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Abstract — The novel coronavirus, also known as COVID-19, is
the newest strain of coronavirus that causes respiratory
infections in humans. This virus is affecting the entire world and
has impacted many important sectors, such as travel, economy,
education, and hospitality. Many researchers are trying to find
effective methods in an attempt to limit the spread of the virus
and find a cure for infected people. The study assesses the
impact of the virus in 212 countries using advanced data
visualization techniques. The research analyzes multiple factors
impacting the spread of the virus; Population, Population
Density, Median Age, Human Development Index (HDI),
Number of COVID-19 Cases, and Number of COVID-19
Deaths. The research incorporates R-Values and Linear
Regression to highlight trends and patterns observed.
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L INTRODUCTION

COVID-19 is the official name of the coronavirus strain,
which was identified in humans in December 2019. This new
virus is the seventh known coronavirus to humans and
originated in the Wuhan, a city in China’s Hubei Province
with a population of 11 million [1, 2]. As of September 17,
the virus has now spread in more than 200 countries, infecting
more than 30 million people and causing over 945,000
deaths.

COVID-19 virus causes respiratory illness and is
extremely contagious. The virus can spread through the air;
if an infected person sneezes or coughs close to someone or
touches infected things, there is a high probability of catching
the virus. Anyone can be infected by this virus, irrespective
of age or gender; however, the fatality rate is high for people
with existing medical conditions and people above the age of
60 years [3]. The symptoms vary, some patients are
asymptomatic; others experience flu-like symptoms, while
some get so sick that they need to be hospitalized. These
mysteries of COVID-19, which was declared a global
pandemic in March 2020, have sent medical experts racing to
uncover its secrets and find a remedy [4].

The impact of this pandemic is unprecedented. Apart
from health, in order to prevent the spared, various countries
went into lock-down, restricting activities and movement,
destroying the economy [5]. Multiple countries are
experiencing the most significant economic contraction is
recorded history, effecting jobs: loss of employment,
livelihood, education: education system, social life-impacting
the mental health of various people, law and order, and the
virus is still not under control. Various studies are being
conducted to help control the spread and bring back normalcy

[6].
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II. BACKGROUND

A study from March 2020 by Jingyuan Wang and co
researched and analyzed the relationship between the spread
of COVID-19 and temperature & humidity. The investigation
looked at the novel coronavirus cases data from 100 Chinese
cities from January 19 to February 10, 2020. Furthermore, the
data for COVID - 19 cases for 1,005 counties in the United
States from March 15 to April 25, 2020. Statistical analysis
was conducted in order to determine the relationship between
transmissibility of the novel coronavirus and the temperature
& humidity. The study concluded that high temperatures and
high humidity reduce the transmission of the virus [7].

Another study by Joacim Rockld and Henrik Sjodin
from Umea University explored the relationship between
population density and the spread of COVID-19. The study
concluded that the recommendation by the WHO of the one-
meter distance between people coughing and sneezing is
more challenging in high population densities. The study
suggested that the greater the population density, the greater
the spread and transmission of COVID-19 [8].

A paper by Denes K.A.Rosario and co investigated the
relationship between the novel coronavirus and the weather.
The study aimed to evaluate the correlation between the
weather, humidity, rainfall, wind speed, and solar radiation
with COVD-19. The study was conducted in a tropical
country, Brazil (Rio de Janeiro). The study concluded; all the
factors discussed in the paper showed a negative correlation
with the novel coronavirus. Therefore, hotter tropical
climates are a factor that can suppress the spread of the novel
coronavirus to some extent [9].

These days, machine learning has picked up significance
in prediction by learning the experience from the data. It is
regularly utilized in the field of data analytics, where a
dynamic model is built to achieve some productive outcomes
for prescient examination [10]. This study aims to understand
and analyze different factors that result in the spread of the
novel coronavirus. The new aspect that will be introduced in
this paper will be the relationship between the spread of
COVID-19 and the Human Development Index (HDI) of a
country. The HDI accesses three dimensions of human
development: education, life, and per capita income. The HDI
is the geometric average normalized indices for each of the
three indicators. This study will also take into account median
age, population, and population density as factors when
conducting the analysis.
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III. METHODOLOGY

This study is being conducted to discover the correlation
between different factors in relation to coronavirus. Figure 1
shows the process required to find accurate correlations. The
process starts with data collection from the available and
accessible sources, followed by preprocessing data and
selecting the attributes. Visualization methods can then be
used to evaluate and analyze the data. Finally, the prediction
line is used to find trends and correlations.

A. Raw Data Collection

This is the first step in gathering needed data from
available and accessible sources. The identification of the
appropriate data source is one of the most challenging steps.
In this research, the data is obtained from multiple sources,
including Kaggle, United Nations Development Program,
and Worldometer [12, 13, 14]. The data set consists of
attributes such as population, population density, median age,
Human Development Index (HDI), the total number of
coronavirus cases, and the total number of deaths due to the
virus for each country.

B. Raw Data Collection

This is the first step in gathering needed data from
available and accessible sources. The identification of the
appropriate data source is one of the most challenging steps.
In this research, the data is obtained from multiple sources,
including Kaggle, United Nations Development Program,
and Worldometer. The data set consists of attributes such as
population, population density, median age, Human
Development Index (HDI), the total number of coronavirus
cases, and the total number of deaths due to the virus for each
country.

C. Data Processing

Data processing requires data cleaning and arranging
them in a correct format to enable validation of data and its
fitness for the research. From the original dataset, the data is
transformed, which can be used for the next phase. The null
values are removed for comparisons using algorithms written
in Phyton3.

D. Data Analysis

Once data processing is done, the raw data needs to be
analyzed using various visualization techniques. This Data
analysis phase uses various machine learning algorithms to
understand trends and patterns in the data.

E. Calculation for Perdiction Line

The relationship between two variables is modeled
through Simple linear regression, wherein it can be precisely
estimated how much Y will change when X changes by a
specific amount. With regression, one tries to establish a
linear relationship between the two chosen variables.

WHEREIN:

Y Target

bo: Constant or Intercept
b Slope

X Feature Vector

by and b; both appear in R output as coefficients.

Figure 1: Methodology to Find Correlations
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IV. EXPERIMENTAL RESULTS AND ANALYSIS

Python3 Libraries were used to perform analysis of
novel coronavirus. This section shows the results of
analyzing the dataset with treads through the line of best fit.

a) Heat Map and R Values: Figure 2 is a Heat Map
illustrating correlations for different attributes. Table I is a
table showing the R value (ranged between -1 and 1) showing
positive and negative correlations.
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Figure 2: Heat Map for Different Attributes
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Papuation

Total Deaths
Dernity

Poptation Median Agr HY

Totl Deaths

100X i} 01 0% 0.01%0 00 e 1 00U

Posulation

Pogulation
Donsity

URRIIRY) fagm

Medan Age 00170 1 1858 | Ono 00 AL

HOI 0010668 1OM3 e ) 1 D000 0fsTN

1 boteon

Total Dewths LR AN ' 1 7ob1 0175

Total Deathn clann doarhy Al 1t 021 s 1.900000

136



2020 Seventh International Conference on Information Technology Trends (ITT). 25-26 November 2020

b) Human Development Index versus Total Number
of Coronavirus Cases: Figure 3 is a graph that shows the
relationship between the Human Development Index (HDI)
of a country and the total number of COVID-19 cases in the
country. From the line of best fit, there is an evident upward
trend suggesting as HDI increases the number of COVID-19
cases increases.
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Figure 3: Plot Between HDI and Total Cases Correlation

¢) Human Development Index vers Deaths due to
Coronavirus: Figure 4 is a graph that shows the relationship
between the Human Development Index (HDI) of a country
and the number of deaths due to COVID-19 in the country. It
is clear, using the prediction line, that there is a positive trend.
As the HDI increases the number of COVID-19 deaths
increases.
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Figure 4: Plot Between HDI and Total Deaths Due to COVID-
19 Correlation
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d) Median Age versus Total Number of Coronavirus
Cases: Figure 5 is a graph that illustrates the relationship
between the median age of a country and the total number of
COVID-19 cases in the country. From the prediction line,
there is a clear positive trend suggesting as the median age
increases the number of COVID-19 cases increases.
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Figure 5: Plot Between Median Age and Total Cases Correlation

e) Median Age versus Deaths due to Coronavirus:
Figure 6 is a graph that shows the relationship between the
median age of a country and the number of deaths due to
COVID-19 in the country. It is evident using the line of best
fit that there is a positive trend. As the median age increases
the number of COVID-19 deaths increases.
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Figure 6: Plot Between Median Age and Total Deaths Due to
COVID-19 Correlation
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/) Human Development Index versus Median Age:
Figure 7 is that graph that illustrates the relationship between
the Human Development Index (HDI) of a Country and the
median age of the country. Using the prediction line, there is
very distinct positive trend signifying as HDI increases the
median age increases.
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Figure 7: Plot Between HDI and Median Age Correlation

g) Top five Countries with the Highest Number of
Coronavirus Cases: Figure 8 shows the United States has the
highest number of COVID-19 cases, followed by Brazil.
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Figure 8: Plot of Top Five Countries with Most COVID-19
Cases

h) Top five Countries with the Highest Number of
Coronavirus Deaths: Figure 9 shows the United States has
the highest number of COVID-19 deaths, followed by Brazil.
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Figure 9: Plot of Top Five Countries with Most COVID-19
Deaths

V.  CONCLUSION AND FUTURE SCOPE

The novel coronavirus is a new virus that is threatening
the human race. It is essential to understand the spread and
transmission of this virus, as the spread is unprecedented and
is infecting everyone who gets in contact with the virus.
According to an article by Char Leung from the Deakin
University, elderly patients are at a higher risk of mortality

[11].

The research conducted suggests that countries with high
HDI tend to have a higher number of COVID-19 cases and
deaths as compared to countries with low HDI. Furthermore,
More Economically Developed Countries (MEDC) have high
HDI compared to countries with low HDI because of better
per capita income, education, and life expectancy.

People from HDI countries tend to have more disposal
income; thereby, they travel more within and outside the
country, making them more susceptible to the viruses. Also,
an essential factor that needs to be taken into consideration is
more testing is happening in countries that have a higher HDI
like the United States. This explains the high number of
reported COVID-19 cases in high HDI countries.

Furthermore, countries with a greater median age also
tend to have more cases and deaths related to the virus. It is
evident from the HDI and Median Age graph that there is a
very strong positive correlation. This might be because, in
countries like the United States and the United Kingdom,
people have higher life expectancy due to better healthcare
and hygiene, resulting in a greater number of elders as
compared to countries with low HDI. As countries that with
higher HDI have more elderly people, there are more
moralities related to COVID-19.

The research can be extended with more efficient
algorithms to identify trends and patterns which can be used
for predictive modeling to minimize the impact of future
unforeseen pandemics. In addition, more factors can be used
to analyze more hidden trends.
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