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ABSTRACT

The objectives of this research were to find a forecastting model of the monthly
sugar export volume of Thailand by the three methods: the Holt Exponential Smoothing,
Holt Winter's Exponential Smoothing, and ARIMA method, and to compare the performance
of the forecasting models with the minimum root mean squar eerror (RMSE) criterion. The
data were the 83 monthly sugar export volumes of Thailand from January 2017 to
November 2023, reported by the Customs Department, Thailand. The first 72 records of
data, from January 2017 to December 2022, were used to build the models with all of the
methods. The last 11 records of data are used to test the performance of models. The
results found that the most appropriate model for forecasting the monthly sugar export
volumes of Thailand was the ARIMA (1,1,0)(0,1,1);, model with the lowest RMSE value of
44.5986. The second best model to forecast the monthly sugar export tvolume of Thailand
was the additive Holt-Winter's exponential smoothing model with an RMSE value of
45.9401.

Keywords: Sugar export volume; Time series; Holt-Winter; ARIMA
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Figure 1 Monthly sugar exports of Thailand (Unit: Metric tons)
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Figure 2 Comparative results of forecasting the monthly sugar export volume of Thailand

using Holt's exponential smoothing.
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Figure 3 Results of forecasting the monthly sugar export volume of Thailand with additive

and multiplicative Holt-Winter's exponential smoothing.
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Figure 4 ACF and PACF plots for monthly sugar export volume of Thailand after differencing

witha)d=2,b)d=1&D=1,andc)d =2&D=1
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Table 1 Results of the significance test of the parameters and the Ljung —Box statistic test of the

possible models.

. Ljung-Box
Model Parameters  Estimates Z-test P-value AIC
(P-value)
1) ARIMA AR(1) -0.2582 20673  0.0387 17.0700
. . 507.3844
(1,1,000,1,1);, SMA(1)  -1.0000 42390  <0.0001  (0.1470™)
AR(1) 0.7587 34594 0.0005
2) ARIMA : 15.7330
MA(1) 0.5609 21071 0.0351 e 508.3029
(1,1,0,1,1),, — (0.2038™)
SMA(1)  -0.9994 37423 0.0002
3) ARIMA MA(1) -0.2293 19746 0.04831 17,5410
; e 507.9042
0,110,111z SMA(1)  -1.00000  -4.3512  <0.0001  (0.13047)
AR(1) -0.2581 20433 0.0410
4)  ARIMA — 168690
MA(1) -0.9911 75198 <0.0001 . 512.3250
(1,2,10,1,1),, — (0.1546™)
SMA(1)  -0.9696 41096 <0.0001
AR(1) -0.7474 143593 <0.0001
5 ARIMA MA()  -05602 23035 002125 (01600 oo ece
(1,2,2)0,1,0),, (0.1109™)
MA(2) -0.4572 20092  0.0445*
. 14.2860
6) ARIMAO.2,1)  MA(1) -1.0000 114132 <0.0001 . 598.4675
(0.2828™)

27 Table 1 wuindl 6 Muvviiaumngauluniswensaivinunisdseontimae
deuvessznalng Sadadendinuuiiianunainndewdudassfudieadi LungBox waziien
AIC ﬁwqﬂ WUIIFLUUT 1 ARIMA(1,1,0)(0,1,1),, HA1&@8@ Ljung-Box windu 17.0700 A1 P-value
Wiy 0.1470 uawilen AIC figawinfu 507.3844 wagdauuuiidian AIC dsesasnAefuuud3
ARIMA(0,1,1)(0,1,1),, #A1@8# Ljung-Box tviNfiu17.5410 A1 P-value t¥i1AU 0.1304 wagdian AIC
Wi 507.9042 agUfauuy ARMA fngasluniswensaiuiinmunisaseantimaneifiounes
Usewdlne@s ARIMA(L,1,00,1,1);,

4. wansiUBUfiBUNSNENSainFaLUU 3 33

namsiUSeuTisulsEans awdiinensaiusunanisdseentiiaasetieuvesUseinelneg
(miheueIngy) F1e33nsUuBsuLUUEIE i weslsar T3n1sUSUSsULUUIIT R wes
Toaviuaziumosionsdiiauinuasdiguuasiuuueiiin nad Figure 5
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