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This research aimed to compare a mathematical model for forecasting the monthly quantity

production of biodiesel as fatty acid methyl ester in Thailand. The data was collected from the

Department of Energy Business, Ministry of Energy from January 2017 to July 2023, with 79 values,

divided into two sets. In the first set from January 2017 to December 2022, 72 values were used for

the modeling by Holt's exponential smoothing method, Brown's exponential smoothing method, Box-

Jenkins method, and combined forecasting. In the second set from January to July 2023, 7 values

were used for checking the accuracy of the forecasting models via the determination of the lowest

mean absolute percentage error (MAPE) and root mean square error (RMSE). The results found that

the Box-Jenkins method was the most appropriate method (MAPE = 41.833, RMSE = 0.324). The model

for forecasting was ARIMA (0, 2, 1) with constant.
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and

Figure 1. The movement of the quantity production of biodiesel in Thailand from January 2017 to

December 2022
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Figure 4. ACF and PACF graphs of the Figure 5. ACF and PACF graphs of the
forecast error from Box-Jenkins method forecast error from Box-Jenkins method by
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Table 1. Parameters of the autoregressive operator of order 1 (q51 ), the moving average operator of

order 1 (01) and the checking the accuracy of the forecasting models from Box-Jenkins method

Parameters
Model Ljung-Box Q (at lag
constant ®, 0,
ARIMA(p,d,q) BIC 18)
(p-value) (p-value) (p-value)

(p-value)

7.198 -0.029 -0.117 0.999
ARIMA (1,2, 1) -1.476

(0.969) (0.030) (0.389) (0.779)

22.333 -0.024 -0.562
ARIMA (1, 2, 0) -1.121 -

(0.172) (0.272) (0.000)
ARIMA (1, 2, 0) 21.674 -0.558

-1.160 - -
without constant (0.198) (0.000)
9.038 -0.029 0.982

ARIMA (0, 2, 1)* -1.529 -

(0.939) (0.048) (0.000)
ARIMA (0, 2, 1) 9.739 1.000

-1.503 - -

without constant (0.914) (0.970)
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Figure 6. ACF and PACF graphs of the

forecast error from Box-Jenkins method
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Table 2. Comparison between actual values and forecast values of the quantity production of biodiesel

in Thailand
Forecast values from methods
Month Actual values Brown Box-Jenkins Combined
forecasting
January 2023 4.562 5.180 4.970 5.075
February 2023 5.058 5.580 4.990 5.285
March 2023 4.676 6.020 4.930 5.475
April 2023 4.247 6.520 4.810 5.665
May 2023 4.259 7.070 4.670 5.870
June 2023 4.538 7.700 4.520 6.110
July 2023 4.270 8.420 4.390 6.405
MAPE 338.999 41.833 188.675
RMSE 2.471 0.324' 1.341
"Show minimum value
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Figure 8. Comparison between actual values and forecast values of the quantity production of biodiesel

in Thailand
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