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Preface

It is with great pleasure that we present this extended abstract book, titled "The 5%
Research Exhibition in Mathematics and Computer Sciences (REMACS 5.0)". This
book is a collection of research work in the fields of Computer Science and
Mathematics, contributed by the final year students from Universiti Teknologi
MARA, Perlis Branch. The aim of this book is to showcase the diversity and depth
of research in these two interrelated fields.

Mathematics and Computer Science are two fields that have seen tremendous
growth and advancement in recent years. With the rise of new technologies and
the increasing demand for data-driven solutions, researchers in these fields have
been working hard to develop new theories, algorithms, and models that can help
solve some of the most pressing problems of our time. This book is a testament to
their hard work and dedication.

The abstracts in this book cover a wide range of topics, including algebra, analysis,
logic, computer architecture, algorithms, artificial intelligence, machine learning,
computer network, netcentric computing and many more. The work presented
here is both theoretical and practical, and has the potential to impact many areas
of society, from finance and healthcare to education and security.

We hope that this book will serve as a valuable resource for future students in the
fields of Mathematics and Computer Science. We also hope that it will inspire more
students to pursue innovative and groundbreaking research in these two fields.
Finally, we would like to express our gratitude to all the contributors for their hard
work and dedication, without which this book would not have been possible.
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COMPARISON BETWEEN ARIMA MODEL AND FUZZY TIME
SERIES: FORECASTING ENDEMIC COVID-19 CASES IN MALAYSIA

Nur Atikah Mohd Razali and Nor Azriani Mohamad Nor
College of Computing, Informatics and Media, Universiti Teknologi MARA Perlis Branch, Malaysia

Abstract

The coronavirus disease 2019 (COVID-19) began in December 2019, with Wuhan, China serving as
the originating of the disease. Chinese government disclosed the discovery of the new coronavirus to
the world, and the World Health Organization (WHO) declared the confirmation of the virus. Up to
January 25, 2020, the virus began to spread in Malaysia from the three Chinese nationals who had
previously had intimate contact with an infected individual in Singapore. On April 1, 2022, Malaysia
announced the transition phase of COVID-19 from pandemic to endemic due to the success of COVID-
19 vaccination. However, despite the endemic phase, the cases of COVID-19 still persist in Malaysia
and surpassed thousands of cases daily. Thus, this led to this study on forecasting the endemic COVID-
19 cases in Malaysia by comparing two methods to find the best model. In order to meet the aim, Fuzzy
Time Series (FTS) Chen Model and ARIMA method were used to evaluate the endemic cases of
COVID-19. The best model was chosen by evaluating the smallest value of Mean Squared Error (MSE)
and Mean Absolute Percentage Error (MAPE). ARIMA (3,1,2) model was chosen as the best model to
forecast the endemic cases of COVID-19 since it generated smallest value of error measure.

Keywords: COVID-19, ARIMA, FUZZY TIME SERIES, FORECASTING

1. Introduction

According to the Malaysian Ministry of Health, COVID-19 cases still affect people in Malaysia, despite
the country having passed the endemic phase of the disease. Much research were conducted to model
and forecast COVID-19 cases during the pandemic. Government announced that Malaysia will enter
the ‘Transition to Endemicity’ phase starting April 1, 2022. However, the number of cases still
increasing. Therefore, our objective of this study is to forecast the endemic COVID-19 cases in
Malaysia from April 1, 2022, to November 30, 2022, using the proposed method. ARIMA model and
Fuzzy Time Series are used to compare the best model for the forecasting method to predict the endemic
COVID-19 cases in Malaysia.

2. Methodology

Data of endemic COVID-19 cases was collected daily from April 1,2022 to November 11, 2022. The
data obtained has been analysed using the ARIMA model and Fuzzy Time Series. In the ARIMA
model, the data were divided into two parts; estimation (75%) and evaluation (25%). Then, it was
generated by using three steps: model identification, model estimation and diagnostic and forecasting.
While Fuzzy Time Series (FTS) generated by using Chen model and calculated the forecasting value.
The best model between ARIMA and FTS will be chosen based on the smallest value of error measure.

Two error measures were used; Mean Squared Error (MSE) and Mean Absolute Percentage Error
(MAPE).

3. Results and Discussion

This study aimed to find the best effective model in forecasting COVID-19 cases in Malaysia during
the endemic phase using the ARIMA model and the Fuzzy Time Series (FTS). Mean Squared Error
(MSE) and Mean Absolute Percentage Error (MAPE) are used to evaluate the accuracy of forecast data.
The lowest value of the error measure indicates the best model. The ARIMA model proposed ARIMA
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(3,1,2) as the best model. The error measure obtained; 199342.52 for MSE and 13.9408 for MAPE.
FTS achieved 824541.72 MSE and 41.4560 MAPE using the Chen model. Thus, ARIMA was the
superior model above FTS since it had the lowest MSE and MAPE. As a result , ARIMA model
performs better in the COVID-19 forecast.

4. Novelty of Research / Product

Several research had been proposed by previous researchers in forecasting COVID-19 cases in Malaysia
and other countries. Shaharudin et al., (2021) had perform a study in forecasting COVID-19 cases in
Malaysia from 30 April to 31 May, 2022. The study conducted to produce the accuracy of forecasting
result by using Recurrent Forecasting-Singular Spectrum Analysis method. Another study by Dehesh
et al., (2020) had perform an ARIMA model in forecasting COVID-19 by using data between January
22, 2020 and March 11, 2020 in five different countries. An application of hybrid method of Fuzzy
Time Series and Particle swarm optimization (PSO) in forecasting COVID-19 cases in Vietnam is
proposed by Tinh, (2020). Forecasting COVID-19 has done by many researchers. However, most of
the study was performed in forecasting the pandemic phase of COVID-19 and applying other method
than ARIMA and Fuzzy Time Series. Thus, in this study, the application of the ARIMA model and
Fuzzy Time Series is used to forecast the COVID-19 cases in Malaysia for endemic phase. The two
method is applied to compared which model is the best as the forecasting method.

5. Conclusion

Based on the result, ARIMA model chosen as the best model compared to Fuzzy Time Series
since the model proposed lowest value of MSE and MAPE. Thus, this indicates that ARIMA
model is suitable model for forecasting the endemic COVID-19 cases in Malaysia.
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