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Abstract. Indonesia has a remarkable potential in tourism sector, hence government should regulate all 

matters related with tourism and pay more attention to the developments happening in the tourism sector, 

including policy-making and planning. One way to aid the government in policy making and planning is 

by conducting a prediction about the number of incoming international tourists to Indonesia. This paper 

will elaborate the analysis about the comparison between multiplicative Holt-Winter and decomposition 

method in predicting the number of incoming international tourists to Indonesia. This paper aims to 

determine the appropriate forecasting method suitable for the available data pattern and provides more 

accurate forecasting result. Forecasting could be conducted using multiplicative Holt-Winter 

method and decomposition method. Meanwhile to determine the error level and forecast 

accuracy, mean absolute percentage error (MAPE) is used. Analysis result showed that 

prediction using Holt-Winter method provides MAPE of 4.7098%, meanwhile the MAPE for 

decomposition method is 3.3254%. It could be concluded that to determine the number of incoming 

international tourist to Indonesia, decomposition method is more appropriate. 

 

1. Introduction 
Geographically, Indonesia has shoreline length of more than 95,181 km, consisted of 13,446 islands 
and ocean area about 3.1 million km2. Indonesia is known for its diversity either in its natural or 

human resources. In terms of human resources, Indonesia owns 1128 ethnicities, 746 languages and 

dialects alongside various cultural expressions and their traditional customs [1]. These properties and 
cultural heritages have been globally acknowledged as world cultural heritage sites (8 cultural 

heritage). Meanwhile, in natural resource sector, Indonesia owns 51 national parks with their own 

biodiversity, 35 primate species, 25% endemic species, habitat for 16% of reptiles and amphibians 
existing in the world, and also a habitat for 17% of all known birds species in the world. All these 

wealth and diversity are a potential for Indonesia to excel in tourism sector [1]. 

The contribution of tourism sector towards world gross domestic product (GDP) is 9%, 1 out of 
11 job vacancies are created by tourism sector and its contribution towards world export value is USD 

1.4 trillion or approximately 5% of all current exports in the world [2][3][4]. On national scale, the 

tourism sector ranked fourth in the highest foreign exchange income after oil and gas, coal and palm 

[1]. Though the tourism potential in Indonesia is currently up to par, this does not necessarily mean to 
hold back development measures. The role of the government as a facilitator and dynamist essentially 

means that the government has a task to create policy and planning. In terms of tourism policy and 

planning, Veal [5], described this framework of tourism as a system which is not to be separated from 
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one another. There are five interconnected elements involved in policy making and planning related to 

tourist destination; those elements are: man or society, organization, facility and service related to 

tourism, environment and process. Hence, in policy making and planning, the government should pay 
a better attention towards those five elements. For policy making and planning in tourism, the role of 

tourism arrival forecasting is highly necessary [6][7][8]. 

Rosy and Ponnusamy [9], applied Holt-Winter method in their study to forecast hotel room 
availability. This forecasting is based on a problem about the fluctuating hotel room request on day of 

arrival and has a tendency to be uncertain. The forecasting method on the study is a quantitative 

method, and its result showed that the applied forecasting method could express actual data pattern. 
The authors agreed that in the uncertainty of the economy variable, forecasting method could be 

applied in planning and policy making on hotel room availability. Similar studies which applied Holt-

Winter method had also been done by Rajchakit [10], Mamula & Duvnjak [7], Blagojevic et al. [11] 

and Tratar [12]. Konarasinghe [3] conducted forecasting method review for tourist arrival growth 
incoming from Western Europe countries to Sri Lanka. The forecasting method is conducted using 

additive decomposition and multiplicative method. Residual plot and Anderson-Darling statistics are 

applied as goodness of fit test in model validation. Among those two forecasting techniques, the 
method which yield the least error is selected. Analysis result showed that additive decomposition 

method is the most suitable method to forecast incoming tourist arrival from Western Europe 

countries. The author also stated that tourist arrival forecasting is a very necessary discipline in 
planning, resources management and other decision making process in either micro or macro level. 

Another study which applied this decomposition method is also conducted by Yahya et al. [13], 

Rajchakit [10] and Çuhadar [14]. 
Referring to the commentary above, this paper analyzes the comparison between two methods, 

i.e. the multiplicative Holt-Winter method and decomposition method to predict the number of 

international tourist arrival to Indonesia. This study aims to obtain an appropriate forecasting method 
suitable for the available international tourist arrival data pattern and obtain a more accurate forecast 

result, i.e. one with least error level. This forecasting is necessary in aiding stakeholders to arrange 

tourism plan and policy in Indonesia. 

2. Materials and methods 
This section will elaborate the material and method involved in this study. Material refers to the data 

being used in this study including the source of the data. Meanwhile, method refers to the model and 
approach to analyze the data. 

2.1. Materials 
The object of this study was international tourists arriving in Indonesia through 19 main entries. The 

analyzed data were data comprising international tourist’s arrival from July 2013 to June 2017. This 

tourist arrival data was a secondary data obtained from Statistics Indonesia (https://www.bps.go.id). 

The international tourist arrival data was shown on Table 1 and charted on Figure 1. The forecasting 

techniques being used in this study were Holt-Winter and decomposition. The data were analyzed 

using software Microsoft® Excel and Minitab® 16. 
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Table 1. Data of international tourist’s arrival to Indonesia 

 
 

The data presented in table 1 can also be presented in graphical form as given in Figure 1. 

 

 
Figure 1. Data of international tourist’s arrival to Indonesia 

2.2. Methods 
This section will comprise applied techniques in data analysis for international tourist arrival to 

Indonesia forecasting. 

2.2.1. Holt-Winter Method 
According to Sood & Jain [15], Cankurt & Subasi [16], and Padhan [17], forecasting is a branch of 

statistics which resembles an important element in decision making. Rosy and Ponnusamy [9] 

suggested that statistically, multiplicative Holt-Winter forecasting method has three equations which 

were slightly different with additive Holt-Winter method. The three equations in multiplicative Holt-

Winter method are as follows:  

� Determine the overall smoothing value using the equation below: 
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� Determine the trend smoothing value using the equation below: 

11 )1()( �� ���� tttt TFFT �� .                                                                                                    (2) 

� Determine the seasonal smoothing value using the equation below: 
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� In the end of period t , the forecasting value for the period of kt �  is determined using the 

equation below: 
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With tF  as the forecasting smoothing value for the period of t ; tX  as the actual value for the 

period of t ; tT  as the trend smoothing value for the period of t ; tS  as seasonality component value 

for the period of t ; tŶ  as forecasting value on period t  for the m  consecutive periods; m  as the 

number of forecasted periods. The �  as the smoothing parameter for trend (0< 1	� );  �  as the 

smoothing parameter for trend (0< 1	� ); �  as the number of forecasted periods. The �  as the 

smoothing parameter for trend (0< 1	� ); and L  as the number of period within a seasonal cycle. 

2.2.2. Decomposition method 
Konarasinghe [3] and Petrevska [18] suggested that the decomposition method is a forecasting method 

which requires four main components to forecast future values. Those four components are trend, 

seasonality, cycle and error. The decomposition method is based on the assumption that the present 
data are a combination of several components which could be simplified into: 

),,,( ttttt ECSTfX � . 

 Simple moving data average decomposition method (classic decomposition) assumes that the 

multiplication could be written mathematically as follows: 

ttttt ECSTY 


� ,                                                                                                                   (5) 

with tX  as periodic sequence value (actual data) during period of t ; tT  as trend component value 

during the period of t ; tS  as seasonality component value during the period of t ; tC  as cycle 

component value during the period of t ; tE  random (irregular) error component value during the 

period of t ; tŶ  as prediction value for the period of t .  

To solve equation (5), several steps should be followed as shown below: 

� On actual data tX , the calculation of moving average which length was represented as p  equals 

to the length of seasonality (e.g.: 12 months, 4 quarters or 7 days). This is to assume the 

association with trend and cycle. Hence, an equation is known as: 

ttt CTM 
� .                                                                                                                                  (6) 

� To determine the effect of seasonality tS , equation (5) is divided by equation (6), thus a new 

equation is obtained as below: 

tt
t

t ES
M
Y


� .                                                                                                                                  (7) 

� Identify the appropriate trend effect towards the data using the smallest regression and quadratic 

method, thus, an equation is obtained as follows:  

Linear trend is shown below: 

btaTt ��ˆ , 

Quadratic trend is shown below: 

2ˆ ctbtaTt ��� , 

Cubic trend is shown below: 

32ˆ dtctbtaTt ���� ,                                                                                                                  (8) 

with a  as intercept constant parameter and b , c , and d  as coefficient parameter. 

� To determine the effect of cycle tC  is by obtaining the division result of equation (6) with trend 

tT , hence, an equation obtained is as follows: 
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� To obtain forecasting result, the equation below is used: 

tttt CSTY 

�ˆ .                                                                                                                            (10) 

The residual value obtained by subtracting actual data and forecasting result on the period of  t  

could be used to determine the accuracy of the prediction. 

2.2.3. Forecasting accuracy 
Forecasting (prediction) is conducted because of the presence of complexity and uncertainty faced by 

the forecasting model maker. A forecasting model is said to be highly accurate if the said model has 

the least error level [19; 20]. Several methods exist to measure the accuracy of a forecasting model, 

one of which is Mean Absolute Percentage Error (MAPE). The MAPE could be determined using the 

equation below:  
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100%,                                                    (11) 

With tX  as periodic sequence value (actual data) on the period of t , tF  as the forecasting value (data 

goodness of fit value) during the period of t  and n  as the number of forecasting periods [19; 20]. 

3. Result and analysis 
This section will be displaying results which includes: forecasting using multiplicative Holt-Winter 

method and forecasting using multiplicative decomposition method. 

3.1. Forecasting using multiplicative Holt-Winter method 
By using the data on Table 1, referring to the discussion about Holt-Winter method, it was known that 
the prediction of the number of international tourist arrival could be conducting by following these 

steps: to determine overall smoothing value, equation (1) was used; to determine trend smoothing 

value, equation (2) was used; and to determine seasonal smoothing value, equation (3) was used. 

Hence, on the end of period t , the forecasting value for period kt �  was determined by using 

equation (4).  
Meanwhile, the accuracy of the forecast was measured by using equation (10). Using Microsoft 

Excel software, parameter value which minimized the MAPE was obtained � = 0.143, �  = 0.636, 

and � = 0.94. Forecasting result using multiplicative Holt-Winter method was presented on Table 2. 

 

Table 2. Forecasting result using multiplicative Holt-Winter method 

 
 

The forecasting result presented on Table 2 could also be presented in forms of graph or chart as 

presented on Figure 2. This forecast using multiplicative Holt-Winter method yields MAPE error of 

4.7098%, and thus, gave forecast accuracy of 95.2902%. 
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Figure 2. Actual data and forecasting using multiplicative Holt-Winter method 

3.2. Forecasting using multiplicative decomposition method 
By using data on Table 1 and referring to the discussion about multiplicative decomposition method, it 

was known that the prediction of the number of international tourist arrival could be conducted by 

following these steps: assumed effect of trend and cycle was obtained by using equation (6); 

seasonality effect tS  was determined using equation (7); the appropriate trend effect was identified by 

using equation (8), where a new equation was obtained as follows: 

 tTt 303.385313.722031ˆ �� 32 894.0082.50 tt �� ;                                                               (12) 

Hence, cycle effect tC  was obtained by using equation (9). While forecast result could be 

obtained by using equation (10). The final forecasting result using multiplicative decomposition 

method was presented on Table 3. 
 

Table 3. Forecasting result using multiplicative decomposition method 

 
 

The forecasting result presented on Table 3 could also be presented in forms of graph or chart as 

presented on Figure 3. This forecast using multiplicative Holt-Winter method yields MAPE error of 

3.3254%, and thus, gave forecast accuracy of 96.6746%. 
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Figure 3. Actual data and forecasting result using multiplicative decomposition method 

 

3.3. Discussion 
Referring to the data presented on Table 1 and the graph on Figure 1, it was known that international 

tourist arrival to Indonesia during July 2013 to June 2017 was fluctuating each month; occasionally 

increased on certain month and decreased on the other. However, after paying a closer attention, 

Figure 1 showed that during the period of July 2013-June 2017, the tourist arrival trend had a tendency 

to increase. This showed that the tourist arrival to Indonesia was gradually increasing. Since tourism 

sector was a prime sector in economic growth in Indonesia, the tourism sector should be managed 
carefully. To be managed well, the tourism sector should be supported with proper planning and 

policies as well. Forecasting the international tourist arrival was one of the basic ways to plan and 

make certain policies in the tourism sector. The forecasting on this study was conducted using two 
approaches, i.e. the multiplicative Holt-Winter method and multiplicative decomposition method. 

The forecasting using multiplicative Holt-Winter method was based on in sample data, with the result 

being presented on Table 2 and graph being presented on Figure 2. Referring to Figure 2, it was 
known that the forecast data graph plot using multiplicative Holt-Winter method almost overlaps the 

actual data. This forecast result yields MAPE error of 4.7098%, hence the forecast accuracy using 

multiplicative Holt-Winter method was 95.2902%. This simply meant that the multiplicative Holt-
Winter method yields a high accuracy result given that the result was able to express actual data with 

an accuracy of 95.2902%. 

The forecasting using multiplicative decomposition method was based on in sample data, with the 
result being presented on Table 3 and graph being presented on Figure 3. Referring to Figure 3, it was 

known that the forecast data graph plot using multiplicative decomposition method also almost 

overlaps the actual data. This forecast result yields MAPE error of 3.3254%, hence the forecast 
accuracy using multiplicative Holt-Winter method was 96.6746%. This simply meant that the 

multiplicative Holt-Winter method yields a high accuracy result given that the result was able to 

express actual data with an accuracy of 96.6746%.  
Comparison of these two forecasting method as applied for forecasting international tourist 

arrival within the period of July 2013-June 2017 showed that the method with higher accuracy level 

was multiplicative decomposition method. Thus, in the future, this multiplicative decomposition 

method was proposed to be applied for forecasting as a basis in planning and policy making in tourism 

sector of Indonesia. The forecasting using out sample data for the period of July 2017-June 2018 was 

presented on Table 4. 
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Table 4. Forecast result for out sample data using multiplicative decomposition method 

 
 

Where tS  were calculated using equation (6), tT̂  equation (11) and tC  equation (8)? Meanwhile, 

forecasting tŶ  was calculated using equation (9). Based on the forecasting result on Table 4, it could 

be concluded that the international tourist arrival during the period of July 2017-June 2018 was 

approximately 12,466,650 tourists. 

4. Conclusion 
This paper had analyzed the comparison between multiplicative Holt-Winter method and multiplicative 

decomposition method and their application in forecasting the number of international tourist arrival to 

Indonesia. The analyzed data was the international tourist arrival data during the period of July 2013-June 2017. 

Analysis result showed that the MAPE error using multiplicative Holt-Winter method was 4.7098%, hence 

forecasting accuracy of 95.2902%. Meanwhile, forecasting using multiplicative decomposition method 
yielded MAPE error of 3.3254%, hence forecasting accuracy of 96.6746%. Thus, forecasting using 

multiplicative decomposition method was better and recommended to analyze the current international 

tourist arrival data. Out sample data forecast result using multiplicative decomposition method 
revealed that the international tourist arrival during the period of July 2017-June 2018 was 

approximately 12,466,650 tourists. 
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