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Abstract
COVID-19, the pandemic that has got the whole world worried, also called 2019-nCoV or 2019
novel coronavirus, is caused due to the virus called SARS CoV-2 which happens to be one of the kind
of coronaviruses. The medical fraternity has not been able to find a cure to this dreadful disease till
day. However, rigorous work is being carried out towards the same. During such times, it becomes
difficult for the governments of various countries across the globe to maintain integrity and peace
among the minds of the people. Therefore, for the government to take thoughtful decisions in the interest
of the people of their country, they require a model or a way in which they can predict and analyze the
way the disease is spreading across their territory. This paper puts forward a statistical machine
learning model which uses the regularly updated data set consisting number of confirmed cases, active
cases, recovered cases and deaths caused due to COVID-19 to predict and visualize the spread of the
disease in different parts of the world. Thus, providing support to the decisions taken by the government
officials.
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1. Introduction
The whole world is currently on high alert due to the prevailing pandemic called the COVID19, more specifically known as the ‘SARS CoV-2’ virus epidemic. There are numerous corona viruses
that have been known to the human race till day. Yet the nature surprises us with something new and
challenging every time, and this time it’s SARS CoV-2.
Firstly, it’s important to get familiar with its name’s nomenclature. COVID-19 is an acronym
for “Corona Virus Disease-2019”. Similarly, SARS is an acronym for “Severe Acute Respiratory
Syndrome”.
Bats are a natural reservoir for many viruses, that is to say, the virus can replicate inside the
mammal without taking a toll on it. The bats then pass it on to other animals and finally the virus is
passed down to humans. This is what happened in Wuhan, China. After the first person was infected,
the virus spread from person to person, akin to the escalating wild fire in the forests, by people coughing
and sneezing. Just a single cough can spread 3000 droplets all over the place. In case, the virus lands in
air, it can stay on a particle and be suspended in the atmosphere for 3 hours. If it lands on a cardboard
box, it can last there for about 24 hours and if it goes on to a plastic, it can stay there for to 2-3 days. So
basically, the world is up against an enemy, which can neither been see nor know where it is in our
surroundings.
Now it’s time to get into details of the virus, it’s structure and various other factors. Corona
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virus is a family of viruses that have little spikes on the surface that look like a crown, which is how it
got its name. There are many types of corona viruses as stated previously and they don’t have any
special names and usually they cause common cold. There is SARS corona virus and its outbreak
happened in the year 2002. Then there is MERS corona virus and its outbreak happened in the year
2012. Here, MERS is an acronym for “Middle East Respiratory Syndrome”.When the virus enters an
individual’s body, it uses the proteins (crown-shaped structure) on its surface as shown in figure 1, to
get into one’s cells. These proteins are like a key that unlocks receptors on the outer surface of the cell.
It is believed that specifically the ACE-2 receptors on human lungs are being used by the corona virus
to get inside of our cells. Once the virus is inside, it releases the RNA, it’s genetic material, and tricks
our body cells to make copies of the virus. Therefore, our body cells become a factory that produces
the virus, counting up to some thousands without even realizing. In the initial stages, when the virus is
replicating one doesn’t actually show any kind of illness symptoms. This is called the “Incubation
Period”. This period of incubation varies from virus to virus. But, in the case of SARS CoV-2 it is
believed that the incubation period is 4 days.
As far as the symptoms are concerned, few common and easily identifiable symptoms like
fever, sore throat, cough and difficulty in breathing were recognised in the patients infected by the virus.
Less common symptoms are nausea, vomiting, diarrhoea which was observed in 3-5% of the infected
people. Most of the people getting infected by the virus can recover, there’s no need to worry or panic
about it. But few people develop, what can be called as, Acute Respiratory Distress Syndrome (ARDS)
and this is the condition where the lungs develop inflammation. The ability of acquiring oxygen out of
air is damaged and eventually there is a shortage of oxygen supply for the red blood cells (RBC). There
are many factors that cause ARDS, like sepsis, pneumonia and even pancreatitis.
So, the overall motive of this paper is to control the spread of this disease by predicting and
analysing the situation in various countries and coming up with some numbers based on which the
government and health facilities of a country can come with measures to stop the spread of the virus.

Figure 1 Structure of SARS CoV-2
2. Literature Survey
The system currently in use for the prediction and analysis of COVID-19 is able to give the
details of the reported cases of people getting infected by the virus in various parts of the country.
Based on the reported cases, the government and health facilities of the country are taking
measures to contain the virus. But this isn’t the efficient way to stop the spread of a contagious disease
like COVID-19. The government and health facilities must be provided with prior predictions on how
the virus could spread, thus sparing government some time to take wise decisions, to make the situation
better and reduce the burden on the health facilities of the country.
Authorities are finding it difficult to build an effective and efficient models for predicting the
outbreak of such viruses as the infection continues to spread and the social media traffic around it
accumulates, so the amount of noise that accumulates is huge, which has to be filtered through before
meaningful trends can be derived out of it.
Hence, so far, most models employed for tracking and forecasting do not use AI methods or
techniques. Instead, most forecasting models are established on epidemiological models, so-called SIR
models, which is an acronym for the population of an area that is “Susceptible, Infected and Removed”.
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3. Implementation
This paper puts forward the work carried out in predicting and analysing the current prevalent
pandemic of SARS CoV-2 or COVID-19. This is done using the statistical technique of time series
forecasting as the basic concept to train the machine learning model in predicting various parameters
concerned with the outbreak of SARS CoV-2.
3.1 Exploratory Data Analysis
This section of the paper deals with implementing the tracking of COVID-19 pandemic by
importing the required data sets as shown in figure 3.1, that are being updated on a regular basis and
writing few lines of code in Python language, which also happens to the language in high-demand across
the globe.
The data set has the following attributes:
•
•
•
•
•

Province/State
Lat (Latitude)
Date
Number of Deaths
Total Number of Cases

Country/Region
Long (Longitude)
Confirmed Cases
Number of Recoveries
Currently Active Cases

Figure 3.1 A Snippet of Data Set Representing Number of Confirmed, Active, Deaths and Recoveries
It is essential to predict the number of deaths per 100 cases that were recorded. Therefore, after
writing a snippet of Python code as shown in figure 3.2, the following results for various places across
the world were obtained as shown in figure 3.3.

Figure 3.2 Snippet of Python Code
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Figure 3.3 Number Of Deaths Per 100 Cases In Various Countries/Regions
3.2 Time Series Forecasting
A sequence of metric observed and noted over regular time duration is said to be time series.
Forecasting is nothing but predicting the future values using the past data as shown in figure 3.4. This
forecasting in time series has its own importance and commercial value in industries.
By analysing this forecasted results, business driven insights, planning can be done. So, it’s
very crucial in forecasting the values accurately in order to save capital and time. Forecasting of time
series is classified into two types, they are
a. Univariate Time Series Forecasting.
b. Multi-Variate Time Series Forecasting.
a. Univariate Time Series Forecasting :
Forecasting the values in future with the help of past values in time series is said to be Univariate
Time Series Forecasting.
b. Multi-Variate Time Series Forecasting :
Each variable depends not only on its past values but also has some dependency on other
variables as well. A Multivariate time series there is more than one-time dependent variable.
The prediction and analysis of COVID-19 is done based on “Univariate Time Series
Forecasting” in this paper.
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Figure 3.4 Time Series Analysis/Forecasting
“Geospatial Analysis” has been performed for various countries across the globe. An analysis
technique wherein one gathers, displays and manipulates images, satellite photographs, GPS location
and historical data, that is described by geographic coordinates i.e., latitude and longitude of a place can
be termed as “Geospatial Analysis”.
Here are some of the results that were obtained from the geospatial analysis shown in figure
3.6, by writing some Python code shown in figure 3.5,

Figure 3.5 Snippet of Code for Geospatial Analysis
The following are the results that were obtained from the geospatial analysis, the intensity of
the colour denotes the severity of the disease in that country.

Figure 3.6 Geospatial Analysis Across the World (Visualization)
From the figure 3.6, one can infer that most of the world’s population is affected by the virus.
There are only few regions / countries like Greenland, Madagascar, Papua New Guinea etc.
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Figure 3.7 Geospatial Analysis Showing Confirmed Cases in India
As On 26 April 2020

Figure 3.8 Geospatial Analysis Showing Confirmed Cases in Italy
As On 26 April 2020
The figures 3.7 and 3.8 show the results of the geospatial analysis for the countries India and
Italy respectively. It shows the number of confirmed cases, the name of the country and intensity of the
colour denotes the severity of the disease spread.
3.3 ARIMA Model
“Auto Regressive Integrated Moving Average” in short ARIMA explains a time series based
on its past values. So, the equation obtained can be used to forecast future results.
To predict the confirmed cases and fatalities in up-coming weeks ARIMA model was used.
ARIMA is a technique in time series analysis. As the cases and fatalities were changing from time to
time and to understand the past data better to predict future trends, ARIMA model is used in
implementing the project.
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Figure 3.9 Graph Illustrating the Predicted Number Of
Confirmed Cases in Upcoming Weeks

Figure 3.10 Graph Illustrating the Predicted Number Of
Deaths in Upcoming Weeks

The above graphs in the figures 3.9 and 3.10 illustrate how close the predicted values of
confirmed cases and deaths respectively, are going to be in the upcoming weeks. It can be observed that
the predicted and real values are close enough.
4. Results
By using the concepts of machine learning, Python and efficient models like ARIMA, the
following appreciable results were achieved as shown in the figures below. The accuracy of the model
generated is also good enough to carry out the prediction and tracking tasks for COVID-19 pandemic
across the world.
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Figure 4.1 Graph Depicting the Number of Confirmed Cases in Various Countries
From the graph in the figure 4.1, one can infer that though the primary hub for the virus was in
Wuhan, China, the number of confirmed cases were more in countries of U.S, Spain and Italy. This
clearly shows that the city of Wuhan is one of the main cities of China, attracting people from various
countries for various reasons like education, business etc.

Figure 4.2 Histogram Depicting the Number of Confirmed Cases
Per Day in US
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Figure 4.3 Histogram Depicting the Number of Confirmed Cases
Per Day in Italy

Figure 4.4 Histogram Depicting the Number of Confirmed Cases
Per Day in India
One can infer from the histograms in the figures 4.2, 4.3, 4.4, for the example countries
considered, which are the U.S, Italy and India respectively, how the cases are varying from day-to-day.
It is observed that USA has a steep increase in the number of cases starting on from early days in the
month of March. Upon looking into the number of cases being confirmed in the country of Italy, there
no much difference in the situation to that of USA. The only difference being that the fatality rate of
Italy is high when compared any other country in the world. India has a gradual increase in the number
of cases that will be reported in the further days to come.
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Figure 4.5 Time Series of China
The above figure 4.5 illustrates the evolution of cases and deaths in China over the time and is
called time series of China.
The following result as shown in figure 4.6 is obtained on comparing the countries which have
similar trends in the number of cases reported and number of fatalities.

Figure 4.6 Graphs Depicting the Number of Cases and the Number of Fatalities
in the Countries of Germany, Spain, France and USA
5. Future Scope
This model presented in this paper will help the government of a country to take measures to
stop the virus from spreading among the society, but doesn’t provide any major support to the health
facility of the country. During such times, the health facilities require more support and guidance from
technology.
Therefore, in order to support the healthcare resource of any country, a model that is capable
of detecting the patients, who have come into contact with the virus and have got infected is the need
of the hour. So, one can use the X-ray of the lungs of the patients who have been bought for a test of
COVID-19 to detect whether they are infected by the SARS CoV-2 virus or is it some other health
issue. The X-ray of the lungs of a patient who has come in for a COVID-19 test can be compared with
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the X-ray of a healthy person lungs to detect whether the person is infected or not. This process can be
done effectively and efficiently by a machine learning model.
6. Conclusion
The concepts of machine learning have paved their way into every possible existing fields these
days. The field of healthcare is no exception. During the outbreak of such pandemic, the medical
fraternity is also struggling to serve the affected people. Therefore, there is an immediate need of
machine learning concepts to ease the work of the healthcare workers and the government in decision
making for the well-being of the people.
This paper presents the work done in analyzing the number of cases and fatalities that are
increasing around the globe. The number of deaths per 100 cases all around the world has been
predicted, comparison of the number of positive cases, deaths and recoveries in various countries has
been done and analyzed the trend across various territories using concepts like Univariate time series
forecasting, geospatial analysis and ARIMA model. The results thus obtained are till 26th April 2020.
This helps us in taking precautions on how to stop the spread of the virus. This will help the governments
to take necessary measures such as arranging sufficient medical equipment in the hospitals and also
warning the citizens about the situation if proper care is not taken.
Therefore, it is expected that the work carried out and communicated by this paper will be a
great help to the medical fraternity and governments of countries of the world in eradicating the deadly
virus.
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