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ABSTRACT

Tourism industry has become one of the main sources for Malaysia's income. It affects other
sectors such as hotels, retail businesses and transportations. Thus, it is important to
monitor the development of tourism industry, so that proper planning can be enforced.
Therefore, forecasting by using time series analysis, which is the Box-Jenkins method will
be discussed here to provide future information to support the decision-making processes.
The forecast performance has been compared by using magnitude error measurements.
The empirical result shown that SARIMA (0,1,0)(0,1,1)2 is the best model in forecasting
tourist arrivals with only 8% different between 12 of the actual and forecast values.

Keywords: Tourism; forecasting; Box-Jenkins; time series
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1. INTRODUCTION

Malaysia is separated into two regions which are the Peninsula Malaysia and Borneo with
variety of ethnics and cultures. Malaysia has been blessed with cultural diversity and the
amazing background. Therefore, Malaysia is seen as one of the most perfect spots for
tourists’ destinations around the world. For instance, Malaysia is a well-known destination
as one of the most fascinating travel destinations in South East Asia.

Tourism is one of the vigorous sectors in contributing world’s economy (Kadir & Karim,
2012). This is because tourism activities can gain huge profit where it becomes an
economic savior to many countries. The tourism industry in Malaysia has been started in
the 1970s, after the 1972 Conference of the Pacific Areas Travel Association (PATA) in
Kuala Lumpur (Marzuki, 2010). This conference gave a relatively huge impact since it
provides information on the profitable gain from the tourism industry. Since then, the
government had put a lot of efforts in developing tourism industry in Malaysia. As an
example, the Malaysian government has highlighting the tourism strategy
developments in five Malaysian Plans (MPs) (Mosbah & Salleh, 2014). The
successfulness of the tourism industry has proven since 1987 where the country’s
economic growth has been partially depended through this sector (Ooi, Hooy, & Mat
Som, 2013).

The economic growth in tourism sector can be proven with the data recorded by the
Ministry of Tourism, Art and Cultural Malaysia (MOTAC). The available data where it is
in the form of time series give valuable information for future planning and
management. Thus, the time series analysis is suitable as statistical approach that gives
inside of the recorded data. The main purpose of using time series analysis is to develop
a mathematical model that can produce forecasts of future observations (Khandelwal,
Adhikari, & Verma, 2015). Forecasts are crucial for planning and inventory control in
many applications. For tourism, the forecasts can help in define various data types such
as the numbers of tourist arrivals, length of stay and expenditures. Therefore, this paper
aims to model and forecast the tourism demand based on the data of tourist arrivals in
Malaysia.

2. LITERATURE REVIEW
2.1 Forecasting in Tourism

Forecasting is important in the tourism sector since it will predict the trend of tourism
demand and supply in a specific destination. Therefore, forecasting is seen as an
important component in the tourism planning and management process (Elena et al.,
2012). Previously, there are two approaches in demand forecasting which are
qualitative approach and quantitative approach (Uysal & Crompton, 1985; Peiris, 2016).
According to Uysal and Crompton (1985), the qualitative approach consists of
Traditional Approaches, Delphi Model and Judgement-aided Model, meanwhile, the
quantitative approach requires the existence of previous data which can be categorized
as Time Series, Gravity and Trip Generation Model, and Multivariate Regression. Based
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on Uysal and Crompton (1985), the quantitative approach is seen as the suitable
approach in which, the time series methods through the Box and Jenkins model (Box &
Jenkins, 1976) can provide a direct statistical result to forecast the future of tourism
demand. Based on the Box-Jenkins model, the time series approach that commonly
being applied in previous studies is simple ARIMA model or seasonal ARIMA model
(Peiris, 2016). The SARIMA model is seen as the most suitable and direct method to
forecast the tourist flows and arrivals in a specific destination (Suhartono, 2011). Hence,
this study is intended to model and forecast the tourist arrivals in the context of
Malaysia through the SARIMA model.

2.2 Tourism Industry in Malaysia

Malaysia has been blessed with multicultural people with various religions and unique
history which can contribute to tangible and intangible heritage. Hence, Malaysia owns
a Unique Selling Proposition (USP) which can be promoted to attract international
tourists to visit Malaysia. The tourism industry is seen as an important sector to boost
the Malaysia economy and therefore, there are various efforts have been done by the
Malaysian Government through Malaysian Plans, National Tourism Policy (NTP),
National Ecotourism Plan (NEP), and Malaysia Tourism Transformation Programme
(MTTP) (Mosbah & Salleh, 2014). Moreover, various efforts have been done by MOTAC
to increase the numbers of international tourist arrivals such as promoting the Visit
Malaysia Year (VMY). Thus, it is important for the current study to forecast the tourist
arrivals which in line with the target of Visit Malaysia Year 2020.

3. METHODOLOGY
3.1 Box-Jenkins Method

Box-Jenkins methodology is a class of linear models that is capable in representing
stationary as well as nonstationary time series (Rahman, Lee, Suhartono, & Latif, 2016).
This methodology refers to a set of procedures for model identifying, model estimating
and model checking using time series data (Hanke & Wichern, 2005). Forecasts follow
directly from the form of the fitted models. The Box-Jenkins aim to obtain a model that is
parsimony. Parsimony referred to a model that has the smallest number of parameters
needed to adequately fit the patterns in the observed data.

There are several types of Box-Jenkins model including autoregressive (AR), moving
average (MA), autoregressive moving average (ARMA) and autoregressive integrated
moving average (ARIMA). AR, MA and ARMA representing the model for stationary data
while ARIMA represent model for the non-stationary data. The general form of ARIMA
model can be written as:

¢ (B)(1-B)'Y =0 (B)z, (1)
where ¢ (B)=1-¢B-_-¢ B"and 0 (B) =1-0B-  -0B'.
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The ARIMA model is a generalization of simple model, AR, MA and ARMA and with the
integration, /, in data differencing. The form can be denoted as ARIMA (p,d,q). The
notation d represents the number of times that the raw observations been differences.

There also another form of Box-Jenkins method which is seasonal autoregressive
integrated moving average (SARIMA) model where the seasonal components are included
in the model. The generalized form of SARIMA model can be extended from (1) which is:

p(B)Y® (8°)(1-8)' (1-8°) v =0 (B)® ()¢ (2)
where ¢(B) =1-¢B- -¢ B, @ (B)=1-®B- -®B", 6(B)=1-0B- -6Band

i Lo , . ome , Lo,
® (B)=1-® B—_—0© B°.The seasonal in seasonal ARIMA can be abbreviated as SARIMA

3.2 Forecast Evaluations

For this study that compare between single series, the root mean squared error (RMSE)
and mean absolute error (MAE) are used in the magnitude error group. MAE and RMSE are
commonly used since both are the scale-dependent measures (Hyndman &
Athanasopoulos, 2014).

The RMSE calculated the loss function associated with the average of the quadratic
or square error loss. For MAE, it measures the magnitude of forecast errors where it takes
the absolute value. Thus, it does not account for over-forecast or under-forecast. The RMSE

and MAE can be written as:
Il o N
RMSE = nZ:(yt—yt)2 (3)
t=1

MAE = ! (4)

;;:1 |y, -

These measurements, RMSE and MAE are widely applied since it is simple and
understandable. Such error can be calculated directly from the actual and forecast values
without involving any unknown parameter that needs to be estimated (Elliott &
Timmermann, 2005).

4. MAIN RESULTS

The monthly tourist’s arrivals data in Malaysia is used from January 2000 until December
2017. The data is divided into two parts; (a) January 2000 to December 2016 as the training
data set to define the model, (b) 2017 (January to December) as the testing data set to
check the forecast performance. The data is shown in Table 1 meanwhile the time series
plot is given in Figure 1.
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Figure 1: Time series plot for tourist arrivals from year 2000 until 2017

Roughly, based on Figure 1 and Table 1, the number of tourist arrivals is increasing from
year to year. In December 2013, the highest number of tourist arrivals is recorded with a
total of 2,806,565 tourists have visited Malaysia. On the other hand, the minimum tourist
arrivals recorded in April 2003 with the total number of 456,374 tourists. According to
Kusni, Kadir and Nayan (2014), the reason that caused huge decrement in number of
tourists visited Malaysia in April and May 2003 is because of the outbreak of Severe Acute
Respiratory System (SARS) disease. Since it affected human health and due to safety issues,
the number of tourist arrivals decrease not only in Malaysia but also in other Asian country
like Indonesia (Ooi, Hooy, & Mat Som, 2013). However, starting from June 2003, the
number of tourists increased due to a media statement from the Health Ministry director
general Tan Sri Mohamad Taha Arif. He had clarified Malaysia is free from SARS with no
reported death or suspended case (Edwards, Mustafa, & Koh, 2003).

Besides, SARS attack, there is also other major issue in year 2008 and 2009 where the
global economic crises occurred. However, Malaysia still progressively recorded
increased number of tourists compared to previous year up to 5% (Mosbah & Salleh, 2014).

For forecasting purposed in the year 2017, the Box-Jenkins method is conducted where
the stationary series is the important methodology. Data transformation is made
accordingly, with detrended, deseasonalised and differencing for both nonseasonal (d=1)
and seasonal order (D=12) (Suhartono, 2011). The models are identified from
autocorrelation function (ACF) and partial autocorrelation function (PACF). The best model
is chosen among the competitive models based on the smallest error. Three possible
models are determined from tourist arrivals training dataset which are SARIMA (0,1,0)
(0,1,1)12, SARIMA (0,1,0) (1,1,1)*2and SARIMA (0,1,0) (1,1,0)2.

Table 2: Forecast performance based on RMSE and MAE

Evaluations SARIMA Model
(0,1,0) (0,1,1)*2 (0,1,0) (1,1,1)*2 (0,1,0) (1,1,0)*2
RMSE 193626.2 209971.6 207697.2
MAE 177451.7 195240.8 192581.6
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Instead of comparing the performance in training data set, this study compared the
performance in testing data set due to the objective is to find the best forecast model. The
result is given in Table 2. As shown, the best SARIMA model is (0,1,0)(0,1,1)*? with the
lowest value in RMSE and MAE, 193626.2 and 177451.7 respectively. Therefore, the actual
and forecast plot is given in Figure 2. As shown, the developed model (forecast) can follow
most of the pattern recorded in the actual values.

2800000
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—— Forecast

Tourist Arrivals
2400000
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2000000
|

2 - 6 8 10 12
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Figure 2: Actual and forecast values for Malaysia tourist arrivals in 2017

5. CONCLUSION

The findings have shown that the best model to forecast the tourist arrivals in Malaysia is
SARIMA (0,1,0) (0,1,1)*2. Although this method known to be the simplest or conventional
methods in time series research area, yet this result is acceptable since it provides high
accuracy with the difference between actual and forecast values is only 8%. Several
previous studies also have shown that simple method could outperform more advance or
complicated methods (Makridakis, Spiliotis, & Assimakopoulos, 2018). This is because the
model can immediately adapt to the change in the series.

The forecast result can be the benchmark idea since it can lead to better improvement in
the tourism industry. In addition, government or any related agencies can be beneficial
with the forecast values in planning tourism related programs such as providing enough
accommodation or facilities to the tourist.
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