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Abstract

Covid-19 is the name of the coronavirus that initially appeared

in Wuhan, China at the end of 2019. Since its appearance, many

people over the world have been infected with various illnesses ranging

from the common flu, cold, headache, cough and breathing syndromes,

which represent the virus’s worst and most serious illness because it

causes difficulty breathing for the person and can increase the virus’s

death rate if treatment is not provided immediately. The goal of

this project is to evaluate confirmed cases and deaths using machine

learning techniques and predicting methodologies. The results show

that the k-means method can analyze the data and provide accurate

results, and that both of the Exponential and Moving methods can

predict results. According to the findings, machine learning techniques

and forecasting methods performed best when used in tandem.

1 Introduction

A coronavirus is a respiratory virus that may cause a wide range of diseases
from the ordinary cold to breathing syndromes such as SARS (Severe Acute
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Respiratory Syndrome) and MERS (Middle East Respiratory Syndrome). It
derives its name from the crown-shaped point that develop on its surface.
Viruses of this sort are present in a broad variety of animal species such as
bats and camels but they may also be found in humans [1]. This infectious
disease that appeared for the first time in Wuhan, China led to an outbreak
there and caused widespread worries all over the world [2]. The behavior of
the virus is comparable to viral pneumonia which can raise the virus’s death
rate if no quick treatment is provided thus posing the world’s largest threat
to people’s health [3]. Many studies have been done on this new virus since
its discovery (for example, [4]). The aim of this study is to examine the evolu-
tion of cases for Covid-19 in Singapore and Indonesia and to establish a VARI
model for the cases of Covid-19 in these two countries. The study’s findings
in these two countries revealed a strong positive association for instances
of Covid-19 and that the model is accurate enough to predict cases in the
future. Milad, Kolo, Aspoukeh, Hamad, and Bailey [5] used mathematical
prediction models as well as artificial simulations based on particles. Time
series models comprising of the Simple Exponential model, Holt’s approach,
and Brown’s models had been used to forecast the region’s future potential
rates. The study’s findings demonstrated how the illness had spread in the
Kurdistan region in Iraq and what the rates were by comparing them to sur-
rounding countries. The model indicated that the risk of second and third
waves of infections may be quite high depending on the number of affected
persons. In [6], the Decision Tree Algorithm was used to categorize clinical
indications based on a data set of clinical indications. The J48 tree fared
marginally better than the Hoeffding tree in terms of precision, recall, and
accuracy. Meanwhile, based on the tree view data, the Hoeffding Tree looks
simpler and has fewer nodes than J48. Sujath, Chatterjee, and Hassanien
[7] proposed a model that might be useful for anticipating Covid-19 spread.
They used methods of Multi-layer perceptron, linear regression, and Vector
auto-regression on the Covid-19 Kaggle data to predict the epidemiological
example of the disease and the rate of Covid-19 instances in India and by
comparing the results of the forecast values with cases from John Hopkins
University data, the MLP method gave better forecasting results than the
other methods. While a convolutional neural network was used to evalu-
ate Covid-19, pulmonary radiography pictures and differentiates confirmed
infections from non-infected patients [8]. In [9], contacts tracing apps and
their various architectures with terms of security, privacy concerns, and pol-
icy during Covid-19 were discussed. In [10], a prediction model was proposed
that provided accurate forecasts for the dates when New Zealand was capable
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of limiting Covid-19 spread. The suggested model was used to estimate the
dates when other countries will be able to control the spread of Covid-19. In
[11], semiotics methods found that Instagram was the most used media dur-
ing the pandemic of Covid-19 in Indonesia. In order to combat the disease,
the Gaussian mixture model and the Fourier decomposition method (FDM)
were used [12] to predict Covid-19 future cases based on the number of cur-
rent cases in several countries. In this paper, the k-means clustering method,
Exponential Smoothing, and Moving Average methods are used to analyze
the data set for Covid-19. The rest of this paper is organized as follows: the
second section illustrates the data and methods. The third section includes
some results and discussions. Finally, a conclusion is presented in the fourth
section.

2 Data and Methods

This research investigates the quantitative consequences of the pandemic by
examining cases and fatalities in four different countries. The Covid-19 data
set was obtained from [13] for the period October 2020 to the end of April
2021 for four countries: Iraq, the United States, India, and China. Figure 1
depicts the proposed approach.

2.1 k-means Clustering Algorithm

One of the popular machine learning methods and unsupervised approach is
the k-means method which works to group and cluster the data into several
groups based on the distance between the objects. Each group would have
similar data where those objects that are not similar transferred to a different
group. As a result, the aim of the k-means method is to split n objects into
k groups, with each object belonging to the cluster with the closest mean
value [14]. With k-means clustering, even huge data sets may be grouped.
This approach has been utilized in a variety of disciplines, including image
processing, data analysis, computer vision, and business. It defines the cen-
ter value of each cluster as a mean value for each cluster. First, the number
of clusters will be determined, followed by the calculation of the mean value
for each cluster and the assignment of objects to the cluster with the great-
est similarity based on the Euclidean distance between the cluster and the
objects. Finally, until a point of convergence is reached, each object will be
assigned to a cluster [15], [16]. The objective function for calculating the
k-means approach is:
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Figure 1: Proposed Method

fn =

k∑

i=1

n∑

j=1

(xj − ci)2 (2.1)

The number of clusters is represented by k while the number of cases is
represented by n, xj the point of the cluster, and ci the centroid point of the
cluster. The centroid point represents the average value of each cluster.

2.2 Exponential Smoothing

Exponential smoothing is one of the time series techniques. In general, there
are three forms of exponential smoothing: single exponential smoothing, dou-
ble exponential smoothing, and triple exponential smoothing. A single type
forecasts future value using weighted past values [17]. The Single Exponential
Smoothing method’s objective function is illustrated below:

Ft = αXt + (1− α)Ft−1, (2.2)

where F t represents the forecasted value, Xt represents the observed value,
Ft-1 is the predicted value with Exponential Smoothing at time t − 1, α is
constant with 0 ≤ α ≤ 1.
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2.3 Moving Average

Moving Average is a forecasting tool as well as a time series methodology.
It is the mean of a set of numbers. Plotting Moving Averages is the easiest
method to view them as this make it possible to compute it for any time
period. The average value is computed multiple times for many subsets
of data. Longer moving averages are preferable for long-term movements
while shorter moving averages are preferable for short-term trading [15]. The
mathematical expression for Moving Average is represented in Equation (2.3)

AV =
(X1 +X2 +X3 + ..+Xn)

n
,
(X2 +X3 +X4 . . .+Xn+1)

n
, (2.3)

where X is the data and n represents the value of periodicity.

3 Result and Discussion

Figures 2-9 depict forecasting methods such as Exponential Smoothing and
Moving average approaches estimated during a six-month period from Oc-
tober 1, 2020 to April 30, 2021 for cases and fatalities as well as a scatter
plot of the data set. Table 1 displays the clustering results for k-means.
The monthly change in cases and fatalities for each of the four nations was
taken into account. The graphs were all created with the Xlstat tool and
Excel. There are four steps in the simulation of Exponential Smoothing and
Moving Average in Figures 2 and 6 for cases and deaths in China for both
Exponential Smoothing and Moving Average. The first stage occurred be-
fore January 2021 when the number of cases began to rise. The second stage,
which has the greatest ratio, happened in January 2021. The third stage oc-
curred when the ratio began to fall after January 2021. The fourth stage
came after February 2021 at which point China had control over the virus.
The fundamental reproduction number of instances in China was 4100 before
the control and 762 after the control. While the number of fatalities fell from
35 to 7 in April. In India, 6957939 individuals were affected in April 2021.
The infections were under control, according to the model in figures 3 and 7,
until March. In terms of fatalities, the number rose from 2765 in February
to 4926 in April. The models in this article indicate that if the pandemic is
not maintained under control, it will increase dramatically. According to the
simulation in figures 4 and 8 for infection in Iraq, there are three critical time
periods. The first was in October 2020 when cases began to decline until Jan-
uary 2021. However, there was a decrease of infection control after January.
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Figure 2: Exponential Smoothing for Cases and Deaths in China

As a result, the infection rate climbed from 24345 in January to 214275 in
April, while fatalities jumped from 234 to 1142 in April. The models in this
research anticipate an increase in cases until a strategy to decrease infections
is discovered. In the United States, 6147690 illnesses were identified at the
end of January. The death toll was at 97266. The United States was one
among the worst-affected countries in terms of confirmed cases and deaths.
Figures 5 and 9 depict the simulation of this finding. The infection rate had
dropped to 1884761 cases and 23499 fatalities by the end of April. Table 1
can be explained by k-means capacity to evaluate data. In table 1, N denotes
the number of instances whereas S is the size of the cluster for N. Table 1
displays the obtained results which provide a straightforward data analysis.
In China, there were 222.000 instances of size 4 infections in January 2021
whereas there were 38.000 infections of size 7. As previously mentioned, this
enhances the result of Exponential and Moving Average. The same may be
said about India, Iraq, and the United States. According to table 1, the
heights rate of infections in India was around 359355.000 with size 9 affected
at the end of April while in Iraq the most hazardous number was 8055.385
with the size of 13. According to the results in all figures and table 1, the
Exponential, Moving, and k-means methods produce correct results. The
Exponential Smoothing model uses an alpha value of 0.9. As indicated in
table 1, the clustering number for K was 4. When the alpha value for Expo-
nential approaches one, the outcomes for Exponential and Moving become
more comparable than when alpha is close to zero.
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Figure 3: Exponential Smoothing for Cases and Deaths in India

Figure 4: Exponential Smoothing for Cases and Deaths in Iraq

Figure 5: Exponential Smoothing for Cases and Deaths in United States
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Figure 6: Moving Average for Cases and Deaths in China

Figure 7: Moving Average for Cases and Deaths in India

Figure 8: Moving Average for Cases and Deaths in Iraq
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Figure 9: Moving Average for Cases and Deaths in the United States
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4 Conclusion

This paper examined the number of confirmed cases and fatalities during
the Covid-19 pandemic. Various approaches were used. Moving Average
and Exponential Smoothing were based on the idea that the most recent
data was generally the greatest forecaster of the future. The k-means model
performed well on the data set. These methods provided a more complete
picture of the pandemic’s impact on each country. According to the find-
ings, China managed the Covid-19 crisis successfully and has a high rate of
recovery when compared to the other three countries. Covid-19 has had a
particularly negative impact on the United States and India.
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