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Abstract— The outbreak of the Novel Coronavirus or the 
COVID-19 in various parts of the world has affected the world 
as a whole and caused millions of deaths. This remains an 
ominous warning to public health and will be marked as one of 
the greatest pandemics in world history. This paper aims to 
provide a better understanding of how various Machine 
Learning models can be implemented in real-world situations. 
Apart from the analysis done on the world figures, this paper 
also analyzes the current trend or pattern of Covid-19 
transmission in India. With the help of datasets from the 
Ministry of Health and Family Welfare of India, this study 
puts forward various trends and patterns experienced in 
different parts of the world. The data to be studied has been 
obtained for 154 days i.e. from January 22, 2020, till June 24, 
2020. For future references, the data can be further analyzed, 
and more results can be obtained.

Keywords— COVID-19, Machine Learning, Data Analysis, 
Trend Analysis 

I. INTRODUCTION

According to the World Health Organizat ion (WHO), 

viral and infectious diseases continue to appear and pose a 

serious threat to public health and well-being. Coronavirus 

is a broad family  of viruses which causes ailments ranging 

from common cold and flu to severe respiratory issues. 

According to NCBI, “In the last 20 years, there have been 

several viral ep idemics that have been reported such as the 

Severe Acute Respiratory Syndrome Coronavirus or better 

known as SARS-CoV which was declared a pandemic by 

WHO in 2002 - 2004 and H1N1 influenza in 2009. With 

most recently, Middle East Respiratory Syndrome 

Coronavirus better known as MERS- CoV which  hit  its first 

outbreak in Saudi Arabia in 2012” [1]. 

In the chronology of modern times, cases of unrecognized 

low respiratory infections were first detected during the mid 

December 2019 in Wuhan, the largest metropolitan city in 

Hubei province of Ch ina. This strange new pneumonia was 

named “COVID-19” by WHO. WHO declared this surge a 

Public Health Emergency of International Concern (PHEIC) 

on January 30, 2020 as it had affected almost 20 countries of 

the world [2]. There are no specific treatments of this virus 

so far, but one can reduce the spread of infection by 

maintaining personal hygiene and social distancing. There 

have been recoveries around the world, but the pandemic is 

still not under control. 

Since this pandemic has affected the whole world not only 

in terms of health and hygiene but also in terms of the global 

economy. Apart from the adverse effects of COVID-19, 

there have been certain constructive influences around the 

world. As the world was facing loses, our nature gained 

something from th is pandemic, the harmful part iculate 

matter was eliminated from the environment and most 

importantly the largest ever ozone hole detected was closed 

during this pandemic. So  it  becomes really  important to 

understand the features and characteristics of this disease 

and predict/estimate the further spread of this disease around 

the world and how it  is going to impact the coming 

generations and the lives of the people when things become 

normal. 

The timeline of the events of COVID-19 across different 

nations [2] is shown in Fig 1. and the percentage of 

confirmed cases per country is shown by Fig 2.  

Fig. 1. T imeline of the events of COVID-19 across different nations 
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Fig. 2. Percentage of confirmed cases per country. 

A. Data Acquisition and Description
The dataset available from the data repository for the

“2019 Novel Coronavirus Visual Dashboard operated by the 

Johns Hopkins University Center for Systems Science and 

Engineering (JHU CSSE), also supported by ESRI Living 

Atlas Team and the Johns Hopkins University Applied 

Physics Lab (JHU APL)” is parameterized dataset having 

relevant parameters such as Province/State, Country/Region, 

Latitude, Longitude and dates. Separate datasets have been 

used for Confirmed, Death, and Recovered cases along with 

the number o f cases on each day. The total dataset used in 

the study is obtained for 154 days i.e. from January 22, 

2020, t ill June 24, 2020. The data from these datasets were 

merged to obtain the parameterized dataset of the world 

from January 22, 2020, till June 24, 2020.  

The reason behind choosing regression analysis for the 

current problem statement is the type of dataset. The dataset 

is a continuous dataset and regression analysis is best suited 

when  a continuous dependent variable is wanted to predict 

from several independent variables. The coefficients of the 

dependent and independent variables in the regression 

equation (1) determine the relationship between the 

dependent and independent variables. 

(1) 

Here: 

 is the bias

 are the weights in the equation of

polynomial regression and m is the degree of a polynomial 

B. Feature Selection
This step involves feature extract ion and selection to

obtain the best results from our model. Having good and 

best features allows us to illustrate the underlying structure 

of the data. Feature Engineering affects the performance of 

the model significantly. It may involve splitting some 

feature or aggregating some features to produce new 

features or collecting data from external sources. 

Dimensionality reduction helps in evaluating and drawing 

conclusions easily from the dataset. To draw better 

conclusions from this dataset, the irrelevant parameters such 

as the Longitude and Latitude were removed, and the dates 

were converted to a date-time object. 

II. MODEL IMPLEMENTATION AND ANALYSIS 

A. Implementation of Support Vector Machine Algorithm in
Python

Support Vector Machine A lgorithms are supervised machine 

learning models that are associated with data classification 

and regression analysis. It constructs a hyperplane or set of 

hyperplanes in an N-dimensional space for classificat ion or 

outlier detection. The best params obtained for SVM in 

Python is shown by Fig 3 and Fig 4. shows the predicted 

values using the SVM Algorithm. Fig 5. Shows the 

graphical representation of predictions using the Support 

Vector Machine Algorithm. 

Fig. 3. Shows the best params obtained for SVM in Python 

Fig. 4. Shows the predicted values using the SVM Algorithm. 

Fig. 5. Predictions using the Support Vector Machine Algorithm. 
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B. Implementation of the Polynomial Regression Algorithm 
in Python

Polynomial Regression can be expressed as a special case of 

Linear Regression. In Linear Regression  it works on 

continuous data is known and the two variables  (target 

variable and independent variable) are correlated. What if  

have known that variables are correlated but the relationship 

does not look linear, so  polynomial regression to fit a 

polynomial equation can be used to our dataset. Polynomial 

Regression is a supervised Machine learning Algorithm that 

is trained based on prior data and then tested on another 

dataset to validate its accuracy.  

The train and test data have been transformed for 

polynomial regression in Python which is shown by Fig  6. 

Fig 7. shows the predicted values from August 7, 2020, to 

August 28, 2020, which are g raphically represented as 

shown in Fig 8. Thus, the polynomial Regression Algorithm 

shows an accuracy of 93%. 

Fig. 6. Shows the transformation of train and test data for polynomial 
regression in Python 

Fig. 7. Shows the predicted values from August 7, 2020 to August 28, 2020  

Fig. 8. Shows the graphical representation of predictions using Polynomial 
Regression 

III. DAILY ESCALATION IN WORLD

To see the daily changes in the cases across World, the trend 

was plotted for Confirmed, Death and Recovered cases.  

Fig  9. shows the daily increase in  the number of 

Confirmed cases while Fig 10. shows the daily increase in 

the number of Confirmed Deaths and Fig 11. shows the 

daily increase in the number of Confirmed Recoveries 

across the world. 

Fig. 9. Shows the daily increase in the number of Confirmed cases   

Fig. 10. Shows the daily increase in the number of Confirmed Deaths. 
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Fig. 11. Shows the daily increase in the number of Confirmed Recoveries. 

IV. CASE STUDY: CURRENT TREND IN INDIA

A. Data Acquisition, Description and Feature Selection
This segment describes the collection, processing and 

assessing the data/statistics of India for evaluating the 

current trend of COVID-19 infections in India. Real-time 

data has been collected from the website of the Ministry of 

Health and  

Family Welfare of India, https://www.mohfw.gov.in/. The 

informat ion has been scraped from the website using the 

Beautifu lSoup module in Python. The link to the scrapped 

data and analysis of the current trend in India: 

https://github.com/Ritikajain18/COVID-19-

INDIA/blob/master/covid_scrapped_data.ipynb. The first 

case of COVID-19 in India was detected on January 30, 

2020, in  Kerala when a student from Wuhan came back to 

India. The data from January 30, 2020, to June 24, 2020, has 

been used to evaluate the statistics of India on the ongoing 

pandemic. The data consists of all the States and Union 

Territories (State/UTs) of India with the number of Active, 

Recovered, Deaths and a Total number of Confirmed cases .  

To tally  and easily work upon the acquired data, the data 

is sorted as shown in Fig 12. so that the top 10 States/UTs 

with maximum cases are obtained.  

Fig. 12. Shows the sorted data of top 10 States/UTs with maximum cases 

B. Reason for studying State/UT- wise Data
India is the second-most populous country with a total area 

of 3.287 million km² so analyzing the spread of infection 

state-wise will help the government to utilize the availab le 

resources efficiently  [3]. As far as health care facilities are 

considered, India doesn’t have the best facilit ies in the world 

and taking into account the population of the country it 

becomes essential to utilize the resources efficiently and 

effectively in the best possible way. Despite not having the 

best health care facilities like most of the developed nations 

like the USA, Italy, Germany and many other countries, 

India has been admin istering this pandemic in the best way 

possible. 

The further investigation involved the daily  increase in the 

number of confirmed, death and recovered cases. The 

graphs have been plotted for the same. Fig 13. and Fig 14. 

shows the daily increase in  the number of Confirmed and 

Recovered cases in India, respectively. 

Taking into account the different states of India, charts  were 

plotted for these States/UTs in terms of Total Confirmed 

Cases, Active Cases and Total Closed cases. Fig 15. Shows 

the plot for the number of Total Confirmed  Cases. This 

graph clearly shows that Maharashtra has the maximum 

number of Cases amongst the top 10 States followed by 

Delh i and Tamil Nadu. Fig 16. Shows the plot for the 

number of Active Cases  and Fig 17. Shows the plot for the 

number of Closed Cases. 

Fig. 13. Daily increase in confirmed cases  

Fig. 14. Daily increase in recovered cases 

One of the most astounding aspects of COVID-19 in the 

world is that despite being the second-most populous 

country in the world, the mortality rate of India is the lowest 

with more than 4 lakh cases . Fig 18. shows the plot for 

mortality rate. The graph distinctly shows that Gujarat has 

the highest mortality rate followed  by Maharashtra.
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Fig. 15. Plot for the number of Total Confirmed Cases.  

Fig. 16. Plot for the number of Active Cases. 

Fig. 17. Plot for the number of Closed Cases 
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Fig. 18. Shows the plot for mortality rate. 

V. CONCLUSION AND FUTURE SCOPE

This research paper successfully analyzed the current 

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

Anticipating the further spread of the Covid-19 or better 

known as Novel Coronavirus will help in taking necessary 

actions to control the spread. The paper also presented a 

comprehensive study of the spread of the virus outbreak 

situation in India which will further help  in  taking necessary 

steps to manage the huge population of India. For the same, 

two Machine Learning models were used but in future Deep 

Learn ing models or hybrid two or models can be used to 

forecast the further spread of the virus. Real-time data has 

been used for this analysis and not the conventional data 

because the data validity of real time data highly depends on 

the time and its response time requirements come  from the 

external world. A lthough the real time data can be relaxed in 

a few cases unlike the conventional data which needs to 

satisfy every case, real t ime data is approximately  correct 

with performance metrics calculated as a number of 

transactions missing their deadlines per unit  time. Through 

our analysis  can be concluded that the Polynomial 

Regression Algorithm as compared  to the Support Vector 

Machine Algorithm, shows an accuracy of approximately 

93% by predicting the rise in cases for the next 60 days i.e. 

for the months of July and August. The case study in this 

paper puts forward and answers the question that “Why has 

the data analysis for India been done State/UTs wise?”. 

Also, this analysis raises the question “Why is the mortality 

rate of India the lowest in the world despite being the 

second most  

populous country in the world?”. Further, more attributes 

can be included in the study in order to add more accuracy 

during the process. Further investigation may involve the 

analysis on India dataset by predicting the number of cases 

in future and how the mortality rate varies with the rise in 

the number of cases. Hope this article contributes to the 

world ’s response to this epidemic and puts forward some 

references for further research in future. 
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