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ABSTRACT

Severe Acute Respiratory Syndrome (SARS), first identified in the Guangdong province of China in 2002, affected the world. The
transmission of the virus is from animals to animals and also to humans. In late 2019, another novel coronavirus SARS-CoV2
was identified, which became the cause of the coronavirus disease 2019 (COVID-19) that originated from Wuhan, China and
quickly spread worldwide, leading to millions of cases and thousands of deaths. The data is extracted from the google sheets
associated with a dashboard created by Johns Hopkins University that depicts the countries in the world that have coronavirus
infection. The dataset, available from January 22 2020, consists of daily updated information on the infected countries along with
the deaths and recoveries from the COVID-19 virus. We showed the effect of COVID-19 worldwide, representing the countries
that are majorly affected by the infection and scrutinizing coronavirus trends in India. The techniques and measures that can
be adapted to control the pandemic are also discussed in this study. The coronavirus has affected 213 countries around the
world till now. The analysis is done using Python Programming Language, dated January 22, 2020 to August 1, 2020, while the
virus continues to spread. The paper scrutinizes trends of covid-19 in India by discussing the confirmed, recovered and death
cases. Results suggest that coronavirus infection is increasing greatly in Maharashtra, Tamil Nadu, Andhra Pradesh and Delhi.
It can be concluded that even though the infection originated from China, the country is successful in its attempt to decrease the
transmission of the virus.
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INTRODUCTION

virus spread in humans, but some reports suggest that it came

from the animal market in Wuhan, China.
Severe Acute Respiratory Syndrome (SARS), first identified

in the Guangdong province of China in 2002." In the past two
decades, Severe Acute Respiratory Syndrome (SARS)-2003
and Middle East Respiratory Syndrome (MERS)-2012, have
caused large-scale pandemics and it was thought that SARS-
CoV which is majorly found in bats could lead to another
epidemic in future. In late 2019, the outbreak of Coronavirus
disease or COVID-19 first reported in Wuhan, China, be-
came a pandemic in just a few months, infecting millions of
people worldwide.? In late 2019, another novel coronavirus
SARS-CoV2 was identified, which became the cause of the
coronavirus disease 2019 (COVID-19) that originated from
Wuhan, China and quickly spread worldwide, leading to mil-
lions of cases and thousands of deaths.’ The plague, which
started on December 12, 2019, caused millions of infections,
including thousands of deaths. It is unclear about how the

Coronaviruses are a broad family of viruses that cause an ail-
ment in animals or humans. In humans, it causes respiratory
infections. People infected with the virus show symptoms
like dry cough, high fever, tiredness, and difficulty breath-
ing. Older people and people with previous medical prob-
lems like respiratory diseases, diabetes, cardiovascular dis-
eases, and cancer are more vulnerable to the virus. One can
catch the virus from another infected person through small
droplets from the nose or mouth while coughing or exhal-
ing and also by touching the surface where the droplets have
been landed.

At this time, no vaccine or specific treatment is available
for COVID-19, but clinical trials are going on. This paper
analyzes the trends of the coronavirus cases along with the
deaths and the recoveries all over the world. The study also
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discusses the timeline of coronavirus pandemic in India. Fur-
thermore, the paper presents some techniques that the affect-
ed countries can adopt to curb the transmission of the virus,
followed by the measures to control the disease.

DATASET

The dataset used for analysis has been taken from the reposi-
tory of Kaggle.* The data is extracted from the google sheets
associated with a dashboard created by Johns Hopkins

Table 1: Dataset of COVID-19

University that depicts the countries in the world that
have coronavirus infection. The dataset, available from 22
January 2020, consists of daily updated information on the
infected countries along with the deaths and recoveries from
the COVID-19 virus. The analysis is done using Python
Programming Language, dated 22January 2020 to1* August
2020, while the virus continues to spread.’ Table 1 depicts
the total coronavirus cases in different countries from Janu-
ary 22" to 1% August. The data is processed for the explora-
tory analysis of coronavirus in different countries.

Date State/Province Country Confirmed Deaths Recovered
o 01/22/2020 Anhui Mainland China 1 o o
1 01/22/2020 Beijing Mainland China 14 o 0
2 01/22/2020 Chongging Mainland China 6 o o
3 01/22/2020 Fujian Mainland China 1 o 0
4 01/22/2020 Gansu Mainland China o o o
77462  08/01/2020 Zaporizhia Oblast Ukraine 800 21 597
77463 08/01/2020 Zeeland Netherlands 867 69 0
77464 08/01/2020 Zhejiang Mainland China 1270 1 1268
77465 08/01/2020 Zhytomyr Oblast Ukraine 1896 37 1485
77466  08/01/2020 Zuid-Holland Netherlands 13262 1311 o
COVID'19 IN WORLD df = data.groupby([“Date”, “Country”])[['Date’, 'Country’, ‘Confirmed’,
. . . sorted_By_Confirmed=df.sort_! value!t im“i i:—:pjsc}gnzigyF;iz:tj .
More than 200,000 cases of the infection are recorded daily ik A R R
. N . . world_Confirmed_Total=sorted_By_Confirmed| Con irmed'].sum()
since the pandemic began. Coronavirus continues to affect world| ggg;g;r;gtggzgggggzgg géng;pig;w I -
the lives of people by multiplying itself rapidly in humans. Activesworld_Confirned_Total-world_Deaths_Total-world_Recovered_Total
The virus has forced many countries to implement lockdown VArin(/ ToAR], Conftiwed Cuseel J L\ Wi w071 . Conf L ma: TataL,
to save the lives of the people. COVID-19 cases are almost e e s fetle) o “:'“‘mz“"dljmlj ,
. . . . veri=pa. a{aFr?me, rom_dict(veri, orient= 1index columns=[ 'Total
18 million in the world, causing more than 650,000 deaths. B A1 hiakoraund radient{caspstaresns®)
All the 213 countries and territories, along with the two in- .
ternational conveyances have been analyzed for the novel ~Figure 1: Python code for total cases worldwide.
coronavirus.
. . Total
Total coronavirus cases in the world
The unknown virus originated from China, gradually af- Total Confirmed cases in the world JREGISIE
fected almost all the countries of the world as cited in Figure Total Deaths cases in the world 682773

1 and 2. Within a few days, there were thousands of cases
worldwide, leading to hundreds of deaths. The python code
shown below depicts the total number of coronavirus cases
worldwide, along with the total deaths and full recoveries
from the virus.’

According to figure 2, the total number of confirmed cases
of coronavirus in the world is17,860,311, causing the total
death toll to 682,773. The recovered instances around the
globe are 10,553,550, while the active cases are more than
6 million, which is predicted to grow in the coming months.

Total Recovered cases in the world -

Total Active Cases = 6623988

Figure 2: Worldwide cases of coronavirus.

Country-Wise Confirmed COVID-19 cases

Since the first case was discovered in China, the infection
spread like wildfire and affected almost all the countries of
the world within a few months. The year 2020 experienced
the deadliest outbreak in history, causing millions of deaths
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worldwide. The code shown in Figure 3 visualizes the spread
of coronavirus in the world by illustrating those countries
that are severely affected by the virus.®

import seaborn as sns

import matplotlib.pyplot as plt
sorted_By_Confirmedi=sorted_By_Confirmed.head(13)
x=sorted_By_Confirmed1.Country
y=sorted_By_Confirmed1.Confirmed

plt.rcParams[’ figure.figsize'] = (12, 8)
sns.barplot(x,y,order=x ,palette="Paired").set_title
("Total Cases Worldwide')

Figure 3: Python code for visualizing confirmed cases in the
world.

The histogram shown below illustrates the country-wise
spread of the coronavirus infection. United States of Amer-
ica, Brazil, India, and Russia are the top 4 countries that
are severely hit by the COVID-19 pandemic. The cases are
proliferating in these countries, causing complete or partial
lockdown in most of the places. Figure 4 depicts the highest
number of confirmed cases, i.e.,4,620,444 are in the United
States (US). Total Confirmed cases in Brazil are 2,707,877,
while India has 1,750,723 followed by Russia with 843,890
cases. Coronavirus cases in China are comparatively less,
with a value of 84,385. China being the origin of the virus,
does not stand even in the top 10 countries that are affected
by the virus.

Total Cases Worldwide
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Confirmed

2000000

1000000

'3 Brazil  India  Russia South Africa Mexico  Peru  Chile w

Country

Iran  Colombia Spain  Pakistan

Figure 4: Country-wise confirmed cases.

Recovery rate and Death rate

A patient suffering from coronavirus shows the symptoms
after 14 days.The other important finding has been the re-
ported cases of infectivity despite lack of symptoms.’ After
getting diagnosed with the infection, the medications start
and recovery is intended. The recovery from the virus de-
pends on various factors like previous medical problems,
immune systems, and healthy intake. In the cases where the
strength of the virus is low, there is a high chance of the pa-
tient getting recovered quickly. But, in situations where the
virus has affected the lungs and other body parts, the recovery

takes time and even may lead to death. Python code shown
below in Figure 5 calculates the death rate and the recovery
rate for all the countries that are infected with the virus. Ta-
ble 2 below depicts the recovery rate, death rate and total
cases rate for all the 213 countries.®’

Recovered_rate=(sorted_By_Confirmed[ Recovered’]*108)/sorted_By_Confirmed[ Confirmed']
Deaths_rate=(sorted_By_Confirmed[ 'Deaths']*188)/sorted_By_Confirmed[ Confirmed']
cases_rate=(sorted_By_Confirmed.Confirmed*180)/world_Confirmed_Total

sorted_By_Confirmed[ 'Active’ ]=sorted_By_Confirmed[‘Confirmed']-
sorted_By_Confirmed[ 'Deaths’]-sorted_By_Confirmed|‘Recovered']

sorted_By_Confirmed[ 'Recovered_Cases_Rate' |=pd.DataFrame(Recovered_rate)

sorted_By_Confirmed[ 'Deaths_Cases_Rate_%']=pd.DataFrame(Deaths_rate)

sorted_By_Confirmed[ Total_Cases_Rate %']=pd.DataFrame(cases_rate)

print("Sorted By Confirmed Cases”)

sorted_By_Confirmed.style.background_gradient(cmap='Reds')|

Figure 5: Calculating the recovery rate and death rate.

Table 2: Recovery rate and Death rate

Date Country Confirmed Deaths Recovered Active Recovered_Cases Rate Deaths Cases Rate % Total Cases Rate %

28748 0810172020 us I 1461885
28594 081012020 Brazi 2037982
28649 0810172020 India || 4750723
28712 0810172020 Russia 843330 14034
28728 08012020

28685 0810172020 Mexico 434193 | 47472

472495
2817922
243105

SouthAfica 503290 8153

28706 0810172020 Peru 407482 19021 228155

28606 08/0172020 Chile 357658 9533 17618 200253
22857 0710172020 UK 314992 | 43991 269629 0.435567 176364
28651 0810172020 Ian 306752 16982 265830 23940 85.65% 171751
28607 0810172020 Colombia 306181 10330 160708 135143 171431

The histogram presented below illustrates the recovery rate
and the death rate in 10 countries that are majorly affected.
It is observed that the recovery rate for Brazil, India, Russia
and South Africa above 65% while that of the United States
is very less. Despite having the largest number of confirmed
cases, the recovery rate of the United States is as low as 31%.
The cases in the US are increasing at a high rate, but the re-
covery rate is flat. It can be concluded Chile has the highest
recovery rate, with 92.4%.

Figure 6 also depicts that the death rate for the US and Brazil
is around 3% that is less than that death rate in the UK and
Mexico, which is more than 10%. India’s death rate is rela-
tively low, with a value of 2.1%, but it is expected to grow
in the upcoming days due to the significant increase of the
cases in India.

Recovery Rate and Death Rate(%)

—— Recovery Rate
—— Death Rate

Rate in %

us Brazil  India iran  Colombia

Russia South AfricaMexico  Peru  Chile 13
Country

Figure 6: Coronavirus Recovery and Death Rate (%) for 11
countries.
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COVID-19 IN INDIA

India, the second most populated country in the world, re-
ported its first coronavirus case on 30" January 2020 in
Kerala.The affected person had a travel history from Wuhan,
China. On 2™ March 2020, a 45-year old man was then re-
ported positive in Delhi, who had traveled from Italy in the
past days, and a 24-year old engineer who moved from the
United Arab Emirates was also tested positive. Since then,
coronavirus cases never stopped increasing, and within a few
months,there werethousands of COVID-19 cases. The infec-
tion affected almost all the states of India, causing thousands
of deaths in the country.”

The bar chart shown in Figure 7 tells about the timeline of
coronavirus cases in India. The total number of confirmed
cases in India by 1% April was 1,998, which went to 37,257
by 1% May. The infection spread itself so fast that by 1 June,
there were more than two lakhs cases. On 16™ July 2020,
India experienced a gradual increase in the virus with the
highest growth of cases per day, i.e., 25,602 cases in one day,
leading to a total of 1 million infections. Till 1% August, there
were more than 17 million confirmed cases in India.

Confirmed cases in india
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Figure 7: Coronavirus confirmed cases in India from 22/3/2020
to 01/08/2020.

Timeline of confirmed, recovered and death
cases in India

The deadly virus multiplied itself expeditiously, causing mil-
lions of cases. Gradually, a more significant number of deaths
were encountered, but the recovery rate was increased. The
following python code in Figure 8 visualizes the confirmed,
recovered and death cases in India.”!?

Line graph shown in figure 9, clearly signifies that the re-
covered cases in India increase with the increase in the con-
firmed cases. On 1% June, the recovered cases were 95754,
and by 1** August, more than 11 million cases have been
recovered from the infection. The death rate also increased
but at a slower pace. On 1% May, the total reported deaths in

India were 1,223, which grew to 17,834 by 1* July and by 1%
August, the total death toll reached 37,364.

x=datetime

y=confirmed

yl=deaths

y2=recovered

# Initialize the matplotlib figure

fig, ax = plt.subplots(figsize=(1@,1@ ))

fig.autofmt_xdate()
plt.plot(x,y,color="magenta’ , label='Confirmed Cases')
plt.plot(x,yl,color="red’ ,blabel="Deaths Cases")
plt.plot(x,y2,color="green’,h label="Recovered Cases"”)
plt.title("Increase in Coronavirus cases in India.")
plt.xlabel( 'Date’)

plt.ylabel( Total Cases’)

ax.legend(ncol=2, loc='upper left', frameon=True)

plt.show()

Figure 8: Python code for total cases in India.
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Figure 9: Confirmed, recovered and death cases in India.

Coronavirus Pandemic in the Indian States

The epidemic of coronavirus disease-2019 (COVID-19) es-
tablishes a medical emergency of worldwide concern with
an exceptionally high danger of spread and affect the entire
worldwide.’The virus that began from Kerala slowly spread
itself to other states of India. Before the beginning of lock-
down in India, the infection already affected most of the
states. After Kerala and Delhi reported their first case, the
virus-infected people from Jaipur, Hyderabad and slowly it
multiplied itself to almost all the states of India. In India, too,
the pandemic’s spread and impact have been very diverse
across different states.” The code below in Figure 10 is used
to analyze Indian states for the confirmed cases and recov-
ered cases from coronavirus pandemic.

import matplotlib.pyplot as plt

import seaborn as sns

f, ax = plt.subplots(figsize=(18, 5))

sns.set_color_codes("pastel”)

sns.barplot(x="Confirmed", y="State/UnionTerritory
label="Confirmed”, color="b"

data=states_10,

# Plot the cured cases

sns.set_color_codes(“muted")

sns.barplot(x="Cured”, y="State/UnionTerritory",
label="Recovered”, color="b'

data=states.19,

ax.set(xlabel='Total Confirmed and Recovered Cases in India')
# Add a legend and informative axis label
ax.legend(ncol=2, loc="lower right”, frameon=True)

sns.despine(left=True, bottom=True

Figure 10: Python code for determining cases in different
states.
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From the bar graph shown in Figure 11, it can be observed
that Maharashtra has the highest number of coronavirus cas-
es, i.e., 422,118, followed by Tamil Nadu, Andhra Pradesh
and Delhi with confirmed cases of 245,859, 140,933,
135,598 respectively. It can also be noted that Delhi shows a
higher recovery rate with total recovered cases of 120,930.5°

Maharashtra
Bmil Nadu
Andhra Pradesh
Delhi

Kamataka

Uttar Pradesh

State/UnionTerritory

West Bengal
Tlengana
Gujarat
Confirmed  mmm Recovered

Bihar

150000 200000 250000 300000 350000 400000

tal Confirmed and Recovered Cases in india

50000 100000

o

Figure 11: Confirmed and recovered cases for Indian states.

TECHNIQUES ADOPTED BY CHINA TO FIGHT
THE PANDEMIC

The recovery rate for China is the highest in the world. China
is highly successful in controlling the crisis. The three tech-
niques that the Chinese Government has adopted to contain
the virus can be used in other countries to curb the pandemic
and save the lives of the people.

Mass Surveillance and Big Data

In December 2019, a novel virus named COVID-19 emerged
in the city of Wuhan, China.® The Chinese government col-
lects an immense amount of data about its citizens, and they
are using it in novel ways to control the coronavirus. Every
time a person leaves the apartment complex, she has to scan
her face. Those images, as well as the images captured in the
CCTV cameras (around 200 million), installed everywhere,
are fed into the central database and then analyzed using ma-
chine learning as shown in Figure 12. If you are inside a
camera, it is likely that the Chinese government has analyzed
your face and knows where you are.

Figure 12: Face being Scanned by the machines and Cam-
eras installed everywhere to capture people.

Another significant source of data is the WeChat application
that shares accurate information on viruses on the internet.

Ll IntJ Cur Res Rev | Vol 13 - Issue 06 - March 2021

The app is linked to the debit cards of each person and is
bound to use it while buying items. This data is used to try
the highest tech epidemic control ever attempted.

Whenever a person visits the hospital, the hospital will regis-
ter her with the authorities; the authorities will pull the name
of the person from the big database. They have an algorithm
that will be able to tell all the different places that the person
has been in the last 14 days and all the people with whom
she had close contact with. So, for example, a person bought
bread with the WeChat app, the baker will be notified that
the person has to self-quarantine for 14 days and the people
that were next to her on the flight have to self-isolate for 14
days. Every single citizen has a code red, amber or green,
and automatic color coding determines where you can go. In
some cities, you cannot drive on the road if you aren’t green
(Figure 13).

Figure 13: App showing the person is Green and safe.

Complete Lockdown

Cities in China were in lockdown for months. Your tempera-
ture is checked, entering most buildings. People are not al-
lowed to eat in restaurants. Every single person that comes to
China has to self-quarantine for two weeks. Any flight com-
ing into the country is screened. Only one person from each
household is allowed to go out every three days to buy essen-
tial items (Figure 14). The city Hubei in China also banned
all vehicles from the road, and one can only drive with a
special permit.”!?

Figure 14: Checking the temperature before entering to a
Complex.
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Promoting Solidarity

COVID-19 is more infectious compared to other known vi-
ruses (such as SARS and MERS) albeit with a lower mortal-
ity rate.”Complete lockdown and tracing those with the virus
with big data and the glue that holds it all together is the
intense promotion of solidarity. The government has framed
it as a people’s war against the virus. The doctors had cut
their hair because there isn’t time to have a shower. These
messages of solidarity can be seen on social media and on
the screens that are installed in every public place.

NEW TECHNOLOGY TO TEST THE VIRUS

Abbott Laboratories, American medical devices and health
care company headquartered in Illinois, United States, un-
veiled a COVID-19 test that can identify if a person is infect-
ed with the coronavirus in just 5 minutes. Being very small
and portable, it can be used to diagnose loads of infections.
The test is done with the ID Now equipment (Figure 15) that
weighs 3.18 kg.

Figure 15: Abbott’s ID Now System.

All the suspected patients were tested by RT-PCR. The tech-
nology works by mixing a nasal or throat swab with a chemi-
cal solution, which is then inserted into the ID Now equip-
ment. The ID Now identifies and amplifies sequences of the
coronavirus genome by ignoring other virus contaminations.
It takes 5 minutes for a positive test, while the technology
can take up to 13 minutes for checking a negative result to
rule out an infection.”!°

SIMULATING AN EPIDEMIC

To eradicate the virus, it is essential to break the chain of the
coronavirus, meaning that human to human transfer of the
virus has to be stopped. However, several technical issues
remain unsolved and further research is needed’from time to
time. Several steps can be taken by all the affected countries
to tackle the epidemic. Some of which are:

* Identify and Isolate: It states that the person infected
with the virus must be identified and should be iso-
lated immediately.

*  Social Distancing: Maintaining a social distance of up
to 1 meter can reduce the chances of getting infected
with the virus.

e Travel restrictions: Strict constraints on traveling to
places should help break the chain of the coronavirus.
Rigorous checking on the airports and railway stations
can do much better in curbing the transmission of the
virus.

*  Proper Hygiene: Good hygiene is the best way to re-
duce the chances of getting infected with the virus.
Activities like washing hands frequently, not touching
face often, wearing a mask, etc. can save the person
and his family too.®*!°

CONCLUSION

The paper discussed the coronavirus pandemic that has taken
thousands of lives of the people around the world. The dis-
ease turned into an epidemic affecting many countries and
taking millions of lives. The countries that are greatly af-
fected by the coronavirus are United States, Brazil, India,
Russia and South Africa. The study discusses the recovery
rates for the countries affected by the virus. Results show
that the recovery rate of the US is very low while that of
India is relatively higher. The paper scrutinizes trends of
covid-19 in India by discussing the confirmed, recovered
and death cases. Results suggest that coronavirus infection
is increasing greatly in Maharashtra, Tamil Nadu, Andhra
Pradesh and Delhi. It can be concluded that even though the
infection originated from China, the country is successful
in its attempt to decrease the transmission of the virus. The
techniques and the methods adopted by the Chinese Govern-
ment are explained briefly that helped control the effect of
the virus in the country. Few measures like social distancing,
identifying the infected and isolating them, and so on can be
taken into account to eradicate the infection.
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