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ABSTRACT: The corona virus pandemic is one of the
largest global health crises in recent times. Several
studies are being proposed to demonstrate how Machine
Learning techniques can be used for the prediction of the
disease. While some of the studies focus on the prediction
of the diseases in patients, some other ones focus on
predicting its mode of spread across countries of the
world. Corona virus was formally announced in China in
December, 2019. Since then, the disease has been
spreading in large number. More than 3.4 million people
have been infected as at 3rd May, 2020. As parts of the
efforts to help in predicting the presence of the disease in
patients as well as its geographical spread, some
Machine Learning-based techniques are being proposed.
This study first explores the various promises of Machine
Learning as a sub field of Artificial Intelligence in the
prediction of corona virus disease. We provided
information on how Machine Learning approaches can
aid for predictive analytics. We equally emphasized the
use of comprehensive and reliable datasets for reliable
predictive modeling of the virus. However, since the
disease is novel, it is of interest to study some of the
datasets that are evolving. This is because having
representative datasets for training and testing predictive
COVID-19 models is very important. It is believed that
future researchers in the area of corona virus
classification and prediction can benefit immensely from
the findings of this study.
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1. INTRODUCTION

The coronavirus pandemic is a worldwide health
crisis and the number of people infected keeps
increasing rapidly. The disease is tagged COVID-19
disease. It is a respiratory virus that was first
reported officially in China in December 2019. The
political, economic and social impacts of corona
virus the world are magnificent. Since then, the
disease has been spreading in large number. More
than 3.4 million people have been infected as at 3"
May, 2020. Several studies are being published on
the promises that Machine Learning techniques have
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for the prediction of corona virus. While some of the
studies focus on the prediction of the diseases on
patients, some other ones focus on predicting its
spread across countries of the world. Of recent,
datasets of different kinds are being collected,
validated and released in to the public domain.
However, since the disease is novel, there is a need
for huge and representative datasets for the Machine
Learning prediction tasks. There have been several
studies whereby Machine Learning is applied for
disease diagnosis and prediction. In such studies,
physicians record several medical parameters related
to the disease and then evaluate some clinical status
of the prediction.

World Health Organization (2020) explained that
Corona virus spreads through airborne transmission,
when tiny droplets remain in the air even after the
person with the virus leaves the area. With the
growing devastating effects of Corona virus on lives
and socio-economic activities throughout the globe,
the earlier diagnosis and prediction is of great
importance. This is because the rate at which people
are being infected worldwide created increased
pressure on health workers and health facilities.
Machine learning researchers can build models that
can be used for earlier diagnosis and prediction of
the disease in patients, which can facilitate their
being recommended for clinical testing in the
approved testing laboratories (Godfried, 2020). As
pointed out by Naude (2020) data scientists are fast
taking up the challenge of supporting the efforts of
health workers in relation to the prediction and
treatment of COVID-19, through the use of
technology. A particular sub-field of Artificial
Intelligence that has been identified to be of very
importance is Machine Learning. In different areas
including health sector, Machine Learning has been
widely used for various classification problems in
different domains (Hall, 1999). There is no doubt
that the world is facing one of the greatest health
challenges in recent times. Since the coming of this
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pandemic, World Health Organization has released
several situational reports and technical guidance so
that every country of the world can take caution
against its spread and achieve recovery of the
infected.

This study first explores the various promises of
Machine Learning as a sub field of Artificial
Intelligence in the prediction of corona virus disease.
This is because having representative datasets for
training and testing predictive models is very
important. This study first explores the various
promises of Machine Learning as a sub field of
Artificial Intelligence in the prediction of corona
virus disease. Then, mention was made of the
characteristic nature of some of the preliminary
datasets that are being released so far. We carry out
preliminary investigation of these datasets and then
come up with some challenges that researchers may
have in using those datasets for reliable, verifiable
and effective Machine Learning-based prediction
models. The main reason for this approach is to
provide earlier insights to research communities in
this area.

2. MACHINE LEARNING FOR COVID-19
BASED CLASSIFICATION

Machine Learning is a very large interdisciplinary
field that is deeply based on concepts from computer
science, statistics, cognitive science, engineering,
optimization theory and many other mathematical-
related disciplines in mathematics (Ghahramani,
2004). Machine learning algorithms have been
widely used for various classification problems in
several fields, including health sector. Machine
learning involves training an algorithm to perform
tasks by learning from patterns in data rather than
performing a task it is explicitly programmed to do
(Hall, 1999; Chartrand, Cheng, = Vorontsov,
Drozdzal, Turcotte, et al., 2020). In a Machine
Learning classification problem, each training point
belongs to one of N various classes. The goal is to
construct a function which, given a new data point,
will correctly predict the class to which the new
point belongs.

Alpaydin (2010) pointed out that data plays an
indispensable role in machine learning as the
learning algorithm is used to discover and learn
knowledge or properties from the data. In order to
build an effective machine learning model, it is
essential to train the model on and test it against data
that come from the same target distribution.
Similarly, to have a very effective Machine Learning
model, the quantity and quality of dataset used is
necessary. Machine learning does involve a common
task of constructing algorithms that can learn from
and make predictions on data (Ron Kohavi & Foster
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Provost, 1998). Such algorithms work by making
data-driven predictions or decisions by building a
mathematical model from input data (Bishop, 2006).
Studies that use machine learning approaches for
COVID-19 predictive models are growing as, there
have been studies that focus on the epidemic trend in
the world (Li et al, 2020), covid-19 prediction in
patients based on clinical data used for training the
model (Onoja, 2020; Jiang, Coffee, Bari, Wang,
Jiang, et al., 2020) as well as those studies that are
more centered on recovery rate in different countries
of the world (Yan, Zhang, Xiao, Wang, M., ...
Yuan, 2020). Similarly, Several studies including
Kuniya (2020), Li, Zhang, Jiang, Liu, Chen, Zhang
and Wang (2020) have proposed Machine Learning
based approaches for the prediction of corona virus
in patients as well as its spread across the world.
Santosh  (2020) pointed out that  Artificial
Intelligence (Al) promises a new paradigm for
healthcare, as several different Al tools that are built
upon Machine Learning algorithms are employed for
analyzing data and decision-making processes. This
means that Al-driven tools help identify COVID-19
outbreaks as well as forecast their nature of spread
across the globe.

3. PROMISING FEATURES FOR TRAINING
MACHINE LEARNING BASED COVID
19 MODELS

In every machine learning problem, it is expected
that the most important features are used to train and
test for the best classifier performance. A feature is
the input variable or attribute which is any
representative information that is extracted from the
raw data set. In respect of covid-19 prediction,
Barstugan, Ozturk and Ozkaya (2020) argued that
expert radiologists have identified that computerized
tomography images are promising for detecting
coronavirus as COVID-19 shows different
behaviours from other viral pneumonia. Also, Farid,
Selim, and Khater (2020) proposed a novel CT
image analysis for building a predictive model for
the new corona virus. Apart from this, some other
studies have identified that the genetic and
phenotypic structure of COVID-19 in pathogenesis
is important (Mousavizadeh & Ghasemi, 2020).
Based on the two popular approaches for detecting
novel corona virus, the most important of these
features that can be used for training Machine
Learning-based models can be identified. A
computerized tomography scan make use of
computers and rotating X-ray machines to create
cross-sectional images of the body.

These images have been found capable to show the
soft tissues, blood vessels, and bones in various parts
of the body. There are some new studies that are
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doing clinical characterization of COVID-19 by
summarizing the effect of COVID-19 on various
body organs (Naji, 2020). Some of these studies
identified the need to use CT images, Protein
genomes etc in patients that are infected in patients
for the prediction of the disease. Preliminary
investigations showed that some of the features used
by some Machine Learning-based COVID-19
predictive models are promising enough.

In Machine Learning, feature selection is carried out
on the chosen dataset with a view to achieving the
following: increasing the predictive ability, increase
interpretability and reduce computational time of the
proposed model. Given a feature space, the focus is
on how to have an optimal mapping which will serve
as the one that does not result into increase in the
minimum probability of error.

Overview of COVID-19 Datasets

As at May 05, 2020, 15:36 GMT, the number of
coronavirus cases globally stood at 3,676,502 while
253,473 have died and about 1,211,848 have
recovered from the infections (Worldometer,
2020;WHO, May 4, 2020). Several preliminary
datasets on the corona virus pandemic are being
collected and released to the public domain. The
datasets come with a lot of promises. However,
these datasets need to be investigated thoroughly
before they can be used for building Machine
Learning models that will be reliable, verifiable and
effective. Some of the datasets identified so far are
still being updated from time to time, as the disease
is spreading across countries and communities. The
focus of some of these datasets is the clinical and
epidemiologic description or characteristics of the
affected COVID-19 patients. Based on preliminary
findings, it is believed that these set of data will be
needed in every Machine learning based model. As
the repository of coronavirus-related databases are
growing, one cannot say for sure that these datasets
can be used for a reliable and verifiable Machine
Learning-based predictive models yet. It is important
to validate every dataset released. IT has been
identified that some data sources only report the
infection rate, the number of those that have
recovered as well as those that died across countries
of the world.

Coronavirus-related databases/datasets are growing
rapidly. Several public datasets that are related to
coronavirus diseases have been released in recent
times. For instance, we have them from Johns
Hopkins Center for Systems Science and
Engineering (JHU CSSE), Global Health Data from
the World Bank, and OpenStreetMap data are
current. We equally have Dataset on COVID from
Next Web as well as from Harvard University.
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Human Data has released COVID-19 related Dataset
that can be used for classification problems.

There are comprehensive dataset from Kaggle that
focuses on the novel corona virus. Last but not the
least, coronavirus-source-data have been released by
Our World in Data. There is also Corona virus tweet
dataset that was released by The NextWeb. All these
datasets are currently available for download (The
Next Web, 2020). Preliminary investigation in some
of these datasets showed that some of these datasets
are still being collected as the COVID-19 disease
keeps spreading and affected countries of the world
are battling with new infections and increased
fatality.

Several researches in the past have identified that
building effective Machine learning models is based
on some factors. One of such factor is the choice of
dataset. These datasets contain Early
Epidemiological Cases of the diseases in some
countries of the world. Some of the datasets
identified in this study are the ones by the following:
platforms Corona virus Dataset by Kaggle, Novel
Corona virus (COVID-19) Cases Data released by
humdata, Corona virus Data hub, Data.europa.eu,
Corona virus Source Data ourworldindata.org,
Google’s comprehensive datasets for Corona virus
researches and Corona Virus Tweets Dataset by the
Next Web. Roser, Ritchie, Ortiz-Ospina and Hasell
(2020) prepared and provided a complete COVID-
19 dataset in two formats namely: .xsIx and .csv.
The dataset is updated daily as the virus is spreading
and new cases being reported in the six continents.

4. METHODOLGY

The methodology employed in this study is to give a
description of the promises that Machine learning
approach has for predicting the COVID-19 disease.
We equally investigate the datasets that are fast
evolving as the corona virus is ravaging the world.
Then, our literature search shifted to identify some
works that promise the use of Machine learning
prediction the virus among patients as well as the
ones that investigate its geographical spread. The
study specifically searched and identified good
resources from the following online research
databases: medRxiv, arxiv, mdpi, and Research gate
as well as technical reports from World Health
Organanisation and some other reputable health and
technological company’s repositories.

We provided an overview of the current set of
publicly available datasets on the novel corona virus,
popularly called COVID-19. Then, some of the
Machine-learning based challenges that these
datasets may have and that have to be overcome
before being used for reliable research results are
mentioned.
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Challenges of Predicting corona virus with
current datasets

Some of the challenges that may arise in some of
these datasets can depend on how to choose the best
data repository for the work which may depend on
the nature of the research approach. Another one can
be based on the need to do validation of some of the
records contained in the dataset since the datasets
are released continuously and the disease keeps
spreading. Generally, in Machine learning, there
have been challenges such as curse of small dataset
or curse of dimensionality in large datasets. Small
data can cause some contemporary machine learning
algorithm to overfit. It is expected that the researcher
identifies some of these challenges and other data
pre-processing challenges and make the right
decision early enough while proposing a Machine
Learning based COVID-19 predictive model.

5. DISCUSSIONS

This study gave an overview of works that argued in
favour using Machine Learning as a sub-field of
Artificial Intelligence for the prediction of COVID-
19. Specifically, the promises in respect of
identifying the disease in patient as well as
forecasting its spread in communities are discussed.
The work equally mentioned some preliminary
COVID-19 datasets being collected and publicly
released. Some of these datasets are based on the
clinical features observed in countries that are
battling with the corona virus. We identified that
some of the recent Machine Leaning studies
surveyed are based on the statistical data collected
based on the infection rate, the recovery rates as well
as the fatality date (death rate). We equally found
out that some of the datasets identified so far are still
being updated from time to time, as the disease is
spreading across countries and communities. Lastly,
it was discovered that the focus of some of these
datasets is on the clinical and epidemiologic
description or characteristics of the affected
COVID-19 patients.

CONCLUSION AND FUTURE WORK

This study provided an overview of the strengths
that Machine learning algorithms for the prediction
of COVID-19. Some of the research directions in
the use of Machine Learning algorithms for
predicting the disease were also discussed. The
emerging datasets that are being publicly made
available are identified and the need for reliable,
verifiable and comprehensive datasets was pointed
out. The research also found out that some of these
datasets are being updated from time to time as the
COVID-19 cases keep growing in most of the
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affected nations.In future, the focus will be on
proposing Machine Learning-based framework that
will give promising prediction and characterization
of corona virus in patients as well as its spread in
communities of the affected countries. Emphasis
will be on proposing hybrid technique that can
classify the virus in both real time and offline basis.
Comprehensive datasets that will focus on the main
features that can be used for predicting infections as
well as geographical spread will be required.
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