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INTRODUCTION

Human being faced various pandemics during the past 
wherever several were very disastrous. During this time, 
we are facing a very challenging and tough time and strug-
gling with an invisible enemy globally.1The first case of 
coronavirus emerged in Wuhan city, China, in December 
2019 with the clinical characteristic of the severe acute 
respiratory syndrome.2 The number of COVID-19 cases 
has increased exponentially across China and has become 
a global pandemic.3 There were 79,515,525 confirmed 
cases and 1,757,947 death globally as of 28 December 
2020.4Covid-19 becomes a global threat for public health.5  
Clinical features, findings, management and preventions 
for Covid-19 were discussed and analyzed.6 This paper pre-
sents data analysis and visualization of the USA, Brazil and 
India. Further sections will explain the used methodology, 
case studies and discussion.  

MATERIALS AND METHODS

The Covid-19 data has been analyzed and visualized using 
the Python programming language of the major affected 
countries from the pandemic coronavirus, including the 
United States of America, Brazil, and India. Python plays a 
very important role in the data analysis and data visualiza-
tion of the above-mentioned countries.7,8

The data sets of twelve months have been taken i.e. from 
January 2020 to December 2020. The dataset contains the 
whole world’s data for those countries that are affected till 
today around 79.5 million people are confirmed cases. This 
data keeps on increasing. The dataset has been taken from 
01.01.2020 to 28.12.2020. The four major aspects have been 
considered for their data analysis and visualization. These 
are as follows:

a.	 Total cases: This field tells us about the total cases re-
ported monthly of the countries as mentioned earlier in 
the above time frame
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ABSTRACT
Introduction: Human being is facing with an invisible enemy; the novel COVID-19 coronavirus. It was at the start found in the 
Wuhan province of China.  Now it is spreading around the globe. 
Objective: The paper aims to explain total cases, new cases, total deaths, and new deaths caused by coronavirus pandemic 
[Covid-19] of three major countries viz. USA, Brazil, and India during this pandemic.
Methods: This paper explains the data analysis and visualization of the coronavirus pandemic. The data is analyzed and visual-
ized by using Python programming language. 
Case Study: Three case studies with the original dataset are shown in this paper, which is useful for the researcher to analyze 
the COVID-19 pandemic further.
Conclusion: This data analysis result proves the lower Standard Deviation in India and the USA, which shows that data is ag-
gregated close to mean value, which shows that data is reliable and uses further research.
Key Words: Covid-19, Data analysis, Data visualization, Pandemic, Standard Deviation, Python
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b.	 New cases: This data set tells us about the total new 
case reported monthly of the countries as mentioned 
earlier in the given time frame

c.	 Total deaths: It tells us about the total deaths recorded 
in the given time frame

d.	 New deaths: It tells us about the new deaths reported 
of the given countries in the given time frame.

CASE STUDY

The United States of America is a highly affected country in 
the world. Presently the maximum numbers of active cases 
are in the USA. Table 1 shows data analysis of the USA. 
The total active cases till 28.12.2020 were 18.03 million; 
it is very threatening data. The total number of new cases 
reported in the USA until the date was 9570514, which is 
the highest data of new cases reported globally. The total 
number of deaths recorded in the USA till 28.12.2020 was 
319364, which is disturbing data. This data shows that the 
USA is in an alarming stage. The total number of new death 
reported in the USA till 28.12.2020 was 187097, and it is 
kept on increasing.4-6 Table 1 shows no deaths recorded in 
January and February, but there was a burst in March, which 
reached 60966 in April. In May, the figure was 103781, and 
new death data was decreased, which were 45955. In June, 
it was again increased with 80185 and decreased to71885 
in July. It was again increased and reached up to 187097 in 
December.7

Brazil is the second-largest country affected by a coronavirus. 
Till 28.12.2020, the total active cases were 7263619, which 
put the country at high risk. Table 2 shows the data of Brazil 
month wise. Table 3 shows the data of India. In India, the 
situation was under control in the first three months, Janu-
ary, February, and March, but there was a burst in April until 
July. Total new cases recorded were 33468 and 1267648, re-
spectively. The death rate has also increased in these months. 
The figures of new deaths recorded were 1042 and 20970, 
respectively. It keeps on increasing up to December.8

Table 1: Data of Month Wise (USA)

S. 
No

Month Total 
Cases

New 
Cases

Total 
Death

New Death

1 January 06 06 0 0

2. February 66 60 0 0

3. March 164620 164560 3170 3170

4. April 1039909 875349 60966 57826

5. May 1770384 895035 103781 45955

6. June 2590552 1695517 126240 80185

S. 
No

Month Total 
Cases

New 
Cases

Total 
Death

New Death

7. July 4495014 2799497 152070 71885

8. August 6017097 3217600 183809 111924

9. September 7219993 4002393 207227 95303

10. October 9137194 5134801 231201 135898

11. November 13599496 8464695 268165 132267

12. December 18035209 9570514 319364 187097

Table 2: Data of Month Wise (Brazil)

S. 
No

Month Total 
Cases

New 
Cases

Total 
Death

New 
Death

1. January 0 0 0 0

2. February 1 1 0 0

3. March 4579 4578 159 159

4. April 78162 73584 5466 5307

5. May 498440 424856 28834 23527

6. June 1368195 943339 58314 34527

7 July 2610102 1666763 91263 56736

8. August 3908272 2241709 121381 64645

9. September 4810935 2569226 143952 79307

10. October 5535605 2966379 159884 80577

11. November 6335878 3369499 173120 92543

12. December 7263619 3894120 187291 94748

Table 3: Data of Month Wise (India)
S. 
No

Month Total 
cases

New 
cases

Total 
deaths

New 
deaths

1. January 1 1 0 0

2. February 3 2 0 0

3. March 1397 1395 32 32

4. April 34863 33468 1074 1042

5. May 190609 157141 5164 4122

6. June 585481 428340 16893 14777

7. July 1695988 1267648 35747 20970

8. August 3691166 2423518 65288 44318

9. September 6312584 3889066 98678 54360

10. October 8184082 4295016 122111 67751

11. November 9462809 5167793 137621 69870

12. December 10075116 4907323 146111 76241

Table 1: (Continued)
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Figure 1: Data Visualization of Total cases in the USA, Brazil 
and India.

Figure 2: Data Visualization New cases in the USA, Brazil and 
India.

Standard Deviation is a measure of how spreads out the 
numbers are. In other words, it is a mathematical tool that 
helps us to access how far the values are spread above and 
below the mean (Table 3, Figures 1 and2). A low standard 
deviation indicates that the data points tend to be very close 
to the mean, which means that data is more reliable; a high 
standard deviation indicates that the data points are spread 
out over  a large range of values, which means data is less 
reliable. Population Standard Deviation is calculated using 
Equation 1.

	
2

i(X )
N
−µ

σ = ∑ 	 (1)

Where σ is standard Deviation, Xi is the individual values, N 
is total cases, and μ is the mean of all the values8.

As it is clear from the above Figures 1, 2, and Table 1, there 
were very few active cases in the USA in January and Feb-
ruary month. But in March 2020, there was an outbreak in 
the active cases in the USA, and Table 2 shows that active 
cases were reached at 164620, which was very disturbing. 
In March 2020, 164560 new cases were reported; this is the 
highest figure of this month. From February to December, 
there was an exponential growth in the total active cases. 
This trend kept on increasing in April 2020 and the cases 
reached 1039909, and the total number of new cases reported 
was 875349. In May 2020, these cases reached 1770384 and 
total new cases 895035, which was lesser than the previous 
month. In December, this figure reached 18035209. Total 
death till 23.12.2020 reported was 319364, which was a very 
threatening figure.  

Table 4: Mean values of the countries (µ)
S. No Country Name Total cases mean(Xi) New cases mean(Xi) Total deaths mean(Xi) New deaths 

mean(Xi)

1. USA 4.566970e+06 5.399763e+04 1.461165e+05 1.075300e+03

2. Brazil 2.720017e+06 2.421206e+04 8.985321e+04 6.688964e+02

3 India 3.004046e+06 3.081075e+04 5.487453e+04 5.108776e+02

Table 5: Standard Deviation of the countries (σ)
S. No. Country Name Total cases 

(σ )
New Cases

(σ )
Total Deaths

(σ )
New deaths

(σ )

USA 4.616962e+06 5.754317e+04 8.689708e+04 7.155596e+02

2. Brazil 2.407333e+06 1.828543e+04 6.371415e+04 4.017536e+02

3 India 3.583125e+06 2.994058e+04 5.246279e+04 3.792155e+02
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In Brazil, Table 2 shows that there was a burst of cases in 
December, and the data reached 7263619, and new cas-
es recorded were3894120, which is the highest in all the 
months. Similarly, in December, the total number of death 
was 187291, and the total number of new death recorded was 
94748. It is an alarming stage for Brazil.

Table 3 shows that in India, the situation was under control 
in the first three months: January, February, and March, but 
a declination happened in November and December. Total 
new cases recorded were 5167793 and 4907323, respective-
ly. The death rate has also decreased in these months. The 
figures of new deaths recorded were 137621 and 146111, re-
spectively. Table 4 and Table 5 show the mean and standard 
deviation values of the USA, Brazil, and India. It is clear that 
the USA has the highest Deviation for total cases, and India 
has the minimum value. 

CONCLUSION

This paper presents the data analysis and visualization of the 
coronavirus pandemic [COVID-19] of the USA, Brazil, and 
India using Python. In the case of new cases, the standard 
Deviation is very less in the USA and India, which shows 
that data is clustered close to the mean, which means that 
data is more reliable. Data analysis shows that the USA 
and Brazil are in a critical position. These countries need to 
follow the guidelines issued by WHO and other global or-
ganizations, which includes wearing a mask, social distanc-
ing, especially in public places. Data shows that India is in 
a better position due to continuous lockdowns and follows 
the guidelines issued by the Government of India. India has 
become successful in controlling the spread of coronavirus 
until December 2020 because of many factors. These factors 
mainly include following social distancing, wearing masks, 
washing hands, and doing proper sanitization. It is shown in 
the medical reports that this virus is only be suppressed when 
we break the chain of its spread. This data is beneficial for 
further research for Covid-19.
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