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Figure 1 Movement of time series rubber price monthly data from January 2011 to December 2020.
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Table 1 Statistics and p-value test independent of error in Holt’s model by autocorrelation Ljung-Box Q method

Lag df Statistical value p-value

18 16 8.429 0.935

*Significant difference at p<0.05.
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Figure 2 Histogram ACF and PACF of forecasting error by Holt’s method.

Table 2 Statistics and p-value test independent of error in Double exponential smoothing model by autocorrelation Ljung-Box Q method

Lag df Statistical value p-value

18 16 22312 0.173

*Significant difference at p<0.05.
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Figure 3 Histogram ACF and PACF of forecasting error by double exponential smoothing method.
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Figure 4 Histogram ACF and PACF of rubber price by Box-Jenkins method.
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Figure 5 Histogram ACF and PACF of time series rubber price data transform rank difference 1 by Box-Jenkins method.

Table 3 Estimate parameter by ARIMA(1,1,1) model

Parameter

Estimate Statistical value p-value
ARL( (I)l ) -0.906 -6.831 0.000

-0.836 -4.740 0.000
MAL(O; )

*Significant difference at p < 0.05.

Table 4 Statistics and p-value test independent of error in Box—Jenkins model by autocorrelation Ljung-Box Q method.

Lag df Statistical value

p-value

18 16 0.9561

0.889

*Significant difference at p < 0.05.
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Figure 6 Histogram ACF and PACF of forecasting error by Box—Jenkins method.
Table 5 Compare MAPE of forecasting 3 models
Rubber Price (Baht) forecasting
Value
Holt’s DES Box—Jenkins
MAPE 6.608 7.524 6.892
Table 6 Compare rubber price and forecasting value Holt’s method
Time Rubber Price (Baht) Rubber Price (Baht) forecasting by Holt’s method
Jan 2021 55.67 55.67
Feb 2021 57.32 54.79
Mar 2021 61.89 56.44
Apr 2021 60.13 61.02
May 2021 64.14 59.26
Jun 2021 59.36 63.27
Jul 2021 48.6 58.49
Aug 2021 50.22 47.72
Sep 2021 48.09 49.34
Oct 2021 50.31 47.21
Nov 2021 52.59 49.43
Dec 2021 54.02 5171
MAPE 5.724
200 A A
—— Price  -==---- Holt
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,\"al\‘
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Figure 7 Time series plot of rubber price and forecasting value Holt’s method.
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The objective of this research was to study and compare an appropriate model of
rubber price forecasting. Three models of Holt’s method, the Double exponential
smoothing method, and the Box—Jenkins method were represented. In this research,
the rubber price data of Thailand was used. The total data was collected in 132
months between January 2011 to December 2021, and divided data into two sets.

The first set had 120 months from January 2011 to December 2020 for constructing
3 models, and another set had 12 months (January 2021 to December 2021) for
comparing accuracy of the forecasts via the criteria of the lowest mean absolute
percentage error. It was concluded from this research that using Holt’s method for
rubber price forecasting in Thailand which model 5<t(k)=501+51t(k) was suitable

while the defaults were p-1053471 and b - 06522 because the mean absolute
percentage error was the lowest value (6.608).
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