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INTRODUCTION

The official name given to 2019-nCoV is SARS-CoV-2 and is designated COVID-19 for the outbreak. After Severe Acute
Respiratory Syndrome (SARS), and Middle East Respiratory Syndrome (MERS), this is the third severe outbreak of Corona
virusin less than 20 years following Severe Acute Respiratory Syndrome (SARS), and Middle East Respiratory Syndrome
(MERS) [18, 19, 20]. In 2019, a new Corona virus was recognized as the source of a disease outbreak that occurred in China. A
virus is a submicroscopic infectious agent, which only synthesizes inside an organism's living cells. Vertebrateslike humans, birds,
bats, snakes, mice and other wildlife are broadly infected with the Corona virus [48]. Corona viruses belong to theclass of viruses
capable of developing diseases like common cold. The disease it triggers is called Corona Virus Disease-2019(COVID-19) [7]. In
March 2020 World Health Organization (WHO) announced COVID-19 outbreak as a pandemic. The pandemic was tracked and
controlled by the United States Centers for Control and Prevention of Disease (CDC) and the WHO. Recommendations were
issued by both associations for avoiding and manage the outbreak. The COVID-19 outbreak has been designated as the sixth
foreign public health emergency by WHO [4, 48].Corona viruses are of the subfamily Orthocoronavirinae, genus Coronaviridae,
class Nidovirales, and are single-stranded, positive-sense enveloped RNA viruses. These four Corona viruses are commonly
transmitted among humans (HCoV-229E, HCoV-OC43, HCoV-NL63, and HCoV-HKU1) who cause the common cold. The 2019
new, low pathogenic and highly transmissible Corona virus (2019-nCoV), also known as SARS-CoV-2, is the newly described
virus that transmits contamination through village states and countries, regardless of boundaries [1, 2]. The outbreak of COVID-19
originated from China is continuing to expand to other nations. Thus, the preventing measures that the world has taken to deter the
spread of 2019-nCoV are by washing hands, using face mask, preventing interaction with sick people and often cover the face
when coughing or sneezing with hands or cloth or using a correct cough or sneeze mark during travel or in gatherings. The most
important aspects of avoiding the transmission of the infection through methods are educating people with the correct knowledge
about the illness, training them the required manners to cough and sneeze and taking care as per the advisories [21].
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It is therefore important that the people are provided financial as well as psychological assistance [3, 4]. Thedissemination of this
rare respiratory disorder globally and rising spread of pathogen (2019 nCoV) creates significant questions regarding the course of
the December 2019 epidemic in China. Italy reported about 19.44 % of cases, 22.83 % of cases were registered in China, followed
by the USA and Spain with 15.44 % and 1182 % respectively [45, 46, 47]. Subsequently, by the end of March 2020, COVID-19
affected about 0.16 % of humans in India [5], a hierarchical taxonomy of family of corona virus is shown in Table I[12, 17, 39].

Table 1. List of Human Corona Virus in chronological order w.r.t. year of discovery

Human Corona Virus Genus  Associated Symptoms CFR RR Founded
(SARS-CoV-2) B severe acute respiratory syndrome ~6.7% ~97.3% (2019)
[MERS-CoV] B severe acute respiratory syndrome ~39% ~86.7% [2012]
HCoV-HKUI B pneumonia and cold ~29.5% ~71% 2005
HCoV-NL63 a mild respiratory tract infection ~19.68%  ~56.1% 2004
SARS-CoV B severe acute respiratory syndrome ~9.6% ~99.4% 2002
HCoV-229E a mild respiratory tract infection ~22.7% ~68.8% 1960’s
HCoV-0C43 B mild respiratory tract infection ~11.6% ~91.5% 1960°s

Acronyms: CFR: Case Fatality Rate, RR: Recovery Rate.

Finland, India and the Philippines have the first confirmed COVID-19 cases,everyone having travel records to Wuhan.Ministry of
Health and Family Welfare took an immediate emergency step to prevent the disease, which included isolation of
suspected individuals, surveillance of associates [44]. Additional successful travel limitation measures will help monitor the spread
of the disease in certain parts of India [17]. China's overall death rate has increased to 17.98%. Although 37.37% of the death rate
in Italy is very high as compared to all other countries. But the condition in India is very different from other countries, as the
mortality levels tend to be just 0.05%at the initial level. In India, the cumulative number of cases of novel corona virus increased
to 553 (as on 25-03-2020) [6].

GENESIS OF COVID-19: The first reported corona viruscase in the world was in 1960s. The period of its life is not specified.
Most commonly it is infected with moderate disease an extremely virulent form occurs after every few years. The pathogenesis of
such deadly epidemic is unclear. A cluster of cases of unexplained etiological viral pneumonia, now recognized as SARS-CoV-2
pneumonia, occurred in Wuhan, Hubei Province and was confirmed to health authorities on 29 December 2019 [43]. This
epidemic was correlated with a wide demand for seafood and livestock. The condition surrounding SARS-CoV-2 is rapidly
changing. According to China's National Health Commission (NHC) report on February 17, 2020, a total of 72,436 cases in the
Chinese mainland were reported, including 11,741 severe cases and 1868 deaths. A total of 12,552 patients were recuperated and
released. An estimated number of 6242 cases already believed. Many of the victims (59,989 cases) were in the province of Hubei,
where the epidemic originated, including 10,970 serious cases and 1789 deaths [22, 39]. Many important steps have been taken
by the Government of China to counter the spread of COVID 19, which includes ban on public meeting, the construction of a
major hospital in Wuhan especially for COVID-19 patients affected, delivering required medical supplies including labels,
temperature thermometers, supplying free health care to COVID-19 people, gathering physical money cash from places with
elevated rates of special case diseases and barring their movement to healthy regions, and lately providing incentives to staff
working the healthcare places in particular [16, 21, 45].

THE COVID-19: Corona viruses are a large family of viruses that can cause animal or human disease. Several Corona viruses are
known to cause respiratory infections in humans ranging from the common cold to more serious diseases such as Middle East
Respiratory Syndrome (MERS) and Severe Acute Respiratory Syndrome (SARS).
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Figure I: Schematic view of structure of COVID-19 Figure II: Internal structure of COVID-19

The most recent Corona virus found triggers the Corona virus disease. COVID-19 is an infectious disease caused by a Corona
virus that was most recently discovered [51]. This latest virus and disease was unknown in December 2019, until the epidemic
began in Wuhan, China. While we are also studying how COVID-2019 affects patients, elderly people and those with pre-existing
medical problems (such as high blood pressure, coronary failure, lung disease, asthma, or diabetes) tend to experience more often
severe illness than others [15, 42, 50]. A schematic view of structure of corona virus and its structural specification is shown in
Figure I and II respectively.
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Information on COVID-19, the disease triggered by SARS-CoV-2, is continually developing in its seriousness and the extent of
symptoms [40, 41]. The clinical findings recorded include fever (less severe than in SARS and MERS) and respiratory symptoms,
most commonly dry cough. Certain results show radiological lung distortion in the ground-glass, regular or decreased
concentrations of leukocytes and thrombocytes, hypoxemia, deranged liver, and renal activity.

Transmission: Investigations of how this virus originated and spread are continuing.It is noted that the virus that causes COVID-
19 is transmitted mainly through droplets produced when a person who is infected coughs, sneezes or talks. These droplets are too
heavy to remain in the rain. They crash quickly on floors or surfaces [8, 39]. When someone is within 1 meter of a person with
COVID-19 or touching a tainted surface and then rubbing your head, nose or mouth before washing your hands, then the person
may become infected by breathing in the virus as shown in Figure III [23]. There are three different methods of spreading the virus
namely human to human transmission, aerosol transmission, touch transmission (refer to Figure III). During coughing or sneezing
the infection is believed to be spread to certain persons by respiratory droplets. Droplet transmission may occur when an infected
individual sneezes or coughs, after which viruses that comprise droplets are carried through the air for up to 3 feet and released on
the mucous membranes of the mouth, nose, or eyes of people nearby [38]. Recent research indicates the transmission is also
possible through the ocular surface. Certain ways for virus transmission involve shaking hands with an infected human, contacting
an infectious object/surface, repeated rubbing of the nose or lips, or interaction with the excreta of a patient. One method is
"hidden transmission," where asymptomatic contaminated persons or carriers spread the virus to an unaware person unknowingly
[24, 36].

Droplets

70\

Contact

Figure I1I: Modes of corona virus transmission

Transmission Factors: Due to easyair travel human beings are now more versatile than ever before, which enables the movement
of a pathogen around the globe in a matter of hours. More than 4 billion journeys are taken by air per year, and this rate of travel in
an infectious and moving global population offers an unparalleled ability to grow and propagate rapidly [36]. In that context,
COVID-19's timing had been quite poor luck. Chinese New Year is the world's biggest mass migration, with 385 million people
taking nearly three billion holiday trips [30,31].The occurrence of the outbreak atthis time makes it difficultto trace and control
and certainly influences the speed at which it spreads. The outbreak of SARS-CoV-2 is a clear indication of the significance of
regulating the unpredictable effects of globalizing the world in which we live. The desire to travel worldwide is of many of us,
whose negative consequences result inchallenges such as carrying potential pathogens [37].Health care infrastructure and human
influences can also impact virus dissemination. The capability of the medical system comprises the factors, provision of
medication or vaccination, and the range of services available for distribution (human, environmental, and financial) [14, 46].
Other human factors are the population is immunologically naive or not, how effectively the human immune system will respond
to the infection, population's age size, demographic composition, longevity and cultural behavior [42].

Risk Factors: The worldwide fatality rate of COVID-19 in a patient of age less than 18 years is 3.4 %.Individuals above 50 years
of age and with medical disorders are at greater danger [9]. In over 80 years of individuals with a case-fatality rate of 21.9 %, the
largest danger category. While we are also studying how COVID-2019 affects patients, elderly people and those with pre-existing
medical problems such as high blood pressure, coronary failure, lung disease, asthma, or diabetes tend to experience more often
severe illness than others. Risk factors for COVID-19 appear to include [25, 35, 47].

e Recent travel or resident in a region of continuing COVID-19 population spread as determined by CDC or WHO.
e Near touch of someone with COVID-19, when a family member or health care provider is taking care of an infected
person.

Associated Symptoms: The COVID-19 virus has various forms of influencing specific individuals. COVID-19 is a respiratory
disorder and most of the affected patients experience mild to moderate symptoms and survive without any care being needed. In
humans, symptoms can be seen within 14 days of virus exposure [26]. People with chronic medical issues and people of more
than 60 have an elevated chance of developing chronic illness and death [35]. Some of the common symptoms are:

Pyrexia(rise in body temperature)
Fatigue
Dry Cough.
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Figure IV: Associated symptoms of COVID-19

Those who experience mild symptoms should isolate themselves and consult their health care professional, or a COVID-19
support line. Figure IV shows some more common associated symptoms of COVID-19.

PREVENTIVE MEASURES: While the current Corona virus does not have a vaccine available to prevent infection, you should
take measures to reduce the chance of infection. Following these steps, the WHO and CDC suggestsstopping COVID-19 [10, 34]:

o Avoid large events and mass gatherings.

e Avoid close contact (within about 6 feet, or 2 meters) with anyone who is sick or has symptoms.

e Keep distance between yourself and others if COVID-19 is spreading in your community, especially if you have a higher
risk of serious illness.

o Wash your hands often with soap and water for at least 20 seconds, or use an alcohol-based hand sanitizer that contains
at least 60% alcohol.

e Cover your mouth and nose with your elbow or a tissue when you cough or sneeze. Throw away the used tissue.

e Avoid touching your eyes, nose and mouth.

e Avoid sharing dishes, glasses, bedding and other household items if you're sick.

o Wash the high-touch surfaces regularly and disinfect.

Following Figures show that how social distancing (such as following guidance of lockdown) reduced the risk of infection with a
factor of monotonic half binary tree of the data structure [17, 53].
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Figure V: Transmission tree before social distancing Figure VI: Transmission tree aftersocial distancing

When you are ill, stay home from college, school and public places, until you have medical attention. When you're sick stop using
public transport.The CDC advises wearing cotton face coverings in public areas, including the grocery store, where direct contact
with others is impossible to prevent [27, 36], especially in areas with continuing group spread it is suggested. This revised
guidance is focused on evidence that shows that people with COVID-19 are likely to spread the virus until they know that they do.
Public use of masks can help to reduce the spread of individuals who have no symptoms. Recommended for the public are non-
medical cotton masks [46].

STAGES OF COVID-19

The Union Health Ministry has started intermittent surveillance of citizens who have had respiratory diseases such as influenza
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The Stage I: The stage one is also referred to as transported and sporadic cases or only those in places contaminated by virus
record positive. At this stage of pandemic the disease doesn’t spread locally, cases are reported by people who usually have had
travel history to affected areas [28, 34].

The Stage II: Stage two(often called local transmission) is a pandemic era when there source of the transmission is detected and
can be traced, usually with anyone similar to the individual, such as family or someone he/she has come into touch with [29].
Those who are reacting positively at this stage are the individuals who are performing positively at this level, particularly others
who have travel history to the affected countries or are in close touch with those who have prior knowledge with getting a good
COVID-19 patient.

The Stage I1I: Stage third or community transmission is a state of pandemic where it is not possible to locate the root of the virus
because several locations are contaminated. It occurs when a person carries out positive testing without exposure to an infectious
group or any travel history to a contaminated region [12, 33]. Transmission to the Community recorded by Italy and Spain. This
all depends on how much the countries are sealing their boundaries to control this issue. Countries like Italy and Spain are in at
this stage. Before now, China has become the only country in the world to witness Stage 4 where distribution is nearly
uncontrollable, with many big disease outbreaks [32, 44].

The Stage IV: Stage four is mainly deals when the outbreak is known as an epidemic or an event so severe that there is little clear
end of the continued propagation where spread is practically uncontrollable. This stage is only experienced by China in the current
case [30] as on 12 April 2020.

GLOBAL IMAPCT OF COVID 19 PANDEMIC

The COVID-19 pandemic is currently the major public health issue and the largest threat which the world is undergoing after
World War II [11, 43]. The pandemic flies like a surge something that will devastate anyone not prepared strongly to deal with it.
The pandemic is a significant public health threat, having reported 332,930 confirmed cases and 14,510 casualties all over the
world till 23 March 2020. People all over the world are paying costs of the pandemic in the form of deaths of their loved ones and
the emotional pain and anxiety felt by almost all.This is more than just a safety issue. It is a social, economic, and human crisis.
The SARS-CoV-2 which is described as pandemic by WHO targets communities at its root [46, 31]. People in every part of the
world directly or indirectly experiencing the serious effects of this outbreak. COVID-19 impact advisories have been released
by WHO and all member nations. The only solution to prevent the disease from spreading is isolation from external world which
results in depression, anxious conditions which is also related to instability, economic recessions and severe emotional trauma.
SociologistEric Kleinberg said, "We are undergoing a phase of social Pain. It is going to result in social misery associated with
loneliness and social distancing that is discussed by very few of us [32, 52].

Data Collection: To draw a meaningful conclusion from the pandemic, we compiled appropriate data on related COVID-19
indicators, including total confirmed cases, new cases reported every day, mortality rate and number of recovered patients
from WHO’sdatabase, and compiled the records that provides a complete 90-day report (from 30 Jan 2020 to 28 April 2020) [29,
34, 41] as shown in Table II.

Table II: Working model dataset of COVID-19 (GLOBAL)

#  Case Reported on Total Cases New Cases Total Death New Death RiskAssessment SRN
0 21 Jan 2020 282 60 6 6 - 1
1 22 Jan 2020 314 32 6 4 - 2
2 23 Jan 2020 581 267 16 10 - 3
3 24 Jan 2020 846 265 25 9 - 4
4 25 Jan 2020 1320 474 41 16 - 5
5 26 Jan 2020 2014 694 56 15 - 6
6 27 Jan 2020 2798 784 80 24 High 7
7 28 Jan 2020 4593 1795 106 26 High 8
8 29 Jan 2020 6065 1472 132 26 High 9
9 30 Jan 2020 7818 0 170 0 High 10
10 31 Jan 2020 9826 0 213 0 High 11
11 1 Feb 2020 11953 2128 259 46 High 12
12 2 Feb 2020 14557 2604 305 45 High 13
13 3 Feb 2020 17391 2838 362 57 High 14
14 4 Feb 2020 20630 3241 426 64 High 15
15 5 Feb 2020 24554 3925 492 66 High 16
16 6 Feb 2020 28276 3722 565 73 High 17
17 7 Feb 2020 31481 3205 638 73 High 18
18 8 Feb 2020 34886 3419 724 86 High 19
19 9 Feb 2020 37558 2676 813 89 High 20
20 10 Feb 2020 40554 3085 910 97 High 21
21 11 Feb 2020 43103 2560 1018 108 High 22
22 12 Feb 2020 45171 2068 1115 97 High 23
23 13 Feb 2020 46997 1826 1369 254 High 24
24 14 Feb 2020 49053 2056 1383 122 High 25

25 15 Feb 2020 50580 1527 1526 121 High 26




36272

Rogaiya Perween, Global impact of covid-19 pandemic

26 16 Feb 2020 51857 1278 1669 143 High 27
27 17 Feb 2020 71429 2162 1775 106 High 28
28 18 Feb 2020 73332 1901 1873 98 High 29
29 19 Feb 2020 75 204 1872 2009 136 High 30
30 20 Feb 2020 75748 548 2129 120 High 31
31 21 Feb 2020 76 769 1021 2247 118 High 32
32 22 Feb 2020 77 794 599 2359 112 High 33
33 23 Feb 2020 78 811 1017 2462 103 High 34
34 24 Feb 2020 79 331 715 2618 156 High 35
35 25 Feb 2020 80239 908 2700 82 High 36
36 26 Feb 2020 81109 871 2762 62 High 37
37 27 Feb 2020 82294 1185 2804 42 High 38
38 28 Feb 2020 83 652 1358 2858 54 Very High 39
39 29 Feb 2020 85403 1753 2924 66 Very High 40
40 1 Mar 2020 87137 1739 2977 53 Very High 41
41 2 Mar 2020 88948 1806 3043 66 Very High 42
42 3 Mar 2020 90869 1922 3112 69 Very High 43
43 4 Mar 2020 93091 2223 3198 86 Very High 44
44 5 Mar 2020 95324 2232 3281 84 Very High 45
45 6 Mar 2020 98192 2873 3380 99 Very High 46
46 7 Mar 2020 101927 3735 3486 106 Very High 47
47 8 Mar 2020 105586 3656 3584 98 Very High 48
48 9 Mar 2020 109577 3993 3809 225 Very High 49
49 10 Mar 2020 113702 4125 4012 203 Very High 50
50 11 Mar 2020 118319 4620 4292 280 Very High 51
51 12 Mar 2020 125260 6741 4613 321 Very High 52
52 13 Mar 2020 132758 7499 4955 342 Very High 53
53 14 Mar 2020 142534 9764 5392 437 Very High 54
54 15 Mar 2020 153517 10982 5735 343 Very High 55
55 16 Mar 2020 167515 13903 6606 862 Very High 56
56 17 Mar 2020 179111 11525 7426 475 Very High 57
57 18 Mar 2020 191127 15123 7807 786 Very High 58
58 19 Mar 2020 209839 16556 8778 828 Very High 59
59 20 Mar 2020 234073 24247 9840 1061 Very High 60
60 21 Mar 2020 266073 32000 11183 1343 Very High 61
61 22 Mar 2020 292142 26069 12783 1600 Very High 62
62 23 Mar 2020 332930 40788 14509 1727 Very High 63
63 24 Mar 2020 372755 39825 16231 1722 Very High 64
64 25 Mar 2020 413467 40712 18433 2202 Very High 65
65 26 Mar 2020 462684 49219 20834 2401 Very High 66
66 27 Mar 2020 509164 46484 23335 2501 Very High 67
67 28 Mar 2020 571659 62495 26493 3158 Very High 68
68 29 Mar 2020 634813 63160 29891 3398 Very High 69
69 30 Mar 2020 693282 58469 33106 3215 Very High 70
70 31 Mar 2020 750890 57610 36405 3301 Very High 71
71 1 Apr 2020 823626 72736 40598 4193 Very High 72
72 2 Apr 2020 896475 72836 45525 4923 Very High 73
73 3 Apr 2020 972303 75828 50321 4822 Very High 74
74 4 Apr 2020 1051697 79394 56986 6665 Very High 75
75 5 Apr 2020 1133758 82061 62784 5798 Very High 76
76 6 Apr 2020 1210956 77200 67594 4810 Very High 71
77 7 Apr 2020 1279722 68766 72614 5020 Very High 78
78 8 Apr 2020 1353361 73639 79235 6695 Very High 79
79 9 Apr 2020 1436198 82837 85521 6286 Very High 80
80 10 Apr 2020 1521252 85054 92798 7277 Very High 81
81 11 Apr 2020 1610909 89657 99690 6892 Very High 82
82 12 Apr 2020 1696588 85679 105952 6262 Very High 83
83 13 Apr 2020 1773084 76498 111652 5702 Very High 84
84 14 Apr 2020 1844863 71779 117021 5369 Very High 85
85 15Apr 2020 1914916 70082 123010 5989 Very High 86
86 16Apr 2020 1991562 76647 130885 7875 Very High 87
87 17Apr 2020 2074529 82967 139378 8493 Very High 88
88 18Apr 2020 2160207 85678 146088 6710 Very High 89
89 19Apr 2020 2241778 81572 152551 6463 Very High 90
Total: 90 days +38532222 +2224679 +2168677 +152649

Acronym: SRN: Situation Report Number (records fetches from the repository of WHO).
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Statistical Analysis of Models: In this section we have performed two rigorous statistical analysis of the data listed in the dataset.
For each data point of the case, we have extracted a unique value is referred to as a model. Thus in total we have four model for

statistical purpose. ANOVA, regression and standard deviation of the data has obtained[49].

Asymptotic growth analysis: In this test, we have primarily compared the rate of growth and decay of a model w.r.t. another one
with a same time frame. The test has been conducted keeping with the number of confirm cases (model I) as an independent
variable whereas the rest three are in dependent side. Figure VII (a), (b), (c) and (d) represents situations obtained from each

model under the

time frame of 90 days.
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Time series analysis: The time series analysis of the four cases w.r.t. the transformation difference factor (tdf=1) is carried out and
following mix analysis graph is found (refer to Figure VIII). Each color shows a specific model of the cases which are further
explained in this section. The mixed time series analysis is shown in Figure VIII. The free body diagram of analysis shown in this
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Figure is separately discussed in Figure IX, X, XI and XII.
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Model I: TOTAL CONFIRMED CASES

As we can see in index 2 (refer to the dataset) of model TOTAL CONFIRM CASES, the maximum impulse (by using equation (i))
achieved by this model is 85.03 and the minimum impulse is 0.66 which is indexed in #34 of the dataset. The linear asymptotic
growth rate of the model cases rises from 21 Jan 2020 to 19 April 2020 is represented in Figure IX.
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Figure IX: Time series analysis of model I

/ Ise = index(i) — index(i — 1) 100
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LAG = = = 7948.56 (i)

LB 2826

Where LAG stands for linear asymptotic growth, UB for upper bound, and LB for lower bound. The standard deviation (o) of the
model is calculated with the help of the expected growth rate and mean average growth rate as:

ox = EX)? — (E(X))? (iii)
Where E represents the expectation of the variable X (model) which is defined as:
S X

EX) ==

cases 1s found as:

, if | X| is represented as n then E(X) = %V 0 < i < 90. So the standard deviation of the model total confirmed

E(X)? = 343.07 and (E(X))? = 11.40, hence the standard deviation of the model is:
ox = JEX)? = (E(X))*

oy = /343.07 — (11.40)2

oy = V343.07 — 129.96

ox =V213.11
oy = 14.59
Table III: TSA report of total confirmed cases (Model I)
Period of Observation Impulse (%) Asymptotic Growth
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=) N N Q 0.66 Q
o g g K 85.03 [#2] =) © 7948.56 14.59
S E £ g | 4 | B
o = S & 8




36275

International Journal of Development Research, Vol. 10, Issue, 06, pp, 36267-36279, June, 2020

Observation: We can observe from the statistical analysis report (Refer to Table III) that maximum and minimum growth rate of
total confirmed cases are found as 85.03 and 0.66 respectively, which shows the difference in growth rate in 33 days (23 Jan 2020
and 24 Feb 2020). The linear and asymptotic growth of the model is found as 7948.56 and 14.59 respectively which signify that
the linear asymptotic growth is ~544.79 times larger than the average asymptotic growth of the total confirmed cases occurred per
day. We can conclude that the maximum impulse achieved by the model on 23 Jan 2020 is ~5.82 times larger than the average
asymptotic growth rate of total confirmed cases which is 14.59 % per day; however, the minimum impulse achieved on 24 Feb

2020 is ~22.10 times lesser than the average asymptotic growth rate of the model.

Model II: NEW CASES

As we can see in index 2 (refer to the dataset) of model NEW CASES, the maximum impulse (by using equation (i)) achieved by
this model is 734.38 and the minimum impulse is -70.73 which is indexed in #30 of the dataset. The linear asymptotic growth rate

of the model cases rises from 21 Jan 2020 to 19 April 2020 is represented in Figure X.

Now we got linear LAG=1358.53 (by using equation (ii)), the standard deviation (g) of the model new cases is calculated with the
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help of the expected growth rate and mean average growth rate by using the equation (iii) is found as:

E(X)? = 6934.84 and (E(X))?
ox = EX)* — (E(X))?

oy = /6934.84 — (17.70)2
oy =V6934.84 — 313.29

17.70, hence the standard deviation of the model is:

oy = V6621.55
oy = 81.37
Table IV: TSA report of new cases (Model IT)
Period of Observation ’i Impulse (%) Asymptotic Growth
2 g
o g T Max | Min
From To =3 Linear Ox
@ Value | Date | Value | Date
o S o S
j § § 734.38 § 70.73 §
= = g : o 1358.53 81.37
S | £ z S| | | mo| 2
O | = ) Q &

Observation: We can observe from the above statistical analysis report (Refer to Table IV) that the maximum and minimum
growth rate of new cases is found as 734.38 and -70.73 respectively, which shows the variance of growth rate in 29 days (23 Jan
2020 and 20 Feb 2020). The linear and asymptotic growth of the model is found as 1358.53 and 81.37 respectively which signify
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We can conclude that the maximum impulse achieved by the model on 23 Jan 2020 is ~9.02 times greater than the average
asymptotic growth rate of new cases which is 81.37% per day; however, the minimum impulse achieved on 20 Feb 2020 is only
~ —0.86 times slighter than the average asymptotic growth rate of the model.

Model III: TOTAL DEATH CASES

As we can see in index 2 (refer to the dataset) of model TOTAL DEATH, the maximum impulse achieved by this model is 166.67
and the minimum impulse is 0.00 which is indexed in #1 of the dataset. The linear asymptotic growth rate of the model cases rises
from 21 Jan 2020 to 19 April 2020 is represented in Figure XI.
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Figure XI: Time series analysis of model I11

Now we got linear LAG=25424.16 (by using equation (ii)), the standard deviation (o) of the model fotal death cases is calculated
with the help of the expected growth rate and mean average growth rate by using the equation (iii) is found as:

E(X)? = 554.16 and (E(X))? = 13.16, hence the standard deviation of the model is:
ox = VEX)? — (E(X))?

oy = /554.16 — (13.16)2

oy =V554.16 — 173.18

oy =V380.98
oy = 19.51
Table V: TSA report of total death cases (Model III)
Period of Observation E Impulse (%) Asymptotic Growth
2 )
o = T Max | Min
From To =3 Linear Oy
@ Value | Date | Value | Date
- I E’: N S
< = N o o
= Q a - 166.67 I 0.00 I 2542416 19.51
S E S0 % || E || E ' '
O S o Q &

Observation: We can observe from above statistical analysis report (Refer to Table V) that maximum and minimum growth rate
of total death cases are found as 166.67 and 0.00 respectively, which shows an immediate fluctuation of the rate of growth in total
death cases in two consecutive days (23 Jan 2020 and 22 Jan 2020). The linear and asymptotic growth of the model is found as
25424.16 and 19.51 respectively which signify that the linear asymptotic growth is ~1303.13 times more fatal than the average
asymptotic growth of the total death case occurred per day. We can conclude that the maximum impulse achieved by the model on
23 Jan 2020 is ~8.54 times larger than the average asymptotic growth rate of total death cases which is 19.51% per day; however,
no potential comparison exists between the minimum impulse achieved on 22 Jan 2020 and average asymptotic growth rate of the
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Model 1V: NEW DEATH CASES

As we can see in index 23 (refer to the dataset) of model NEW DEATH, the maximum impulse achieved by this model is 161.86
and the minimum impulse is -51.97 which is indexed in #24 of the dataset. The linear asymptotic growth rate of the model cases
rises from 21 Jan 2020 to 19 April 2020 is represented in Figure XII.
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Figure XII: Time series analysis of model IV

Now we got linear LAG=1076.16 (by using equation (ii)), the standard deviation (d) of the model new death cases is calculated
with the help of the expected growth rate and mean average growth rate by using the equation (iii) is found as:

E(X)? = 1549.57 and (E(X))? = 13.02, hence the standard deviation of the model is:
ox =VEX)? — (E(X))?

oy = /1549.57 — (13.02)2

oy = V1549.57 — 169.52

oy = V1380.05
oy = 37.14
Table VI: TSA report of new death cases (Model IV)
Period of Observation E Impulse (%) Asymptotic Growth
2 g
@ 5 T Max ! Min .
From To =3 Linear Oy
i Value | Date | Value | Date
2 g g g g
o Q N - 161.86 a -51.97 N
o = ¥e) o 1076.16 37.14
= k5 g > #23] | © | [#24] | 2
© S 2 @ =

Observation: We can observe from above statistical analysis report (Refer to Table VI) that maximum and minimum growth rate
of new death cases are found as 161.86 and -51.97 respectively, which shows a rapid fluctuation of growth rate in two consecutive
days (13 Feb 2020 and 14 Feb 2020). The linear and asymptotic growth of the model is found as 1076.16 and 37.14 respectively
which signify that the linear asymptotic growth is ~28.97 times strong than the average asymptotic growth of the new death case
occurred per day. We can conclude that the maximum impulse achieved by the model on 13 Feb 2020 is ~4.35 times larger than
the average asymptotic growth rate of new death cases which is 37.14% per day; however, the minimum impulse achieved on 14
Feb 2020 is ~ —1.39 times lesser than the average asymptotic growth rate of the model.

RESULTS AND DISCUSSION

As we can see from the observation (refer to section Statistical Analysis of Models) the displacement and parity of maxima or
minima parity impulse (expected fluctuation per day) of each model is listed in Table VII. The results shown in the above table
suggest that an Expected Parity Index (EPI) (maxima or minima degree of fluctuations attain by the model) is the maximum at model IV
(new death cases) and is the minimum at the model I (total confirmed cases) of the pandemic. However till 19 April 2020, no cases are
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Table VII: Summarized value of displacement and expected parity index

#Model Model Name ? ;/Is:;iv::; Fllllc;/lui?ltii::; (31;;:) *Displacement Pi‘);gfe;;e(;lex
| Total confirmed cases 85.03 0.66 33 85.69 2.59
1I New cases 734.38 -70.23 29 805.11 27.76
111 Total death 166.67 0.00 2 166.67 83.33
v New death 161.86 -51.97 2 213.83 106.91

Displ acement

‘Displ acement= |Maxima — Minima|andExpected Parity Index (EPI) = Span

Obtained EPI suggests that a strong expected fluctuation might be possible in model IV (new death) whereas the model I (total confirmed
cases) have the least expected fluctuation rate in the near future.

Conclusion

This paper presents a mathematical simulation of novel corona virus (2019-nCoV) that has recently appeared in Wuhan China. We
provided a brief description on the tools available that occur in infection generation and developed the mathematical model. In this
paper, we create a probabilistic model for estimating the probability of a major outbreak in a targeted region.The paper discusses some
basic concepts, problems and remedial steps towards the outbreak of novel corona virus pandemic. Beside it,I have also performed a rich
data collection to assess some statistical tests to analyze the current situation and to predict the fore-coming scenario of the transmission.
Results of regression testing like t-Test, ANOVA, variance, standard deviation and asymptotic growth rate of case provides a meaningful
results that can further be use to draw some fact. The report of Time series analysis of the models provides a clear and concise root of the
transmission pattern with respect to the day of the reported case. These reportswill help the researchers to take some prevention measures
of the fore-coming pandemic situation.Growth rate of the cases can be used to predict the future situation with respect to their cause of
transmission. The results of maximum and minimum impulse achieved by the time series analysis will help the researchers to correlate
the activity done by the patients or suspected on the day of extreme fluctuations. The results of asymptotic growth show that total number
of death cases is always upper bounded by the number of new cases, whereas the total confirmed cases are always exponentially upper
bounded by the number of rest all cases. In the span between 21 Jan 2020 to 10 March 2020, new cases, new death cases and total
number of death cases are shows a globally linear to non-increasing rate of growth, and then it go throughmonotonic non-increasing to
increase rate of growth from 10 March 2020 to 25 March 2020 and further it grow exponentially. The initial values indicate some stability
of the endemic while the equilibrium of the endemic changes to pandemic after 13 March 2020 and becomes asymptotically unstable.
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