge due
to ageing, corrosion, poor material, and random external
events such collisions [14]. This causes a leak to develop
in the pipeline system, hence a method is required to
detect it at an early stage so that damage can be kept to a
minimum. The acoustic emission (AE) method stands out
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as particularly promising among the several strategies for
detecting breaches in gas pipelines described in [15]. This
testing strategy does not compromise the integrity of the
system, necessitates no special setup, and has no bearing
on the system's current state of operation. Pipeline
irregularities can be identified instantly because to the
exceptional sensitivity [16] afforded by AE sensors.
Many research have combined the AE method with a
data-driven methodology [17] to find gas pipeline leaks.
In order to train classifiers, engineers would typically
record a large number of AE signals froma gas pipeline
systemand select features to utilize as training data. When
a pipeline leaks, there are observable changes to the
pressure inside the pipe, the flow rate, the acoustic waves,
and so on.[18] In light of this, it may be possible to detect
a leak in the pipeline by monitoring the growth of
pertinent data. There have been several breakthroughs in
recent decades in the capacity to locate gas pipeline
breaches, including tracer gases, real-time transient
modeling, and the acoustic approach. The acoustic
approach is clearly the best option because it is more
sensitive, efficient, and precise than the others[19]. The
fundamental process of a pipeline leak results in audible
pressure changes. Pressure fluctuations in turbulent
acoustic sources are the primary generators of sound and
vibration [20]. Then there was a commotion, Vibration
sensors and accelerometers can both capture this
information listening rods, microphones, and other leak-
detection gear realization [21]. Because of the way the
sound-generating device operates, the leak's background
noise fluctuates frequently.

III. PROPOSED SYSTEM

In this proposed approach to suggest a leakage detection
system for LPG (Liquified Petroleum Gas) that includes
monitoring and an automatic safety shutoff. LPG consists
of several different hydrocarbon gases, including propane
and butane. It is a byproduct of the gas and oil refining
industries. LPG has replaced many older fuel systems in
homes and businesses because of its convenience and
safety. In light of the alarming rise in LP G consumption,
this method would be useful for keeping tabs on
consumption and preventing potential dangers from
escaping gas.

A. Data Preprocessing

Since there is always some level of background noise in
auditory signals, it is essential to remove this interference
before continuing investigation. To eliminate background
noise in the recordings used for this research, the proposed
approach employ the wavelet de-noising method.
Selecting a decomposition level that keeps this
characteristic frequency component from the original
acoustic signals in the approximation subband is
important [22]. The frequency range can be obtained by
discretizing DWT into a series of steps.

cley) € (55-,25)

2a+1 ‘2_a

c(ny) € (0,5

’2a+1

ey,

where c, represents the sampling frequency. This is
because, in the wavelet domain, leak acoustic signals are
represented sparsely, with information concerning the leak
concentrated in a limited number of large coefficients and
noises distributed uniformly across the signal. The
original acoustic signals can be decomposed using
discrete wavelet transform (DWT), and then the wavelet
coefficients can be processed using the described soft
threshold technique, as shown in the following equation,
to remove the low-frequency components while retaining
the high-frequency ones.

y* - sgn(e)(lel —p) p =0,e e R )

Using a wavelet coefficient e and a threshold value p.
This investigation makes use of the universal threshold
rule, as defined by the following expression:

thr = 7,/2 1og(4) 3)

where A is the duration of the audible signal and 7 is the
noise standard deviation, whose size can be determined by
using the smallest possible scale that includes the major
noises. The universal threshold, after applying the
threshold rule, effectively removes background noise from
audio signals. The defined coefficients can then be
utilized to recreate original, unadulterated leak acoustic
signals for analysis.

B. Feature Selection:

The reason for the establishment of the feature selection is
that not all features are equally useful in distinguishing
amongst leak severities. According to the cumse of
dimensionality, if too many features are used for
classification, the results may be unsatisfactory [23]. The
mean of a distribution of probabilities is often referred to
as its expected value (c;) . In discrete probability
distribution, it is the product of all possible values of the
random variable Q and its associated probability function
Y(q),org = (1/a).X%_, q,. The variance (c,) of a data
collection measures its dispersion around its mean. A low
variance indicates that the numbers in the set are typically
extremely close to the mean, whereas a variance of zero
indicates that all of the values are the same. The formula

2705
for variance is 1 = [(1/a)2321(qg -q) ] . The

anticipated outcome is denoted by g. The direction in
which the gradient (c;) of a function is steepest is the
direction in which the function is changing. The kurtosis
(c,) of a feature vector describes the 'peakedness' of its
probability distribution. For the normal distribution, the
kurtosis (or skewness) is equal to 4. If the kurtosis number
is greater than 4, the probability distribution is more
skewed toward outliers, while a value of less than 4
indicates a more normal distribution. When is the mean
feature vector, is the standard deviation, and E is the
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expected value, the proposed approach obtain the formula
s = D(qg —9)*/(z*). The eigen vector method is used to
estimate the pseudo-spectrum (c4) of a given signal in the
context of the pseudo-spectrum (cg) , while the
spectrogram represents the short-term Fourier transform.

C. Model Training:

1) BiGRU:

By training each neuron in a BiGRU in the opposite
direction, the full potential of the connection between the
two time periods can be realized. This layer's goal is to
train a model to recognize and extract aspects of breathing
sounds like breath duration that are incredibly difficult for
a human to do on their own [24]. The following is the
comprehensive design. These equations describe the
process by which the forward hidden layer's Tg states are
combined with the output of the current layer to produce
the output and the reverse hidden layer Tg at time g:

I,=GRU(Q,.T,~;) )
I,=GRU(Q,1,_;) ®)
lg=zgfg+1§7g+mg 6)

The GRU process requires two gates to function. By
regulating how much information about the candidate
hidden layers Tg is added at the g th time, the update gate
w, enables the model to learn from past observations in
the time series within a relatively short period of time.
The reset gate v, allows the user to decide how much
information is maintained from the hidden layer [,_; at
the very end, hence obtaining features that are reliant over
long periods of time.

vg = T(qug + Tvlg—l + mv) (7)

w, =1(Z,q, + T, l;_, +m,) (8)

ly =tanl(zlqg + Ty, Oly_+w, @[g) ©)
GRU(qgly_1) = (1 —w,) O ly_; +w, O, (10)

In these equations, where g, is the current input value to
the network, g th element. l;,_; represents the ultimate
hidden layer state, which is the Hadamard product ©.
Denotes the sigmoid function 7. Weights are denoted by
Z,, 7,1, and T, in equations (4)-(10). m is the bias
symbol.

2) Attention Layer:

The model, aided by the Attention mechanism, can
acquire the weights of each neuron in the speech frame
and so improve its performance. To improve the layer's
weighting efficiency, the system employ a Multi-head
Attention method to mine data from many frames in
different subspaces and to integrate the weights of
multiple features. Dot product with a scale Multi-head
Attention operates on the basis of attention. To begin, let
check how closely the Query from the data source

matches the Key value stored in the data. In equation (11),
d is the number of elements in the input vector, and the
resulting value is the computation. After a scale
transformation and masking, the attention score is
modified with Softmax. In the second step, the proposed
approach add the weight coefficients together using
equation (12). Slicing the weighted results computed by
many simultaneous processes yields the ultimate attention
weight value for a given neuron.
c(Q,s,) XS, 11
Q, 7 (11)

A A
Att(S,R,X) = Zﬁgg = ZZ xpC(0.5,) K (12)
g=1 g=1

A_,expC (0, S,

By incorporating the attention mechanism into the BiGRU
layer, the model may be trained selectively to learn the
input sound without affecting the output of the
intermediate node of BiGRU neurons. The weighted input
is obtained by multiplying the learned weights by the
original input matrices, but the crucial details of the input
sequence are preserved.

3) XGBoost:

It has been found that Softmax is not a reliable
classifier when the Attention mechanism is employed in a
BiGRU-Attention network. Because of this, the proposed
approach will be replacing the Softmax layer with an
XGBoost model. A high-level feature obtained by the
BiGRU-Attention network is used as an input to this
classifier. The proposed approach may take advantage of
the categorization model's rapid training time and
excellent generalization capability by using the XGBoost
model. The XGBoost model is fed data from the BiGRU-
Attention model's final dense layer. The decision tree-
building objective function consists of two parts. The
proposed approach only need two pieces: the loss function
and the regularization term, to keep things
straightforward. The more the system's seeming
simp licity, the greater its ability to generalize. Training
the XGBoost classifier by comparing the feature matrix
produced by the Attention layer with the labeled outputs is
the final step in respiratory sound classification. The
extensively extracted features of its design make for
accurate categorization outcomes.

IV. RESULT AND DISCUSSION

In addition to providing conveniences like
convenient lighting, entertainment, and access, Internet of
Things devices are commonly used in smart homes to
alert occupants to potential danger. Current Neural
Network implementations are computationally intensive,
therefore to construct intelligent devices, data must be
transmitted to the cloud for processing. TinyML has been
presented by the academic community as a feasible way
for developing autonomous and secure devices that can
collect, evaluate, and produce data without sending it to
external organizations.
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Figure 2 displays the accuracy graphs obtained when
e training and validating the XGBoost-A-BiGRU model.
There was a 98% success rate during training, and a 95%
success rate during validation.
98.0
:_ Training and Validation Loss of the Model
0 975 2.25
g —— Training
E 2,004 validation
< 97.0 '
175 1
96.5 1.50
4 125
0 50 100 150 200 250 300
2 1.00
No.of Features
Fig. 1. The tradeoff between the amount ofcharacteristics and the level 0.75
of accuracy
0.50
0.25
Figure 1 shows that the performance of the proposed . . : . . . -
. . . . . 0 1 2 3 4 5 L]
pipeline is improved further by using XGBoost-A- Epoch

BiGRU. This is clear as Figure 1 demonstrates that
starting from 300 features, the accuracy attained 98.70%,
attaining accuracies of 98.36% and 98.65% at 150 and
200 features, respectively.

Fig. 3. Training and Validation Loss of the Model

Figure 3 depicts the XGBoost-A-BiGRU model's loss
graphs throughout training and validation. The loss during
training was 0.32%, whereas during validation it was

TABLE L PERFORMANCE EVALUATION(%) 0.22%
MODELS | SENSITIVITY | SPECIFICITY | ACCURACY
BiGRU 91.84 92.73 90.21
XGBoost 96.57 94.38 95.16 V. CONCLUSION
XGBoost- 1 g 5 95.63 98.70 '
A-BiGRU There is significant worry about gas leakage in

Table 1 shows the outcomes of a thorough evaluation of
the classifiers' efficiency. BiGRU beats XGBoost in the
second classification task because the pressure data in the
case follows a random distribution, while XGBoost
follows a gaussian distribution and is therefore unable to
mimic this random distribution successfully. BiGRU can
simu late multivariate distributions because of its nonlinear
boundaries. XGBoost-A-BiGRU, which  employs
hyperplanes, performs better than BiGRU and XGBoost in
terms of classifications across several classes.

Training and Validation Accuracy of the Model
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J
m
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Fig. 2. Training and Validation Accuracy of XGBoost-A-BiGRU

commercial and residential buildings, as well as in
vehicles that run on gas. A catastrophic explosion, risking
both human and environmental life, could occur if the leak
is not detected. On-site alarms are often utilized as a part
of the basic leakage detection system. In this system, the
proposed approach offer a method for detecting leaks that
involves sending that information wirelessly to first
responders. To eliminate background noise in raw data,
the wavelet de-noising method is often applied. During
feature selection, the time domain features are used. The
proposed strategy outperforms XGBoost and BiGRU, two
well-known rivals. Success rates of roughly 98.70 percent
are achieved by the suggested technique XGBoost-A-
BiGRU, which is significantly greater than the other two
approaches.
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using multiple regression and MANOVA using the SPSS software.

Findings : Investor satisfaction has been demonstrated to have a modest, positive, and significant association with risk attitude.
The contentment of investors was significantly impacted by both holding risk-free and risky assets. It was discovered that there
were significant gender differences in investors’ happiness. Nonetheless, there was no discernible variation in investors’ levels
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tis widely accepted that one of the most important indicators of a nation's economic progress is its level of

financial development (Mahapatra et al., 2017). Individuals can participate in the financial market to attain

financial development. The existing data on financial markets reveals that participation in financial markets is
extremely limited in developing nations (Ozbilgin, 2010). India is a growing economy where, despite strong
savings rates and forward-thinking policies, equity product penetration is quite low (Sivaramakrishnan
etal., 2017). In addition, the percentage of Indians who participate in the stock market is still rather low at less than
6%, despite significant incentives and focused marketing emphasizing the advantages of equity investments
(Sivaramakrishnan & Srivastava, 2019). According to Sivaramakrishnan and Srivastava (2019), the household
stockholding rate was found to be 17.5% in China, 15% in the USA. and 23% in Europe in 2010.

A Demat account is a sign of direct stock market engagement, and only 1.7% of Indians have one, compared to
17.7% in the US, 16.4% in the UK, and 9.4% in China (Kumari, 2017). A significant number of people in India
between the ages of 24 and 39 recently created new Demat accounts, according to SEBI data (Rana, 2022). This
may indicate a recent surge in the number of Demat account openings in India, especially among youth. As a
result, more people will have access to the stock market, which could eventually lead to an increase in the number
of participants in the Indian financial system.

Research Problem

Scholars in the fields of finance and economics have been investigating a range of matters pertaining to
investment behavior. Three trends that are becoming more and more popular include risk attitudes, retail investor
participation in financial markets, and investor happiness. India is a young nation, as seen by its demographics,
with nearly half of its citizens under 25 (Ghate & Robertson, 2015). This suggests that a significant portion of the
population of the nation is young. Additionally, Indian investors are unique, making it difficult to forecast their
actions (Ramesh et al., 2019). In light of this, we have decided to look into the investment practices and degree of
mvolvement of these young professionals, especially those who have Just recently begun working in the financial
markets.

Research Gap

Previous research was done on the following topics: financial literacy (Nag & Shah, 2022), sentiments (Kumar &
Lee, 2006), herding behavior (Hsieh et al., 2020), informativeness (Farrell et al., 2022), financial behavior
(Vaghela et al., 2023), financial inclusion (Tandon & Singh, 2021), financial behavior (Vaghela et al., 2023), and
atiention (Colaco et al., 2017). The current study, however, aims to learn more about the investment behavior of
recently hired people, particularly their involvement in financial markets, risk tolerance, and level of pleasure.
The work of Chen et al. (2020) has an impact on this study. Still, we considered the Indian context of recently hired
workers in addition to a host of other factors related to investors' satisfaction in their investigation.

Research Aim/Purpose

This study endeavors to determine the extent of holding risky and risk-free assets by newly employed individuals.
This study aims to evaluate the impact of risk attitude and holding risky and risk-free assets on investors'
happiness. We also wish to study their demographic differences (gender, marital status, and income) in risk
attitude and happiness. Another goal of this study is to evaluate how investors' risk perceptions are affected by
factors like age and family size.
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Research Questions

The following research questions are addressed in this study:
% RQI1:Whatis the degree of holding risky and risk-free assets by newly employed individuals in India?

% RQ2 :What impact do risk-taking behavior and the possession of both risky and risk-free assets have on the
pleasure of investors?

% RQ3 : Do the risk attitude and satisfaction of recently hired persons vary based on factors such as gender,
marital status, and income?

% RQ4:Does the size of their family and age affect the risk attitudes of recently hired individual investors?

Literature Review and Hypotheses Formulation

Investors' Happiness

Strack et al. (1991) described happiness as a state of joy or as a state of satisfaction. Joy is an emotion, while
satisfaction is a cognition. We wish to empirically assess investors' happiness with investment decisions.
Investors' happiness is often viewed as a result of the spending opportunities provided by investment returns
(Merkle etal., 2014). Argyle (2001) asserted that a gauge of happiness is subjective well-being. Numerous factors
have been studied in the past that affect investors' happiness, including stockholding (Rao et al., 2016), past
market and portfolio returns (Merkle et al., 2014), investment horizon (Merkle et al., 2014), subjective portfolio
risk (Merkle et al., 2014), and investors' sentiments (Bouri et al., 2022). Bouri et al. (2022) studied the return and
volatility spillovers across global stock markets, whereas Delis and Mylonidis (2015) studied the effect of
investors' happiness on households' financial decisions. Additionally, Kochhar (2024) investigated the financial
behavior and well-being of research academics. Prior research has typically examined investors' satisfaction as a
significant element when examining investors' behavior. As a result, the researchers decided to focus on saving
and forward-thinking investing practices in this investigation.

Holding Risky Assets and Investors' Happiness

People invest their money in the financial market for wealth creation. Financial assets include things like cash or
bank deposits, equities, bonds, and mutual funds (Qiao & Cai, 2023). Different assets contain different levels of
risk. Broadly, financial assets can be classified as risk-free and risky assets. Stocks and mutual funds comprise
different levels of risk; however, financial assets such as cash or bank deposits are secured in their par value
(Qiao & Cai, 2023). Various prior studies have studied the relationship between financial market participation and
subjective well-being. Rao et al. (2016) found that investing in stocks or mutual funds is strongly associated with
happiness. Merkle etal. (2014) explored the relationship between portfolio risk and happiness.

Interestingly, Apergis et al. (2019) concluded that higher levels of happiness lead to higher shares of risky
assets in financial portfolios. Qiao and Cai (2023) reported that the value of holding stocks and funds has no
significant effect on improving happiness. Stock market participation is considered an indicator of consumer
financial well-being (Xia et al., 2014). Based on the above studies, it seems that investments in stocks and mutual
funds are associated with happiness. Hence, the following hypothesis is formulated:

% HO1: There is no significant relationship between holding risky assets and investors' happiness.
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Holding Risk-Free Assets and Investors' Happiness

Individual subjective well-being was regarded as important because investing and retaining risk-free assets may
be considered a stable type of wealth (Chen et al., 2020). There is some literature to provide supporting evidence
for the view that holding risk-free assets has an association with happiness. Qiao and Cai (2023) proved that the
value of certificates of deposit has a significant effect on improving happiness. Shim et al. (2012) evaluated the
impact of savings on young adults' well-being. An American study of workers and retirees found that those who
began saving for retirement had greater health and well-being than those who did not (Noone et al., 2009).
Similarly, Brown et al. (2005) discovered that heads of British homes who saved money each year had a stronger
feeling of well-being than those who did not. The following hypothesis is put forth while taking into account the
prior empirical support:

% HO02:There is no significant relationship between holding risk-free assets and investors' happiness.

Risk Attitude and Investors' Happiness

The extent to which a person is inclined to take on financial risk is known as their risk attitude (Chen et al., 2020).
We attempted to measure risk attitude. Individual risk attitudes must be assessed for various managerial and
financial decision-making areas (Fellner & Maciejovsky, 2007). Apergis et al. (2019) suggested that happiness
plays a vital role in financial decisions because it can influence risk tolerance. Similarly, Saurabh and Nandan
(2019) examined the impact of financial knowledge and financial socialization on the financial satisfaction of an
individual. Rodrigues and Gopalakrishna (2023) studied the predictors of financial risk-taking propensity among
working adults. The study was conducted in Tier II cities in India. Coleman (2003) has also focussed on relating
risk attitude to the willingness to hold risky assets. Similarly, Shim et al. (2012) evaluated the impact of financial
attitude and financial well-being of young adults. Therefore, the following hypothesis is formulated:

% HO3:There is no significant relationship between risk attitude and investors' happiness.
The suggested correlation between the independent and dependent variables used for this investigation is

illustrated in Figure 1. Moreover, we have chosen to assess the demographic variations in investors' satisfaction
and risk attitude.

Figure 1. Research Model

Holding Risky
Assets

Holding Risk-Free Hlpp_iness with
Assis Investment
Decision
Risk Attitude
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Impact of Socio-Demographic Factors on Investors' Happiness and Risk Attitude

There isn't much literature to provide supporting evidence to the socio-demographic factors on investors'
happiness and risk attitude. However, a few previous studies attempted to explore these associations. For instance,
Kannadhasan (2015) investigated whether demographic parameters such as gender, age, marital status, income,
occupation, and education, alone or in combination, could be utilized to differentiate among retail investors in
terms of financial risk tolerance (FRT) and risk-taking behavior (FRB). Similarly, Grable (1997) investigated
whether the factors of gender, age, marital status, occupation, self-employment, income, race, and education
might be used alone or in combination to distinguish between levels of investor risk tolerance. Bollen and Posavac
(2018) studied the impact of gender on asset allocation recommendations.

Similarly, Manzoor et al. (2023) evaluated the impact of demographic characteristics on the investment
behavior of individual investors in North India. Against this backdrop, an empirical investigation on the impact of
demographic variables viz gender, marital status, age, income, and family size is required. Hence, the following
hypotheses are formulated:

% HO4: There is no gender difference in investors' happiness.

% HOS : There is no gender difference in risk attitude.

% HO6 : There is no significant difference in investors' happiness according to marital status.
% HO7:There is no significant difference in risk attitude according to marital status.

% HO8: There is no significant difference in investors' happiness according to income.

% HO09: There is no significant difference in risk attitude according to income.

% HO010: There is no impact of the age of the investors on their risk attitude.

% HO11:There is noimpact of the family size of the investors on their risk attitude.

Methodology

Type of Research and Sampling

This is an empirical investigation based on the applications of descriptive research design. A sample survey of
recently hired people with less than five years of work experience was carried out. Most of the participants are
residents of Vidarbha, a geographic region in Maharashtra State, India. The sample size was determined by using
Cochran's (Cochran, 1977) formula for an infinite population with a 95% confidence level and 5% sampling error.
The minimum sample size computed by using Cochran's formula was 384. The researchers surveyed 409 newly
employed individuals, which is much above the minimum sample size required. Snowball and purposive
sampling strategies were used to choose the participants. In particular, when the target population is infinite, both
non-probability sampling strategies are applied. Table 1 provides information on the sample characteristics.

Table 1. Sample Characteristics

Characteristics Choices No. of Respondents %
Gender Male 173 42
Female 236 58
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Marital Status Married 60 15

Unmarried 349 85

Education Under Graduate 35 09
Graduate g8 21

Post Graduate 286 70

Monthly Gross Income (in 7) Below % 25,000 175 43
Between ¥ 26,000 - ¥ 50,000 207 51

Above ¥ 50,000 27 06

Work Experience (in years) Less than 1 year 35 09
1-3years 317 77

3-5vyears 57 14

N =409.

Measures

The data was gathered from June 19, 2023 to July 12, 2023 by administering a well-structured questionnaire
designed by the researchers. As mentioned earlier, this study is highly inspired by the work of Chen et al. (2020).
The survey instrument constitutes the socio-demographic characteristics viz; gender, age, education, marital
status, occupation, work experience, and family size. Holding risky and non-risky assets were the two factors used
to gauge the respondents' involvement in the financial market. The sources of these two scales were Chen et al.
(2020). First, it was inquired of the respondents if they had ever made any investments in investment products.
Subsequently, their behavior as holding risk-free assets was measured by asking them whether they had a savings
account or a fixed deposit account. The responses were measured on a binary scale of “yes” and “no” type.

Similarly, the respondents' behavior in holding risky assets was measured by asking them whether they had
mvested in stocks or mutual funds. The responses were measured on a binary scale of “yes” and “no” type. Both
these variables were coded as 0 for not performing the activity and 1 for performing the activity.

The pleasure scale for investment decisions was taken from Larsen etal. (1985). Itisa single item 5-point scale
ranging from “very unhappy " to “very happy. " The respondents were asked, “How do you feel how happy you are
with your investment decision?” The risk attitude scale was adapted from Chen et al. (2020), which is made upofa
single item. The risk attitude is a single-item 5-point scale ranging from “not willing to take any risk™ to “high risk
and high return project.” The question was worded as “What extent of risk are you willing to take while choosing
investment products?”

Every scale was changed to fit the parameters of the research project. Ten respondents were then asked to
pre-test the questionnaire in order to analyze the questions' appropriateness and intelligibility. After pre-testing, a
few questions were changed to ensure that the most pertinent data was gathered. As the scales on “risk attitude”
and “happiness with investment decision” are made up of a single item and the scales on “holding risky assets™ and
“holding risk-free assets™ are binary responses; therefore, the reliability measure Cronbach's alpha was not
computed.

Data Collection
The questionnaire was subsequently transformed into an electronic Google survey form (Linge et al., 2023).

Telephone numbers of the potential respondents were gathered by using numerous known respondents. The
prospective respondents received a link to the electronic survey form in each of their personal WhatsApp
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windows. Following the questionnaire, the participants were requested to provide the contact information of
prospective respondents. The link was also posted in the various relevant WhatsApp groups to generate maximum
responses.

Additionally, the link was asked to be forwarded to any known potential contacts of the respondents. Also, they
were asked to share the link in the pertinent and well-known WhatsApp groups to which they belonged. A regular
follow-up was taken by initiating telephone calls. The potential respondents were motivated to participate in the
survey throughout the data collection period. Data analysis is done by using linear multiple regression and
multivariate analysis of variance (MANOVA) using the SPSS computer program.

Analysis and Results

The sample constitutes 173 (42%) male and 236 (58%) female investors. A total of 60 (15%) married and 349
(85%) unmarried investors were there in the sample. In terms of respondents' educational backgrounds, there were
35 (09%) undergrads, 88 (21%) and 286 (70%) postgrads. A total of 175 (43%) respondents earned less than
25,000 per month, 207 (51%) earned between Z 26,000/- to X 50,000/~ per month, and only 27 (6%) respondents
earned more than 2 50,000/~ in a month. A total of 35 (9%) respondents possessed work experience of less than one
year, 317 (77%) possessed 1-3 years of work experience, and 57 (14%) respondents possessed 3—5 years of work
experience.

Participation in the Financial Market

Table 2 indicates that 93% of newly employed individuals had participated in the financial markets. The statistics
on holding risk-free assets show that 98% of the participants had savings accounts either in a bank or post office.
Interestingly, it was found that only 40% of the newly employed young investors invested in fixed deposit
schemes. A total of 98% of the participants held either a savings account or an FD. Only 54% of young investors
who had recently started their careers bought shares, and 86% invested in mutual fund schemes when it came to
holding riskier assets. A total of 92% of the participants invested either in a share or ina mutual fund scheme.

Table 2. Financial Market Participation

Characteristics Choices No. of Respondents %
Investment in any financial product Yes 380 93
No 29 07
Total 409 100
Holding Risk-Free Assets

Having a savings account with Yes 399 98
a bank or post office No 10 02
Total 409 100

Investment in fixed deposits Yes 162 40
No 247 60
Total 409 100

Holding either a savings account or an FD Yes 401 98
No 08 02
Total 409 100
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Holding Risky Assets

Investment in shares Yes
No

Total

Investment in any mutual fund scheme Yes
No
Total

Investment in either shares Yes
or mutual funds No
Total

222
187
409
352
57
409
378
31
409

54
46
100
86
14
100
92
08
100

Impact of Risk Attitude, Holding Risk-Free Assets, and Holding Risky Assets on Investors' Happiness

The main objective of this study is to evaluate the impact of three parameters of investors' happiness, viz., risk
attitude, holding risk-free assets, and holding risky assets on their happiness with investment decisions. The
hypothesis is that there is no relationship between risk attitude and investors' happiness (HO1), holding risk-free
assets and investors' happiness (H02), and holding risky assets and investors' happiness (H03). These hypotheses
were tested by performing multiple correlation and multiple linear regression analysis ata 0.05 significance level.
The results of multiple correlation analysis (Table 3) show that risk attitude has a low, positive, and significant
relationship with investors' happiness (» = 0.268, p < 0.05). Therefore, HO1 is rejected. The relationship between

Table 3. Mean, SD, and Correlations

Hypotheses Dependent Mean 5D Correlation p-value Result
Variable : Coefficient
Investors' Happiness
HO1 Risk Attitude 3.513 0.9474 0.268%* 0.00 Significant
HO2 Holding Risk-Free Assets 0.980 0.1387 0;225%% 0.00 Significant
HO3 Holding Risky Assets 0.924 0.2650 0.194** 0.00 Significant
Note. = The results are significant at the .05 significance level.
Table 4. Factors Affecting Investors’ Happiness

Factors Affecting Regression t-value Sig. Result

Investors’ Happiness Coefficient

Intercept 2.398 9.980 0.000* Significant

Risk Attitude (X1) 0.161 4.759 0.000* Significant

Holding Risk-Free Assets (X2) 0.786 3.249 0.001* Significant

Holding Risky Assets (X3) 0.218 1.700 0.090 Non-Significant

=4 0.115

Adjusted R’ 0.108

F 17.487 - 0.00* Significant

N 409 - -

Note. * Results are significant at the 0.05 significance level.
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holding risk-free assets and investors' happiness is also found to be significant (» = 0.225, p < 0.05). Therefore,
HO2 is rejected. Similarly, the relationship between holding risky assets and investors' happiness is also found to
be significant (»=0.194, p <0.05). Hence, HO3 is also rejected.

The results of multiple linear regression analysis (Table 4) show a significant overall impact of all three
independent variables on investors' happiness (F = 17.487, p < 0.05) with R’ =0.115, suggesting that the listed
factors predict 11.5% of the variation. The results indicate that (Table 4) the regression coefficients of risk attitude
(B=0.161, p < 0.05) and holding risk-free assets (B = 0.786, p < 0.05) are found to be significant. However, the
regression coefficient of holding risk-free assets is found to be insignificant (3 =0.218, p> 0.05). Therefore, 2.398
+0.161 (Risk Attitude) + 0.786 (Holding Risk-Free Assets) is the expected investors' pleasure score. The greatest
predictor of pleasure with investment decisions was found to be risk attitude (+=0.268, p < 0.00) followed by risk-
free assets (r=0.225,p <0.00).

Impact of Demographic Variables on Attitude Toward Financial Risk and Investors' Happiness

One of the objectives of this study is to evaluate whether there are any demographic differences (gender, marital
status, and income) in risk attitude and investors' happiness. The descriptive statistics are presented in Table 5. The
hypothesis is that “there is no impact of gender, marital status, and income on risk attitude and investors'
happiness.” Multivariate analysis of variance (MANOVA) was performed to test the differences. Table 6's
findings indicate that there is no gender difference in risk attitude (p > 0.05). Therefore, HOS is accepted. Similarly,
it is found that risk attitude doesn't differ according to marital status (p > 0.05). Therefore, HO7 is accepted.
However, it is found that there is a significant difference in the risk attitude of the investors of different income
groups (p < 0.05). Therefore, H09 is accepted. The results of Tukey's post hoc test show that investors with less
than 25,000 monthly income prefer to invest in products with average risk and average returns (mean = 3.2).
However, investors with ¥ 25,000 to Z 50,000 (mean = 3.96) and with more than ¥ 50,000 (mean = 4.22) monthly
income prefer to invest in products with slightly higher risk and slightly higher return projects.

As far as investors' happiness is concerned, it is found to differ significantly according to gender (p < 0.05).
Therefore, HO4 is rejected. Female investors were found to be happier (mean = 3.94) than male investors
(mean = 3.92). However, no significant difference in investors' happiness is noticed for marital status (p > 0.05).

Table 5. Descriptive Statistics of Risk Attitude and Investors’ Happiness

Variables Mean sD Description

Attitude toward financial risk 351 0.95 The investors are willing to invest in projects
that assume slightly higher risk and give
slightly higher returns.
Investors’ Happiness 3.94 0.67 The investors are happy with
their investment decisions.

Table 6. Multivariate Analysis of Variance Test (MANOVA) (Wilk’s Statistics)

Effect Wilk’s Lambda F p-value Result
Gender 0.984 3.218 0.041* Significant
Marital Status 0.998 0.301 0.740 Naon-significant
Income 0.936 6.608 0.000* Significant

Nate. * Results are significant at a 0.05 significance level.
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Therefore, HO6 is accepted. Investors' happiness is found to differ for investors belonging to different income
groups (p < 0.05). Therefore, HO8 is rejected. The results of Tukey's post hoc test indicate that there is no
significant difference in the happiness of the investors having less than Z 25,000 (mean = 3.87) and % 26,000 to
50,000 (mean = 3.95) monthly income. Similarly, the investors with 2 26,000 to Z 50,000 (mean = 3.95) and
more than ¥ 50,000 monthly income were found to have the same happiness level.

Using Wilks' criterion, it is found that the main effects are significant for two independent variables, viz,
gender (WL=0.984, p<0.05) and income (WL = 0.936,p <0.05) on both the dependent variables, viz, risk attitude
and investors' happiness. However, the overall effect of marital status on both the dependent variables, viz, risk
attitude and investors' happiness, is found to be non-significant (WL = 0.998, p>0.05).

Tests of between-subjects effects were performed on the data. Table 7 summarizes the findings of the
hypotheses testing.

Impact of Age and Family Size on Attitude Toward Financial Risk

Another objective of this study is to evaluate the impact of age and family size of investors on their risk attitudes.
T'he hypotheses are that there is no impact of age and family size on risk attitude. The results of correlation analysis
Table 8) show that age has a low, positive, and significant relationship with attitude toward financial risk
r=0.215, p <0.05). Therefore, HO10 is rejected. However, family size does not show a significant relationship
with attitude toward financial risk (r=0.048, p > 0.05). Therefore, HO11 is accepted.

Table 9 indicates a significant overall impact of age and family size on attitude toward financial risk (F=10.48,
< 0.05) with R*=0.049, suggesting that 4.9% of the variation in attitude toward financial risk is explained by age
and family size. The regression coefficient of age (B1 = 0.902, p < 0.05) is found to be significant. However, the
regression coefficient of family size is found to be insignificant (B2 = 0.068, p > 0.05). Therefore, the predicted

amitude toward financial risk score is equal to 0.901 +0.092 (Age).

Table 7. Tests of Between-Subjects Effects

Source Dependent Variable MS F p-value Result
Gender Risk Attitude 0.027 0.032 0.858 Non-significant
Happiness 2,517 5.822 0.016* Significant
Marital Status Risk Attitude 0.352 0.423 0.516 Non-significant
Happiness 0.141 0.327 0.568 Non-significant
ncome Risk Attitude 8.996 10.822 0.000* Significant
Happiness 1.766 4.085 0.018* Significant

Note. * Results are significant at a 0,05 significance level.

Table 8. Mean, 5D, and Correlations

Dependent variable : Mean Std. Deviation Correlation p-value Result
Attitude Coefficient

toward financial risk

Age 25.083 2.2290 0.215 0.00* Significant
Family Size 4,469 0.7274 0.048 0.168* Non-Significant

Note. N = 409 * Results are significant at a 0.05 significance level.
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Table 9. Factors Affecting Attitude Toward Financial Risk

Factors Affecting Regression t-value Sig. Result
Attitude Toward Coefficient
Financial Risk
Intercept 0.901 1.515 0.130 Non-Significant
Age (X1) 0.092 4.472 0.000 Significant
Family Size (X2) 0.068 1.080 0.281 Non-Significant
R 0.049
Adjusted R’ 0.044
F 10.48 - 0.00 Significant
N 409 - -

Discussion

To understand the factors influencing newly employed individuals' happiness, we tested a regression model that is
influenced by the work of Chen et al. (2020). The suggested model included one dependent variable, investors'
pleasure, and three independent variables: owning risky assets, holding risk-free assets, and risk attitude. The
findings demonstrate how risk attitude positively and significantly affects investors' level of satisfaction. The
results are consistent with Chen et al. (2020) and Rao et al. (2016). The Karl Pearson's correlation coefficient of the
relationship between holding risk-free assets is found to be positive and significant at a 0.05 significance level.
This result is also consistent with Chen et al. (2020). The relationship between holding risk-free assets and
happiness is found to be sounder than that of holding risky assets and happiness. Still, the findings (Delis &
Mylonidis, 2015) indicate that pleasure decreases the likelihood of making investments in riskier financial
instruments. We also investigated the demographic differences in investors' happiness and risk attitudes. The
results show that risk attitude doesn't differ according to gender. This result is in contrast to Coleman (2003). The
result of Coleman (2003) shows that women expressed a higher level of risk aversion than that of men. However,
this study does not determine the differences in marital status and income ofthe investors.

Conclusion

This study evaluates the impact of financial market participation and risk attitude of newly employed individuals
on their happiness. Financial market participation is divided into two variables based on different levels of risk in
holding the financial assets, viz, holding risk-free assets and holding risky assets. The results indicate that 93% of
newly employed individuals have participated in the financial markets; 98% of the participants hold any of the
risk-free assets, i.c., either a savings account or an FD, and 92% of the participants invested in risky assets.
i.e.. either in a share or in a mutual fund scheme. All three variables, viz, holding risk-free assets, holding risky
assets, and risk attitude, were found to have a significant impact on investors' happiness. This study also evaluated
the demographic differences in risk attitude and investors' happiness. The results show that risk attitude doesn't
differ according to gender and marital status. However, risk attitude is found to differ according to different
income groups. As far as investors' happiness is concerned, it is found to differ significantly according to gender
and income. However, no significant difference in investors' happiness is noticed for marital status. This study
also attempts to examine the relationship between the age and family size of investors with their financial risk
attitude. The results indicate that age has a low, positive, and significant relationship with attitude toward financial
risk. However, family size does not show a significant relationship with attitude toward financial risk.
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Managerial/Theoretical Implications/Policy Implications

The results of this study add to the existing literature on investors' happiness and their participation in financial
markets, especially concerning newly employed youth in India. The findings have significant implications for
global investors in terms of understanding their peers' investment behavior. Additionally, this study has significant
management implications for comprehending teenage investing behavior and its diverse aspects, including
demographic variations. The study's findings might also be useful to financial counselors. By organizing their
sales presentations and awareness campaigns, they could help their clients comprehend the overall Indian
investing landscape. The study's findings may provide policymakers with valuable information for future
planning and revision.

Limitations of the Study and Scope for Further Research

This study provides comprehensive insights into the determinants of investors' happiness, though it has a few
limitations. One multiple linear regression analysis technique was used to evaluate the impact of holding risk-free
and risky assets and risk attitude on investors' happiness. More sophisticated techniques like structural equation
modeling could be utilized in future studies by introducing mediating and moderating variables. Second, this
study is conducted in Vidarbha, a geographic area in MS, India. on newly employed individuals. Future studies
may involve different target populations in other settings. Three, this study attempted to evaluate the determinants
of investors' happiness. Financial market participation, risk attitude, and demographic characteristics are the
factors of investors' happiness. However, future studies may consider the other factors of investors' happiness.
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Abstract— This paper deals with the study of anisotropic Bianchi type-V cosmological model filled with perfect fluid in the
framework of f(R, T) gravity, where R and T are the Ricci scalar and trace of the energy-momentum tensor respectively. To
solve the field equations completely, we have considered two different cases: (i) the expansion scalar of the space-time is
proportional to the shear scalar (Collins et al., 1980) which gives a relationship between metric potentials and (ii) the law of
variation of Hubble’s parameter proposed by Berman (1983) which yields the constant deceleration parameter. We have studied
some physical and kinematical parameters of both the models and discussed their behavior graphically. The constructed
cosmological models are singularity free, expanding and do not approach isotropy throughout the evolution of universe. In the
first case, universe decelerates in a standard way, while the second model represents both decelerating and accelerating phase of
expansion. Also, the energy conditions are discussed for both the models.

Keywords— Bianchi type-V, f(R, T) gravity, Perfect fluid, Anisotropic, Energy conditions.

1. Introduction

In recent times, the discovery of an accelerating expansion of
the universe has attracted much attention of the researchers.
The astrophysical observations such as high redshift
supernova  experiment [1-5], Wilkinson  Microwave
Anisotropy Probe (WMAP) experiment [6, 7], fluctuation of
cosmic microwave background radiation (CMBR) [8, 9] and
large scale structure (LSS) [10, 11], and Baryon Acoustic
Oscillations (BAO) [12] indicate an accelerating expansion of
the universe caused by the presence of some kind of repulsive
force in the universe which is repelling the cosmic objects
farther apart, and suggest that this cosmic acceleration is
driven by mysterious form of energy with a large negative
pressure, termed as dark energy (DE) [13-18].

Einstein’s general theory of relativity (GTR) is an amazing
achievement in the modern physics, which has pioneered the
use of modern mathematics in physical theories. The GTR
has established itself as a very successful theory in describing
the gravitational phenomena, dynamics of the solar system,
and evolution of the universe, through its gravitational field
equations and construction of cosmological models.
Amazingly, the large scale structure of the universe has been
still best described by the field equations of GTR. However, it
is said that this theory does not fully account for certain

© 2023, IJSRPAS All Rights Reserved

aspects of present day cosmology. For example, GTR does
not fully incorporate Mach’s principle, it does not avoid
singularity problem and does not explain the modern scenario
of accelerated expansion of the universe. Hence several
theories of gravitation have been proposed as alternative to
GTR. In order to study and explain the accelerating expansion
of the universe, two methods have been proposed; one way is
to investigate various dark energy candidates playing major
role due to modification in the energy momentum tensor in
the field equations of GTR and the other is to modify GTR.
Einstein was the first who gave the concept of dark energy by
introducing the cosmological constant A which is now
considered as the most suitable candidate for dark energy. In
recent years several probable candidates for dark energy,
namely, quintessence [19-23], k-essence [24-26], phantom
energy [27, 28], quintom [29, 30], tachyon [31, 32],
chameleon [33], holographic dark energy (HDE) [34-37],
Ricci DE [38], new age graphic DE [39, 40], Chaplygin gas
[41], extended Chaplygin gas [42, 43] and the generalized
Chaplygin gas [44], etc. characterized by their equation of
state (EoS) parameter w=p,/pn have been proposed and

accordingly the cosmological models are being constructed
and studied. In the second approach to explain the
accelerating expansion of the universe, in the recent past,
many modified theories of gravity have been developed by
altering Einstein-Hilbert (E-H) action of GTR.
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Figure 11(c): Plots of energy conditions for model 2, with 1=1.1,

andk =y =1 m=2, f=0.5.

From Figure 10, it is observed that all the energy conditions
except SEC are satisfied in the model 1. The SEC is also
satisfied at late times.

The energy conditions for model 2 are depicted in Figure
11(a, b, c) at 1 = 0.27, 1, 1.1. It is observed that only SEC is
satisfied for model 2 at | = 0.27, while all the energy
conditions are satisfied at | =1and | = 1.1.

8. Results and Conclusion

Here we have constructed anisotropic Bianchi type-V
cosmological models with perfect fluid in the framework of
f(R, T) gravity proposed by Harko et al. [48]. Two different
cosmological models are constructed by solving the field
equations in two different cases: (i) the expansion scalar of
the space-time is proportional to the shear scalar (Collins et
al., [83]) which yields a relationship between metric

potentials, taken as Y = Z"; and (ii) the law of variation of
Hubble’s parameter proposed by Berman [53]: H = ﬂa"

(where £>0 and | >0 are constants), which yields the
constant deceleration parameter. The models so constructed
are free from singularities for n=1 and 1#0, 3 ,
respectively.

Model 1: It is free from singularities for N 1. The values

of the parameters V, a, H, 9’02’ A, p and p shows that

the universe is anisotropic for N#1, and evolves with
constant volume and expands exponentially. The condition

. O
stated by Collins and Hawking [84], i.e., !Imgzo, does

not hold for N1, and hence the model dose not approach
isotropy throughout the evolution of the universe. The
deceleration parameter q = 2 shows that the universe
decelerates in a standard way, which is not in accordance
with the present scenario of accelerating universe. This result
is similar to the results discussed by Huang et al. [85], Reddy
et al. [51] and Rao et al. [86], respectively, in the study of
five dimensional f(R) gravity, Kaluza-Klein cosmological
model in f(R, T) gravity and Bianchi type-lI cosmological
model with perfect fluid in f(R, T) gravity. The matter energy
density is positive and a decreasing function of time. As the
matter pressure is negative throughout the evolution of the
universe, the perfect fluid behaves like a dark energy of
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phantom type. It is observed from the graph of EoS parameter

e that the universe is matter dominated (@ > 0) at the initial
epoch and it remain present in the quintessence region
(> —1) at late times. It is observed that the overall energy
Q <1for a very short initial period of time and then it
increases rapidly with time so that € >1; and hence,
according to observational results of SNe la and CMB
experiments, the behavior of the universe is open initially for
a very short period, but then it is closed throughout the
evolution. The Hubble’s parameter H is a decreasing function
of time and it remains positive but close to zero at late times,
and H > 0 and q > 0, shows the decelerating expansion of the
universe. All the energy conditions except SEC are satisfied
in this model 1, and at late times SEC is also satisfied.
Overall, the derived model resembles with the existing
models with perfect fluid, particularly with the perfect fluid
models studied by Reddy et al. [51] and Rao et al. [86].

Model 2: It is free from singularities for | # 0, 3. But the

pressure and density are infinite at t = 0, the model has initial
singularity. The universe starts with a zero volume which

increases with time. The model is anisotropic for | #0.
. O

Also, ||m§=0 does not hold for | =0, and hence the
t—o0

model dose not approach isotropy throughout the evolution of
the universe. It is observed that, under the law of variation of
H, the value of deceleration parameter is constant. The model
represents decelerating phase of expansion for | > 1, and
accelerating phase of expansion for | < 1 and | = 0, and
expansion with constant rate for | = 1. For accelerating
cosmic expansion the observed value of g at present epoch is
-0.73 [87], and it is at | = 0.27. Hence the behavior of
cosmological parameters are discussed graphically at | = 0.27
(I < 1, for accelerating phase), | = 1(for steady state
expansion) and | = 1.1 (I > 1, for decelerating phase). For all
these assumed values of I, it is observed that the universe
expands with very high rate initially which slower down with
time; and for | = 1, 1.1, the perfect fluid behaves like a dark
energy of phantom type. Also, for | = 0.27, at later time, p
becomes negative and remains negative throughout the
evolution of the universe, which causes the repulsion of
ordinary matter. This is closest to the real phenomenon called
Casimir effect. In this case, if the universe is open then it will
either expand indefinitely or it eventually turns out into a big
rip. Graphical behavior of EoS parameter shows that the

universe is matter dominated (@ > 0) in the early stage and
then remain present in quintessence region (@ > —1) at later
times. For | = 0.27, the universe is closed (2 >1) at an
initial epoch and at later times it is open (€2 <1), while for
| >1it is closed throughout the passage of time. Only the

SEC is satisfied for model 2 at | = 0.27, while all the energy
conditions are satisfiedat | =1 and | = 1.1.

Thus, the results obtained in case of both the constructed
models are compatible with the existing observations, and
hence the models are physically acceptable.
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Abstract—This paper deals with the investigation of an accelerated expansion of a spatially homogeneous and isotropic flat
Friedman-Lemaitre-Robertson-Walker (FLRW) universe in presence of zero-mass scalar fields associated with non-interacting
and interacting barotropic fluid and dark energy in the framework of f (R, T) gravity. The exact solutions to the field equations
have been obtained in two cases: power law and exponential law of volumetric expansion. Some physical and geometrical
properties have been investigated for both power and exponential law models in non-interacting and interacting cases; in
particular, the energy conditions and density parameters. The physical stability of the derived cosmological models has also
been examined. We find that the models with exponential volumetric expansion are open, have accelerating expansion and
physically stable; while, the models with power law volumetric expansion are open in both accelerating and decelerating cases,
but physically stable and unstable in decelerating and accelerating case respectively.
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1. Introduction

In recent years, the discovery of an accelerated cosmic
expansion has led to the advancement in modern cosmology.
The cosmological observations including high redshift
supernova  experiment [1-5], Wilkinson  Microwave
Anisotropy Probe (WMAP) experiment [6, 7], fluctuation of
cosmic microwave background radiation (CMBR) [8, 9] and
large scale structure (LSS) [10, 11] have produced large
theoretical and observational evidence for an accelerated
expansion of the universe. But still the reason for an
accelerated expansion of the universe is not fully confirmed.
It is said that the Einstein’s general theory of relativity (GTR)
does not explain the modern scenario of accelerated cosmic
expansion. Thus, a number of theories alternative to GTR
have been proposed by the researchers in order to investigate
the cause of accelerated cosmic expansion. Astrophysical
observations suggest that there is some kind of repulsive
force in the universe which is pushing the cosmic objects
farther apart in the space, and that this accelerated cosmic
expansion is driven by mysterious dark energy (DE) with a
large negative pressure [12-18]. The observational evidences
of DE [1-7] suggest that nearly two-third and one-fourth parts
of the universe’s mass consist of DE and dark matter (DM)
respectively, and the remaining consists of baryonic matter.

© 2023, IJSRPAS All Rights Reserved

The DE part of the universe is usually characterized by the
dynamically variable quantity called as an equation of state
(EoS) parameter, denoted by @, and it is equal to the ratio of
spatially homogeneous pressure to the energy density of DE.
In order to explain the accelerated cosmic expansion, two
methods have been suggested in the literature; one is to
investigate different DE candidates and the second is to
modify GTR. A number of probable DE candidates have been
proposed in recent years. The cosmological constant A [15,
19, 20] is the simplest among all the DE candidates which is

characterized by @ =—1. The most commonly used primary

DE candidates are scalar field models, such as time varying
quintessence model [21-25] characterized by

—1<w <—1/3 in which DE density decreases over time as
poca(t) ™ (a) is the scale factor) [26, 27], and k-

essence [28-30], and phantom energy with @ <—1 [31, 32].

Some other candidates of DE are quintom [33, 34], tachyon
[35, 36], chameleon [37], holographic dark energy (HDE)
[38-41], Ricci DE [42], new age graphic DE [43, 44],
Chaplygin gas [45], extended Chaplygin gas [46, 47] and the
generalized Chaplygin gas [48, 49], etc.
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Figure 27: The plot of sound speed Vs. t for
a=p,=h=1 ¢ =100, @ =05, 5=08in

interacting two-fluid model with power law volumetric expansion.

(2) Exponential models:

In our non-interacting and interacting two-fluid models with
exponential volumetric expansion, we obtained the sound
speeds as

3k@Ba+1)h?  3kp, 0, (1+a,)

2a+1 C2 e6kt C1+ @ e3k(l+a)m)'[
4 = ( )< 2 . (63)
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Figure 28: The plot of sound speed Vs. t  for
a=p,= h 21, 02 =25 and (O 05 in non-interacting
two-fluid model with exponential volumetric expansion.
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Figure 29: The plot of sound speed Vs. t for
a=p,= h=1, C, = 25, and @y, =0 = 0.5 in interacting
two-fluid model with exponential volumetric expansion.

Figures 28 and 29 depict the graphical behavior of sound
speeds given by (63) and (64), respectively.

It is observed from the figures that in case of interacting
fluids, the sound speed is slightly decreased than in case of
non-interacting fluids. But, in both non-interacting and

interacting cases the sound speed 95 satisfies the condition:

0 <& <1, throughout the evolution of the universe. Thus,

our non-interacting and interacting two-fluid models with
exponential volumetric expansion are physically stable.

8. Discussion and Conclusions

In this paper we have studied the two-fluid scenario coupled
with zero-mass scalar fields in the f (R, T) theory of gravity
for isotropic flat FLRW space-time. The non-interacting and
interacting two-fluids models have been considered and

discussed by assuming power law (Vzclt3m ) and

exponential law (V = Czegkt) of volumetric expansion. The

derived power law cosmological models exhibit both
decelerating as well as accelerating phase of expansion, and
shows physical stability and instability, depending on the
values of m. The models with exponential law of volumetric
expansion are accelerating and physically stable for
allk>0. Both the models are shear free and isotropic
throughout the evolution of the universe. In both non-
interacting and interacting two-fluid models with power law

of volumetric expansion, the parameters such as p, , P, .

@y, Pn P &, etc., behave in a same way but with

only a slight increase/decrease in their values, while the
energy conditions and overall density parameters are the
same. The same things are observed are in case of both non-
interacting and interacting two-fluid models with exponential
law of volumetric expansion.

e The power law model has initial singularity, i.e., the
universe starts evolving with a big-bang, and it expands
with decreasing rate; and it is free from a big rip. The
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power law of volumetric expansion vyields a constant
deceleration parameter whose value depends on m. The
values 0<m<1, and m=1, and m<0 , m>1
correspond to the universe’s decelerating expansion,
expansion with constant rate, and accelerating expansion,
respectively.

For 0<m<1(case of decelerating expansion), the EoS
parameter ( @, ) of DE has a constant positive value 0.78

(approx.) showing the matter dominance of the universe. In
this case, all type of energy conditions are satisfied and the

speed of sound & ~0.8 , ie, 0< Y, <1 throughout

the evolution of the universe, which shows the model is
physically stable and hence acceptable.

For m > 1(case of accelerating and constant expansion), at
early stage of evolution of the universe, there is a rapid

transition from matter dominated region (@, >0) to
quintessence region (—l<@, <0) and then to a

phantom region (@, <—1) , which is a Quintom DE

scenario stated by Zhang [85]; and later on it remains
present in the quintessence region

(-1<w, <0) throughout the evolution, which is

acceptable as per the SNe la observational data. In this
case, all the energy conditions are satisfied except SEC and
it is due to an accelerating cosmic expansion. The speed of

sound, 4, <O throughout the evolution of the universe,

shows the model is physically unstable.

The value of overall density parameter Q is lying between
0.35 and 0.5 (i.e., Q < 1), showing the universe is open,
which is not strictly compatible with the present-day
observations of a flat universe, but resembles with the
results favouring a universe with spatial curvature [6-7].

¢ The model with exponential law of expansion is free from
any kind of singularity, starts expanding with some

nonzero fixed volume (C,), and it expands exponentially

with the time. The model is shear free and isotropic
throughout the evolution of the universe. An assumed
exponential law of expansion yields constant negative
value (-1) of a deceleration parameter which indicates an
accelerating expansion of the universe. The EoS parameter

(w, ) of DE component has a fixed negative value less

than -1 initially, it increases with time and approaches
towards -1, but does not cross the phantom divide or

cosmological constant (@, =—1) region, and it remains

present in the phantom region throughout the evolution of
universe. This is found compatible with the cosmological
tests based on present data, including SNe la data as well
as CMB anisotropy and mass power spectrum. Thus our
derived model represents early stage evolution as well as
the present universe. It is observed that the DE energy
density dominates the evolution of universe throughout the
time, which may be the probable cause for accelerating
expansion of the present universe. The value of the total
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density parameter is less than 1, and hence our derived
model predicts an open universe. This is not strictly
compatible with the observational results as the present
day universe is very close to the flat universe. It is
observed that only the weak energy condition is satisfied in

this model. The sound speed 35 satisfies the

condition: 0 < ¥, <1 throughout the evolution of the

universe. Thus, the model with exponential volumetric
expansion is physically stable.

In summary, we found that the models with exponential
volumetric expansion are open, have accelerating expansion
and physically stable; while, the models with power law
volumetric expansion are open in both accelerating and
decelerating cases, but physically stable and unstable in
decelerating and accelerating case respectively. So, our
results are in fair resemblance with the relevant observations
found in [1-11, 66, 72-77] with the exception that the present-
day observational results shows universe is very close to flat.
Thus, the solutions obtained in this paper may be useful for
exploration and understanding of various characteristics of
DE models in the evolution of universe within the scope of
f(R, T) theory of gravitation.
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Abstract

In this paper we have studied minimally interacting two fluid cosmological model in the framework of scale covariant
theory by considering Bianchi type III metric in the presence of matter and radiation field. Here, we have assumed the

exponential volumetric law to construct this model and considered the equation of state P, =yp,, to find matter

density, radiation density and parameters of matter and radiation density. Lastly, we have discussed some physical and
kinematical parameters.

Keywords: Bianchi Type III; Two Fluid; Scale Covariant Theory; EoS.

1. Introduction

In recent years from various observational data it is observed that the universe is undergoing an accelerated expansion
due to which there has been considerable interest in deriving the cosmological models for various theories of
gravitation. The general theory of relativity provides mathematically precise and physically sound theory of gravitation
for constructing the cosmological models of the universe. But, it is not sufficient to explain the current phase of the
universe. So, various attempts have been made to modify the Einstein’s field equations in which alternating theories
and modified theories of gravitation are introduced. In recent years there has been lot of interest of researchers in
constructing the cosmological models using alternative theories of gravitation such as Lyra Geometry [1], Brans Dicke
Theory [2], Barber’s first and second self-creation theory [3], Saez and Ballester theory [4]. The Scale covariant theory
introduced by Canuto et. al. [5] which is optional to Einstein’s general theory of gravitation. It provides the necessary
theoretical framework in which it becomes sensible to discuss the possible variation of the gravitational constant G. A.
Beesham [6] have examined the Bianchi type I cosmological model in scale covariant theory. Also, S. Ram et. al. [7]
investigated spatially homogeneous Bianchi type V cosmological model in the scale covariant theory. The scale covariant
theory of gravitation is derived by associating the mathematical operation of scale transformation with the physics of
using different dynamical systems to measure space time distances. In Scale covariant theory Einsten’s field equations
are in gravitational units and physical quantities are in atomic units. D. R. K. Reddy et. al. [8] investigated Exact Bianchi
type 11, VIII and IX cosmological model in scale covariant theory, Reddt et. al. [9] studied five dimensional minimally
interacting holographic dark energy model in Brans-Dicke theory of gravitation, Naidu et. al.[10] investigated Bianchi
type-11I dark energy model in a Saez-Ballester scalar-tensor theory, [11] M. Zeyauddin et. al. investigated Bianchi type
VI cosmological models in Scale-Covariant theory, R. Venkateswarlu [12] investigated Cylindrically symmetric cosmic
strings in scale covariant theory of gravitation, Katore et. al. [13] studied Magnetized dark energy cosmological models
in scale covariant theory, Katore et. al. [14] studied Bianchi type III dark energy cosmological model in scalar tensor
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The energy density and density parameters for y=1 are

P, =0,Pr =% Q = and Or =*

5. Conclusion

The constructed cosmological model is singularity free also we have discussed two different cases of the universe case

I for dust model when y =0 we observe that in this case H is constant for t — o0 and deceleration parameter

indicates q = -1 indicates that the expansion of the universe is accelerated which is in good agreement with observational
data of the present phase of the universe. Average mean parameter An is also nonzero constant which shows that the
model is anisotropic. Also, the energy density for matter and radiation vanishes for t tends to infinity and corresponding

density parameters are vanishes. In case Il we obtain Zeldowich universe for 7= 1. For this universe also the Hubble

parameter and expansion scalar are constant as t tends to infinity. The deceleration parameter q=-1 showing that the

universe is accelerating. The anisotropic mean parameter Am shows that the model is anisotropic, the energy density
. . O (n+1)°+4

and density parameter of this model tends to infinity. 07 3(n+2)° (m+ kexp(—mD)

cases the model is anisotropic and accelerating which can be thought as of realistic model of the universe.

#0in all the cases. Thus in all the
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PHYSICAL ACCEPTABILITY OF THE RENYI HOLOGRAPHIC DARK ENERGY
MODEL UNDER THE HUBBLE'S CUTOFF IN f (T, B) GRAVITY

N. T. Karte!, Kaplana Pawar?, A. K. Dabre?

The paper deals with the investigations of the behaviour and physical acceptability of the spatially
homogeneous and isotropic FLRW space-time filled with pressureless matter and Rényi holographic
dark energy under the Hubble's IR-cutoff in the framework of f (T, B) gravity. We have calculated some
cosmological parameters to study the astrophysical consequences of the constructed model. We dis-
cussed their behaviour during the cosmic evolution, in particular, the statefinder and EoS parameters. It
is found that the constructed Rényi holographic dark energy model travels from Phantom, ACDM, and

lastly enters & remains in Quintessence dark energy era with the increase in redshift.

Keywords: f (T ,B ) gravity: Renyi holographic dark energy: Hubble's cutoff: redshift

1. Introduction

Cosmology aims to comprehend the universe on a large scale. Over recent years, one of the greatest challenges
faced by cosmologists is to explain the nature and mechanism of cosmic acceleration [1-3], which has been confirmed
by some observational data such as type Ia supernova [4-7], baryon acoustic oscillations (BAO) [8], weak lensing [9]
and large scale structure (LSS) [10-12] etc. One of the key issues in modern cosmology and high-energy theoretical

physics has been determining the phenomenological explanation of cosmic acceleration [13]. The dark energy (DE),
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wDE

Fig.5. Variation of EoS parameter of
Rényi HDE density with Hubble's

IR-cutoff vs redshift ford =2, n=0.5,

A=0.005,8=6, a=0.1, p=0.01,
m=0.001 and n =1.

The graphical behaviour of the EoS parameter of Rényi HDE density with Hubble's /R-cutoff versus redshift for the
appropriate choice of constants is shown in Fig.5. From the figure it is observed that we live in a phantom-dominated
universe since the constructed model corresponds to ®,, <—1 for —1<z<-0.25. Later on, it is also observed that
Wy =—1 for z=-0.25 which demonstrates that the universe passes through ACDM epoch and lastly for all
—0.25 < z the universe enters in Quintessence era i.e. W,, >—1 and remains in the Quintessence DE region, since
the EoS parameter lies in —0.90 <, <—0.82 which is relatively close to ACDM region. These observations are

fairly supported by [60,62,75,76]. For a late epoch the statefinder diagnostic parameters validated the observation.

6. Conclusions

In this work, authors have investigated the behaviour of the Rényi HDE model in f (T, B ) gravity under the
Hubble's IR-cutoff by considering the power law form of an average scale factor obtained by Pawar et al. [71]. We
have considered the spatially flat FLRW cosmological model and the f (T, B )= oB"+PBT" gravity formalism. The
physical acceptability of the model has been checked with the help of statefinder diagnostic and the EoS parameter
of the model. The values of some physical and geometrical parameters and their graphical behaviour with time and
redshift are obtained.

From the expressions of cosmological parameters and their graphical behaviour at w=0.5 and A =0.005,
it is observed that the constructed model starts to expand with a very small constant volume which increases with

the increasing cosmic time. The model experiences an accelerating expansion throughout its evolution. It is observed
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that the model is isotropic and shear-free. The values of diagnostic statefinder parameters (r < 1, s > 0) confirms the
constructed model is in Quintessence region.

The energy density of Rényi HDE model under Hubble's IR-cutoff is found to be increasing with an increase
in redshift throughout its evolution. Furthermore, from the observations of the EoS parameter it is been found that
initially, we live in a phantom-dominated universe, later on for a short period the universe passes through ACDM
epoch and lastly, it enters and remains in the Quintessence DE era in which the values of EoS parameter are relatively
close to ACDM region, which is as expected from the statefinder diagnostics parameter. The results so obtained are
fairly supported by [60,62,75,76]. Thus the derived Rényi HDE model of the universe under Hubble's /R-cutoff in
f (T,B) gravity is found physically acceptable.
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Abstract: It is being expressed by many educationists that India can become a world superpower based on
the new education system. Prime Minister has brought out the National Punishment Policy, 2020, which
has been prepared in consultation with everyone. With its introduction, a wide discussion of education has
started in the country. According to Gandhi, education is the holistic and excellent development of body,
mind and soul of the child and man. Swami Vivekananda also said that education is to express the innate
perfection of man. Amid all these discussions, there was a need to come up with a new National Education
Policy to address the shortcomings of the 1986 Education Policy. Students cannot develop fully by
studying the relevant subject only. Students need to have knowledge of Arts, Physical Education, Vocational
Education and Competitive Examinations for complete development. Emphasis is also placed on
recruitment of prospective teachers in all states and Union Territories for this purpose. There is discussion
of quality promotion in teacher recruitment as per requirement. The primary goal is to radically change the
school's working environment and culture, so that both teachers and students can develop to their maximum
potential. In accordance with this, the present research paper reflects on the new national education policy
and the condition and requirement of physical education.
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Abstract: It is being expressed by many educationists that India can become a world superpower based on
the new education system. Prime Minister has brought out the National Punishment Policy, 2020, which
has been prepared in consultation with everyone. With its introduction, a wide discussion of education has
started in the country. According to Gandhi, education is the holistic and excellent development of body,
mind and soul of the child and man. Swami Vivekananda also said that education is to express the innate
perfection of man. Amid all these discussions, there was a need to come up with a new National Education
Policy to address the shortcomings of the 1986 Education Policy. Students cannot develop fully by
studying the relevant subject only. Students need to have knowledge of Arts, Physical Education, Vocational
Education and Competitive Examinations for complete development. Emphasis is also placed on
recruitment of prospective teachers in all states and Union Territories for this purpose. There is discussion
of quality promotion in teacher recruitment as per requirement. The primary goal is to radically change the
school's working environment and culture, so that both teachers and students can develop to their maximum
potential. In accordance with this, the present research paper reflects on the new national education policy
and the condition and requirement of physical education.

Keywords: New National Education Policy,(2020) Physical Education, Sports, Health

I. INTRODUCTION
First of all it is necessary to consider what ‘education’ is. The literal meaning of education is the process of learning and
teaching, but if we look at its wider meaning, education is a continuous social process in any society which has some
purpose and through which human inner powers are developed and behavior is improved. Through education, a person
is made a competent citizen by increasing his knowledge and skills. It is noteworthy that with the announcement of the
New Education Policy 2020, the Ministry of Manpower has been renamed as the Ministry of Education. This policy is
expected to bring about transformational reforms in school and higher education in the country. Under its goals, it aims
to achieve 100% schooling by 2030 as well as universalization of education from pre-school to secondary level.
Currently the National Education Policy 2020 also emphasizes the importance of teachers for quality education. Which
states that in order to identify and develop the specific potential of each student, teachers and parent’s needs to be
sensitive to their potential So that the academic and other abilities of the students can be fully developed? Entering the
experimental realm of higher education can open doors of immense possibilities that can liberate individuals and
communities from the vicious circle of adversity Therefore, providing high quality educational opportunities to all
should be given top priority. Teachers truly shape the future of children and both students and teachers together build
our prosperous nation. Meritorious students and qualified teachers have always been outstanding citizens of the society
due to their full contribution. According to ancient civilizations, good teachers work to impart prescribed knowledge,
skills and moral values to students. The National Education Policy 2020 has given special attention to the quality of
teacher education, recruitment, placement, service conditions and status of teachers' rights. Only by paying attention to
the above facts will the quality of education and enthusiasm of teachers reach the desired level. A sense of high
standard and respect for teachers as per the ancient civilization will also be revived in the students. There is a need for
motivation and empowerment among teachers and students to make our nation a better nation. Lack of good

educational institutions in rural areas has been going on for centuries, leaving the young t.-....o behind in learning

and teaching. Special attention has been given to this in the National Education Policy an@/B.Ed A)provision has been
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made for allotment of scholarships on the basis of merit to the students studying in the course. Four years B.Ed. This
includes the provision of guaranteed employment in local areas to students (especially girls) after successful graduation,
so that these students can serve as model and higher education teachers in the local area. Excellent teachers will be
encouraged to work in rural areas and especially in teacher shortage areas. A major incentive for teaching students in
rural areas is the provision of local accommodation in and around the school. It is the responsibility of the teacher to
maintain the relationship in the community, so that the student can get an ideal and educational environment which is
not possible due to frequent change of teachers. Therefore, it has been said by the government that the transfer of the
teacher should be done only when it is urgent (at least). Emphasis has been laid on further development of Teacher
Eligibility Test (TET) to select teachers through special competitive examinations. Teacher recruitment is an integral
part of this process, for which all the interviews are conducted in local language to accurately assess the performance of
any individual. By doing this, special emphasis is placed on the fact that the teachers will be able to communicate with
the students in the vernacular.

Objectives of Physical Education:
e The overall development of the students is the main objective of this education. Its main objective is to
develop the students mentally and intellectually.
e [t is a means of preparing students as contributors to society. By which he can adapt to the society in future.
e  Through this education, the art and quality of being healthy is explained to the students, as a healthy mind is
created in a healthy body.
e Due to this education, emotional development of the students takes place. It works to control their emotional
aspects.
This education is given to develop the muscles of the students. With the help of which they remain active continuously.

Physical Education in the context of School Education:

In the early 19th century, physical education became a subject in schools (in the form of German and Swedish
gymnastics). Their influence on human health became more and more recognized. In the early 20th century, the main
learning goals for students were personal hygiene and exercise for physical health. Educationist Thomas Wood
described a sole emphasis on health as extremely limiting and detrimental to the development of the whole child. The
educational community then adopted Wood's holistic approach to physical education and incorporated basic movement
and physical skills for activities and sports into the core academic curriculum. Over the past 15 years, physical
education has re-evolved as a link between physical activity and its outcomes (eg, physics and health) and the science
of healthy living and the skills needed to enable children to lead active lifestyles. Sallis and McKenzie (1991) published
a seminal article stating that physical education is a "holistic but physically active approach, including teaching social,
cognitive, and physical abilities and accomplishing other goals through movement." Sallis and McKenzie (1991) posit
two major goals of physical education: 1) preparing children and youth for physical exercise and 2) physical exercise
during physical education. These goals reflect the lifelong benefits of improved physical education that enable children
and youth to be active adults throughout their lives.

Education system& Criteria:

To follow an effective and transparent process in recruitment and promotion of teachers based on periodic performance
appraisal.

National Professional Standards for Teachers (NPST) will be developed by National Council for Teacher Education by
2022.

A "National Curriculum Framework for Teacher Education (NCFTE)' will be developed by the National Council for
Teacher Education in consultation with NCERT.

By 2030, the minimum degree qualification for teaching will be a 4-year integrated B.Ed. Graduation will be
mandatory.
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Provisions relating to Higher Education:

Under NEP-2020, it is targeted to increase the 'Gross Enrollment Ratio' in higher educational institutions from 26.3%
(year 2018) to 50%, with 3.5crore new students to be created in higher educational institutions.

Under NEP-2020, a multiple entry and exit system has been adopted in undergraduate courses, under which students in
3 or 4 year undergraduate programs can exit the course at multiple stages and will be awarded the relevant degree or
certificate (certificate). After 1 year, Advanced Diploma after 2 years, Bachelor Degree after 3 years and Bachelor
Degree with Research after 4 years).

An 'Educational Bank of Credit' will be provided to digitally save the marks or credit obtained from various higher
educational institutions, so that students can be awarded degrees based on their performance in various institutions.
Under the new educational policy M.Phil was cancelled.

Physical Education under New Education Policy:

Along with education of children, the government is also taking big steps for their sports and physical development. In
fact, the Ministry of Human Resource Development, which is involved in formulating the National Education Policy,
has been receiving several suggestions to make inclusion of physical education in the curriculum mandatory. The
ministry has also started discussions in this regard. At present, physical education is included in the curriculum on an
optional basis, but students do not take it seriously due to the burden of core subjects. Therefore, it is being considered
for its compulsory inclusion in the curriculum. After internal consideration, the Ministry will also consult the States in
this regard. Apart from this, the Ministry has taken the initiative to include NCC as a major subject. Officials in the
ministry say that NCC and physical education are becoming irrelevant subjects in schools. Even in the National
Education Policy 2020, physical education is described as essential for the holistic development of a child and the use
of sports as a pedagogy in the learning process is advised. Keeping this in mind, the Delhi Board of School Education
has drawn up a well-planned curriculum of physical education that will be run from class 1 to 12, under which not only
selected school children will participate, but all students will participate and it will be compulsory. Under this
curriculum every child will undergo a fitness test and an expert group of physical educators can evaluate the fitness test
related to the health of the children and modify the physical education curriculum as needed. In such a scenario, this
effort will definitely take the physical education and physical education to greater heights by giving them a new
identity.

Holistic Education with Sports Integration:

Multidisciplinary and holistic education is part of the core principles of NEP. Along with subjects like science and
social sciences, the curriculum should include sports and fitness that provide a holistic, useful and satisfying learning
experience. At the school level, the National Education Policy, 2020 proposes the integration of sports or the use of
physical activities in educational practices to enhance students' cognitive abilities while promoting their physical and
mental health. Sports-integrated education will help students achieve the fitness level envisioned in the Fit India
movement and help them adopt fitness as a lifelong approach. It will develop in them skills like cooperation, self-
initiative, teamwork and responsibility. The National Education Policy, 2020 also proposes other ways to increase
exposure of school students to sports and other activities. It offers greater flexibility and choice of subjects, allowing
students to choose physical education as part of the curriculum. The policy proposes 'bagless' days for students to
participate in local businesses and other activities such as sports and gardening. The National Education Policy, 2020
encourages creation of clubs including sports, yoga and health and wellness at schools, school campuses, and districts
and beyond. Higher education institutions will have departments for subjects like sports, art and music to provide a
multidisciplinary and inspiring environment. Credit will be awarded for such subjects in graduate programs. For adult
education, the policy proposes the development of an educational curriculum framework. Along with basic literacy,
numeracy and education, the framework will cover life skills (health care and awareness, child care and education and
family welfare).
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II. CONCLUSION

We can understand the importance of physical education in a way that the very old adage that a healthy mind resides in
a healthy body. If you are not physically healthy, you will feel weak inside and your mind will also be sad. So having a
healthy body is essential for a healthy mind. Physical education is needed to keep the body healthy. So this proves how
important physical education is for a healthy body and a healthy mind. Thus it can be seen that the basic objective of
the National Education Policy 2020 is to develop well-rounded human beings capable of rational thought and action
which includes compassion and empathy, courage and resilience, scientific thinking and creative imagination, moral
values and emotions. It aims to produce productive citizens who can contribute well to building an inclusive and
pluralistic society as envisaged by the Constitution so that India can regain its status as a global leader and play a
leading role in the development of humanity.
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