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EDITORIAL
World is yet to recover from ongoing pandemic shock. Countries are facing
multiple waves and fighting on multiple fronts to increase vaccination and
inoculate people. India also faced the deadly second wave and many precious
lives were lost. Kumar, Pillai, and Vipin explore a timely issue of how age
structure and social distancing can affect the pandemic. Using a
mathematical predictive model, authors reaffirm the importance of social
distancing in flattening the spread curve of COVID-19.
The success of any business depends on how well it can meet consumer needs.
World’s top firms and brands invest money and efforts to understand what
consumers want. In digital age, social media offers an interesting way to
listen to consumers’ thoughts, feelings, and views based on their posts. The
paper by Panwar and Khan specifically looks at how social media listening
can be used to improve consumer engagement and bonding with new age
consumers.
The telecom industry in India has seen an exponential growth in the last
decade. Presently, the industry is stable with multiple mergers and
acquisitions leading to three big competitors. The cut-throat competition and
price war resulted in consumer churn among operators. The third paper by
Bhale and Bedi examines the factors associated with consumer churn.
Authors study the factors behind the movement of consumers from one firm to
another in the telecom industry.
Let us collectively fight the virus, help the needy, and pray for the well-being
of human kind.

#StaySafe.StayHealthy.

Dr. Anubhav Mishra
(Editor)

Jaipuria Institute of Management

November 2020
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SOCIAL LISTENING: A STRATEGY TO
BOND WITH THE NEW AGE CUSTOMERS

Tapish Panwar*
Kalim Khan**

ABSTRACT
The good old days for businesses where they were only concerned with conceiving and
communicating a message to its target audience are long gone. The conversations since then have
turned into two ways between the business and the customer, and vice versa. While businesses are
gearing up to this new reality, a new conversation reality has emerged where the conversations are
happening among customers about brands, but without them. Businesses are losing control of the
narrative and the conversations have become more interactive and engaging instead of preachy and
one-sided as they used to be. Essentially, conversations are happening on multiple platforms in
multiple ways and multiple spaces, with or without the business being involved. Social Listening can
help.
IMPORTANCE OF LISTENING TO YOUR CUSTOMERS?
In this changing reality, brands must listen to their customers and not just hear them. Customers are
using more channels than ever to word their opinions and expressions. Listening to customers not only
helps businesses to connect with them at a personal level, but it also opens up various avenues for
innovation and solution design. At its core, listening to customers is one of the causes as well as the
outcome of customer-centricity, which is essential to create an endearing bond with customers
resulting in a sustainable relationship.

*Assistant Professor, Rizvi Institute of Management Studies and Research,
Mumbai,tapish.panwar@gmail.com
**Professor, Rizvi Institute of Management Studies and Research, Mumbai
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While customers express their opinions and voice their concerns with brands, an acknowledgment
from brands is often deeply appreciated. It is a matter of satisfaction and feeling of self-worth for
customers when brands respond to these conversations in an effective manner. An engaging brand
which attends to, observes, interprets, and responds to a variety of stimuli (Stewart & Arnold, 2016) is
often attractive to current and potential customers. This not only creates a multiplier effect for the
brand when it comes to conversation with its customers, but also encourages potential customers and
fence-sitters to join the conversations for then, and maybe the brand in future.
Listening to these conversations is no more optional, but a critical endeavor for businesses. Tracking
these conversations helps businesses understand sentiments about the business among its audience,
which may present itself with opportunities to redirect their focus and efforts efficiently. A ‘listening’
strategy must necessarily include answering the below questions:
• Why do you want to listen to the customers?

-

The objective of this endeavor

• Whom do you want to listen to?

-

Target Audience for listening

• Where do you want to listen to them?

-

Space/Channel for listening

• How do you want to listen to them?

-

Tools and software for listening

• What should be your executables?

-

Actions based on listening to the audience

More customers than ever are present online now and businesses are making conscious efforts to reach
out to their target audience on the internet. Businesses are trying to influence every single step of a
customer’s decision journey starting from problem recognition (influenced by invoking latent need of
customers) up to reducing the post-purchase cognitive dissonance. It is hence appropriate for
businesses to invest efforts in listening to customers and in general people on the internet where oodles
of conversations are going on for various brands and businesses as it affects firm’s brand as well as
bottom line (Genpact, 2012). Social media, with its expanse and penetration, has democratized
information and communication between customers and brands, as well as among customers
themselves. Internet and in particular social media are hence the right space and channel for brands to
‘listen’ to their customers. Listening to customers on social media to understand audience sentiments
and undertake appropriate actions is the easiest way to define 'Social Listening'.
In a nutshell, it is an active monitoring of your brand on social media channels for customer feedback
and mentions while tracking discussions to gain insights and act on those opportunities by using
hashtags and keywords (C., Atilano, & Arnold, 2017; Wagner, 2014). Social listening attempts to
understand the root causes behind social conversations and take action to strengthen the relationship
between the brand and the customers. The conversations that are analyzed are not just around the
brand, but also about the industry as a whole, which give a larger perspective to the social listening
strategy. Hence, social listening is considered as a dynamic process of gathering online attention and is
an embedded part of social engagement (Crawford, 2009)
CHALLENGES FACED IN SOCIAL LISTENING
Social listening while presents a lucrative opportunity for brands, does not come without its flaws.
There are three major challenges than can mar your social listening strategy:
• Inability in responding appropriately to customers' concerns
• Inability to engage with the customers in a meaningful manner
• Unable to handle negative conversations around the brand
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Several brands have been able to create engaging conversations with the customers which have not
only helped the brand create a bond with the customers but also brought in a host of potential customers
to its fold. Brands must be able to respond to customers’ concerns in a timely and appropriate manner.
While it presents brands with an opportunity to gain customer loyalty after a service failure (often
known as service recovery paradox), a timely response calms an irate customer as she realizes that
someone is listening to her concerns and working to resolve it.

Figure 1: Seamless: Being empathetic to the customer is important
However, some brands are not able to handle these concerns in a satisfactory manner which further
agonizes the customer and is detrimental to the overall social listening strategy. Sometimes, brands can
engage with users in a way they not only make the user feels valued but also encourages others to
interact with the brand on various aspects.

Figure 2: Customer convenience must not be taken for granted
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However, some brands do not have a strong backend to further their social listening strategy. It must be
understood that while social listening is different from social monitoring. Unlike social monitoring
which is only about keeping a track of messages and mentions about the brand, social listening also
goes on to resolve issues faced by the customers.

Figure 3: The back-end must be aligned to be able to address customer concerns
This means that a strong back-end resolution process for issues is the backbone of the social listening
strategy. An absence of incidence resolution ability leads to a gap between what you aim to achieve
through social listening and what you end up delivering. This can lead to accentuate the agony of
customers and further damage the brand.
Social listening is an expansive avenue for businesses to build a strong connection with their existing
and potential customers. Though customer service is considered a mundane application of social
listening (Dougherty, 2015), with a clear social listening strategy aimed at customer satisfaction with
customer-centricity as its core, businesses can create an edge for themselves against competitors. It is
however critical for businesses to commit completely to this strategy to ensure that there is a sync
between the front end (social media) conversations and back-end (operations). A gap between these
two will inadvertently lead to broken promises and dissatisfied customers. Keep listening!
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Figure 4: You never know what comment, feedback, message,
or engagement gets you your next customer! (No, I'm not buying a jeep!)
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IMPACT OF TECHNOLOGY ON CHILD
PSYCHOLOGY DURING COVID-19

Anuja Shukla*

ABSTRACT
Covid-19 has impacted the education industry. Young students are exposed to technology for longduration since education has shifted to online mode. They are also an avid user of social media. The
cumulative effect has increased the interaction time with technology which leads to stress. The paper
suggests some coping strategies such as involvement in creative activities, objective-oriented
communication with parents.
INTRODUCTION
"Technology is a good servant but bad master" is an old saying that needs to be verified now. With the
pandemic taking over the life of a common man, one of the most impacted sectors is education
(Marinoni et al., 2020). Before March 2020, it was impossible to imagine the education industryshifting online. Although traditional education made a quick shift to online education with limited
available options, now, almost after one year of pandemic the schools and colleges have established
themselves in virtual mode. Teachers have gained relevant technical skills for online teaching
(Nambiar, 2020). Many start-ups emerged while existing software’s upgraded themselves to get the
benefit of the opportunity.
Technology can be disastrous to students at times. Games like Blue whale have made children commit
suicide (Mukhra,2019). Some other games like pub g have or even made parents sell their car for a
game purchase by seven-year-old (India today, 2021). The consumption of social media is on rise
among young children. The young teens use social media to express themselves and are engaged in
eWOM (Samu and Mishra, 2018). Young consumers prefer selfies, Emojis and animated icons to
express themselves online (Samu and Mishra, 2018).
Keywords: Stress, Covid-19, Online Education, Technology

*Subject Matter Expert, Upgrade.
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While expressing themselves, the behaviour of male and female teenager is different while
consumption and dissemination of eWOM. Male teenagers are influenced by the existing peer norms,
whereas for female teenagers, their reliance and belief in the credibility of online information is more
critical (Mishra et al. 2018).
Compounded concerns and worries can cause stress and fatigue (Macarran, 2021). Parent-child
communication, peers, media and self-construal have varying influences on the technology readiness
of teenagers. The effects of parent-child interactions are mediated by self-construal, which reaffirms
the importance of identity during adolescence. (Mishra et al 2018). Parents engage in higher sociooriented communication as compared to concept-oriented communication. Also, adolescents report
higher scores on the interdependent self-construal dimension in contrast to independent self-construal
(Mishra and Shukla, 2020).

Increased Screen
Time High usage of
Social media

Stress on Children
and Parents

Concept oriented
communication
Activity base learning
Creative activities
Fig 1. Impact of technology on Children
ANTECEDENTS OF STRESS AMONG CHILDREN
There are multiple reasons causing stress among children. The timing of online classes and limited
physical activity brings children are under stress. There is a significant increase in the screen times of
school children while learning online under school closure scenario (Harzule et al 2021). However, use
of social media is for hedonic purpose whereas online classes are for utilitarian purpose. This higher
consumption of social media and online academia have stressed children. This stress gets transferred to
parents as well (refer Fig 1). Among the many causes of stress among children few of them are listed in
Table 1.
Table 1. Antecedents of stress among children
Factors

Description

Source

Increased exposure
to screen

With the education shifting online,
children are more exposed to screen,
which causes fatigue and stress

Harzule et al

Lack of concept-oriented
communication between
parents and children

Indian parents are indulged in socio
oriented communication, which may
develop a feeling of lack of empathy
among children.

Mishra 2021
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Factors

Description

Source

Lack of availability
of resources

The online education can be made best
use of if resources like Laptop,
smartphone and internet is easily
available. In absence of these resources,
student may feel stressed.

Mahapatra and
Sharma (2020)

Frustration and boredom

With limited physical activity and limited
face to face interaction, the children may
feel boredom and frustration

Wang et al, 2020

Missing physical school

With online education, children do not
have access to the library, canteen, or even
playgrounds. Childrens miss the fun and
enjoyment while remaining with in home.

Chandra 2020

CONCLUSION
As a society we need to re-evaluate the access of technology in the hands of children. The increased
stress could result in dropout, non-effective learning which will further add to the rising
unemployment (Mahapatra and sharma,2020). The role of parents is very important in such situation.
Parents can help the children cope up with the stress (refer Fig 1) We extend the solutions provided by
(Macaracan, 2021) to tackle stress caused due to technology.
1. The stress can be reduced by communication between parents and children. Parents must engage in
positive concept-oriented communication with children as Indian parents tend to engage in higher
socio-oriented communication as compared to concept-oriented communication (Mishra 2021).
2. Engage in activity-based learning which may involve developing of an idea, video creation by
reciting poems or even making a painting for history classes (Mishra and Yadav, 2013). Doing
activities together will bring a fun element and reduce family stress.
3. Engage the children in creative online activities such as grocery shopping (Sharma and Shukla,
2018) or supporting in food donation through NGO (Chandra 2020) which brings them fun and
develops life skills. . Such activities will bring feeling of proud and worthiness in children and they
will not be left out. Simultaneously, it will develop a cordial relationship between parents and
children.
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A STUDY ON FACTORS AFFECTING CONSUMER
CHURN IN THE INDIAN TELECOM INDUSTRY

Uday Arun Bhale*
Harpreet Singh Bedi**

ABSTRACT
Factors affecting consumer churn is important to study in order to reduce the consumer churn for a
particular brand in telecom industry. As per research by Verint® Systems Inc with 34000 consumers
would wide published in the Forbes 2019, consumer retention is on declining trend, study shows that
two third of customers are willing to change the product and service, which may results in churn for
existing company. In mobile industry as per data by Telecom Regulatory Authority of India for
March’20, 5.74 Million unique porting requests has been generated by Indian mobile consumers
which shows the consumer’s intention to change the existing mobile operator. Hence there is
opportunity to review the factors affecting consumer churn. In the given paper author tried to find
mobile consumer influencing factors that affects the churn and data analysis is done with exploratory
factor analysis. Results showed that the Digital Experience, Service Delivery, Consumer interaction,
Monitory benefits, and Product promotions significantly contributed in explaining consumer churn.
1. INTRODUCTION
After launch of Reliance Jio in India, mobile user consumer behaviour shift has been accelerated to
data usage from traditional voice usage; many mobile operators like Aircel, Reliance communication,
MTS, TATA DOCOMO, Videocon, Uninor mobile service operators have to shut their operations
because of non-profitability mainly because of loss of consumer base. Mobile operator like Aircel,
Reliance communication, Uninor was having 4G licenses still they were not able to sustain the market
and forced to close their operations, in another development Vodafone India and Idea Cellular have
Keywords: Consumer churn, Indian telecom industry and consumer behaviour

*Scholar, Mittal School of Business, Lovely professional University, Phagwada, Punjab.
Currently working with Vodafone Idea Ltd as General Manager.
**Professor, Mittal School of Business, Lovely professional University, Phagwada,
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decided to merge their operations to form Vodafone Idea Ltd resulting Indian telecom market limited to
three private operators and one Government operator (BSNL & MTNL). Researchers agrees that
industries have to make strategies to continue business in long term. The finest strategies is reducing
the consumer churn that ensure a long run progress of the company, as cost of acquisition is always
contribute to cash outflow for business but also by losing customer it will have a direct impact on the
revenue earning for that business. As per researchers companies are aware of the advantages in
retaining the consumers but struggle to recognise the details that have an influence on the brand
excellent to decrease the churn.
The objective of this study was to find the variables that are having an impact on consumer churn in the
telecom industry
2. LITERATURE REVIEW
2.1. Consumer churn
Churn in the telecommunication business is defined as the movement of existing consumer from one
mobile service operator to another (Berson et al., 2000), same is explained as the intension of a
consumer to leave a mobile operator (Coussement and Poel, 2008).
As per study by Wie and Chiu (2002) yearly near 27% of the consumers are moving from one operators
to another operator, on the other hand cost of acquisition of new subscribers is 5-10times more than the
cost of retention resulting consumer churn is impacting the profitability of the mobile service providers
(Junxiang Lu, 2003).
Hence it's very important for mobile service providers to understand the consumer churn influencing
factors.
2.2. Factors influencing consumer churn
A study by Rajeswari and Ravilochanan (2014) reviled that mobile coverage, consumer complaint
resolution process; mobile internet speed and mobile technology are the key reasons for consumer
churn. Consumer churn in Telecom industry is affected by multiple reasons like price, network,
compliant resolution and mobile network consists of multiple key performance indicators voice
network, data network, coverage, unwanted VAS (Joshi S., 2013). In other study by David et al. (2007)
reviled that the price fairness and service quality plays critical role in consumer churn.
This study includes factors that causes the consumer churn in the telecommunication industry of India.
3. THEORETICAL FRAMEWORK AND RESEARCH MODEL:

Unwanted VAS

Complaint

Network

Service

Price
Consumer

Fig. 1: Consumer churn influencing factors
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4. HYPOTHESIS
Literature review has given the overview on the influencing factors of churn basis on this, following
hypothesis was proposed. H1: Digital experienceis critical aspect of consumer churn
5. RESEARCH METHODOLOGY
5.1. Research Design
The study intend is to search consumer churn factors of mobile users .For the study exploratory
research is done with the exploratory factor analysis, principal component analysis .The factors are
derived from the literature review and then industry expert opinion is taken.
5.2 Data sampling
Study was concluded on a sample of 150 mobile phone consumers in Hyderabad city of Telangana
state, with convenience sampling method. The responses were taken for18 attributes
Descriptive statistics, exploratory factor analysis methodology were used to analyse the data. The
demographical analysis of the given data is summarized as below in table no. 02
5.3 Procedure
It was decided to gather at least 150 sample for inference therefore, questionnaires were dropped to
participants among topics using a non-probability convenience sampling methodology. Fewattributes
of the questionnaire were taken from Priyanka Gautam (2012) PhD on “Switching Behaviour Of
Telecom Subscribers: A Case Study Of Subscribers In Punjab And Chandigarh “thesis with
amendment and validation with industry experts. After collection of data, data was entered and
analysed through SPSS.
6. DATA ANALYSIS
6.1 Measures
The initial phase of questionnaire was covering of items to recognise the demography of the
participants like age, gender, name, age on network with the mobile operators. The later phase
containsitems to measure factors influencing consumer churn. 5 points Likert scale ranging from 1.
Strongly Disagree to 5. Strongly Agree is used. Respondents were guaranteed about the privacy.
Cronbach's Alpha values for response of the questionnaire is given in table 1.
Table 1: Cronbach's Alpha Reliability Coefficient
Reliability
Construct
Overall

Cronbach's Alpha

Number of Items

0.81

18

6.2 Demographic details
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Table 2: Demographical Analysis
Measure

Item

Frequency

Percentage

Age

18-25

25

17%

26-35

85

57%

36-45

15

10%

45-60

15

10%

60+

10

7%

Male

126

84%

Female

24

16%

Age on a

Less than 3 month

5

3%

network of

3 months to 12 months

20

13%

customer

12 months to 60 months

95

63%

60 Months

30

20%

Gender

6.3 Descriptive statistics
Descriptive statistics are used to find the central tendency of the collected database for mean, median,
mode and standard deviation. The mean values are greater than 3.00 for all variables are showing the
significant positive trend. Standard deviation (S.D.) is key point it is indicative the deviation from
mean value. Here S.D. is greater than from 0.51 which reflects that the observations are near the mean
value for the variables.
6.4 Factor analysis
Table 3: Total Variance data
Factors

Eigenvalue

Proportion var.

Cumulative

PC1

5.547

0.308

0.308

PC2

2.347

0.13

0.439

PC3

1.702

0.095

0.533

PC4

1.553

0.086

0.619

PC5

1.074

0.06

0.679
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Table 4: Component loading
Component Loadings
PC1
Data price

0.917

Voice pricing

0.723

Unwanted VAS

PC2

PC3

PC4

PC5

Uniqueness

0.148

0.104

0.121

0.136

0.100

0.436

0.258

0.824

0.101

0.239

0.180

0.299

Better features

0.381

Balance deduction

0.472

Update on new product

0.197

0.206

0.352

0.657

0.364

Product communication

-0.149

-0.132

-0.298

0.776

0.262

Time is taken to connect CC

0.536

0.186

0.558

Empathy by CC agent

0.156

0.268

0.775

Digital care

0.661

0.106

0.267

0.472

Ease of recharge

0.142

0.758

0.400

Complaint resolution

0.592

0.324

0.377

0.583

0.327

0.363
0.148

0.758

0.273

0.107

Data speed

0.880

Voice quality

0.228

0.811

0.283

Network coverage

0.236

0.799

0.244

Other marketing communication

-0.194

0.400
0.222

0.124

-0.104

TV advertisement
Outdoor promotion

0.103

-0.209

0.189
-0.115

0.226

0.799

0.335

0.723

0.459

0.718

0.428

Note. Applied rotation method is varimax
Table 5: Reliability of Factors
Reliability
Construct

Cronbach's Alpha

Number of Items

Overall

0.81

18

Factor : Product Promotions

0.869

3

Factor : Digital Experience

0.831

3

Factor : Consumer interaction

0.795

3

Factor : Service Delivery

0.697

4

Factor : Monitory Benefits

0.622

4
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Factor loading is done for the factors where eigenvalue values for these set of factors are more than 1.
The correlation matrix for variable shows that cumulative 67.9% factors are explained by these
variables which shows higher significance, hence we can conclude that we can perform the factor
analysis for six factors.
Factor loading is done basis on the logical sequencing with min 50% factor score in each factor, while
deciding the factor loading industry inputs were also taken.
7. FACTOR ANALYSIS FOR HYPOTHESES TESTING
Following hypothesis was studied: H1: Digital experience is a critical aspect of consumer churn
The factor analysis result shows that digital experience has influence on consumer churn. Three Digital
experience attributes are data price, digital care, data sped. This factor counts for 30.70% of the total
variation with Cronbach's Alpha of 0.831. And, all attributes have a factor score of more than 0.6 under
this factor, which indicates that factors are significant. Shows the acceptance of the Hypotheses that H1
Digital experience is a critical inflecting factor that affects consumer churn for mobile service
providers.
8. CONCLUSION
Reduction of consumer churn is key to success because that help to build loyal customers and
subsequently help to increase organizational profitability. The research shows that these factors affect
the consumer churn majorly. And digital care is emerging as a new powerful influencing factor while
deciding the consumer churn.
9. RECOMMENDATIONS
In this research, influencing factors of mobile consumer churn was studied which is critical component
for the success of service industry. The given findings can practically be used by mobile telecom
industry while designing churn reduction strategy. 1. We recommend that by creating satisfied
consumers with good digital experience, service delivery, network experience, &product promotion,
company can reduce the churn 2. These findings may be applied by the service companies and
industries that gives due prominence to relational marketing.
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ABSTRACT
Corona virus disease 2019 (COVID-19) is an infectious disease with Acute Intense Respiratory
Syndrome Corona Virus 2 (SARS-CoV-2), and the World Health Organization (WHO) has proclaimed
Covid-19 as a pandemic. The virus can spread quickly through close contact and via respiratory
droplets induced when people cough or sneeze. The respective officials have promoted social
Distancing, and governing bodies as a precautionary measure to prevent this novel disease as social
contacts between people have a solid assortative structure in age. A mathematical model is used to
predict the transmission of the disease, including age and social contact structure. In the research paper,
a SIR Model of the spread of the corona virus that considers both the age and social contact structure
has been explored. The bangs of Covid-19 on different age groups were highlighted for special
attention to prevent the transmission of the disease.
INTRODUCTION
Corona virus disease 2019 (COVID-19) started in Wuhan, and China spread quickly worldwide. And
thus, Social Distancing has been promoted by the authorities as a precautionary measure to prevent this
novel disease. The goal of these social distancing interventions is to reduce the overall condition
Keywords: Social distancing, Predictive modeling, Age structured impact, SIR model
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spread rates and the consequential excess mortality rates attributed to the pandemic, and further to
delay and reduce the peak attack rate reducing pressure on health services and allowing time to
distribute and administer antiviral drugs and, possibly, suitable vaccines. As these are geographically
explicit, equivalent measures can have inconsistent results when applied to locales with fundamentally
varying age and social contact structures. Quantitative evaluations of the effect of these measures in
diminishing morbidity, top disease rates, and high mortality rates can be a helpful guide in public
health planning.
Further, morbidity and mortality from the Covid-19 disease have critical contrasts across agegatherings, with mortality expanding quickly in the elder people. The reality is that older age people
are more vulnerable to the disease than others. It is evident from the WHO reports states that the senior
citizens and underlying conditions increase the risk for severe infection. After falling sick, an
asymptomatic carrier can transmit the disease for 7-10 days, called the infection period. Thus, new
healthy people can only be infected by asymptomatic sick people who have fallen ill within the last 710 days, not those who have lost sick earlier (Vergu et al., 2010). Thus it is vital to estimate the total
number of people affected by this virus and its distribution across different age groups. The
mathematical model is taken into consideration for the appraisal of such age-organized effects of social
distancing measures. The research paper follows predictive modeling, where the conclusions are made
per the SIR model of disease transmission and graphical representation.
The novel Covid-19 pandemic has been rapidly increasing concerning the geographic location and
how social measures are taken. The age factor plays an essential role in the transmission of this disease.
The study gives an idea about the information of the condition concerning the age of the infected
person. It is noted from various reports that Covid -19 is highly effective towards older people than
teenagers and children. Also, Social Distancing is considered the most critical method in preventing
the transmission of this disease. These statements have to be identified and analyzed. As this research
undergoes predictive modeling, the results are assumptions based on the given data and may vary to
actual products. The study's main objectives include data forecasting of infectious disease, modeling
the impact of the disease over time and population, understanding age structural impact and influence
of social distancing in controlling the spread of the virus. The various data sources for the same have
been obtained from official state portals, government websites, journals, publications, and other
related websites. Data Mining and Text Analytics are the two methods to which the data has been
collected and transformed to the needed form or into an ordinary source defining the different
relationship of variables to which the respective data collected. Predictive Modeling is used in this
study. They are the type of analytics that uses data, statistics, algorithms, and programming to predict
future outcomes. Secondary data is being used for the predictive modeling and analysis. From the
simulated data, it can be observed that over 180 days (6 months approximately), about 1100 million in
total are expected to get infected at the peak infection of 270 million in a span of one hundred days. It is
also found that the possibility of catching the disease among the children is higher considering their
contact mix.
Background of the Epidemic
In late December 2019, from the reports of Huang et al. (2020), an outbreak of mysterious pneumoniarelated cases characterized by fever, dry cough, and fatigue, symptoms were found in Wuhan, Hubei,
China. According to World Health Organization reports, it has rapidly spread the entire provinces and
suburbs (2020). As of February 6, 2020, a cumulative total of 28,276 confirmed cases of 2019-nCoV
with 565 deaths were globally detected as documented by WHO (2020). Corona virus disease 2019 is
renamed Severe Acute Respiratory Syndrome Corona virus 2 (SARS-CoV-2, formerly known as
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2019-nCoV).On 30 January 2020, following the recommendations of the Emergency Committee,
Tedros (2020) declared that the outbreak constitutes a Public Health Emergency of International
Concern (PHEIC). On March 11, 2020, the WHO announced COVID-19 a global pandemic,
considering it a significant outbreak since H1N1 influenza a pandemic in 2009, as John (2020)
articulated. Ross (2003) proclaims that infectious diseases pose threats to the majority populace
without any doubts or arguments. The simple management of health care facilities is inadequate to
control the spread of contagious diseases. Public health has been developing a series of strategies over
the past hundred years to apply at a population level to mediate or control the spread of infectious
diseases. The transmission mode for most of these diseases is well known. Hence, population-based
methods, such as social Distance, quarantine, and isolation, are frequently used for situations that
intend to spread the virus at a community level. COVID-19 has spread to more than 200 countries,
starting from China. Confirmed novel corona virus cases increased ten-fold in less than a month, from
100,000 in the first week of March to more than one million on 02 April and crossing 2 million by the
second week of April, while more than 1lakh deaths have been reported across the world as on April
16,2020. The United States and European Countries are most affected by Covid-19. Europe has been
slated as the most affected continent, where almost all European countries are worse affected by the
Covid-19 outbreak.

Fig 1: VIRUS OUTBREAK IN SELECT COUNTRIES
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As of April 18, 2020, the outbreak of the corona virus disease (COVID-19) had been confirmed in
around 210 countries or territories. The virus had infected 2.5 million people worldwide, and the
number of deaths had crossed over one hundred thousand. It is to be noted that among the ten major
virus outbreaks in the last 50 years, the novel corona virus (2019-nCoV) ranked second in terms of the
number of infected and the number of deaths. At the end of April 2020, the virus spread to 211 countries
with almost 2.5 million confirmed cases. India witnessed an outbreak of the corona virus. The first case
was reported in late January 2020 when three Indian students travelled to the southern state of Kerala
from Wuhan in China. Three of them were tested positive for Covid-19, confirming a local contagion.
At the same time, several other cases were confirmed in other parts of the country, where most of them
linked to people having travel history to affected countries and through primary contacts.
Age Structural Impact
Age Dynamics plays a vital role in affecting the spread of the virus. Interferon’s signaling proteins have
shown to possess an essential part in the defense against this virus that characterizes the infectious rate
based on age factor (Shahabi et al., 2020). For instance, Italy has number of deaths than China. There is
a dramatically higher mortality burden in countries with older versus younger populations, adding that
cultural practices such as the social connectedness of older and younger generations should be
considered when governments make confinement policies (Lauren, 2020). The overall death rate from
covid-19 has been estimated at 0.66%, rising sharply to 7.8% in people aged over 80 and declining to
0.0016% in children aged nine and under (Elizabeth, 2020). From the Imperial College COVID-19
Response Team (2020) reports, mathematical modeling of the effects of social distancing interventions
can support decision-making based on the local contact patterns and known or assumed parameters of
infectiousness, incubation time, and duration of immunity. Heterogeneities in contact networks can
create a significant effect in identifying whether a pathogen can become epidemic or at pandemic
levels (Kiesha et al., 2017). Communicable Disease transmission and recovery can be modelled using
Susceptible-Infected-Recovered (SIR) model (Anderson R, 2020). The Covid19 is affected by the
people who have the most undersized immune system. A stimulating correlation between the innate
immune response threshold and the fatality rates in COVID-19 can be found. Differences in the
dynamics of the interferon’s-related innate immune responses in children, adults and the elderly reflect
the reported fatality rates. The increased mortality rates in the elderly can be explained by the higher
threshold of interferon-mediated immune responses. Earlier induction of interferons in children and
their less developed immune system could be the reason behind their zero or near to zero fatality rate.
Though the number varies, as a whole, the Covid-19 positive cases are most common for people aged
above 20. Age Structure alone cannot act as substantial evidence for identifying the transmission but
can provide a vital context for understanding and responding to the situation. The below graphs
indicate how the pandemic has hit these countries according to their age pattern.
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Figure2: AGE PATTERN IN SELECT COUNTRIES
From the data, it can be understood that Covid-19 is least affected among children or those aged below
20 years. Also, from the data, it can be observed that China’s older age (above 70 years) positive cases
are lesser, unlike Italy and Spain. This is because, from the given population density, Italy and Spain
have more above 70 year aged people over China. In India, most Covid-19 cases are among the people
aged between 20 and 60 years, and the least affected are children or teenagers aged below 20 years. The
maximum percentage of corona virus-positive cases is 42% based on data published, comprising
people aged between 21 to 40 years. The next most affected category of aged people between 41-60
years is 33%. The Senior citizens, who are aged above 60 years at 17%, are on par with the study of
reported cases in China as India’s Population density suggests that senior citizen are lesser when
compared to the younger generation. However, the mortality rate among senior citizens stands high
due to their underlying health conditions such as diabetes, cardiac issues, respiratory issues,
hypertension etc. The least affected age group for the Covid-19 comprises those aged below 20 years,
8%. They are near similar to the trend line or pattern obtained from the studies of the most affected
countries.
From the data reported by the researchers, it said that 0.04% of 10-19-year-olds would probably
require hospital care, as would 1.0% of people in their 20s, 3.4% of people aged 30-39, 4.3% aged 4049, and 8.2% aged 50-59, 11.8% in their 60s, 16.6% in their 70s, and 18.4% of those over 80. In the
study, historical data of infected cases of Covid-19, population and their statistics are used to predict
the possible outcome with the help of analytical tools such as Excel and programming language such as
Python for analyzing and simulating the predictive models. The sample size for the study is the total
number of Covid-19 infectious persons from the first date of reporting till the specified date used for
the analysis. The research mainly focuses on Covid-19 Epidemic in India, and sample size data are
taken from respective government portals. The Secondary data used for the data analysis includes
quantitative data gained from various data sources. Data Mining and Text Analytics are the two
methods to which the data has been collected and transformed to the needed form or into an ordinary
source defining the different relationship of variables to which the respective data collected.
Data Analysis Technique
Predictive Analysis or Predictive Modeling is carried out for the analysis and the simulation of the
resulted models. This analysis predicts the future outcome of India's spread of infectious disease based
on the existing data or historical data. Forecasting and predictions are assumptions or likely to happen
based on the inputs that have been provided involving mathematical constants and related
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assumptions. Data Forecasting and SIR Model are mainly used for the analysis and the simulation of
predictive models. The research and the simulation have been carried out with the help of Excel Stat
and Python Programming. The mathematical differential equation for the same has been adjusted for
the programming language for practical computation.
The Initial Values that are being set for forecasting the data using the Excel Function
"FORECAST.ETS.CONFINT is the array of historical data of infected individuals from the date of
reporting from 3 February 2020 (adjusting the previous data) till 3 July 2020. A Confidence Interval of
95 % is set under normal distribution towards the specific target date. Setting Confidence Interval will
catch the accuracy of the predicted Model. The predicted or the forecasted values based on the initial
values set are expected to fall within the speculated radius of the confidence interval implied.

Figure 3: DATA FORECAST
A confidence level of 95% is set in forecasting this folded normal distribution of data. The predicted
data signifies that under normal conditions, without countermeasures such as social distancing or
contact tracing or increasing tests per million, more than 30,000 people get infected until the specified
forecasted date. The results are purely assumptions under normal conditions without implying any
mathematical conditions or biological constants such as primary reproductive ratio, transmission rate
or doubling rate used to find the impact of the disease outbreak.
SIR Model
The aim is to fit the mathematical model to predict or estimate the probable infectious people at the end
of the specified time interval on contact b. The model includes considering symptomatic and
asymptomatic infective uncertainty, hence considering all cases to be symptomatic. This model tends
to underestimate the possible severity of the Covid-19 outbreak. The standard equation for the analysis
of the SIR Model are given below:
b (beta) = Infection/Transmission Rate

Table 1

g (gamma) = Recovery Rate

Total Infected

ds
= - bSI
dt
dI
= bSI - gI
dt

India Data (3 APR)

Total Recovered + Removed
dR
= gI
dt

Jaipuria Institute of Management

Population

2549
264
1,380,004,385
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Where, S=Susceptible; I= Infected; R= Recovered
b

Basic Reproductive Ratio, Ro = g
The mathematical modeling, in Python Programming used for analysis and simulation of models, the
equations are adjusted as:
S, I, R = N
dSdt = -beta * S * I / N
dIdt = beta * S * I / N - gamma * I
dRdt = gamma * I
Essential Reproductive Ratio been adjusted as,R0 = effective contact rate / recovery rate.
The model assumes all the cases as symptomatic, and the model fits the parameters as effective contact
rate at 0.345 and recovery rate at 1/7. The forecasted data considers the impact of the Covid-19
outbreak in India without any biological constants used to predict the possible outcome of the
epidemic. They are indicated under normal conditions and are considered assumptions. The SIR model
computes the outbreak of the disease practically and theoretically for an open or closed population over
time.

Figure 4: SIR Model
The SIR Model extends the predictive model of the possible outcome of the epidemic to a six-month
forecast exhibiting the potential number of infected people in the orange and the possible number of
susceptible people for the infectious disease in blue. The modeling is based on mathematical
computation using biological constants with existing data simulated through a computer programming
language. From the simulated data, it can be observed that over 180 days, about 1100 million in total
are expected to get infected at the peak. The derivation is based on the existing data and is predicted by
assuming any countermeasures such as social distancing or other related measures. The interpretation
is optimistic towards the best-case scenario of the possible outcome of the epidemic without
mitigation, closure of public gathering.
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Age Structured Transmission of Disease
The aim is to highlight the age differences emphasizing their effect on the spread of the Covid-19
outbreak. The partitioning of the population has been differentiated into two age groups, age below 25
and age above 25 and is labeled by the index, i = 1,2. The age below 25 is presumed to be children, and
young adults above 25 are supposed to be adult and old aged people. Aged below 25 can catch the
infection from the subordinates, and Aged above 25, so is vice versa. Their infection rate has been
implied as l1 (t) and l2(t), respectively. The Cij contact matrix quantifies how much age group interacts
with each other.

The differential equation for the same and the Age Structured Differential equation are as follows

Ri = gIi And Si + Ii + Ri = Ni
The age group with a higher rate is likely to quickly catch the disease that depends on the matrix
implied or provided. The model assumes all cases as symptomatic, and the model fits the parameter as
a beta at 0.345 and recovery rate set at 1/7. This section highlights the population's age structure and
emphasizes the spread of infectious disease to different age groups. Most pandemics follow an
Exponential curve during the initial spread and eventually flatten out (Ma et al., 2014)

Figure5: POPULATION PYRAMID
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Fig shows the population pyramid of India differentiated by their age and gender. This population
pyramid showcases the depth of population determined by their age. The fraction of the entire
population based on their age is fitted into the SIR Model to predict the results below. The epidemic
Curve for the two aged groups (Aged above 25 and Age Below 25) are illustrated

Figure6: AGE STRUCTURED EPIDEMIC CURVE
As it is observed from the population pyramid and the resulted data, the population for the age below 25
(Orange) are relatively higher than the age group "age above 25" (blue) as so is their possibility of
catching the disease is higher considering their contact mix. Larger populations of the age group "aged
below 25" are students and the contact mix is very much higher in response, which then results in a
higher transmission peak. The depth of the infectious population aged above 25 are higher as the total
susceptible population is relatively higher than the latter as depicted in the population pyramid.
Another notable finding is that the population Aged below 25 in the graph gets deviated initially,
passed through "Aged above 25". This indicates a higher possibility of disease transmission from the
Children or Young Adults to Adults as their contact mix is higher. This is one of the significant reasons
the closure of schools and colleges is given the highest priority as Aged below 25 primarily belongs to
those groups to restrict the lower reproductive ratio and effective contact rate.
Impact of Social Distancing
For structuring the impact of social distancing, the SIR Model should be extended to the SEIR Model,
including additional parameters. The standard differential equation for the SEIR Model are:
ds
= - bSI
dt
dE
= bSI - aE
dt
dI
= aE - gI
dt
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And S + I + R = N
An additional parameter for social mixing, r is included in the equation,
dE
= r . b . SI - a . E
dt
The higher r value, the lower is the social distancing factor. Assuming all cases as symptomatic and
fitting the data resulted in the predicted SIR Model to this model, additional parameters are set to the
program adjusting the equation and plot. The social distancing factor always lies between 0 and 1. The
value of 0 indicates that everyone is maintaining social distancing, and a value of 1 indicates the least
amount of social distancing measure taken. The aim is to emphasize the influence and impact of social
distancing in restricting infectious disease transmission. The data is connected with the resulted SIR
Model, including the addition parameter r, the social contact mix. A higher value in Social Contact
Mix means a lower level of social distancing.

Figure7: SOCIAL DISTANCING FACTORS
The impact of social distancing can be observed reducing the transmission of infectious disease. As
explained before, the increase in the social distancing factor (SDF) value means there is lower social
distancing measure is taken, so is lower social distancing factor means the highest form of social
distancing measures are taken. It can be observed from the Figure that the p-value provided 0.8 peaks
with the most, which indicates that, if their most minuscule amount of social distancing measures been
taken, the probability of infectious population will become substantially higher. Likewise, the curve's
flattening with the minor infectious population occurs when a complete social distancing measure is
taken where the social distancing factor value is given as 0.4. It should be noted that with just social
distancing, the susceptibility for Covid-19 was brought down from 1100 million to less than 300
million people. The flattening of Curve for SDF = 0.4 takes a longer time interval, but it can be assured
that infectious disease transmission could be controlled without infecting more population.
Conclusion and future research
A mathematical model for the spread of Covid-19 is computed and simulated, predicting the possible
outcome. The paper highlights the age structural contact mix for the spread of the infectious disease,
resolving the various aspects of the population generalizing the impact and influence of social
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combination and social distancing in the space of this contagious disease. The predictive modeling was
undertaken using Data Forecasting and SIR Model based on the historical data collected. The model
forecasts the spread of illness during different time intervals without countermeasures such as vaccines
or social distancing. Also, the impact of Covid-19 towards other age groups were highlighted that
needs special attention. The Age group and their contact structure have an essential role in the
transmission of disease. It is observed that Age grouped below has peak stage in transmitting the
disease considering their social mix with the subordinates. The school and workplace closure should
be promoted to restrict a consistent sizeable social gathering that helps transmit illness and increases
the primary reproductive ratio. From the predictive modeling, it is evident that social distancing is the
key to controlling disease transmission. The significance of social distancing was spotlighted in
flattening the curve and preventing the spread of disease into a larger population. Thus it is the best way
to practice social distancing for some time, considering the nature of the infectious disease. As there
were uncertainties in data, the cases were regarded as symptomatic. The detailed and accurate
estimates can only be obtained when included several factors such as asymptomatic cases, herd
immunity, etc. The resulted models are based on the historical data excluding several factors, and they
are primarily assumptions and predictions, and the actual may vary. The model can be used as a frame
of reference and understand pandemic the situation and does not acknowledge other social, economic,
medical and ethical characteristics.
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