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Abstract 

Covid-19 have impacted the whole world negatively since its 
outbreak and the health care sector has been challenged. There 
has been lot of pressure mounted on the sector to develop a 
solution such as a vaccine to treat patients or some suggested 
measures to slow down the spread following the World Health 
Organization's (WHO) directives. In this paper, we thoroughly 
analyzed the trend and predicted the cases of Covid-19 
outbreak for the next 90 days across various major countries 
such as United States, France, Italy, Spain, China, India, and 
Germany. We used four different Polynomial Regression 
models, Support Vector Machine (SVM), Long Short-Term 
Memory (LSTM), and Random Forest. We have taken a close 
look at the number of active cases, number of deaths, the 
mortality and recovery rates. The Polynomial Regression 
model performed better than other models, it came out to be the 
best fit model for predictions. Forecast was done with the best 
model. It suggests that positive cases in United States and India 
continued to increase weekly over the next 90 days. This shows 
that extra measures needed to be put in place to keep track of 
increased cases and reduce it.  

Keywords: Covid-19 Outbreak; Polynomial regression; 
Support; Vector Machine (SVM); LSTM; Random Forest; 
World Health Organization (WHO); Prediction Algorithms.   

 

1. INTRODUCTION 

The year 2020 is a year to be remembered for life due to a 
deadly outbreak of a virus called SARS-CoV-2 (the virus that 
causes COVID-19). It was initially assumed that the virus 
originated from a market in a city called Wuhan in China. Still, 
according to [1], scientists from the Wuhan Institute of 
Virology (WIV)' and some other scientific experts around the 
globe have suggested that the virus may not necessarily 
originate from The WHO (World Health Organization) has 
been doing everything in its power to investigate, monitor, 
assess the risk, and report the status of infected patients since 
the first outbreak. The first case of the virus was reported 
outside China, in Thailand, on January 13 2020[2]. The cases 
started to rise at an unprecedented pace globally, so the WHO 
declared it a pandemic. Animals infected with this virus can 
infect dogs, which can spread to humans, especially if there is 
close contact between humans. An increase in the number of 
people affected by this virus has continued to change globally 
every day. On March 11, 2020, the World Health Organization 
declared Covid-19 a  

 

Pandemic, and a new social media campaign called "Be Ready 
for Covid-19" was launched, encouraging the public to be 
healthy, intelligent, and kind to each other. In terms of 
minimizing the spread, many industrialized countries have 
developed various approaches to combating the virus by 
encouraging the public to practice social distancing, using a 
public face mask, reducing person-to-person interactions, 
closing borders, etc. 
The epidemic is an assault on the global health care system, the 
financial industry, the education sector, the economic sector, 
and small and large-scale enterprises. Take a closer look at 
countries that happen to have many infected cases, the number 
of deaths, and recovery rates, such as the United States, Italy, 
the United Kingdom, and China. For example, the United 
States was primarily affected by this epidemic, reported the 
first coronavirus case on January 21. When testing was 
extended, there was a rise in the number of cases day-by-day 
across each state. In the United States, there was a national 
Emergency Declaration. As of September 19, 2020, the total 
cases reported by the United States was about 6,955,007, death 
cases of 203,565 and recovered cases of 4,203,484 [3]. It can 
take between one week to two weeks for an infected person to 
be exposed to the symptoms of Covid-19, although that person 
may be able to infect other persons during this time. However, 
some infected individuals whose infection is so mild that the 
person can recover even before the hospitalization due to innate 
immunity. The primary measure taken to monitor Covid-19 by 
most governmental agencies is the introduction of lockdown to 
preserve social distance. To monitor the spread of the disease, 
this technique is an excellent measure. Even the full lockout 
could soon be the trigger of a major financial crisis from an 
economic point of view. Lockdowns in high-density countries 
may decrease the transmission rate of diseases, while full 
control may not be feasible [13]. Italy has recorded the highest 
number of deaths globally; the total number of deaths was 
obtained through the integration of the population registers and 
tax register covering 95% of the Italian resident population [4]. 
According to the lancet's article on "Italy's first wave of the 
Covid-19 pandemic has ended," the main key indicator of the 
real impact of Covid-19 is the mortality number reported 
because there are no mistakes in the certification of the cause 
of death At the end of January 2020, the United Kingdom 
experienced the first case of the coronavirus and as of 
September 19, 2020, they recorded 399,358 cases, 41,759 
number of deaths and no record of recovery rates [3]. A stay-
at-home order was implemented in March and they were 
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advised to self-isolate those with symptoms. According to the' 
South China Morning Post,' which stated that as early as 
November 17, the first case could have been a 55-year-old 
patient from Hubei province. It was mentioned that the first 
confirmed patient was never exposed to the Huanan Seafood 
Market, this is a market in Wuhan where we thought the virus 
originated from[5], it was found that after around 9 days the 
epidemic began with individuals who were on this market. 
China reported 85,269 cases, 4,634 deaths, and a recovery rate 
of 80,464 cases as of September 19, 2020[3]. To limit or slow 
down the spread of the virus, the Chinese authorities have done 
everything they can. There have been several research papers 
or papers dealing with the prediction of the virus that use 
machine learning methods in analyzing the number of deaths 
rates, hospitalizations, recovery rates, and the number of 
patients that have tested positive. Still, most papers have never 
really emphasized how mortality rates can help provide some 
predictive accuracy. A paper titled "A machine learning 
forecasting model for Covid-19 pandemic in India" [6], this 
article focused on presenting a model that could be useful to 
predict the spread of Covid-19. Various machine learning tools 
were implemented such as linear regression, multilayer 
perceptron, and Vector autoregression method. Suggestions 
were also made on to handle this crucial situation by social 
distancing. One of the limitations we observed from this paper 
is that the paper is limited to India alone. The authors use a 
linear regression that we believe cannot be an accurate measure 
to predict correctly. Also, the size of data available is huge, 
resulting in patterns, bias, or an outlier in the dataset. Another 
paper we reviewed is entitled "Forecasting the novel Covid-19 
coronavirus"[7], which focused on the global impact of Covid-
19, especially on patients recovering. At this point, the authors 
pointed out that no prediction is certain, as the future seldom 
repeats itself in the same way as the past. As predicting the 
future occurrence cannot be certain, we agreed with this 
suggestion and that is why we want to estimate what the 
number of occurrences in the next 90 days might be. The 
downside of this paper is that the emphasis is only on non-
seasonal patterns. By presuming the pattern will continue 
indefinitely in the future, a realistic approach was suggested. 
According to a paper [8] titled "predicting the growth and trend 
of Covid-19 pandemic using machine learning and computing", 
the focus of this paper is how a machine learning and cloud 
computing can be deployed effectively to track the Covid-19 
disease, predict growth and design strategies to manage the 
spread. Some of the objectives of this paper are proposing a 
novel scheme to predict the impact of the COVID-19 
pandemic, highlight key future research directions and 
emerging trends and so on. The biggest limitation of this paper 
is the biases in the data due to diverse travel histories and 
contact demographic histories of the people from Wuhan. 
We want to concentrate in this paper on analyzing the periodic 
pattern of Covid-19, that is, seasonal or non-seasonal patterns, 
using a recent dataset to estimate what the trend for the number 
of active events, death rates, recovery rates, and mortality rates 
will be in the next 90 days. We chose to predict using a machine 
learning approach such as SVM (Support Vector Machine), a 
Polynomial Regression, LSTM and Random Forest. Using 
different types of graphs and plots, several comparisons were 
made between major countries such as China, the United States, 

Spain, France, Germany, India, the United Kingdom, and their 
common states. The model's accuracy will be considered using 
the methods of mean square and mean absolute error. 
 
2. DATASET 
The data source is from Covid-19 Data Repository by the 
Center for systems science and Engineering (JHU CSSE) at 
Johns Hopkins University supported by ESRI living Atlas 
Team and Johns Hopkins University Applied Physics Lab 
(JHU APL) and some aggregated data sources contributed to 
putting together the dataset such as World Health Organization 
(WHO), European Centre for Disease prevention and Control 
(ECDC), DXY.cn.Pneumonia 2020, BNO news. The dataset 
includes the complete list of all sources ever used since January 
21.  
 
3. METHODOLOGY 
The machine learning techniques adopted for predictions are 
SVM (Support Vector Machine) and Polynomial Regression, 
Long Short-Term Memory (LSTM) and Random Forest.  
SVM is a predictive analysis data-classification algorithm that 
assigns new data elements to one of its labeled categories. 
Multiclass SVM is used as classifier on a data set that contains 
more than one class. Comparing to other classifiers, Support 
Vector Machines produce robust, accurate predictions that are 
least affected by noisy datasets and are less prone to overfitting. 
It is the most suitable algorithm for binary classification. 
According to paper on Acadgild website, called [9] Understand 
Power of Polynomials with Polynomial Regression explained 
why polynomial regression is one of the most important 
machine learning classifiers. Polynomial regression is a special 
case of linear regression. It is based on the idea of how features 
are selected. Polynomial can also be described as a regression 
algorithm that models the relationship between a dependent (y) 
and independent variable (x) as nth degree polynomial. 
The equation is written as 

𝑦𝑦 = 𝑏𝑏0 + 𝑏𝑏1𝑥𝑥1 + 𝑏𝑏2𝑥𝑥12 + 𝑏𝑏2𝑥𝑥13 + ⋯+ 𝑏𝑏𝑛𝑛𝑥𝑥1𝑛𝑛. 
Predictions of new cases of Covid-19 is going to be based on 
these two models or more and comparison is going to be drawn. 
Long Short-Term Memory is a type of a neutral network which 
is capable of learning order dependence in sequential way of 
predicting problem. It has a feedback connection and its mostly 
used in the field of deep learning. According to Wikipedia, 
"LSTM can be used to process an entire sequence of data 
instead of a single process point.  LSTM networks are well 
suited for classifying, processing, and making predictions 
based on time series data, as there can be lags of unknown 
duration between important events in a time series[10].  LSTMs 
have been developed to address the leakage gradient problem 
that can be encountered when forming traditional (Recurrent 
Neural Network) RNNs. [11] How does LSTM work? The 
basic concept of LSTM is cell state, which are different gates.  
The cell state acts as a highway that carries relative information 
all the way down the hierarchy.  You can think of it as a network 
'memory'.  The cell's state, in theory, could carry relevant 
information throughout the sequence processing.  Therefore, 
even information from previous time steps can make the path 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 16, Number 3 (2021) pp. 181-191 
© Research India Publications.  http://www.ripublication.com 

183 

to later time steps, reducing short-term memory effects.  As the 
cell state continues its journey, the information is added or 
removed to the cell state via gates.  Gates are various neural 
networks that determine the information allowed in the cell 
state.  Portals can learn pertinent information to keep or forget 
during training. [12] Random Forest is one the supervised 
learning algorithm technique which can be classified or 
regression. It comprises of trees, the more the trees, the strong 
the forest will be. Feeding this algorithm with randomly 
selected data creates decision trees that give a prediction and 
choose the finest output from each decision tree. The algorithm 
has some advantages over other methods like, it is most highly 
accurate which does not hurt by overfitting. It can easily 
manipulate missing values by either replacing continuous 
variables with the median or proximity-weighted computation. 
Most disadvantages are, to create predictions are very slow 
because of the number of trees creating at a time and it is hard 
to explain.  
 
4. RESEARCH QUESTIONS 
Some of the research questions we aimed to answer in this 
paper are as follows:  

• how the Public health infrastructure must be 
strengthened  

• how the spread of the virus has increased over the 
months 

• how the lockdown measures have decreased the 
spread of the in some countries 

• On what condition can government lift the security 
measures when the spread of virus is low 

• what future recommendations can the treatment centre 
have regarding the number of patients affected with 
the virus and regarding the number of patients likely 
to be admitted to intensive care. 

 
5. RESULTS AND DISCUSSION: 
The number of active cases, number of deaths, number of 
recoveries, and mortality rate of each nation were extensively 
examined, but our main focus was on China, the United States, 
Spain, France, Germany, India, and the United Kingdom and 
their key states. The data set was collected from the University 
of John Hopkins. In this dataset, the regular report on the cases 
of Covid-19 around the world has been preserved. Fig 1. 
displays a subset of our initial dataset. Details on the names of 
provinces, regions, their latitude/longitude location 
coordinates, and Covid-19 data for 282 days from January 22 
2020 to October 31 2020 were included in the dataset. The data 
is cleaned and prepared to fit the model shown in Fig. 2. 
Figure 3 shows the sample of the total number of covid-19 
cases per country from January 22, 2020. 
We can understand that the mortality rate of covid-19 is 
significantly less compared to rate at which it spread. States in 
China, the United States, Spain, France, Germany, India, and 
the United Kingdom have shown rapid increase for covid-19 
cases. Fig.4 is the detailed analysis of each state in countries 
across the globe.  

 
Fig. 1. Sample of original dataset 

 

 
Fig. 2. Data after required preparation 
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Fig.3. Analyzing the number of Covid-19 Cases per Country 

 

 
Fig. 4. Total number of Covid-19 cases per state. 
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Fig. 5. Pie chart visualization of the number of Covid-19 cases per country. 

 

The pie chart in Fig.5, Fig.6a, and 6b give us a simple 
visualization of the number of cases of Covid-19 in the United 
States, India, and other major countries around the world per 

country and per state. A pie chart makes it simple to evaluate 
and compare different countries with a higher number and 
fewer cases of Covid-19.  

 
Fig.6a. Pie chart visualization of the number of   Covid-19 cases per state in United State. 
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Fig.6b. Pie chart visualization of the number of Covid-19 cases per state India. 

 

Our dataset focuses on cases of Covid-19 that were gathered 
between January 22, 2020, and October 31, 2020. 75% of the 
data was used for the model preparation and 25% for the 
testing. We have a total of 282 days and modeling is done with 
211 days and the remaining 71 days for testing. We predicted 
the number of instances using SVM, Random Forest, LSTM 
and Polynomial Regression. 

Fig.7, Fig.8, Fig.9, and Fig. 11 below clearly demonstrate that 
in estimating the number of Covid-19 cases, the Polynomial 
Regression did a better job than the SVM, LSTM, and Random 
Forest. While not all models have done a perfect job, they are 
quite inaccurate in estimating the number of cases over the next 
90 days. 

 
Fig. 7. Polynomial Regression Predictions 
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Fig. 8. SVM Predictions 

 
Fig. 9. LSTM Predictions 

 

Fig.12. represents the number of cases plotted on the y-axis 
against the number of days since January 2020 plotted on the 
x-axis to evaluate the rise in cases of Covid-19 around the 
globe. 

As we have seen from fig. 7 and fig. 8 Polynomial Regression 
and SVM both showed a positive trend. On the other hand, 
LSTM and Random Forest are not suitable for forecasting in 

this case, as shown in  Fig. 9 and fig. 10, this is because the data 
set is not time-series in nature. The Polynomial Regression 
model is more accurate, with MSE 1441095873039 and MAE 
3230574.08 being the lowest. SVM has MSE 
332449158283797.8 and MAE 14901449.183, respectively. 
The model of Polynomial Regression is steadier and more 
valid. We will be forecasting based on the best model, which is 
shown in Fig. 12.   
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Fig. 10. Random Forest Predictions 

 

 
Fig. 11. Daily Increase in Covid-19 Cases worldwide 
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Fig. 12. Predictions of number of Covid-19 Cases for the next 90 days 

 

Fig.13, shows that cases of Covid-19 have increased rapidly 
right from the start in many countries and have been steadily 
growing, particularly in the United States and India. Still, 
countries that have followed strict procedures such as 

lockdown, mask-wearing, social distancing, and isolating have 
reported fewer increases in cases. 
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Fig. 13. Plot of Covid-19 increase in Cases in major Countries. 

 

6. LIMITATIONS 

Out of all the four models compared in this paper, Polynomial 
Regression turns out to be the best, and the second-best is the 
SVM method. The other two methods are also good in 
prediction only if the data sample is a time-series. For time-
series research, long-short term memory networks (LSTMs) are 
now widely used. An LSTM is a specific form of a neural 
network capable of learning sequential dependencies between 
observations in a series, making them ideal candidates for 
forecasting time series. There is concern that LSTMs do not 
necessarily forecast at all [14]. Instead, to allow predictions of 
the immediately following an observation, they use lagged 
values. Converting the dataset into a time-series would help 
predict a good result, especially for the LSTM model we can 
work on in future papers. 

 

7. CONCLUSION 

From January 22, 2020, to October 31, 2020, we examined the 
rise in Covid-19 incidents. According to our study for a number 
of incidents, a number of deaths and mortality rates per country 
and state, we found that less Covid-19 cases have been 
identified in some countries that have introduced measures 
such as lockdown, face mask use, social distance, isolation, and 
travel ban restrictions compared to other countries or states that 
have not implemented those measures. Our forecast model 
shows that the number of cases of covid-19 for the next 90 days 
will continue to increase globally, especially in the United 
States, Indian is rising tremendously, in the next 90 days the 
United Kingdom, Spain, France and Germany will also 
experience a spike in cases, but not as much as the United States 
and Indian. The number of cases shows rapid variations. The 
rise is difficult to accurately  

 

predict as it can rely on numerous variables such as travel, 
atmosphere, number of vulnerable groups present in a country, 
etc. Getting some self-awareness, taking appropriate 
precautions, going for Covid-19 testing, and self-isolation can 
not only minimize the spread, but also help to enhance many 
people's everyday survival. Such strict steps must continue to 
be implemented by the government in each country to keep the 
spread low pending the time a vaccine is produced. Most 
treating centers continue to operate on the lack of supplies and 
are worried about insufficient beds, medical gas, food, and 
toilet rolls. Treatment centers should try to get more workers to 
ensure that employees get the required benefits and do anything 
to keep them safe, as most employees have raised concerns 
about being afraid of what will happen. Treatment centers do 
go through overwhelmed capacity sometimes if there are surges 
and must deal with the capacity problem. Since the future is not 
certain about the cases of Covid-19, the hospital should work 
on expanding its capacity level to be able to take in patients. 
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