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it can cause death because of the huge effect on some parts of the human
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Machine learning algorithms are applied to patients diagnosed with Corona
Virus to estimate the severity of the disease depending on their chronic
diseases at an early stage. Chronic diseases could raise the severity of
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COV|.D‘19 . COVID-19 and that is what has been proved in this paper. This paper applies
Machine learning different machine learning techniques such as random forest, decision tree,
Severity linear regression, binary search, and k-nearest neighbor on Mexican patients’

dataset to find out the impact of lifelong illnesses on increasing the
symptoms of the virus in the human body. Besides, the paper demonstrates
that in some cases, especially for older people, the virus can cause inevitable
death.
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1. INTRODUCTION

At the end of 2019 and at the beginning of 2020, suddenly the whole world was isolated and the people
started to be afraid of everything and everyone around them. The reason was because of coronavirus
(COVID-19) terrifying spread which derived to be considered as a new pandemic [1], [2]. The virus affected
almost all the countries around the world since it is a contagious virus. The term COVID-19 is titled by the
World Health Organization (WHO), depending on the first affirmative test which was at the end of 2019 [2],
[3]. According to WHO, the incubation time of the virus ranges from 2 to 14 days in the human body [3], [4].
However, the problem with corona virus is that it shows different symptoms from one person to another. For
example, for some people, it shows minor symptoms such as headache and loss of sense of smell and taste
only. However, others may suffer from very severe symptoms such as shortness of breath, persistent cough,
and physical exhaustion. Those symptoms can get worse if the person has chronic diseases such as diabetes
and in some cases can lead to death. Therefore, in this paper we showed that chronic diseases increase
COVID-19 symptoms dramatically by using machine learning (ML) techniques.

ML is one of the subdomains of artificial intelligence which concerns in training machines to work
as a human being [5]-[7]. A lot of scientists and researchers tried to enhance ML algorithms both in terms of
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classification and regression. For those reasons, ML algorithms have been used widely in many fields and
applications especially in healthcare fields [2], [3], [8], [9]. Thus, we used several ML algorithms in this
paper like random forest (RF), linear regression (LR), decision tree (DT), k-nearest neighbor (KNN), and
support vector machine (SVM) algorithms. We applied those algorithms on the extracted patents’ dataset
which is taken from the Mexican government. We used python programming language to develop those
algorithms in order to prove that chronic diseases can raise corona virus symptoms especially for elder
people.

This paper is organized as section 2 provides information about the methodology that we used and
the programming language that we utilized to obtain the required result. Also, there is a detailed explanation
of dataset that is taken from Mexican patients and the extracted dataset that we depend on it in our
experiments. In section 3, we explained ML techniques that we applied to the extracted dataset. Moreover, it
also contains a demonstration of the result and experiences that we conducted. Finally, the conclusion and
discussion is taking place in section 4.

2. RESEARCH METHOD
2.1. Program

We used python programming language to apply ML algorithm on COVID-19 patients’ dataset.
Python language supports object-oriented, functional, and multiple paradigm programming [10], [11].
Therefore, it can be used to develop complex and massive software programs. It is one of the best well-
known languages that implement in several fields like machine learning, data mining, and the internet of
things [9]. For those reasons, the popularity of python is growing so rapidly nowadays [10].

2.2. Dataset

The dataset that we used in our paper is taking from kaggle website which is provided by the
Mexican government [12]. The dataset contains enormous information of COVID-19 patients. It comprises
23 features and 563201 instance with unique patient ID’s. In each row, there is specific patient information
which are a unique id, sex (1-female, 2-male), patient type (outpatient-1, inpatient-2), date of entry to
hospital, date of symptoms, date died (no-1, yes-2 died), intubed (yes-1, no-2), pneumonia (yes-1, no-2), age
, pregnancy (yes-1, no-2), diabetes (yes-1, no-2), copd (yes-1, no-2, data missing-97,98,99, asthma (yes-1,
no-2), inmsupr (yes-1, no-2), hypertension (yes-1, no-2), other disease (yes-1, no-2), cardiovascular (yes-1,
no-2), obesity (yes-1, no-2), renal chronic (yes-1, no-2), tobacco (yes-1, no-2), contact other COVID-19
patients (yes-1,no-2), COVID-19 result (positive-1, negative-2), awaiting results-3), and icu (yes-1, no-2).

2.3. Dataset extraction

In our work, we extracted a sample of 10,000 data instances along with 6 features which are age,
sex, date died (to know if the person has died or not), diabetes, obesity, and COVID-19 result (to verify if it
is positive or negative). Figures 1 and 2 show the frequency of age and gender effects on the patient.
Figures 3 and 4 show the frequency of diabetes and obesity effects and how it can lead to increase death
cases. Table 1 shows an uncomplicated sample of the dataset that we utilized in this paper.
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Figure 1. Age frequency where blue is for infected ~ Figure 2. Gender frequency where blue is for infected
cases and red is for death cases cases and red is for death cases
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Table 1. A sample from the extracted dataset

No. Age Gender  Covid result Death Obesity Diabetes
1 27 Male Positive 1 No obesity No diabetes
2 24 Male Positive 1 No obesity No diabetes
3 54 Female Positive 1 Obesity No diabetes
4 30 Male Positive 1 No obesity No diabetes
5 60 Female Positive 2 No obesity Diabetes
6 47 Male Positive 2 No obesity Diabetes
7 63 Male Positive 1 No obesity No diabetes

3. RESULTS AND DISCUSSION
3.1. Machine learning algorithms

ML has four techniques depending on the required data nature. These four categories are supervised
learning, unsupervised learning, semi-supervised learning, and reinforcement learning [6], [13], [14]. We
used supervised learning algorithms since we have labeled dataset as shown in Figure 5. This flowchart
shows the proposed system (ML models) that have been used over the Mexican dataset.
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Figure 5. Flowchart of supervised ML algorithms

3.1.1. Random forest

RF is one of the most easily applied supervised ML algorithms [15], [16]. It uses for both regression
and classification tasks. It establishes the classification by generating many decision trees. The algorithm
chooses prediction from each one of those trees. The more decision trees, the better algorithm works. After
that, RF determines the best result using the voting technique [17]. Using RF algorithm obtains a very high
accurate result even though it consumes time in choosing prediction and tracing each decision tree that it
comprises.

3.1.2. Decision tree

Decision tree is also known as a decision making tree that uses in many fields such as data mining,
statistics, and machine learning. It has two main types which are classification tree and regression tree. DT
steps are straightforward by classifying instances after sorting them depending on feature values [8], [18].
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The classification starts from the root node where each node exemplifies a feature; the branch exemplifies the
rules of the tree and the leaf node exemplifies the result. The root node (which is the first or top node in the
tree) is trained to partition the tree recursively depending on the instance values. Each internal node considers
as a part of the tree partition process; because each one of them makes a decision and has many branches.
However, the case is different for the leaf node, because it stores the final outcome and does not make a
decision or have branches.

3.1.3. Support vector machine

It is one of the most powerful self-learning algorithms; which is developed from statistic-learning to
be used for big data regression and classification [19]-[21]. SVM method avoids the overfitting problems that
happen in most of ML techniques [22]. It can perform both linear and nonlinear classification. Also, it
performs more efficiently when there is enough separation between the classes. SVM algorithm establishes
by representing each data as a point with space n from each other (where n is the number of features and each
one of them has a coordinator value). After that, the classification performs by constructing one or multi
hyper-plane which separates the data groups. Choosing the best hyper-plane for SVM depends on the
distance between it and any point of the data. In another word, classifying the largest number of points
correctly depends on the large distance between the hyper-plane and data points.

3.1.4. K-nearest neighbor

The logic behind KNN is intuitive to be comprehended and easy to be implemented [23]. It can be
used for both regression and classification but mostly for classification jobs. KNN is called so because it
classifies a given data relying on its neighbors’ classification. The basic key behind KNN algorithm is that it
depends on the similarity between the features [24]. That means the algorithm assumes similarity in order to
find the category of the new data. The algorithms start by choosing K value which can be any integer, then it
measures the distance of k nearest neighbor. After that, it assigns the new data to the category which has the
maximum number of data points. Thus, K value and distance measurement (which can be done by using
Euclidean distance and Hamming distance) consider the core of the KNN algorithm’s work.

3.1.5. Linear regression

LR is a supervised ML algorithm which is also well known as a statistical algorithm. LR has two types
which are simple LR and multiple LR [25]. It predicts the outcome by observing each feature constantly instead
of making categories to classify [17]. It is called LR because it finds a relationship between dependent variable
(y) and independent variable (x). That means it discovers the changes in dependent variable values according to
the independent variable values. The relation between dependent and independent variables can be positive; if
y-axis shows dependent variable increase and x-axis shows independent variable increase; otherwise, it will be
negative. LR simply can be mathematically represented as:

Y=0b1+Db2X+¢

Where vy is dependent variable, x is independent variable, b1 is line intercept, is b2 is LR coefficient, and ¢ is
a random error.

3.2. Experiments and results

We applied ML algorithms on the extracted dataset of COVID-19 patients to find the severity of the
symptoms. We used python programming language to implement ML algorithms which are RF, decision
tree, support vector machine, LR, and k nearest neighbors to classify the dataset. We utilized precision,
recall, f1 score, and accuracy to show the effectiveness and trustworthiness of each technique as it’s shown in
Table 2. Where precision is the fraction of true positive to the summation of true positive and false positive.
Recall is the fraction of true positive to the summation of true positive and false negative; whereas, f1 score
is the mean of recall and precision. We obtained sufficient outcomes from those algorithms in classifying
patients’ cases depending on their chronic diseases. Table 2 shows the details of each algorithm showing
their outcome of precision, recall, F1 score, and accuracy.

Table 2. Precision, recall, and F1 score of ML algorithms

No. ML techniques Accuracy Precision  Recall F1-score
1 RF 0.88 0.88 0.99 0.93
2 DT 0.88 0.88 0.99 0.93
3 SVM 0.87 0.87 1 0.93
4 KNN 0.86 0.89 0.96 0.92
5 LR 0.88 0.88 1 0.93
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4. CONCLUSION

The entire globe has been affected by the corona virus. It causes more than 4 million death cases as
of August 31, 2021. A lot of scientists and researchers tried to find the best solution to fight this virus. ML
techniques were one of the methods to combat the virus in the early stage. In this paper, we used ML
algorithms to predict the severity of virus symptoms, especially for people who have chronic disease. We
applied RF, KNN, SVM, LR, and DT algorithms over COVID-19 patients dataset which was taken from the
Mexican government. We obtained sufficient results classifying patients’ cases depending on their lifelong
diseases. Our proposed system using five ML algorithms (RF, DT, SVM, KNN, and LR) classified the
dataset with an accuracy of (0.88%, 0.88%, 0.87, 0.86, and 0.88%) respectively. For future work, more
enhancements can be done to get more accurate outcomes.
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