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Abstract—Tourists get attracted towards Malaysia because of 

our culture and geography. Apart from heritage and culture, the 

tourists from all over the world visit here for various purpose. 

Therefore, forecasting tourist arrivals with high level of accuracy 

becomes important because it can ensure the development of 

tourism industries. So, this study focuses on tourist arrivals to 

Malaysia. This paper attempts to define the component of 

patterns exist in the time series data, to determine the most 

suitable model best fits in data series by using the error measure 

that are Mean Square Error (MSE) and Mean Absolute 

Deviation (MAD) and to forecast the one-step ahead forecast on 

the best model. In this study, data of tourist arrivals to Malaysia 

has been obtained from January 2000 until December 2018. All 

228 monthly data were analyzed by using selected Univariate 

Modeling. The result found that tourist arrivals to Malaysia has a 

linear trend model and Double Exponential Smoothing with α = 

0.17 was the best model for this time series. 

 

Keywords: Forecasting, mean absolute error, mean square 

error, tourist arrivals. 

I. INTRODUCTION 

According to [1] said the definition of tourism consists of 

the activities of people travelling and living outside their 

usual environment. 

Malaysia is 9
th

 country in the world for tourist arrivals. 

Besides that, The Travel and Tourism Competitiveness 

Report 2017 has recognized Malaysia as the 25
th

 out of 141 

countries and ranked as the fifth best in Asia. The revenue 

from tourist arrivals has become an important source of 

income for economy, occupational, tax revenue, income and 

foreign exchange [2].  

According to [3], Malaysia received international tourist 

of 25,948,459 in 2017 and has shown decline of 3% 

compared to the previous year. ASEAN dominated the 

75.1% of the total tourist arrivals share and brought about 

19,478,575 tourists to Malaysia. 

Tourism industry is one of the sectors that can become 

more resilient and recover quickly [4]. The statistic shows 

that a significant drop of tourist arrivals in Malaysia for the 

year of 2015. Besides that, it is reported that the industry 

indicates a sign of recovery in the first half of 2016 as it 

registers increase of 3.7% arrivals compared to 2015 in the 

same period [5]. 

Forecasting is very important in tourism industry. The 

accuracy of forecasting provides direct assistance to the 
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state government and industry player to assist them in 

making decisions, avoiding waste and inefficiency of 

tourism resources, thus reducing the risk and uncertainty [6] 

.Based on [7] is said tourism can be the largest world 

industry that stated in the World Travel and Tourism Report 

(WTTC) because the tourism is cannot only contribute to the 

employment sector, but contribution are also important in 

generating national wealth.  

For this paper, the tourist arrivals analysis is focused 

mainly on Malaysia. There are three objectives in this study 

to be achieved. The first objective is to determine which 

component pattern exists in the data time series. The second 

objective is to determine the most suitable model best fits in 

data series. The last objective is to forecast the one-step 

ahead forecast on the best model. 

II. LITERATURE REVIEW 

According to [8] on to forecast tourist arrivals to 

Malaysia, they are several prediction or forecasting 

techniques were used such as the Autoregressive Integrated 

Moving Average (ARIMA) forecasting method, the naïve 

method, simple exponential smoothing method, Holt’s 

method and Holts-Winter’s trend and seasonal method. 

Based on the result obtain shows that the Moving Average 

10 model was the better model rather than others. 

In another study, in [9] make a comparison between 

Regression model and Autoregressive Fractionally 

Integrated Moving Average model with using 

Autoregressive Moving Average. It found that ARFIMA 

(7,0.42,10) model was better. 

Based on study by [10] that focus quarterly data on 

forecasting international tourist arrivals to Australia using 

the Multiplicative Seasonal models outperform the Single, 

Double, The Holt-Winters Non-Seasonal Exponential 

Smoothing models and Holt-Winters Additive in forecasting 

for period 1998 to 2000, it shown that the first difference 

forecast of tourist arrivals performs bad performance rather 

than multi-stage projection. 

Another study, by [11] tested for seasonal unit roots, in 

[12] the presence of unit roots did not mention in their 

tested. 

The forecast obtained in a study of tourist in-flow in 

Singapore conducted by [13] using SARIMA model, 

ARIMA model and Holt Winters. The results show that 

SARIMA outperformed the other two models with Mean 

Absolute Percentage Error (MAPE) was 3.21. 

There is no single forecasting method consistently 

perform models in every situation. In a competition to 

forecast with the best model to fit, the econometric models  
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are emphasized when the annual data are used whilethe 

model of time series usually show their advantage for higher 

frequency data. 

III. METHODOLOGY 

A. Data 

This study used data that were obtained from a secondary 

source. Data on tourist arrivals to Malaysia were obtained 

from the Tourism Malaysia websites. The set of data consist 

of 228 monthly data on tourist arrivals to Malaysia from 

January 2000 until December 2018. 

The training set contains 168 data points from January 

2000 until December 2013 while the evaluation set consists 

of 60 data points from January 2014 until December 2018. 

B. Univariate modeling 

For this study, a few types of models will be used to study 

the patterns of component exist in the data which are Naïve 

with trend, Single Exponential Smoothing, Double 

Exponential Smoothing and Holt’s Method. Naïve with 

trend model as in (1) can be used for a short time series and 

can be presented as, 

1

2


 

t

t
kt

y

y
F                                       (1) 

where in model (1) can be denoted as the actual value at 

time t and 1ty  is the actual value in the preceding period. 

Then, a Single Exponential Smoothing can be determine by 

changing the current period of forecast with the difference 

between current forecast and actual value [13]. It can be 

denoted as below in (2),   

  ttkt FyF   1                                         (2) 

where 

ktF    : smoothed value for single exponential in period 

kt  , where k =1,2,3, ... 

ty     : the actual value in time period, t  

        : the constant of unknown smoothing  10   

tF       : the forecast value for period t 

Second model is Double Exponential Smoothing that also 

known as Brown’s method. A linear trend characteristic is 

useful to generate multiple-ahead forecast. It can be denoted 

as following: 

Let, 

tP  : smoothed value for exponential of ty at time t 

tP   : smoothed value for double exponentially of ty at 

time t 

where 

   11  ttt PyP                    (3) 

   11  ttt PPP                    (4) 

     kPPPPF ttttkt *
1

2 






    (5) 

In model (3) is used to compute single exponential 

smoothed value of ty and model as in (4) is used to compute 

double exponential smoothed value of ty . Then for model 

as in (5), it is used to compute k-step-ahead forecast. 

Lastly, to overcome the problems when estimating the 

trend values that sensitive to random influences Holt’s 

Method can be. Holt’s method obtained 2 parameters will 

provide more flexibilities. It can be denoted as the 

following: 

   111   tttt QPyP       (6) 

     11 1   tttt QPPQ       (7) 

 kQPF ttkt *       (8) 

 

Model as in (6) is used to compute the exponentially 

smoothed series, then model as in (7) is used to compute the 

trend estimate and model (8) is used to compute m-step-

ahead into the future.  

C. Error measures 

In evaluating the models, MSE and MAD will be used for 

comparing the models. The following are the error measures 

that used for this study: 

 
n
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In model (9) and (10) ttt yye ˆ where the actual 

observed value at time t and tŷ  is the fitted actual at time t. 

IV. RESULTS AND DISCUSSION 

A. Descriptive analysis 

In this analysis, there is only one variable since it was a 

univariatemodelling technique which is the value of tourist 

arrivals. Table I shows the average of tourist arrivals to 

Malaysia is 1,732,763. Then, the minimum value of tourist 

arrivals is 456,374 while the maximum tourist arrivals is 

2,806,565. Thus, the maximum value indicates that the latest 

tourist arrivals is on December 2018. 

Table- I: Descriptive analysis of tourist arrivals to 

Malaysia 

Variable Mean Minimum Maximu

m 

Tourist Arrivals 1,732,763 456,374 2,806,565 

B. Time series plot 

A time series plot differs from other designs that collect 

data on the same variable at regular intervals (for instance, 

weeks, months, or years). Thus, this study uses monthly 

time series design to assess the impact of a treatment over 

time. Fig. 1 shows the tourist arrivals in Malaysia for 

January 2000-December 2018. 

Tourist arrivals increase at an average rate of 10.0 per 

cent per annum, higher than the target of 6.9 per cent during 

the year 2000 to 2005. This steadily growth remained 

throughout that period except in 2003 when tourist arrivals 

decrease due to the Severe Acute Respiratory Syndrome 

(SARS) as well as uncertain world politics. After that, 

Malaysia tends to have a steady tourist arrival and the  
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number of arrivals keep on increasing. 

 
Fig. 1:Tourist srrivals in Malaysia (2000 – 2018) 

 

For determining the component exist in the time series, 

the data is illustrated by construct line graph. The result 

shown in Fig. 1. The line chart above show that there is a 

component exist in the time series data which is linear trend 

model. This is because the line chart shows that there is a 

general upward and downward movement along the linear 

line. The linear equation as follow in (11): 

9522.00068.0ˆ  xy                                              (11) 

where 

ŷ  : the value of tourist arrivals at time t 

x   : the time variable 

This equation is useful to forecast the value of tourist 

arrivals in the future. The estimation can be changed as time 

is changed. 

C. Comparison model for time series data 

In this section, the tourist arrivals were evaluated by using 

Naive with Trend, Single Exponential Smoothing, Double 

Exponential Smoothing and Holt's Method. Microsoft Excel 

is employed to find the best value of parameters (α and β) 

using solver. The best model is determined by the lowest 

value of MSE and MAD. The summary of evaluation on 

MSE and MAD represented in Table II. 

Table- II: Summary of evaluation using the MSE and 

MAD 

Error 

Measure 
Models 

Fitted 

Period: 

January 

2000 - Dec 

2013 

Evaluation 

Period: January 

2014 - Dec 2018 

MSE 

Naïve with 

Trend 
.0642 .1802 

Single 
Exponential 

(α=0.47) 

.0255 .0330 

Double 
Exponential 

(α=0.17) 

.0299 .0304 

Holt's Method 

(α=0.47, 
β=0.01) 

.0254 .0320 

MAD 

Naïve with 

Trend 
.1950 .3150 

Single 
Exponential 

(α=0.47) 

.1140 .3140 

Double 
Exponential 

(α=0.17) 

.1230 .1360 

Holt's Method 
(α=0.47, 

β=0.01) 

.1130 .1370 

 

Based on Table 2, the most suitable model to predict the 

value of tourist arrivals in Malaysia is Double Exponential 

Smoothing with α = 0.17. Since, this model has the smallest 

value of MSE and MAD for both evaluation parts compared 

to other models. On the second spot is Holt’s Method with α 

= 0.47 and β = 0.01, followed by Single Exponential with α 

= 0.47; and lastly the worst model is the Naive with Trend. 

Thus, it can be concluded that Double Exponential 

Smoothing is the best model with α = 0.17. As a result, the 

one-step-ahead-forecast of the tourist arrivals to Malaysia 

for Double Exponential Smoothing with α = 0.17 is 

2,175,722. 

V. CONCLUSION 

This paper studied the component exist in the time series 

data, determine the most suitable model best fits and 

forecast one step ahead forecast on the best model on tourist 

arrivals to Malaysia. Based on the analysis, the component 

that exist in tourist arrivals in Malaysia is linear trend 

model. Then, it was analyzed by using selected 

Univariatemodelling to achieve the second objective 

evaluated by using error measure which are MSE and MAD. 

The best model for this study is Double Exponential 

Smoothing. So, this model used to determine one step ahead 

forecast. Thus, all the objectives have been achieved. 

Further implementation can be focused in time series such 

as analyzing by using autoregressive integrated moving 

average (ARIMA) model. 
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