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ABSTRACT: The basic purpose of this study is to give a detailed insight view on COVID-19 epidemic. Recent
outbreak of COVID-19 has spread to more than 50 countries which was first reported in Wuhan, China.
COVID-19 has been declared as Public Health Emergency of International Concern (PHEIC) on 30 January
2020 by World Health Organization. Fast spreading is mostly involved naturally when a rising infectious
disease outbreaks which endangers the health of many people requiring immediate actions to prevent the
disease.

The theoretical and empirical results of this study have important contribution in literature of this field. Data
is collected from an online website named “Kaggle.com”. We did descriptive analysis and predictive
analysis through Python to find a detailed insight of the current situation and to predict cases trends in the
coming days.

This dataset can be useful to monitor the emerging trends in 2019-nCoV. Dissemination of the detailed data
from this paper to the scientific community can be very helpful when there is a little else available. We
investigated early indications that the response is being strengthened in China and worldwide based on a
decrease in the case of detection time and rapid management worldwide. This is an early data analysis and
visualization approach of a situation that is rapidly evolving.
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. INTRODUCTION USA reported 18,05,739, Mexico reported 81,183

cases, Canada reported 27,518 cases, Russia reported
Recent outbreak of COVID-19 has spread to more than 215,508 cases, ltaly reported 12,919 cases, Germany

reported 6,122 cases, France reported 63,751 cases,
Belgium reported 35,771 cases, Turkey reported 12,871
cases, lIran reported 23,692 cases, India reported
3,20,339 cases while Pakistan reported 77,573 cases
[12].

50 countries [14] which was first reported in Wuhan,
China. COVID-19 has been declared as Public Health
Emergency of International Concern (PHEIC) on 30
January 2020 by World Health Organization (WHQO) [23,
25]. Fast spreading is mostly involved [15] naturally
when a rising infectious disease outbreaks which

. Table 1.
endangers the health of many people requiring Country/Region Active Cases
immediate actions to prevent the disease. 2019-nCoV India 320339
belongs to the subfamily of Orthocoronavirinae, different I 53692
from severe acute respiratory syndrome coronavirus ran
and Middle East respiratory syndrome-coronavirus [29]. Pakistan 77573
On 12" December 2019, the first case of an Turkey 12871
unexplained new pneumonia origin was detected [28, Belgium 35771
29]. Later it was found as a non-SARS nCoV by the France 63751
Chinese Center for Disease Control and Prevention Germany 6122
(CDC). This virus is known to cause the common cold Italy 12919
and diarrheal diseases in humans, belonging from Russia 215508
Coronaviridae family which consists plus stranded RNA Canada 27518
viruses, single and large isolated multiple species Mexico 81183
[6,7,18, 24]. According to the state council information USA 1805739
office in Beijing, China's capital, 26 January 2020, in Brazil 643430
ching, a total of 1975 cases of pneumonia haye been Chile 23204
confirmed [10, 15,16, 20, 21]. Due to virus the Colombia 85467
government of china has been extreme careful, yet the Ecuador 33956
virus has tended to spread out of China [1, 8]. Since the Peru 98377
outbreak Peru reported 98,377 cases, Ecuador reported Source: (Kp, 2020)
33,956 cases, Colombia reported 85,467 cases, Chile ’
reported 23,204 cases, Brazil reported 6,43,430 cases,
Rehman et al., International Journal on Emerging Technologies  12(1): 335-341(2021) 335



In November, many patients reported to have visited a
local fish and wild animal market in Wuhan, so the
reason behind the origin of epidemic was the animal to
human transmission. Apart from this study, animal to the
human and interhuman transmission of the virus has
been studied recently [11, 16]. To manage and control
this epidemic, we need to have a better understanding
of its pandemic nature because situation is getting
serious day by day [13, 14,19]. Our research team
believes that these epidemic data should be openly
available and easily accessible for all health
professionals and data scientists. This dataset would
serve as a base for people to gather more data about
epidemics. This study aims to provide data relevant to
COVID-19 epidemic so it would play its part in cause
analysis and management strategies. Therefore, kaggle
was born as the online platform that provides latest and
reliable news development, as well as statistics on
COVID-19. This paper aims to predict and forecast
COVID19 cases, deaths, and recoveries through
predictive modelling.

Il. REVIEW

In 2019 the COVID-19 coronavirus disease, which firstly
originates in Wuhan, China, has infecting 213 territories
and countries throughout the world (WHO) [2]. In
Wuhan the Cases of COVID-19 were treated as
pneumonia appeared with unknown causes, in
December 2019 and spread in all 213 countries across
the Globe with high rate. Although most of the infected
patients show minor symptoms such as fever,
symptoms of track upper respiratory system, difficulty in
breathe [9], as well the asymptomatic [3], and the
severely infected patients lead to pneumonia, failure of
multiple body organs and death [4, 26]. Almost 808,995
peoples have been dead due to COVID-19 globally [9],
and it is still expected to raise the number of deaths with
condition of ongoing epidemic.

The significant health threat posed by COVID-19 to
humans attracts high attention from public health
researchers around the world, and more than total 200
publications in different academic journal during last 2
months. Also, the total of 150 papers on Covid-19 are
almost “epidemiological and preprint modeling”, and
most of the scholars want to explore the epidemiological
disease parameters at various different countries vide
locations to disseminate the most critical info among
between policymakers as well as the modelers to bring
timely implement the response control. This thins is
especially important as the latest outbreak of COVID-19
involve a modern pathogen of “SARS-CoV-2”, on which
little information’s available of its clinical profile and
infectivity. The recent estimation from this investigation
are very wide, significantly the differences in Analytical
tools and assumptions. The latest estimation of this
study is very broad, somewhat because of the variation |
the method of analysis and setting assumptions. This
type of variations must be reflected during the
evaluation of effectiveness of the intervention of public
health globally implemented. As the outbreak of COVID-
19 is at a conclusive point as suggested by the
“Director-General of the WHO” on February 27, 2020; “it
is imperative to synthesize all existing evidence
available to date and summarize the key findings to
identify research gaps and to assist policymakers in
evidence-based decision making for better pandemic
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preparedness”. The COVID-19 Outbreak is going to be
fast in some countries as the already infected patients
cause to infect the 2 to 3 humans at average and the
ratio will be double within three to seven days.
Somehow the duration of incubation ranged between 3-
6 days depending on the different published sources
and preprints modules. It suggest that if we use median
than the number of days for incubation likely to be 5
days at an average rate, it indicate that COVID-19
outbreak and spreading rate is similar to that of other
corona viruses, like “SARS-CoV (4.4 days)” [17] and
“MERS-CoV (5.5 to 6.7 days)” [5, 25].

lll. METHODOLOGY

The basic purpose of this study is to give a detailed
insight view on COVID-19 epidemic. Another purpose is
to predict data and its impact in future. Both the
theoretical and empirical results of this study have
important contribution in literature of this field.

Data. Data is collected from an online website named
“Kaggle.com”.

IV. DATA ANALYSIS

We did descriptive analysis and predictive analysis
through Python to find a detailed insight of the current
situation and to predict cases trends in the coming days.
Descriptive analysis helped us to understand the current
situation regarding COVID-19 reported cases, COVID-
19 tests conduction and deaths occurred from this
pandemic. Predictive analysis helped us to predict the
future state of the pandemic.

A. Data visualization and Descriptive Analytics
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Fig. 1. COVID19 tests per One-Million Population
conducted in each Continent.
Descriptive analysis was conducted to figure out the
number of tests conducted, the total cases and number
of death cases happening all over the world in each
continent. Figure. 1 depicts number of tests conducted
in each continent per 1 million population. In North
America, South America, Asia, Africa and Australia, less
than 1 lac tests were conducted per one million
population but in the European region around 1 lac 25
thousand tests were conducted per one million
population. Due to rapid growth of COVID-19 cases, in
North America it is expected to conduct 90,000 tests
initially later around 1,30,000 than around 2,30,000 and
in the worst scenario above 4,00,000 tests can be
conducted per one million population, South America
and Asia expects around 4,00,000 tests conduction,
Europe initially expects conduction of 3,00,000 tests
which can later increase to above 5,00,000 with the
changing scenario, Africa expects 80,000 tests initially
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which can increase up to 1,70,000 tests and Australia
expects around 1,20,000 — 1,30,000 tests conduction.
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Fig. 2. COVID19 cases per One-Million Population in
each Continent.

Fig. 2. represents the number of corona cases per one
million population in each continent. It shows that less
than 5000 cases were reported in North America, Asia,
Africa, and Australia. In North America the case are
expected to grow between 11,000 — 12,0000 from
5,000, Asia has possibility to grow 14,000 cases rapidly
later increasing the expected cases to 20,000 and in the
worst scenario the amount could reach about 35,000
cases per one million population.

AE00
AZE0
3

G

bezrth Ameriza Scuth Arrsce Az Cuspe
Zoolnenl

Pl pre1 Cope i =,

-

Afrca AugraiaCozacia

Fig. 3. Deaths per One-Million Population in each
Continent.

Africa reported around 1,000 cases which are expected
to 5,000 and in the worst scenario the amount of cases

could reach to 10,000, Australia/Oceania reported less
than thousand cases which are under control. If we talk
about South America, it reported around 8,000 cases
per one million population which are expected to grow
nearly 21,000 cases. Europe reported 5,000 cases per
one million population which are expected to grow
10,000 initially, later 15,000 and in the worst scenario
around 21,000 cases per one million population. Fig. 3.
represents the number of death cases per one million
population in each continent. It shows that less than
200deaths were reported in North America which are
expected to grow above 400 death cases, less than 100
deaths were reported in Asia which are expected to
grow with 200 death cases, less than 100 deaths are
reported in Africa which are expected to grow around
200, less than 50 death cases were reported in Australia
and the situation is under control, In South America the
death cases are reported around 400, Europe reported
above 200 death cases which are expected to increase
by 600 cases and later above 1200 cases in the worst
scenario.

Table 2 shows a detailed view of active cases in each
continent, also in detail classifying the cases into 5
major categories including: 1) Serious cases 2) Total
deaths 3) Total recovered 4) Total cases and 5) Total
tests conducted till now. Africa has reported 629142
cases, Australia/Oceania reported 12154 cases, Europe
reported 2599901 cases, North America reported
4153009 cases, South America reported 2993241 cases
while Asia reported 2992577 cases until now.

Table 3 gave an overall continent view about the
COVID-19 cases. In table 2, countries who reported
more than 5000 active COVID-19 cases and deaths has
been mentioned. Brazil, Chile, Colombia, Ecuador, and
Peru are some of the regions from South America who
have more than 5000 active cases and deaths.
Similarly, (Canada, Mexico, USA) from North America,
(Belgium, France, Germany, ltaly, Russia) from Europe,
(India, Iran, Turkey and Pakistan) from Asia are the
regions who reported more than 5000 active cases and
death cases.

Table 2: Total active, serious/critical, deaths, recovered, COVID19 cases and tests in each continent.

Continent X?::?\Ile Cases g?i?izlajls / -[I;:taa:LS -I!-i:tca:::vered -(I;gls-‘:als Total Tests
Africa 297623 982 13803 317716 629142 6054121
Asia 842791 19782 68120 2081666 2992577 44907122
Australia/Oceania 2488 28 133 9533 12154 3672053
Europe 440235 5319 197291 1325213 2599901 73480987
North America 2024350 19737 188994 1939665 4153009 49172998
South America 989205 13640 108399 1895637 2993241 11303001
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Table 3: Continent wise list of countries having more than 5000 deaths and active cases.

Continent Country/Region Active Cases Serious/Critical Total Deaths
India 320339 8944 24327
Asia Iran 23692 3389 13211
Pakistan 77573 2078 5386
Turkey 12871 1204 5402
Belgium 35771 23 9787
France 63751 492 30029
Europe Germany 6122 264 9144
Italy 12919 60 34984
Russia 215508 2300 11614
Canada 27518 2170 8798
North America Mexico 81183 378 36327
USA 1805739 16337 139143
Brazil 643430 8318 74262
Chile 23204 1915 7069
South America Colombia 85467 875 5625
Ecuador 33956 313 5130
Peru 98377 1325 12229
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Fig. 4. Top ten highest death rate (deaths per 100 cases) countries due to COVID19.

Top 10 countries who have highest recovery rate have
shown in table 5. Brunei, Dominica, Greenland, Hole
see, Iceland, Malaysia, Malta, New Zealand, Qatar,
Taiwan are the top 10 countries with highest recovery
rate ranging from 95 to 100 recoveries out of 100 cases.

Countries having highest death rate due to COVID-19
has been shown in table 4. Yemen, Belgium, UK, ltaly,
France, Hungary, Netherlands, Mexico, Spain and
Western Sahara are the top 10 countries suffering from
highest death rate respectively.
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Fig. 5. Top ten highest recovery rate (recovered per 100 cases) countries due to COVID19.

Predictive Analytics:
Prediction:

Table 4: Holt’s Exponential Smoothing Method with linear trend.

Name Optimum Parameter Value
smoothing_level alpha 0.93
smoothing_slope beta 0.21

Holt in 1957extended simple exponential smoothing
to allow the forecasting of data with a trend. In this
paper Holt's Exponential Smoothing Method was
used to predict COVID-19 cases trends. In table 4,
The value of apha (a = 0.93) shows immediate rapid

growth in death cases due to COVID-19 which means
when the pandemic outbreak happened, the death
cases increased significantly. The value pf Beta
(B=.21) shows that there is a less probability of the
death cases due to COVID-19 in the future.

Table 5: Death Rate due to COVID19 in the World (deaths per 100 cases) (July, 2020).

15" 16" 17" 18" 19" 20" 21 22" 23 24"
4.30 4.27 4.23 419 4.16 412 4.08 4.05 4.01 3.97
—&— data
¥ —— forecast

—®— fifted_Walugs
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Fig. 6. Death per 100 cases in the world due to COVID19.
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Recent trend of deaths cases from COVID-19 has been studied and shown in figure 6. The data shows that average
death worldwide from COVID-19 would reduce to 4 persons per 100 cases.

Table 6: Holt’s Exponential Smoothing Method with linear trend.

Name | Optimum Parameter Value
smoothing_level | alpha | 0.74
smoothing_slope | beta 0.74

The value of apha (a = 0.74) shows recovery ratefrom COVID-19 which means there is 74% probability of recovery
from COVID-19. The value pf Beta (B=.74) shows that there is a steady probability of recovery from COVID-19 in the

future.
Table 7: COVID19 patients Recovery Rate in the World (recover per 100 cases) (July, 2020).
15" 16" 17" 18" 19" 20" 21% 22 23" 24"
54.98 55.18 55.37 55.56 55.75 55.94 56.13 56.33 56.52 56.71
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Fig. 7. Recovered per 100 cases in the world due to COVID19.

Recent trend of recovered cases from COVID-19 has
been studied and shown in fig. 7. The data shows that
average recovery worldwide from COVID-19 s
somewhere between 54% to 56% which means 54% to
56% of the cases will recover in future.

CONCLUSION

In, conclusion, we have used the dataset from 15 July
2020 to 24 July 2020 for our 2019 coronavirus
experiment. This dataset can be useful to monitor the
emerging trends in 2019-nCoV. Dissemination of the
detailed data from this paper to the scientific community
can be very helpful when there is a little else available.
We investigated early indications that the response is
being strengthened in China and worldwide based on a
decrease in the case of detection time and rapid
management worldwide. We observed an interesting
fact, which helps us to understand that it needs to be
managed until the vaccine is made. This is an early data
analysis and visualization approach of a situation that is
rapidly evolving. Hopefully, in future, we will continue to
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monitor this outbreak's data that we have used in this
study and from other official sources.
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