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Abstract - COVID-19 is a disease caused by the novel 

coronavirus and was first reported in the Wuhan 

province of China. It is a highly contagious disease and 

has caused over 1.6 million deaths globally. In this paper, 

the infections and deaths caused by this disease (up to the 

7th of December 2020) have been evaluated and 

compared to various parameters present in the Human 

freedom index and world happiness report using Python 

and its various libraries. This paper attempts to analyze 

and visualize the relationships between the spread and 

effect of corona virus in different countries of the world.  

 

Index Terms - COVID-19, Human Freedom Index, 

Python, World Happiness Report. 

 

I.INTRODUCTION 

 

The novel coronavirus is a type of RNA virus that is a 

part of the sub-family Orthocoronavirinae, family 

Coronaviridae. It causes a respiratory tract infection in 

humans that has been termed as COVID-19. The 

symptoms of COVID-19 resemble the common cold 

and its severity can vary from mild to lethal depending 

on the person and their immunity. COVID-19 is 

closely like SARS and MERS, the latter being more 

lethal. The first case of due to this virus was first 

reported in the Wuhan province of China. 

[1] The Human Freedom Index is worldwide ranking 

of civil, economic, and personal freedom. The Human 

Freedom Index measures various aspects of freedoms 

such as the social, economic, political freedom and it 

evaluates the degree to which people are free to enjoy 

the major freedoms often referred to as civil 

liberties—freedom of speech, religion, movement, etc. 

in the countries in the survey. In addition, it includes 

indicators on rule of law, crime and violence, freedom 

of movement, and legal discrimination against same-

sex relationships. We also include nine variables 

pertaining to women-specific freedoms that are found 

in various categories of the index. [2] The World 

Happiness Report is also a worldwide ranking of 

national happiness based on various factors that 

determine the quality of life. The Happiness Score is 

explained by the following factors: GDP per capita, 

Healthy Life Expectancy, Freedom to make life 

choices etc. 

This paper utilizes four datasets for analysis. Two out 

of four datasets viz. infections and deaths [3] (hereby 

addressed as dataset 1 and dataset 2 respectively) due 

to coronavirus have been utilized for analysis. These 

are time-series datasets published and updated by the 

WHO daily. The 3rd and 4th datasets are [1] the 

Human freedom Index and [4] the World happiness 

report (hereby addressed as dataset 3 and dataset 4).       

 

II.METHODOLOGY 

 

To derive relationships between the distinct variables 

in datasets 1 through 4, correlation matrices have been 

used. A correlation matrix is as the name suggests is a 

matrix that presents the correlation between all the 

variables. Based on this the fit of data is described 

using scatter plots which have been drawn using the 

matplotlib.pyplot library in python. 

Pandas (library) has been used to create data frames of 

the various datasets. All datasets have first been 

filtered and cleaned based on relevance and 

requirement for analysis. Each dataset has been 

aggregated, grouped, and indexed based on country. 

Then the maximum death rate and infection rate was 

calculated for each country and presented as a data 

frame using the line of code:      

countries = list(corona_dataset_aggregated.index) 

max_infection_rates = [] 

 

for country in countries: 

max_infection_rates.append(corona_dataset_aggreg

ated.loc[country].diff().max()) 

corona_dataset_aggregated['max infection rate'] = 

max_infection_rates 
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This code is specific for the [3] dataset 1 and calculates 

the maximum number of infections a country reports 

in a single day. It produces a list which is converted to 

a data frame that appears as follows: 

 
Table 1 

[1][4] Datasets 3 and 4 have also been filtered and 

converted to data frames. Now that all 4 datasets are 

filtered, to compare the maximum infection rates and 

maximum death rates variation based on various 

parameters present in dataset 3 and dataset 4, they have 

been combined using inner joins.  

After successful joining of the data, we now have 4 

final data frames: 

1. 1.Human freedom index – Max Infection Rate 

(represented by data.corr()) 

2. Human Freedom index – Max Death Rate 

(represented by data_deaths.corr()) 

3. World Happiness report- Max Infection Rate 

(representedby happiness_infection_data.corr()) 

4. World Happiness report -Max Death rate 

(represented by happiness_death_data.corr()) 

5. Using the. corr() function in python we create 

correlation matrices. 

All 4 correlation matrices are shown below. 

Now we create plots to graphically represent the 

correlations that are given in the correlation matrix 

using the matplotlib.pyplot library. The following 

variables were chosen for comparison in the world 

happiness report against maximum infection and death 

rates: 

1. GDP per capita 

2. Social Support 

3. Healthy life expectancy 

4. Freedom to make life choices 

5. Generosity 

The following variables were chosen for comparison 

in the Human Freedom Index against maximum 

infection and death rates: 

1. Human Freedom Score(hf_score) 

2. Political Freedom Score(pf_score) 

3. Economic Freedom Score(ef_score) 

Table 2 
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Table 3 

Table 4 

Fig 1 
Fig 2 
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Fig 3 

Fig 4 

Fig 5 

Fig 6 

Fig 7 

Fig 8 

Fig 9 

Fig 10 
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Fig 11 

Fig 12 

Fig 13 

Fig 14 

Fig 15 

Fig 16 

 

III. ANALYSIS 

 

1. Table 1- Maximum Infection and Maximum 

Death Rate 

2. Table 2-Correlation matrix between World 

Happiness Report and Table 1. 

3. Table 3- Correlation Matrix Between Human 

Freedom Index and Maximum Infection Rate 

4. Table 4-Correlation Matrix Between Human 

Freedom Index and Maximum Death Rate 

5. Figure 1- GDP per Capita vs Maximum Infection 

Rate. Correlation – Positive (0.253117) 

6. Figure 2- GDP per Capita vs Maximum Death 

Rate. Correlation – Positive (0.147376) 

7. Figure 3- Healthy Life Expectancy vs Maximum 

Infection Rate. Correlation – Positive (0.261623) 

8. Figure 4- Healthy Life Expectancy vs Maximum 

Death Rate. Correlation – Positive (0.205851) 

9. Figure 5- Freedom to make life choices vs 

Maximum Infection Rate. Correlation – Positive 

(0.060731) 

10. Figure 6- Freedom To make life choices vs 

Maximum Death Rate. Correlation – Positive 

(0.116149) 
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11. Figure 7- Generosity vs Maximum Infection Rate. 

Correlation – Negative (-0.125275) 

12. Figure 8- Generosity vs Maximum Death Rate. 

Correlation – Negative (-0.191924) 

13. Figure 9- Social Support vs Maximum Infection 

Rate. Correlation – Positive (0.182747) 

14. Figure 10- Social Support vs Maximum Death 

Rate. Correlation – Positive (0.145110) 

15. Figure 11- Human Freedom Score vs Maximum 

Infection Rate. Correlation – Positive (0.162267) 

16. Figure 12- Human Freedom Score vs Maximum 

Death Rate. Correlation – Positive (0.080459) 

17. Figure 13- Political Freedom Score vs Maximum 

Infection Rate. Correlation – Positive (0.163547) 

18. Figure 14- Political Freedom Score vs Maximum 

Death Rate. Correlation – Positive (0.112207) 

19. Figure 15- Economic Freedom Score vs 

Maximum Infection Rate. Correlation – Positive 

(0.129850) 

20. Figure 16- Economic Freedom Score vs 

Maximum Death Rate. Correlation – Positive 

(0.015723) 

IV.CONCLUSIONS 

 

It is observed that a positive correlation exists between 

all the chosen variables and the maximum infection 

rate and the maximum death rate barring one 

exception. There is negative correlation between 

Generosity and maximum infection and death rates. 

This means that since there is a positive correlation 

between two variables such as GDP per capita or 

Healthy life expectancy and Maximum infection and 

death rates it indicates that there exists a direct 

proportionality between the two variables. This 

suggests that the more the GDP per capita of a 

particular country the greater the number of cases 

reported. Similarly, the greater the healthy life 

expectancy the greater the infection rate. Hence as the 

prosperity of the country increases so does the 

maximum number of cases reported. One reason for 

this trend could be the fact that there is more 

comprehensive testing in the developed countries 

compared to the developing and underdeveloped 

countries. However, on evaluating the same 

relationship to the maximum death rate of a country, a 

positive correlation or a direct proportionality is 

found. This indicates that the number of deaths is also 

larger in the countries with a greater GDP per capita, 

Social, political freedom score etc. This means that in 

general the more developed countries have been worst 

hit despite the presence of greater medical facilities 

and research potential. A similar trend has been 

observed in the comparison with the Human freedom 

score, Political freedom score and Economic freedom 

score. All Display a positive correlation, and this 

shows that more the freedom given to the citizens the 

greater is the infection rate and death rates. A more 

comprehensive analysis can be conducted comparing 

various other parameters to attain a better idea about 

the trend of spread of Covid-19 in the world. 
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