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ABSTRACT
Introduction: The COVID-19 pandemic has spread so widely across borders

and worldwide. All countries, including Malaysia, need to take immediate
and aggressive action to curb and combat this virus by accurately predicting
the number of new COVID-19 cases a few weeks in advance. This paper aims
to present robust traditional methods that can be used to make accurate
predictions for the evolution of an epidemic over the next two weeks.
Methodology: There are two traditional methods for forecasting, such as
ARIMA and LR. We use COVID-19 daily data in Malaysia from 1 January
2021 to 14 January 2022, and use Microsoft Excel, Minitab, and SPSS software
version 26 to perform the forecasting procedure. Results: The ARIMA model
showed a slight difference between the forecast value and the actual value of
the new COVID-19 case compared to the forecast value for the LR model. This
indicates that the efficient and usable prediction model is the ARIMA model
with high adj-R? values and low MAD, MSE, RMSE, and MAPE values.
Conclusions: Accurately predicting trends is an important aspect of preventing
the spread of COVID-19 outbreaks, especially in countries with large
populations. Furthermore, accurate forecasts can provide feedback on
whether the policies implemented effectively relieve the pressures of the
national healthcare system and enable the government to evaluate different
strategies for risk reduction and to regulate different policies based on

projections of different areas of concern.
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1. INTRODUCTION

The pandemic of COVID-19 has impacted people's social and economic lives worldwide. It has presented government agencies
with a major public health challenge. When the COVID-19 pandemic occurs, decision-makers face the difficulty of uneven
development and the model's limitations in predicting its evolution —the rising number of confirmed cases raised the demand for
ICU beds in the worst situations. Monitoring and predicting the new cases are critical because of infection spread that shows
significant variation at the local level. If local decision-makers can accurately predict the number of new COVID-19 cases a few
weeks in advance, they can take all the steps needed to make sure there are enough hospital beds to treat COVID-19 patients before
they occur rather than responding to it (Rostami-Tabar and Rendon-Sanchez, 2021).

There are many benefits to accurately predicting the number of new COVID-19 cases. First, it gives public health agencies a
better way to plan for new cases in the future. Second, a prediction of a rapid rise in the number of new cases would let government
officials take the necessary steps to stop the virus from spreading quickly. A forecast of fewer new cases, on the other hand, would
allow officials to avoid imposing unnecessarily strict restrictions. Accurate predictions would help officials make better decisions in
general. As a result, it's critical to choose a method that can accurately predict incidence (Kamalov and Thabtah, 2021). Forecasting
methods have been used to look for patterns and trends during major epidemics like the Avian Flu and Ebola. Epidemic trajectory
and the benefits of various intervention techniques to slow disease spread were predicted using epidemic models developed for
these disease conditions. Model selection is based on performance indicators like Mean Square Error (MSE), Mean Absolute
Deviation (MAD), and Mean Absolute Percentage Error (MAPE). Therefore, the lowest value of MSE, MAD, and MAPE is the "best"
model (Brockwell and Devis, 2016).

ARIMA time series approach has been utilized in research to predict incidence cases (Benvenuto et al., 2020). ARIMA and
exponential smoothing are two of the most common methods (ETS). Additionally, automatic elements have been included in
statistical tools such as R Studio and IBM SPSS to fit the best prediction model. ARIMA consists of three components such as
autoregressive (p), differencing (d), and moving average (q) (Chintalapudi et al., 2020). These three components provide the
platform for better predictive modelling. In addition, ARIMA has the advantage of including regressive predictors to improve
forecasting accuracy. However, the model is prone to over fit and less appropriate if careful modelling considerations are not taken
as limited historical data or time points (Hyndman and Athanasopoulos, 2018).

This paper aims to present a robust traditional method that can be used to reliably make predictions for the evolution of the
epidemic over the next two weeks. The number of new COVID-19 cases in Malaysia is predicted using ARIMA and Linear
Regression. Additionally, we compare the models based on the performance metrics used for model selection, such as MAD, MSE,
RMSE, and MAPE.

2. METHODOLOGY

"How accurate are traditional, quantitative forecasting approaches at predicting the occurrence of COVID-19 in Malaysia?" is our
research question. Data from Malaysia is chosen because, first, there's accessibility. Malaysia was one of the first locations to receive
complete data due to the incidence occurring before other country sections. Second, the data revealed a complete curve: an upward
trend, a peak, and a downward trend. The study assessed a variety of forecasting methods, such as ARIMA and LR. We tested
COVID-19 daily incidence data in Malaysia from January 1, 2021, to January 14, 2022, from a daily press release issued by the
Ministry of Health Malaysiaon COVID -19. Microsoft Excel, Minitab, and SPSS software version 26 were used to execute the
forecasting procedures. The differences between the actual and the forecast values for each forecasting method were determined,
and the lowest MAD was calculated.

Data Pre-processing
After the data pre-processing, ARIMA and linear regression are implemented. Finally, the performances of the two models are

compared and forecasted for the coming 14 days.

Linear Regression (LR)

LR is the most basic supervised machine learning algorithm and is widely used to form forecasting models. This analysis is best
suited for case representation, and then linear trend prediction of COVID-19 outbreaks will be available for forecasting purposes
(Nawi, 2020). Therefore, estimating the number of new COVID-19 cases based on death cases is important. The linear trend line is

best suited to the recent case according to the pattern search. The basic prediction equation isy =mMX+Db,

where misthe sIopand bis the y-intercept, which expresses the linear relationship between the independent variable (x) and the
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dependent variable (y). The number of new COVID-19 positive cases and the number of death cases in Malaysia were the variables

in the study.

ARIMA

An ARIMA model specification consists of “p” refers to the autoregressive order (AR) component, “d” refers to the differencing
degree of the original time series, and "g” refers to the moving average (MA) component (Cao et al., 2013). Model-identification,
parameter estimate, and model validation were the criteria that needed to be taken to select an appropriate ARIMA model.The
unknown coefficients for the components of AR and MA were determined using multivariate regression analysis in the parameter
estimation step (Beaumont et al., 1984). The processes outlined above are conventional in ARIMA modelling methodology, and all
phases use the SPSS statistical software. The validation stage determines which model is the most appropriate for the upcoming
data by comparing them. The ability of the ARIMA model with covariates to match predictive data with actual COVID-19 case

datawill serve as the final test, and it will be accompanied by a confidence interval of 95%.

Evaluation metrics
Small and random discrepancies between actual and predicteddata (called “residuals”) indicate that a model has a good fit to real-
world data. This is called "excellent fit." Models with the lowest MAD, MSE, RMSE, and MAPE produced the most accurate

forecasts (figure 1).
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Figure 1 Flowchart of the Study

3. RESULTS

ARIMA

During the model estimation training period, the ACF and PACF that were made by the 5-point MA smoother for the COVID-19
cases did not gradually decrease across the different lag points. This shows that the series is not stationary. Therefore, as shown in

Figure 2, differencing was justified to transform the series to stationarity.
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Figure 2 Daily new cases of COVID-19 according to first order difference ACF and PACF plots in Malaysia

The ARIMA model (p, d, q) will be formed with orders (1, 0, 1) where 1 is the order of AR model, 0 is differencing data, and 1 is
MA.

Linear regression
Mathematical equations that describe the linear regression model between new COVID-19 positive cases and death cases of
COVID-19 are shown below:
Y =1984 +60.98 X
This equation can be used to predict a new daily COVID-19 case against a COVID-19 death case if the model fits the data. The

existence of a statistically significant relationship does not necessarily imply that the variable x is the driving force behind the
variable y (figure 3).
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Figure 3 Summary Report for Linear Regression (LR) for New Cases of COVID-19 vs Death cases of COVID-19 in Malaysia
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Figure 4 illustrates the number of new COVID-19 cases for three different readings. The forecast period runs from January, 1 2022 to
January, 14 2022 (for 14 days). The blue line indicates the actual value of the COVID-19 positive case, the orange line indicates the
forecast value for the ARIMA model, and the grey line indicates the forecast value for the LR model with a 95%confidence level. It
is clear from the graph that the number of new COVID-19 cases recorded the highest number on 6 January 2022 (3543 cases) and 13

January 2022 (3684).
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Figure 4 Forecasting values of New Cases of COVID-19 for next 14 days.
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If we look at the results of the ARIMA model, there is a slight difference of the forecast value and the actual value for the new
COVID-19 case compared to the forecast value for the LR model (Table 1). This indicates that an efficient and usable forecasting
model is the ARIMA model.

Table 1 The number of New Cases of COVID-19 for Actual and Forecast using ARIMA and LR

Actualnumbers of new
Date Forecast-ARIMA Forecast-LR
cases of COVID-19

01-Jan-2022 3386 3528 3569
02-Jan-2022 2882 3342 3143
03-Jan-2022 2690 2788 3691
04-Jan-2022 2842 2703 3874
05-Jan-2022 3270 2715 3082
06-Jan-2022 3543 3268 3143
07-Jan-2022 3381 3433 2960
08-Jan-2022 3251 3356 2655
09-Jan-2022 2888 3161 3386
10-Jan-2022 2641 2841 3082
11-Jan-2022 3175 2575 3630
12-Jan-2022 3198 3122 2899
13-Jan-2022 3684 3081 2716
14-Jan-2022 3346 3684 2716

According to the adj-R? the ARIMA model performed best for this scenario which is shown below in Table 2. The ARIMA
model was selected with the number of death COVID-19 cases as independent covariates and the most suitable model with the
lowest MAD, MSE, RMSE and MAPE compared to the LR model (Table 2).

Table 2 Model Fit Statistics between ARIMA and LR
Model ARIMA LR

Adj-R? 0.945 0.932
MAD 535.15 686.50
MSE 20.27 24.39
RMSE 410.87 595.05

MAPE 12.40 22.34

4. DISCUSSION

Tandon et al., (2020) analysed time series data of validated COVID-19 cases in India using the ARIMA model First, the ARIMA
parameters were determined using an ACF and a PAF graph. According to Dehesh et al., (2020), an ARIMA analysis of multiple
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countries shows that more stringent intervention results in a stationary incidence trend. To get the best prediction based on the type
of outcome chosen, manual ARIMA requires a more selective model and approach. It was recently reported that European
countries that use total cumulative cases forecast future cases differently than countries that predict new daily cases (Ceylan, 2020).
As aresult, any forecasting is data-driven, and interpretation requires caution.

Short-term forecasting with a seven-day forecasting period aids policymakers in making informed public health decisions. For
example, MCO was announced just a few days before the two-week period ended. For starters, it marks the halfway point of the
incubation period, allowing asymptomatic cases to be screened before they manifest symptoms. Second, the seven-day doubling

time has been suggested in the literature as a signal for rapid public health intervention to reduce transmission (Salim et al., 2020).

5. CONCLUSION

This study uses machine learning to predict the positive number of COVID-19 for the next two weeks in Malaysia using ARIMA
and LR methods. The results obtained from this study illustrate that the ARIMA model is the most efficient based on the model fix
value. Thus, forecasting the COVID-19 situation-related model can help the government know the future situation. However, the
results of the essential attributes and predictions depend on the reliability of the data set. In addition, the effectiveness of ARIMA in
modelling the case spread of COVID-19 may differ for different data samples. Therefore, understanding the spread and predicting
trends accurately is important criteria of preventing the spread of an epidemic, especially in countries with large populations. The
government needs to make accurate predictions on the spread of COVID-19 so that each country can prepare in the face of the
epidemic. Furthermore, accurate predictions can provide feedback on whether the policies implemented effectively relieve the
stress of the national health care system.

Malaysia currently has a shortage of hospital beds and estimating the number of beds is much needed to effectively predict an
increase or decrease in the number of new COVID-19 positive cases. Furthermore, this research will aid the government and the
Malaysia Strategic Work plan for Emerging Disease (MySED Work plan) in preparing for a future surge in confirmed cases.
However, the various factors influencing a confirmed case make it difficult to predict how it will change accurately. Furthermore,
mass inflection has a significant impact. Overall, research focusing on various techniques such as machine learning reinforcement,
deep learning modelling and predictive algorithms is needed to curb this epidemic from spreading more quickly and in turn reduce

the recorded casualties.
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