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1. Introduction

An outbreak can be defined as when a large number of people become sick or have the same
disease simultaneously, and it could remain in one area or spread out to other areas and
become more extensive in the chain of the disease which can last in a few days or several years.
While pandemic is a disease epidemic that affects several countries or continents
simultaneously. It has an enormous impact and kills more people than an outbreak. When it
became apparent that the disease was severe and spreading rapidly across a large region, the
World Health Organization (WHO) declared COVID-19 a pandemic (Robinson, 2020).

People are currently amid an ongoing pandemic caused by the new strain of a novel coronavirus
or COVID-19. It was reported at the end of 2019 by World Health Organizations and declared a
global health emergency. The COVID-19’s word had the meaning where “CO" stands for corona,
"VI" for virus, ‘D’ for disease, and 19 refer to the year the virus had been recognized. The virus
began spreading in 2019, in Wuhan, Hubei, China (Ducharme, 2020).

Despite the inaccuracies of medical predictions, forecasting is still helpful for better
understanding the present situation and planning for the future (Petropoulos & Makridakis,
2020). Therefore, this study conducted on the COVID-19 virus in Malaysia to predict future
positives, recoveries, and deaths cases. It focused on cases in Selangor only because Selangor
continues to mark the country’s highest daily cases of COVID-19 (Ying, 2020). The Box-Jenkins
method was used because it is one of the suitable methods for identifying, adapting, checking,
and utilizing the result.

2. Methodology

The monthly data of positive, recovery and death COVID-19 cases (September 2020 - April 2021)
obtained from the Ministry of Health Malaysia were used to forecast the COVID-19 cases in
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Selangor. There are 5 main stages in the Box-Jenkins Method which involve data processing,
model selection, parameter estimation, model checking and forecasting. The general models
used in this study are:

ARIMA Model
Vi = H+Piyut...+ .y, -0.84-...- 0.8, (1)
SARIMA Model:
(1-“'(15‘)‘131,(35)(1-41:-')"(143:‘)D y:=0 + 6(B)0q(B’)e; (2)
Where,

W refers to constant.

®, Yoo +...+ @y, , refers to AR.

8.e, -...- 6,e ,refers to MA.

g, refers to Gaussian white noise.

¢(B) refers to an ordinary autoregressive component.
©(B) refers to an ordinary moving average component.
0,(B°%) refers to the seasonal autoregressive components.
de(B’) refers to the seasonal moving average components.

(1-B)“ refers to an ordinary difference component
(1-B°)° refers to the seasonal difference component.

3. Results and Discussions

Durbin Watson (DW), Akaike Information Criterion (AIC) and Schwarz Criterion (BIC) were used
to validate the appropriate ARIMA and SARIMA models. Table 1 shows the values of DW, AIC
and BIC of the appropriate ARIMA and SARIMA models for three different cases. The future
values for positive, recovery, and death cases in May 2021 until April 2022 were forecasted
based on the best selected model for each case. Figure 1 illustrates the graphical representation
of positive, recovery and death cases in May 2021 until April 2022.

Table 1 The values of DW, AIC and BIC

Cases Models DW AIC BIC
Positive ARIMA (1,1,1) 1.9146 14.0639 14.1218
SARIMA
Recovery (1.0.3)(2,1.1)s, 2.1553 14.8622 14.9519
SARIMA
Death (1,0,1)(1,1,1)., 2.0147 43571 4.4468
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Figure 1 The graph of future values for (a) positive, (b) recovery and (c) death cases
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4. Conclusion

(c)

In conclusion, this study can be used as a reference for future researchers on other severe and
dangerous diseases. This is because this infectious disease will affect the human population and
affect daily human life, and will disrupt the economic, transportation, and education sector. This
study indicated that the Box Jenkins method was an easy-to-use modeling method for rapidly
forecasting the spread of COVID-19 in Selangor. In addition, we recommend using another
approach such as Artificial Neural Network. The development of ANN algorithm-generated
COVID-19 outbreak curves are very close to the actual cases, and this method also attained
future forecasts for both infections and deaths with high correlation coefficients with respect to
reported cases in all studied countries.
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