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Abstract

The unprecedented outbreak of COVID-19 also known as the coronavirus has caused a pandemic like none
ever seen before this century. Its impact has been massive on a global level. The deadly virus has
commanded nations around the world to increase their efforts to fight against the spread of the virus after
the stress it has put on resources. With the number of new cases increasing day by day around the world,
the objective of this paper is to contribute towards the analysis of the virus by leveraging machine learning
models to understand its behavior and predict future patterns in the United States (US) based on data
obtained from the COVID-19 Tracking Project.
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1. INTRODUCTION

Originating in Wuhan, China around December 2019, the SARS-CoV-2 coronavirus disease
(COVID-19) is a new strain of coronavirus that had previously not been identified in humans [1].
The SARS-CoV-2 belongs to the same coronavirus group (Betacoronavirus) as SARS and MERS
viruses that caused two of the more severe epidemics in recent years. As with SARS and MERS,
this new coronavirus, 2019-nCoV, is believed to be of zoonotic origin, but may also be
transmitted through the respiratory tract, by direct contact, and possibly via patients’ excreta
which may contain the living virus [2].

To date, at the rate of the virus spread globally it has become a serious infectious disease
affecting human health worldwide [3]. In this unprecedented time of self-isolation and stay-at-
home orders, Americans were online - working, watching, communicating, and yes, searching for
medical information online and answers to the questions during the coronavirus outbreak [5]. In
the absence of specific therapeutic drugs or vaccines for the 2019 novel coronavirus disease
(COVID-19), it is essential to detect the diseases at an early stage and immediately isolate the
infected person from the healthy population. The key features of COVID-19 are respiratory
symptoms with a fever and cough. Like all new infections, understanding COVID-19 is important
and changes rapidly. In the United States, the CDC is proactively monitoring the virus and taking
measures like providing guidance for healthcare workers and issuing travel recommendations [1].
To this end, the objective of this paper is to conduct analysis utilizing machine learning
predictions, correlation, and linear regression of COVID-19 dataset metrics that are reflective of
the state numbers within the United States to provide greater insight into the virus that is plague
citizens throughout the world.
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1.1. Existing Work

During the COVID-19 pandemic, there has been interest by researchers in analyzing COVID-19
datasets utilizing machine learning to gain a deeper understanding of the trends and patterns
caused by the virus on the human population. There has been a sizable amount of literature that
has been published on the utilization of machine linear regression models, and others. Some
existing works will be stated in this section. The machine learning algorithm model known as
Support Vector Regression was utilized in literature to do a comparative analysis of COVID-19
results between different countries such as China, Italy, South Korea, and others [6]. For the
analysis of COVID-19 several machine learning algorithms have been used for regression
analysis like linear and polynomial for the country of India for prediction purposes [7]. Existing
research works attempt to analyze datasets for respective countries around the world, however, no
literature exists that I’'m aware of, which leverages machine learning models to predict survival
rates and illustrate the correlation of variables, and comparative analysis based on the COVID-19
dataset between states within the United States of America.

2. METHODOLOGY

The approach to this paper was to examine the COVID-19 dataset from September 27, 2020,
obtained from the COVID-19 Tracking Project at www.covidtracking.com. Since the virus
spreads majorly through human contact, it was essential to consider only the dataset reflective of
COVID-19 numbers at the state level to ensure high-level analysis is achieved. Needing to
convey a high-level analysis of the metrics, consideration was given to the dataset which has the
number of tests conducted in each state at the daily level in the United States. The Python Scikit-
Learn library for machine learning models was implemented for the analysis of the dataset. The
machine learning models leveraged within Python for analysis of the coronavirus dataset were
correlation, and linear regression models respectively. Correlation is a statistical technique that
determines how one variables moves/changes in relation to the other variables. This gives a sense
of the idea of the relationship between the two variables [4]. It is a bi-variate analysis measure
that describes the association between different variables. It is useful to express one subject in
terms of its relationship with others. Linear Regression is also utilized to search for linear
relationships between variables/features within the COVID-19 dataset. The algorithm uses linear
regression for prediction and could work with weighted instances. This method of regression is
simple and provides an adequate and interpretable description of how the input affects the output
[8]. This model was considered due to the suspicion that some features within the dataset
influence others. The dataset was split and trained with 20% of the data utilized for testing, and
80% of data utilized for training. The objective was to return four datasets, and X set (split
between training and test set) and returns the dependent variable y_train and test as well which
validates results. In training the model, the X_train and the correct values in y_train were passed.
Once the model was trained and fitted it was used to predict the survival rate of COVID-19
patients based on the test data. The mean squared error was also calculated to determine how
close a regression line is to a set of points which is important to remove any negative sign as the
goal is to find the average of set errors.

3. RESULTS AND DISCUSSION

The experimental observational results are presented in detail in table and figure formats
respectively from the machine learning models previously stated. Table.1 represents the sum,
mean, and median values of positive COVID-19 cases in the United States. The results graph in
Figure 2. Represents the cumulative number of patient hospitalizations in the United States and
shows the rise in number from the start of the pandemic in March 2020 continuing into April
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2020. In Figure 3., the graph represents the trending numbers in the rise of deaths as a result of
COVID-19 from the start of the pandemic in March 2020 continuing into April 2020. Fig. The
results from Table 2., represent the top 10 states with the highest death amounts as a result of
COVID-19. The total amount of positives cases is also displayed, as well as the death rate for the
state. In reviewing the metrics of this table, it appears that the state of New York had at the time
the most deaths, the highest positive cases, and the highest death rate due to COVID-19 of .04.
Comparatively, the state of Georgia had the lowest number of COIVD-19 deaths relatively
speaking, the lowest amount of positives cases, however, it had the same death rate at .04 as the
state of New York. Table 2., represents 16 variables and shows the correlation table for positive,
negative, hospitalized currently, hospitalized cumulatively, in ICU currently, in ICU
cumulatively, recovered, deaths, hospitalized, total testing including pending, and total tests in
the United States. It is observed from the table that there is a strong correlation between positive
cases and deaths with a coefficient value of 0.96. It is observed that there is also a strong positive
correlation between patients who are hospitalized and those that have recovered from COVID-19
with a coefficient value of 0.97. There are also many other notable variable correlations on as
seen in Table 2. Figure 4., results highlight the top ten states with the highest amount of positive
COVID-19 cases from the start of the pandemic in March 2020 continuing into April 2020.
Figure 5., the results graph highlights the top ten states with the lowest amount of positive
COVID-19 cases from the start of the pandemic in March 2020 continuing into April 2020. The
prediction plot in Figure 6., shows the survival rate of patients that test positive for COVID-19
and also illustrates that as X increases, the amount recovered (Y) also goes up. Therefore, it is
observed that this graph is linear. The mean squared error is calculated to be 8.3597.0638019641,
which is due to several states reporting no cases at the start of the pandemic.

Table 1. Sum, Mean, and Median Values of Positive COVID-19 Cases

Sum, Mean, and Median Values of Positive COVID-19 Cases
Data type Result
Sum of Positive COVID-19 cases 3168431.0
Mean of Positive COVID-19 cases 1739.940142778693
Median of Positive COVID-19 cases 108.0
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Figure 1. Total patient hospitalizations from COVID-19 cases
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Figure 2. Trending rise of deaths from COVID-19 cases

Table 2. Top 10 States with the highest deaths from COVID-19

deaths positive death_rate
state

L A8 5489.000000 138863.000000 [eXeZ:iele]ele}

NJ 1232.000000 44416.000000 0.030000
Ml  845.000000 18970.000000  0.040000
LA 582000000 16284.000000 0.040000
CA  374.000000 15865.000000 0.020000
MA  356.000000 15202.000000 0.020000
FL  296.000000 14747.000000 0.020000
PA  240.000000 14559.000000 0.020000
IL  380.000000 13549.000000 0.030000
GA  329.000000 8818.000000  0.040000
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Table 3. Correlation Table
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Figure 3. Top 10 States with the highest COVID-19 positive cases
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Figure 5. Top 10 States with the lowest COVID-19 positive cases

Prediction Plot of Surivial Rate of COVID-19 Cases
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Figure 6. Prediction of Survival Rate of COVID-19 Cases

4. CONCLUSION

With the COVID-19 cases and deaths raising around the world and particularly in the United
States, the pandemic has taken a serious toll on people from all walks of life. Researchers are still
learning more about this virus daily. Although machine learning consists of a full range of
models, the models chosen for this research showed promising results. In this paper, at a state
level, key variables were correlated, and linear regression algorithms were leveraged successfully
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which yielded a linear prediction of the survival rate of patients who have tested positive for
COVID-19. The results of this research, also suggest that machine learning is a powerful tool
where the correlation of variables and predictions amongst other things can be successfully
realized through machine learning models. With COVID-19 ushering in many unknowns due to
its highly complex nature, this research could aid states to be prepared for what will happen in the
future by receiving a better understanding of the virus that has plagued millions of citizens.
Future works from this study could explore COVID-19 datasets comparatively between counties
or parishes within a given state in the US using other machine learning models.
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