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1. INTRODUCTION

Coronavirus infection more known as Covid-19 is an illness caused by a novel coronavirus known
as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) or 2019-nCoV [1]. Since the Covid-19
virus spread to over 223 countries around the world, more than a hundred million people have been infected
and more than 6 million have been killed as of January 2023. This disease was first discovered in Wuhan,
China on Dec. 31, 2019, and emerged in Wuhan, China, resulting in a formidable outbreak in many Chinese
cities and spreading globally, including Thailand, Korea, the United States, and our own country, Malaysia.
Covid-19 has a wide range of clinical symptoms, including fever, dry cough, and exhaustion, which are
frequently associated with pulmonary involvement. Most people in the general population are susceptible to
infection due to the high contagiousness of SARS-CoV-2. The disease, which is spread by respiratory
droplets and direct contact, primarily originates from infected individuals and wild animal hosts [2].

Many preventive measures were taken by the whole world in order to prevent this virus outbreak.
Some of the preventive measure taken to stop the Covid-19 pandemic from spreading, including enlarging
quarantines, promoting social distancing, enhancing healthcare infrastructure, and permitting only necessary
goods to leave the home [3]. Often washing your hands, using hand sanitizer, donning a face mask, and
avoiding touching your lips or face after being in a location that may be contaminated are some of the most
important preventative measures people can take. All of these preventive measures were available because no

Journal homepage: http://beei.org


https://creativecommons.org/licenses/by-sa/4.0/

4336 O3 ISSN: 2302-9285

one drug had been licensed by the food and drug administration (FDA), subjected to controlled research, or
proven to have an effect on the virus that is causing the global pandemic [4].

Although most country already entering the endemic phase, Covid-19 cases still exist in many
countries. Taking into account Covid-19's behavior, it is necessary to develop mathematical and predictive
modeling methods capable of predicting possible disease patterns or trends, to help our government and
health authorities prepare for this epidemic. There are various prediction models from machine learning that
we can choose to predict or forecast Covid-19 positive cases such as autoregresif integrated moving average
(ARIMA), artificial neural networks (ANN), regression models, and many more. To investigate and analyze
which models or approaches would be the most appropriate to combine for this new framework, some
research was conducted on existing approaches to forecasting the Covid-19 outbreak. Since each model and
approach has its own limitations, and such as the models only working with large datasets.

The use of machine learning in real-time forecasting has proven to be one of the most impactful
methods. To develop a real-time forecasting framework, several machine learning techniques can be used.
Due to these circumstances, the objective of this review paper is to examine published journals and papers
from other researchers in an effort to uncover which machine learning algorithms have been rarely or
repeatedly used by researchers to predict Covid-19. Herein, we review two types of approaches that
researchers use for forecasting or predicting Covid-19 positive cases which are hybrid model approaches and
single model approaches.

2. LITERATURE REVIEW
2.1. Single model approaches

Artificial intelligence and machine learning (AIML) great learning researchers proposed a
forecasting model based on the ARIMA model. The authors concluded that the ARIMA model outperformed
other similar models such as support vector machines and wavelet neural networks. This was based on the
findings of this study. The data used is from the first phase of the Indian lockdown. This data is used to gain a
better understanding of how the lockdown affects the rate of increase in the number of cases. This prediction
model was compared to other project models that used the modified logistic growth model. Data collected
prior to the lifting of the lockdown in India were analyzed. Results of this study indicate that, except for
confirmed cases, predictions are well within the range of a 95% confidence interval using ARIMA [5].

Singh et al. [6] proposed an ARIMA-based framework for forecasting Covid-19 cases in Malaysia.
They select the best-fitting model based on the Bayesian information criteria (BIC) and mean absolute
percentage error (MAPE). Since this study was conducted in 2020, the data is limited; thus, the ARIMA
models are an excellent choice because they can provide accurate results though with limited data.

In a separate study, Singh et al. [7] proposed the use of an advanced ARIMA model to forecast the
spread of the Covid-19 disease over the next two months. This model is intended to forecast the spread of the
disease among the world's top 15 countries. They used the Akaike information criterion (AIC) for data that
was available at the time to validate the ARIMA model during that time period [7].

Another study that utilized the ARIMA model was conducted by Januri et al. [8]. This study was
conducted in Malaysia, and five models were developed using the Box-Jenkins approach. They compare the
value of AIC, BIC, root mean square error (RMSE), and Ljung-Box test statistics to determine the best
model. They examined the p-value of the Ljung-Box test and discovered that four out of five models had
probability values greater than 0.05, indicating that four models had no serial correlation. As a result, they
chose ARIMA (1, 1, 3) as their final forecasting model due to its low AIC, BIC, and RMSE values [8].

A prediction model using ARIMA has been proposed by Ratu et al. [9] for the prediction of
Covid-19 positive cases in Bangladesh. Through the analysis of the AIC values of the models, they were able
to compare and select the best model. Considering ARIMA is the most commonly used model to forecast
future data for time series data, they have chosen it as their proposed model. It was also discovered that the
ARIMA model closely matched the distribution in Bangladesh [9].

A group of Malaysian researchers proposed developing the seasonal autoregressive integrated
moving average model, abbreviated as the SARIMA model. In contrast to ARIMA, this model allows for the
explicit inclusion of seasonal components in univariate time series data. They create 3 models with SARIMA
and use the Ljung Box test to select the best one. They choose the SARIMA model to improve model
accuracy, and SARIMA can provide a 28-day forecast for Covid-19 [10].

A study by Moftakhar et al. [11] proposed to use of the ARIMA model and ANN in predicting the
positive cases in Iran. This study was conducted in order to forecast the number of daily positive cases over
the next 30 days. They compared the values of mean square error (MSE) and mean absolute error (MAE) for
both models to choose a model with great accuracy. It should be noted, however, that although this study is
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well conducted, they assumed that their models might not be well trained due to the limited number of
observations provided by this type of prediction algorithm.

Another research study from a group of researchers at JSS Science and Technology University,
India proposed two supervised learning models to predict the Covid-19 pandemic. They choose linear
regression (LR) and support vector regression (SVR) and make a comparison between both models to study
the performance of the prediction that they made. As a result of this study, they concluded that LR algorithms
perform better as a linear dataset was used, whereas SVR algorithms cannot handle large linear datasets very
well [12].

A genetic programming-based (GP) prediction model proposed by Salgotra et al. [13] to predict
Covid-19 cases in India. This paper presents explicit formulas for the proposed prediction models, as well as
assesses the ineffectiveness of the prediction variables. Input variables and metrics were used to evaluate and
validate the models. In accordance with the findings of the study, the proposed GEP-based models utilize
simple linkage functions and are highly capable of predicting the time series of Covid-19 cases in India.

The study was conducted in Kuwait by a group of researchers who studied mathematical modeling
in order to provide a real-time real-time monitoring and predicting tool for this Covid-19. For infectious
disease transmission, they used a deterministic compartmental model, and the model will simulate the SEIR
model, testing, and hospitalization dynamics. In this study, it was found that early gradual and aggressive
control measures delayed and reduced the severity of the pandemic by protecting a significant percentage of
the population [14].

A group of researchers from Turkey proposed long short-term memory (LSTM) networks model to
forecast Covid-19 cases in Istanbul, Turkey. They compared their model with the other three existing models.
The LSTM's neural network showed a better performance than the ARIMA model (6, 1, 0) and Prophet
model. Despite this, Holt-Winters' additive method with a damped trend outperformed LSTM networks in
predicting Covid-19 cases [15].

Yuan et al. [16] proposed an internet search-interest-based model to predict the daily new cases and
deaths of Covid-19 in the United States. Google Trends search data was used to estimate US Covid-19 cases
and deaths. The results suggested that internet search data could predict Covid-19 infections and death rates.
The model's presented patterns for new cases and deaths were close to the actual trends, indicating good
predictive capability.

Zou [17] used a machine learning model to predict the US Covid-19 epidemic. The author
developed a machine learning model that predicted US confirmed cases, deaths, and hospitalisations using
real-world data. The model predicted Covid-19 case trends with an average error of 5%, according to the
findings of the study. The author also stated the model could demonstrate how public health interventions
like locking individuals up and keeping them apart from the effect of the disease transmission [17].

Mustafa and Fareed [18] suggested a Box-Jenkins ARIMA model to predict Covid-19 in lIrag.
The Iragi Ministry of Health and World Health Organization (WHO) provided Covid-19 case data from
February 24 to May 20, 2020. The research found that the Box-Jenkins ARIMA model could accurately
predict Covid-19 cases in Iraqg.

Podder and Mondal [19] suggested a machine learning model to forecast Covid-19 cases and
intensive care unit (ICU) requirements. Decision trees, random forests, and SVM were utilized to predict
Covid-19 cases and ICU needs. The SVM method predicted Covid-19 cases and ICU needs. The SVM
method may predict Covid-19 cases and requirements for ICU care. A stacking ensemble used with random
forests also been tested and concluded with the great accuracy in order to forecast Covid-19.

A model proposed by Saadah and Permana [20] is used for predicting Covid-19 cases in Aceh,
Indonesia using a fuzzy time series technique. This model was used to create fuzzy time series estimated of
daily Covid-19 cases in Aceh from March 10 to November 29, 2020. The fuzzy time series technique
utilising Chen and Lee's model which cab able to predict Aceh Covid-19 cases with high accurately.

2.2. Hybrid model approaches

A study conducted by Safi and Sanusi [21] proposed a hybrid model that combines three models,
namely ETS, ARIMA, and ANN. A comparison was conducted between their hybrid model and a single
model that included ETS, ARIMA, and ANN in order to determine which model works best for their
prediction model. It was found that ARIMA and ETS were more effective than ANNs and hybrid models
based on the results of this study [21].

The SutteARIMA method was proposed by Ahmar and del Val [22] to forecast short-term Covid-19
cases. SutteARIMA obtains average forecasting results by combining the Sutte indicator with ARIMA. The
comparison of the two models revealed that SutteARIMA has a lower MAPE value (0.036) than the ARIMA
model, making the SutteARIMA model more suitable for predicting Covid-19.

Poleneni et al. [23] proposed a study to forecast Covid 19 by using a combination of two methods
that are ARIMA model and the Facebook Prophet. They choose to combine these two models because they
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believe that this combination will give the highest accuracy for the prediction. This study forecasts the
overall number of active cases in India for the next 15 days.

Kumar and Kaur [24] developed a hybrid technique for future forecasting of Covid-19 cases that
utilizes self-organized maps and fuzzy time series (SOMFTS). In their study, they chose these approaches
since previous research had not taken them into account. As a result of the experiment, the proposed
SOMFTS technique is shown to be most effective for forecasting Covid-19 cases in the future. Their
forecasting model ranks at the top when more than one conflicting performance measure is present for both
confirmed cases and cured cases in Delhi.

The study by Prasanth et al. [25] developed a hybrid model of LSTM and grey wolf optimizer
(GWOLSTM) to predict the future accumulated cases of Covid-19, new cases, and deaths related to Covid-19.
MAPE was reduced by 74% overall by using related Google Trends for particular keywords related to the
disease outbreak. The accuracy of their forecasting of pandemic cases was confirmed by this study [25].

An ensemble machine-learning approach proposed by Maaliw et al. [26] for Covid-19 time series
forecasting. In order to predict the number of Covid-19 cases in the Philippines, the authors used real-world
data from their country and trained multiple machine learning models, including SVR, decision trees, random
forests, and ANN. It was found that a combination of multiple machine learning models resulted in a higher
level of accuracy and robustness than a single model. Accordingly, Maaliw et al. [26] ensemble machine
learning method provides a promising method for forecasting Covid-19 spread and might prove beneficial for
policymakers and public health officials in developing effective mitigation strategies [26].

A hybrid artificial intelligence (Al) model was developed by Zheng et al. [27] to predict Covid-19
cases in China. This model comprises three components: the LSTM neural network, the gradient boosting
decision tree (GBDT) algorithm, and the extreme gradient boosting (XGBoost) algorithm. LSTM was also
observed to play a key role in capturing the temporal dynamics of the pandemic, whereas the GBDT and
XGBoost components provided additional information to enhance the accuracy of the predictions.

3. METHOD, DATASET, AND EVALUATION METRICS

Researchers have used a variety of approaches and techniques in their current research to forecast
and predict Covid-19 cases. Some researchers stated that their research was limited in scope due to the
timeline of this pandemic disease and lacked adequate datasets and variables [28]. Choosing a good and
excellent model to forecast Covid-19 cases or any pandemic disease requires taking into consideration
several factors. These factors ensure that our accuracy and results will be accurate and reliable.

Table 1 summarises a wide range of machine-learning methodologies and techniques used in
Covid-19 forecasting. Researchers' methodology varies, with some using hybrid models that incorporate
numerous techniques in order to capitalize on the benefits of each approach. Other researchers, on the other
hand, prefer to use a single model for all of their forecasting efforts. The decision between these
methodologies is frequently determined by the specific properties of the data, the required level of model
interpretability, and the forecasting study's broader objectives. An exploration of the datasets utilized in these
studies is presented in detail, illuminating the context that influences the predictive models. This table also
summarizes the different models used, providing researchers with a holistic understanding of the varied
techniques used in Covid-19 prediction, and providing an invaluable resource.

3.1. Hybrid model approaches for Covid-19 forecasting

A hybrid model can give a lot of different results than using a single model. Hybrid models are
typically a combination of multiple single methods, where each method contributes to improved precision
and effectiveness in forecasting [29]. The advantage of choosing a hybrid model for this forecasting model is
that each model can support the limitations of the other. These hybrid forecasting methods could lead to more
accurate predictions as well as augment and improve visual analytics tools for making judgments or assisting
decision-making processes. For example, hybrid methods can provide a solution to the issue of linearity
assumed in linear methods [30]-[32]. Some examples of hybrid approaches selected by researchers with the
type of approaches chosen are presented in Table 1.

3.2. ARIMA model

George E. P. Box and Gwilym M. Jenkins developed the ARIMA model in 1970, which is widely
used for forecasting both stationary and non-stationary data series [33], [34]. ARIMA models measure the
strength of a dependent variable in comparison to other variables that may change during the course of the
analysis. The ARIMA model can delivers accurate short-term forecasts with variable assumptions and
excellent forecasting performance [35]. Another rationale for using the ARIMA model is that it still provides
good accuracy despite being used by numerous researchers.
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Table 1. Some of the existing approaches and techniques for forecasting Covid-19

References Models used Types of approaches Result (best model) Dataset (country)
[5], [6] ARIMA model Single model Cl: 95% India [5]
R2:0.994
MAPE: 16.01 Malaysia [6]
BIC: 4.170
[7] Advanced ARIMA Single model Cl: 95% Top 15 countries (USA, Spain,
model Italy, China, and more)
[8] ARIMA (Box- Single model AIC: 3762.45 Malaysia
Jenkins model) BIC: 3780.73
RMSE: 170.03
[9] ARIMA Single model AIC:818.5061 Bangladesh
[10] SARIMA model Single model MAE: 39.716 Malaysia
RMSE: 73.374
[11] ARIMA model Single model MAE: 52.51 Iran
ANN MAE: 24.85
[12] LR Single model R2: 0.989 India
SVR R2: 0.806
[13] GP Single model RMSE: 5.5574 India
R:0.9999
[14] SEIR model Single model Cl: 95% Kuwait
[15] LSTM Single model MAPE: 0.99+0.51% Istanbul, Turkey
[17] Regression model Single model Average error: 5% USA
[18] Arima (Box- Single model MAE: 0.253 Iran
Jenkins) BIC: -1.819
[19] Stacking ensemble Single model Accuracy: 94.39% Brazil
with random forest Recall: 92%
[20] Fuzzy time series Single model MAPE: 7.94% Indonesia
[21] ETS, ARIMA, and Hybrid model MAE: 1.5638 ‘Whole world Covid’s data
ANN RMSE: 1.5700
[22] SutteARIMA model ~ Hybrid model MAPE: 0.036 Spain
[23] ARIMA and Hybrid model R2: 0.96 India
Facebook Prophet RMSE: 10096.15
[24] SOMFTS Hybrid model NRMSE: 0.3015 Delhi, India
[25] LSTM and GWO Hybrid model MAPE: 55.74 (India) India, USA, UK
MAPE: 4.71 (USA)
MAPE: 52.95 (UK)
[26] S-LTSM and Hybrid model Accuracy: 93.50% (infected)  Philippines, India, Brazil, and
ARIMA Accuracy: 87.97% (death) the United States

ARIMA components are included in the model as a parameter. These parameters are assigned

specific integer values that indicate the type of ARIMA model. The parameters are p, d, and g notation. This
notation is a standard notation that will substitute integer values for parameters in order to indicate the type of
ARIMA model that has been used. These parameters must be defined by integers in order for the model to
function. ARIMA can be shown in (1):

yt =0+ Pplyt — 1+ P2yt —2 + -+ ppyt —p + &t 1)

where yt, yt — 1, yt — 2, yt — p are stationeries while ¢0, ¢1, ¢2, pp are constants, and &t is Gaussian white
noise series with mean zero.

3.3. SARIMA model

Seasonal autoregressive integrated moving averages, or SARIMAS, are an extension of ARIMAS
that are designed to provide support for multivariate regression time series data that have seasonal
characteristics. This method is extended from ARIMAS to support data that have seasonal characteristics
[36], [37]. The model, designated as ARIMA (p, d, q) ARIMA (P, D, Q) S as (2):

_ 0(B)x0S(B)

VdVDSyt = P E)xTSE) et (2)
where Vd is the difference operator: (1 — B)d,
VD S is the seasonal difference operator: (1 — BS)D, (B) is the moving average polynomial:1 — 61B— -
“—0gBq,

S(B) is the seasonal moving average polynomial: 1 — 61BS — - -—6QBQS,
(B) is an autoregressive polynomial:1 — ¢1B—- - -—¢pBp,
S(B) is a seasonal autoregressive polynomial:1 — ¢1BS — - -—@PBPS”.
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3.4. Artificial neural network

This ANN is an attempt to forecast future events utilizing simple mathematical models of the brain.
The relationships between the response variable and its predictors can be complex and nonlinear. The most
widely used ANNSs in forecasting time series data are the multiple layer perceptron (MLP). LSTM is also one
of the deep learning techniques based on artificial recurrent neural networks. Unlike feedforward neural
networks, this model ensures feedback connectivity. The LSTM technology is not limited to processing
individual data points, but can also process entire sequences of data [38], [39].

The model is composed of three layers: input, hidden, and output, each connected by acyclic links.
There might be multiple hidden layers (Figure 1). The output of the model can be calculated using the
following mathematical as (3):

Ve = o+ Z;Ll a;g (Boj + Zfﬂﬁiﬁ’t—i) + & 3)

often been called as the connection weights; parameter p: number of input nodes and parameter g: number of
hidden nodes [38].

Hidden layer

Output layer

Input layer

Figure 1. Example of ANN basic architecture

3.5. Regression method

Regression analysis can be defined as a statistical approach to estimating the relationship between a
dependent variable and one or more independent variables, using a variety of statistical techniques to achieve
this goal [40]. There are many types of regression models used for forecasting such as SVR and LR. This
regression algorithm uses a supervised learning algorithm since it has two input factors (X) and one output
component (Y) that it uses to learn the mapping from input to output. Below is the simple formula used for a
simple LR as (4):

y=bx+a (4)

where y represents the value that we are attempting to forecast, x represents the value of the independent
value, and a represents the y-intercept [41].

3.6. SEIR model

The SEIR model is a more developed and widely used model for epidemic prediction than the SIR
model, in which infectious diseases have an incubation period and healthy people who come into contact
with patients do not become ill right away, but instead become carriers of the pathogen [42]. In short, an
SEIR model is a modified version of a SIR model in which one additional parameter is considered to
contribute to the quality of the output of the model as a whole, which can be considered a contributing factor
to the quality [43]. The equation for the SEIR model are defined as (5) and (6).

d5©® _ SO0

— = B —asS® ()
dE() _ ,SOI0

— =B —VYE® (6)
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As part of the SEIR model, the total population will be classified into four classes based on the
degree to which they have been infected with Covid-19, such as susceptible, S(t), exposed, E(t), infected-
infectious, I(t) and recovered, R(t), where t is the time variable. A and p correspond to births and natural
deaths independent of the disease, and a is the fatality rate (Figure 2) [44].

BIN ¢
A s NI NI Y

T S O

natural deaths fatalities

Y
~

birth

Figure 2. Typical SEIR model

3.7. Facebook prophet

The Facebook Prophet identifies time-series data making use of an additive model, whereby
nonlinear trends are fit with respect to yearly, weekly, daily-seasonality, and holiday effects [43].
This algorithm is a free open-source tool known for its ability to work well with time-series data that appears
seasonal. The algorithm developed by Facebook's data science team's sole focus is business forecasting [45].
They are combined in (7):

y(t) = g) + s(t) + h(t) +et (7)

where g(t) stands for logistic growth curved that is used in statistics for non-periodic model variations,
while s(t) is seasonal changes, h(t) stands for user-provided and t stands for error terms estimated for any
substantial changes that are not implemented by the model. By utilizing time as an independent variable,
Facebook Prophet attempts to readjust numerous linear and nonlinear functions of time.

3.8. Genetic programming-based

There are many types of algorithms established for GP, but GP algorithms are algorithms based on
the principles of nature, and the representation of a program is based on the principles of tree structure,
selection, crossover, and mutation [46]. This style of programming can be classified as an evolutionary
algorithm because the primary principle is the same as in any of them, but the unique feature here is that
people in a population are represented by tree structures [47]. Iteratively, GP, in particular, creates a new
generation of computer programs based on analogs of naturally occurring genetic processes as shown in
Figure 3. In GP, the program is mostly expressed as syntax trees rather than lines of code. A tree consists of
nodes (also called points) and links (Figure 4) [48].

Run Programs and | for(i=1;i<100;i++)
Generate | Evaluate their Fitness {
Population of x+=237+i:
Random if (x >1000)
Programs return (i) ;
}
Breed Fitter

Programs

Figure 3. Main loop of GP

3.9. Dataset

The choice of dataset in research is frequently directly related to the geographical location under
study. Researchers frequently choose datasets that are specific to the geographical area of interest, tailoring
their data selection to reflect the study area's unique nuances and characteristics. Furthermore, many
researchers use publicly available datasets to improve the transparency and accessibility of their work.
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Figure 4. Basic tree-like program presentation used in GP

For example, researchers conducting health-related studies in Malaysia may use datasets obtained
directly from the country's health ministry. In this context for Covid-19 researchs, researchers can use these
datasets from the Ministry of Health (MOH) website to use their dataset. Alternatively, researchers may use
datasets from reliable international sources in order to obtain a more comprehensive global perspective. For
example, researchers can use datasets from the WHO, which provides a comprehensive and open-source
dataset for Covid-19 as well as other diseases.

3.10. Evaluation metrics

To evaluate model performance and determine which models are the most accurate and dependable,
a wide range of evaluation metrics are available. In the iterative process of improving models and increasing
their predictive power, these metrics are essential. Of all the assessment metrics available, RMSE, and MAE
are the most commonly used benchmarks across a range of research fields. By averaging the absolute values
of errors, MAE provides a more straightforward representation than RMSE, which emphasizes the
significance of larger errors with a comprehensive measure of the average magnitude of errors.

In general, the RMSE is a useful indicator of forecasting accuracy; however, it should only be applied
when comparing the forecasting errors of various models for a particular variable, not when comparing forecasts
for different variables. Mean squared error can be expressed as the square root of MSE. While taking the root
produces a metric with the same units as y, it has no effect on the relative ranks of the models. This metric
conveniently represents the typical or "standard" error for normally distributed errors. Therefore, choosing
RMSE as one of the evaluation metrics for forecasting model research is the most appropriate option [49].

MAE signifies the average utter difference between the actual and estimated values in theory. Due
to the ease of interpretation of the error value, MAE is also one of the most commonly used evaluation
metrics. For both evaluation metrics, if the MAE and RMSE are close to 0, it indicates that the model is more
accurate. The lower the value, the better the model is. The model with the lower value of MAE and RMSE
will be used as the final model for this study [50], [51].

4. DISCUSSION

As previously described, multiple machine-learning techniques have been found for forecasting and
monitoring the Covid-19 pandemic. Regardless of their intrinsic differences, it is critical to recognize that
each model has its own set of benefits and drawbacks, as painstakingly detailed in Table 2. This
comprehensive examination emphasizes the importance of scrutinizing the complexities of individual
algorithms, providing researchers and practitioners with valuable insights to make informed forecasting and
monitoring decisions in the dynamic pandemic landscape.

Table 2. Advantages and limitations of the machine learning model

Models Advantages Limitations
SVR The model’s complexity does not depend on the Not suitable for large data sets
data’s dimensions
LR Simple to implement and easier to interpret Sensitive to outliers
ARIMA Perform well for short-term forecast Model unstable because of changes in observations
and changes in model specifications [52]
SIR Simple and easy to use [53] It is deterministic and has constant parameters
Neural network Great efficiency. Provide flexible nonlinear Require large datasets
modeling [54], [55]
GP It is capable of optimizing a wide variety of Several parameters should be set by the decision-

problems, including discrete functions, multi- makers
objective problems, and continuous functions [56]
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5. CONCLUSION

As a result, there is no limit to the variety of machine learning algorithms and approaches utilized
for predicting Covid-19 outbreaks. Predictive models help track epidemics and disease transmission. These
frameworks and models could help to predict Covid-19 cases; however, the accuracy of predictions may
depend on data quality, testing availability, and public health activities.

Although these models may be useful in capturing a wide range of factors that contribute to disease
transmission, it is essential to be aware that they may have limitations. Data availability and quality, public
health activities, and human behavior are only some of the unknowns and assumptions that might affect the
model's accuracy. Thus, it is crucial to include these concepts and models in a more all-encompassing
strategy for monitoring and preventing the Covid-19 pandemic. The study of these research findings can
provide insight into the different approaches taken by researchers and the outcomes they have achieved. It is
also possible to conduct a further review of this progress for the next research by taking into account new
machine-learning techniques or improved versions of tried-and-true techniques. We anticipate that future
research will establish a framework that can help the government, health authorities, and the general public
be ready for future pandemic disease control by utilizing machine learning models.
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