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Abstract. This paper introduces the performance of different forecasting 
methods for tourism demand, which can be employed as one of the statistical 
tools for time series forecasting. The Holt-Winters (HW), Seasonal 
Autoregressive Integrated Moving Average (SARIMA) and Grey model (GM (1, 
1)) are three important statistical models in time-series forecasting. This 
paper analyzes and compare the performance of forecasting models using 
rough set methods, Total Roughness (TR), Min-Min Roughness (MMR) and 
Maximum Dependency of attributes (MDA). Current research identifies the 
best time series forecasting model among the three studied time series 
forecasting models. Comparative study shows that HW and SARIMA are 
superior models than GM (1, 1) for forecasting seasonal time series under TR, 
MMR and MDA criteria. In addition, the authors of this study showed that GM 
(1, 1) grey model is unqualified for seasonal time series data. 
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3.3. Roughness (R) 

3.3.1. Mean roughness (MR) 

3.3.2. Total Roughness (TR) 
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3.4. Maximum Dependency Attribute (MDA) [Herawan et al. (2010)] 

aj

3.5. Accuracy of TR, MMR and MDA Techniques 

Example 1
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Table 2.

4. Data description  

4.1. Mean absolute percentage error (MAPE) 

4.2. Evaluation of rough set data 

Case1. MAPE range according to Lewis (1982), the value of MAPE being less than 10% 
denotes a high degree of accuracy. Moreover, when it lies between 10-20% predictions is 
good, 20-50% is reasonable and more than 50% depicts inaccuracy in prediction. 
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Figure 1.

4.3. Data 

5. Result analysis and discussions 

Start 

Normalize the MAPE of Tourism, Non-Tourism and All-
purpose objects into its equivalent rough set information 

system 

Compute TR, MMR and MDA of all the attributes of the 
data sets 

Select the best attribute based on minimum MMR and 
maximum TR and MDA 

Stop 
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5.1. Case 1: The rough set information system 

Table 3.
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Table 4.

 
(i) 

 
 

(ii) 

 
 

(iii) 

 
 



12 

 

 

 

 

 

 

ai

  



13 

Table 5

 
  

 

 

Table 6

 
 



14 

Table 7.

 
 
 

Figure 2.
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Figure 3.

5.3. Case 2: The rough set information system 
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Table 8.

Table 9.

 

Table 10.
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Table 11. Degree of Dependency using MDA criteria 

 

 

Figure 4.

 
 

 

Figure 5.
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6. Conclusions  
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