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Abstract: In a short span, coronavirus has spread to more than 170 countries across the globe. Most of the hospitals and medical 

supporting equipment get overwhelmed due tothe rapid increase in the number of coronavirus patients. In this work, we analyze 

the recovery rate of coronavirus patients using machine-learning techniques based on COVID-19 data. An exploratory data 

analysis of the increase in the number of recovery cases in the different geographical region across the globe is conducted. We 

observe the effect of initial lockdown across the globe in slowing down the spread of coronavirus. However, later there is a sudden 

spread of coronavirus in all countries, leading to an increased load on medical staff and lack of adequate medical supporting 

equipment in the absence of any antiviral or vaccine of coronavirus till date. We notice that there is a decrease in the recovery rate 

of coronavirus patients to 2% (approximately) after a widespread of the virus in June 2020. However, in July 2020, there is a hike 

in recovery rate of coronavirus patients, about 30% - 40% in comparison to the infected cases. The key findings of this study can 

help in understanding the trend in coronavirus spread across the globe and its recovery rate. It can help by providing a piece of 

valuable information to healthcare authorities and workers to design appropriate strategies for reducing the death toll and 

understanding the recovery rate in different regions of the world. 

 

Index Terms— COVID-19, Machine-learning techniques, coronavirus. 

 

1. INTRODUCTION 

 

  COVID-19 has resulted in high mortality rates since its 

appearance in December 2019. It is considered as an 

extremely infectious respiratory disease. The number of 

COVID-19 cases is increasing exponentially, leading to 

overwhelming treatment centres by patients over the 

globe.  COVID-19 was stated as atypical pneumonia at 

Wuhan, China in December 2019. Soon, it was detected 

as novel coronavirus. World Health Organization (WHO) 

recognized the coronavirus outbreak as a global pandemic 

on March 11, 2020. COVID-19 has been observed as a 

highly infectious disease with a high mortality rate and 

quick community spread in comparison to its predecessor 

diseases such as MERS  [2]. Over a few days, coronavirus 

is passed to most of the countries in the world [3].  Upto 

August 5 2020, more than 18,720,558 cases have been 

confirmed, 704,645 deaths have been reported, and 

11,936,545 patients have recovered from this disease [4]. 

It has been initially noted that mortality rate changes from 

one country to another due to variation in age, 

demography and health care resources. Therefore, 

different countries reported a different mortality rate. For 

example, China conveyed a total 2.3% mortality rate  

 

 

among COVID-19 patients. However, a higher rate was 

observed among patients with age more than 80 years [5]. 

In Italy, the overall 5% mortalityrate has been observed, 

whereas, among senior patients, it is about 20% mortality 

rate [6].  An abrupt increase has been observed in 

significant coronavirus epicenters patients, resulting an 

overwhelmhealthcare points, hospitals and medical 

workers [7]. 

A comprehensive analysis of COVID-19 data can provide 

a piece of valuable information to healthcare authorities 

and workers to design appropriate strategies for reducing 

the death toll and understanding recovery rate in different 

regions of the world.  

In this paper, we attempted to track COVID-19 situation 

and find some statistical and predicting outcomes for 

understanding and analyzing COVID-19 pandemic. We 

mainly focus on implementing machine learning 

techniques for analyzing and predicting recovery cases of 

COVID-19 from all over the world based on the previous 

COVID-data available at Johns Hopkins University(JHU) 

Github [8]. 

Rest of this paper is organizedas follows: Section 2 

presents the relevant literature in analyzing coronavirus 

patient data. Section 3 describes COVID-19 data and 
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setup for conducting experiments in this work. Section 4 

presents and discusses the analysis results of the recovery 

rate using COVID-19 data. Finally, Section 5 concludes 

the paper at the end. 

 

2. RELATED WORK 

 

Since the declaration of COVID-19 as a global pandemic 

by WHO, many governments of different countries 

areimposing multiple lockdowns for preventing the spread 

of this virus. Governments have lockdown their nations in 

different phases except fora few essential services over 

the globe [9]. Such initiatives of lockdown have resulted 

in reducing the coronavirus patients. For example, there is 

a reduction of coronavirus patients from 11.8% to 6.3% 

on aneveryday basis in India [10].These lockdowns have 

caused a drastic fall in the economy of all most all 

countries. Another practical solution to prevent 

coronavirus is to quarantine patients of critical zones to 

limit the spread to that particular zone. However, most 

quarantine centres are also overwhelmed due to the very 

rapid spread of coronavirus in most of the countries. 

WHO has also confirmed that there is no antiviral and 

vaccine readily available to fight against this coronavirus 

[11]. Researchers are attempting very hard to find anti 

coronavirus. However, it seems to takes time for 

producing such medicine [12]. Governments and medical 

staff is making every possible effort to moderate spread of 

coronavirus and prepare medical equipment for 

supporting increasing coronavirus patient load. Predicting 

the number of new coronavirus patients and recovered 

patients can help to plan medical supporting inventory to 

some extent. Few papers have been published in recent 

days on predicting coronavirus patients as below. 

Wang et al. [13] suggested a Patient Information Based 

Algorithm (PIBA) to estimate the death toll due to 

coronavirus in China. They reported that in Hubei and 

Wuhan death rate was about predicted 13%. At the same 

time,the death rate lies in 0.75% to 3% for the rest of 

China.  

Gupta et al.[14] analyzed coronavirus spread in the US 

and reported a direct relationship between COVID-19 

patients and temperature. They expect an abrupt decease 

in coronavirus patients in the summer season. But, this 

does not happen as expected. 

Ahmar and Val [15] employed ARIMA and Sutte 

ARIMA to forecast COVID-19 patients over a short span 

of Spanish stock market. The authors reported a 

prediction with MAPE of 3.6% till April 16, 2020.  

Ceylan [16] also employed ARIMA models to predict the 

number of positive patients in Italy, Spain and France. 

MAPE of 4% to 6%has been reported. Fanelli and Piazza 

in [17] predicted COVID-19 cases in Italy, France and 

China. The authors predicted ventilation units required in 

Italy in their study.  

Most studies cited above attempted to predict the number 

of coronavirus patients. In this work, we analyzed 

COVID-19 data over the globe and analyzed the recovery 

rate of coronavirus patients in different regions at a 

different time in the world. The findings of this study 

enable a better understanding of COVID-19 data and plan 

better strategies for decreasing the increased load of 

coronavirus patients on medical staff and developing 

medical supporting equipment required for treating 

coronavirus patients.   

   

3. Covid-19 datasetand experimental setup 

 

For better understanding the trends of coronavirus 

patients and their recovery rate in different countries of 

the world, we collected data from Johns Hopkins 

University(JHU) Github [8]. The people at Johns Hopkins 

University (JHU) Github collect data from various 

international research organizations like WHO, 

ECDC,various countries government bodies,medical and 

health care institutes all over the globe. 

We collected time series based recovery dataset of 

COVID-19 recovered cases from January 22, 2020 to 

June 13, 2020.  For performing a comprehensive analysis 

recovery statistics,we usedPython language fordeveloping 

analysis modules using machine-learning techniques.We 

used different machine learning libraries, visualization 

libraries and data processing libraries such as 

Pandas,NumPy, seaborn,Matplotlib for analyzing 

COVID-19 data. Experiments have been conducted using 

Google Colaboratory for this work. 

 

4. Results and discussion 

In this work, we analyzed the recovery rate of coronavirus 

patients in different perspectives for different countries 

using COVID-19 data. To analyze the space and trance of 

data, we interpreted the number of recovered patients and 

exact numbers based on latitude and longitude of different 

regions, as shown in Figure 1.  
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Figure 1 Number of recovered patients on the basis of latitude and longitude 

The effect of coronavirus disease recovery rate is 

represented in Figure 2, indicating a scatter plot using 

latitude and longitude dimension from all over the world. 

 
Figure 2 Global corona effect 
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It can be observed from Figure 2 that the number of 

recovered cases in some geographical areas of the world 

is high, as there exist dense clustersin comparison to the 

number of infected cases.Whereas, there are some 

dispersed data points in Figure 2, indicating a low 

recovery rate of coronavirus patients in comparison to the 

number of infected cases.Figure 2 demonstrates that 

distribution of recovery rate of coronavirus patients for  

 

particular geographical region relies upon the mentality of 

citizens, food, health and innovative culture, healthcare 

and on-ground implementation. 

We also analyzed the recovery rate of coronavirus 

patients in different countries on a given date from all 

months. Our analysis finds that there is a sudden growth 

and fall in recovery cases for different countries, as shown 

in Figure 3. 

 
Figure 3 Recovery rate trend of coronavirus patients in different countries 

We analyzed the recovery rate of coronavirus patient in 

the beginning days (Jan 2020) and last span (June 2020) 

considered in this study. We noticed that during the initial 

stages, few people are being affected by the coronavirus 

and the recovery rate was about 40% as presented in 

Figure 4. However, with widespread of coronavirus 

across the world, the recovery rate of coronavirus 

patient’s decreased abruptly to less than 2% as shown in 

Figure 5.  
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Figure 4 Recovery rate of corona patients in Jan 2020 

 
Figure 5 Recovery rate of corona patients in June 2020 
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However, a hike in recovery rate of coronavirus patient is 

observed in different countries in July 2020, leading to a 

recovery rate of 30% to 40% as presented in Figure 6. 

 
Figure 6 Recovery rate of corona patients in July 2020 

It has also noticed that in May and June 2020, the 

recovery rate of coronavirus patients has increased for 

some countries whereas decreased for some other 

countries as depicted in Figure 7.  

 
Figure 7 recovered cases of coronavirus patients in May and June 2020 
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This indicates that the number of recovery case of 

coronavirus patients is increasing in comparison to 

infected cases now. Consequently, key findings of this 

study help inunderstanding trends in recovery cases of 

coronavirus patients that helps to plan strategies for 

providing adequate medical supporting equipment and 

reduces the increased load of medical staff.  

5. Conclusion 

In this paper, we have analyzed the recovery rate of 

coronavirus patients using machine-learning techniques 

based on COVID-19 data. An exploratory data analysis of 

the increase in the number of recovery cases in the 

different geographical region across the globe has been 

done. The recovery rate of coronavirus patients is 

presented for different countries in comparison to the 

infected cases. It has been observed that initial lockdown 

across the globe has resulted in slow down the spread of 

coronavirus. But, later there is a sudden spread of 

coronavirus in all countries, leading to an increased load 

on medical staff and lack of adequate medical supporting 

equipment in the absence of any antiviral or vaccine of 

coronavirus till date. We noticed that there is a decrease 

in the recovery rate of coronavirus patients to 2% 

(Approximately) after widespread of coronavirus in June 

2020. However, in July 2020, there is a hike in recovery 

rate of coronavirus patients,about 30% - 40% in 

comparison to the infected cases. Therefore, the findings 

of this study can help in understanding the trend in 

coronavirus spread across the globe and its recovery rate. 

It can help by providing a piece of valuable information to 

healthcare authorities and workers to design appropriate 

strategies for reducing the death toll and understanding 

the recovery rate of coronavirus patients in different 

regions of the world. 
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