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Abstract— The purpose of this research is to develop the model of forecasting retail oil and natural gas vehicles prices for automobiles 

in Thailand using time series data mining techniques. There are three techniques such as Linear Regression, Multi-Layer Perceptron 

and Support Vector Machine for Regression. The data used for this study was collected the retail oil and natural gas vehicles prices in 

Thailand from 2012-2018 AD. totally 84 months. This research found that the suitable forecasting model for retail oil and natural gas 

vehicles prices as followed: 1) The forecasting model using Linear Regression was the most suitable for Gasohol E85 and Ultra Force 

Diesel, which had the rate of MMRE (Mean Magnitude of Relative Error) with the percentage of 2.46, and 4.60. 2) The forecasting 

model using Support Vector Machine for Regression was the most suitable for Gasohol 91, Gasohol 95, Gasohol E20 and Natural Gas 

Vehicles (NGV), which had the rate of MMRE with the percentage of 3.69, 3.20, 3.54, and 6.89, respectively. 
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I. INTRODUCTION 

  Office of the National Economic and Social Development 

Council (NESDC) reported Thailand’s economy grew at an 

average annual rate of 3.90% in 2017, compared with an 

increasing in 2016.  According to an increasing of export 

products by 9.70%, household consumption, government 

expenditure, investment and business travel [1]. However, 

there is the increasing number of tourists arrive in Thailand. 

On the other hand, the industrial index (MPI) increases 1.60 

percent, the production of rubber products, the manufacture 

of electronic tubes, and the production of engine and 

automobile spare parts etc. Then the use of energy is an 

important mechanism in driving the country's economy. Due 

to the shortage of energy, the government has to import 

energy for commercial use. The factors that cause energy 

crisis are as follows. 

Decreasing the production of energy 

Office of the National Economic and Social Development 

Board (NESDB) states that the energy consumption was 

2,120 barrels compare to the crude oil consumption per day, 

which increased by 1.10 % from 2016.  Natural gas has the 

highest consumption rate of 42.0% followed by coal/lignite 

tar, the use of hydroelectric/electricity imports. The 

decreasing of production energy were 972 barrels in 2016 

compare to the crude oil consumption per day in 2015, which 

decrease by 4.60%. The production of natural gas, crude oil 

and lignite decrease by 3.90%, 13.40%, and 4.50%, 

respectively as a result of the decreasing source of energy. 

Type of oil consumption 

In 2017, the average consumption rate of gasoline and 

gasohol were 30.10 million liters per day, which increase by 

3.40%  from  2016,  according  to  the  falling  oil  prices  of   

gasohol and gasoline. The car users switched from gasohol to 

gasoline because there were more gasoline service stations        

 

than gasohol service stations. However, natural gas 

consumption was 4,682 million cubic feet per day, which 

decreased by 1.0% from 2016. Although the usage of gasohol 

decreased by 12.90%, the consumption of natural gas in the 

industrial sector increased by 4.0%. 

II. RESEARCH OBJECTIVES 

 The purpose of this research is to develop the model of 

forecasting retail oil and natural gas vehicles prices for 

automobiles in Thailand using time series data mining 

techniques. There are three techniques such as Linear 

Regression, Multi-Layer Perceptron and Support Vector 

Machine for Regression. The researcher chooses time series 

for the experiment, which can be divided into 6 data sets. the 

researcher selects 6 data sets for the increasing consumption 

e.g. Gasohol 91, Gasohol 95, Gasohol E20, Gasohol E85 and 

Ultra Force Diesel and natural gas for vehicles (NGV), which 

have the average price of 30.7835 baht, 31.9928 baht, 

28.6693 baht, 21.4488 baht, 27.4076 baht, and 12.1327 baht 

respectively. 

III.  RESEARCH METHODS 

Times Series Data 

Time series data is a data set that is collected and stored 

continually under increasing time [2]. These data will be 

collected continuously for the periods of time such as gold 

price and the amount of water in the dam, which will be 

recorded in daily.  Sometimes, the data may be collected 

though the sequence of time such as car accidents during the 

New Year Festival. Time series are the combination of level, 

trend, and seasonal components. However, the purpose of 

time series data collection is to create a model for prediction 

future values based on Times Series Analysis. 

Linear Regression 

Cai and Hall found that linear regression is the method for 

analyzing the data in order to find the relationship between 

dependent variables and independent variables [3]. It shows 

the relationship between the dependent variable and the 
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independent variable in the form of quantitative data, which 

can be written as follow. 

 

...21 +++= cxbxa
 

 

Multi-Layer Perceptron: MLP 

Kubat suggested that multilayer perceptron has fully 

connected feed-forward nets [4].   

This network has one or more layers that have been 

developed by the weakness of Single Layer Perceptron for 

providing higher computation. It consists of input layer, 

hidden layer and output layer [5].  

Support Vector Machine for Regression 

Support Vector Machine for Regression (SVM) is the 

algorithms used to classify group of data by using the 

decision hyperplane. SVM is applied to create equations for 

estimating linear regression that represents decision 

hyperplane. It is the method that used the current and 

historical data. After SVM can classify to the training data 

set, it can make predictions of outcomes. This research 

creates the method of linear regression function by using the 

sequential minimal optimization for SVM Regression 

(SMOreg) [6]. The methodology that the researcher used as 

follows: 

1. Study and analyze the problem 

The rate of domestic energy usage is increasing every year, 

especially the use of oil and natural gas. The import of energy 

has an impact on the growth rate of economy and industry.  

The researcher developed this model for forecasting retail oil 

and natural gas vehicles prices for automobile in Thailand 

according to fluctuated prices. The researcher gathered retail 

oil prices and natural gas prices last year.  The data set was 

used by the researcher, which is the retail oil and natural gas 

for vehicles automobiles in Thailand for 2012 to 2018 (PTT 

Public Company Limited) [7]. 

2. Data Preparation.  

This research focuses on building a model for predicting 

oil and natural gas prices for automobiles in Thailand by 

using times series data mining techniques e.g. Linear 

Regression, Multi-Layer Perceptron and Support Vector 

Machine for Regression. This forecasting model derived 

from three algorithms, which can compare the performance 

between them.  This research was divided into 2 parts: 1) 

training data set by using Root Mean Square Error (RMSE) 

and Mean Absolute Error (MAE) for comparing the model 

efficiency. 2) testing data set by using Magnitude of Relative 

Error (MRE) for estimating the model’s performance, which 

split it into monthly. This data set consists of retail oil and 

natural gas prices for automobiles, which divided into 84 

months for 2012 – 2018. Each data set was divided into 2 

parts: 1) training data set for predictive model in 2012-2017. 

2) testing data set in 2018. 

3. Data Analysis 

The research used WEKA version 3.9.1 to analyze and 

create the model of forecasting retail oil and natural gas 

vehicles prices for automobiles in Thailand by using times 

series data mining techniques. Therefore, the result will be in 

the form of a model that is considered as the knowledge 

representation. The forecast model looks like sliding 

window, which is in the form of time series. The research 

used data set from 2012-2017 as a testing data. This data set 

was divided into 4 lagged: 1) 3 month 2) 6 months 3) 9 

months and 4) 12 months. The results of the testing can be 

used to determine the algorithms that suitable for the model. 

The target prediction in 2018, which are an indicator of 

suitable algorithm as shown in Table 1 

 

Table 1 Monthly Time Series Data Set 

 

 
 

Table 1 shows times series that will be split into 12 

months. The researcher used time series data mining 

techniques for prediction retail oil and natural gas vehicles 

prices for automobiles: 1) Linear Regression, 2) Multi-Layer 

Perceptron, and 3) Support Vector Machine for regression 

The researcher calculated the MRE and MMRE in order to 

select the appropriate model to implement. [8] 

 

 

 

 

 

 

 

Fig. 1 The Model processing for forecasting retail oil and 

natural gas prices for automobiles [9] 

IV. RESULTS 

As the results, the model performance was measured for 

predicting retail oil and natural gas prices for automobile by 

using time series data mining techniques. These techniques 

conduct in 3 methods by using training data set. The model 

processing as follow: 

1) Comparing the performance of predictive models. 

The research selected the retail oil and natural gas price 

into 6 data sets for create the forecasting model. The data set 

was used in 2012-2017 for testing the model. Then they 

would be divided into 4 lagged: 1) 3 months, 2) 6 months, 3) 

6 months, and 4) 12 months. These can create the model for 

predicting retail oil and natural gas prices for automobile as 

well as analyze the efficiency of data mining techniques.  

 

 

 

Table 2 Comparison of prediction model performance by 

using historical data (Lagged). 
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Table 2 shows the results of prediction for each data 

mining techniques. The research found that there are the 

different number of lagged by using MAE and RMSE as 

performance indicator. The experiment showed that the 

model used linear regression techniques, multi-layer 

Perceptron and support vector machine. It is the most 

efficient for lag 12 in price of gasohol 91 (DS#1), gasohol 95 

(DS#2), and gasohol E20 (DS#3). Price of gasohol E85 

(DS#4) is the most efficient when the model used linear 

regression techniques and multi-layer perceptron in lag 12. 

Due to support vector machine is the most efficient MAE in 

lag 12. The RMSE is the most effective in lag 9. Price of 

Ultra Force Diesel (DS#5) is the most efficient when the 

model used linear regression techniques and multi-layer 

perceptron in lag 12. However, support vector machine is 

suitable for lag 6. Price of NGV (DS#6) is the most efficient 

when the model used linear regression in lag 6. Multi-layer 

perceptron is the most efficient MAE in lag 3 whereas RMSE 

is the most effective in lag 12. Moreover, support vector 

machine is the most effective in lag 6. The researcher creates 

a model to predict monthly retail oil and natural gas vehicles 

prices for automobiles.  

2) Comparison of Performance Prediction Model. 

The researcher applies the model of forecasting retail oil 

and natural gas vehicles prices for automobiles in 2018. The 

data set was split type of gasoline and gasohol in each month 

by using time series data mining techniques, and magnitude 

of relative error as shown in Table 3. 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3 Comparing model’s predictive performance gasohol 

91 

 

 
 

From Table 3, The model of support vector machine was the 

most efficient for gasohol 91, which had the rate of MMRE 

with the percentage of 3.69.  

 

Table 4 Comparing model’s predictive performance gasohol 

95 

 
 

From Table 4 found that the model of support vector machine 

was the most efficient for gasohol 95, which had the rate of 

MMRE with the percentage of 3.20. 

 

Table 5 Comparing model’s predictive performance gasohol 

E20 

 

 
 

From Table 5 found that the model of support vector machine 

was the most efficient for gasohol E20, which had the rate of 

MMRE with the percentage of 3.54. 

 

 

 

 

 

 

 

 

 

 

Table 6 Comparing model’s predictive performance gasohol 

E85 
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From Table 6 found that the model of linear regression was 

the most efficient for gasohol E85, which had the rate of 

MMRE with the percentage of 2.46. 

 

Table 7 Comparing model’s predictive performance Ultra 

Force Diesel 

 

 
 

From Table 7 found that the model of linear regression was 

the most efficient for Ultra Force Diesel, which had the rate 

of MMRE with the percentage of 4.60. 

 

Table 8 Comparing model’s predictive performance NGV 

 

 
 

From Table 8 found that the model of support vector machine 

was the most efficient for NGV, which had the rate of MMRE 

with the percentage of 6.89. 

V. DISCUSSIONS 

The purpose of this research was to compare the efficient 

algorithms for data mining techniques. The research used 3 

techniques: 1) linear regression, 2) multi-layer perceptron, 

and 3) support vector machine. The data set was split into 

training data set and testing data set. The research calculates 

mean magnitude of relative error by using the historical data, 

which can provide the appropriate method for the forecasting.  

According to Panishussadon and Ketcham found that the 

forecasting of LPG by using neutral network. Average total 

sales are 10,000 baht that the error is equal to 600 units per 

day [10]. Lekkla and Thongkam investigated that forecasting 

of foreign exchange rate by using time series data mining 

techniques. They are also calculated mean absolute error and 

root mean square error, that the value is equal to 1.11±2.10 

and 1.13±2.14 respectively by using linear regression, 

multi-layer perceptron, and sequential minimal optimization 

regression [11].  

VI. RECOMMENDATIONS 

Based on the findings of the research, here are the 

recommendations to be considered: 

1. Other factors affecting oil and natural gas price for 

automobiles, such as inflation, should be considered in order 

to find the trending in price and rate of inflation. They can 

improve economics in long term. 

2. Consideration other techniques such as artificial neutral 

network for the forecasting methods that are more suitable for 

data set.  

CONCLUSION 

This research investigated the algorithm that they are the 

most suitable for the forecasting. As the mentioned that the 

purpose of this research is to develop the model of 

forecasting retail oil and natural gas vehicles prices for 

automobiles in Thailand by using time series data mining 

techniques. As following conclusions can be drawn from the 

techniques which is the highest rate of MMRE and RMSE. 

The result of this study indicated the algorithms that 

researcher used as follows: 1) linear regression was the most 

suitable for gasohol E85 and ultra force diesel, which had the 

rate of MMRE with the percentage of 2.46, and 4.60. 2) 

support vectors machine for regression was the most suitable 

for gasohol 91, gasohol 95, gasohol E20 and NGV, which had 

the rate of MMRE with the percentage of 3.69, 3.20, 3.54, 

and 6.89, respectively.  
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