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ABSTRACT: The purpose of this study is to develop the forecasting models of rubber production and export
quantity of Thailand. The statistical methodology consists of four techniques, namely, regression model with seasonal
dummy and time trend, Box-Jenkins concepts using SARIMA(p,d.q)(P,D,Q)s, and seasonal exponential smoothing
through Holt-Winters additive and multiplicative models. The empirical results found that the regression with
seasonal dummy and time trend is the best fitted model based on the lowest value of the RMSE benchmark. In 2016,
the prediction of the two time series shows that the production has an increasing rate by 3.47%, but the export quantity
has a decreasing rate by 0.31%. The oversupply in rubber market will be seriously occurred as an imbalance between
demand and supply in the country. Policymakers, private sector, farmers, entrepreneur and related stakeholders in
rubber industry should concern these empirical findings to provide the appropriate policies in order to minimize the
risks and enhance the competitiveness of Thailand’s rubber commodity.
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procedure WazFLLLNeNNIal PRO TasunsuAle
ﬁmmmwuﬂaﬂmﬂﬂmﬁ (Heteroskedasticity)
LREE Heteroskedasticity-robust standard
error ?”T\iﬁmﬁuﬂizaw%rmiﬁmum (Coefficient of
determination) #3240# R-squared WaAHY
sy VB NNIRFL LTI TN eI NS
wlAsuutlasesiauils PRO way EXP 14T s3aens
87.343 LA 95.593 ANNATAL

Table 1 The estimation of regression model with seasonal dummy and time trend

PRO EXP
Variable Coefficient S.E. t-statistics Coefficient S.E. t-statistics
D1 12.460" 0.051 242.493 7.706* 0.209 36.819
D2 12.083* 0.044 273.751 7.739* 0.208 37.095
D3 11.473" 0.058 195.964 7.728” 0.208 37.143
D4 11.331% 0.079 142.821 7.501* 0.207 36.128
D5 11.933* 0.061 192.632 7.483* 0.207 36.099
D6 12173 0.048 249.299 7.583* 0.207 36.631
D7 12.217* 0.043 283.020 7.683* 0.206 37.142
D8 12.219* 0.041 295.616 7.716" 0.206 37.322
D9 12.250* 0.040 301.614 7.690* 0.207 37.091
D10 12.206* 0.042 288.467 7.753* 0.207 37.298
D11 12.129* 0.047 256.636 7.7147 0.208 37.023
D12 12.290* 0.047 260.696 7.746% 0.208 37.089
Time 0.003* 3.367 x 10° 9.482 0.027* 0.004 6.536
Time? - - -8.307 x 10 1.810x 10° -4.587
R-squared 0.873 - 0.955 - -
D.W. statistics 1.923 - 2.261 - -

Note: * from P < 0.05 and S.E. refers to standard error.
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(Spurious relationship) Iﬂ?;l’a‘tamﬁ‘ulfmﬁﬁmmﬁ\‘]
(Stationary time series) waneifly fayafifiringns
(Mean) ANA ML 991 (Variance) wazANAN
wils1le9udan (Covariance) liasuutlaslmna
1981 (Granger and Newbold, 1974; Enders, 2010)
ﬁaﬁumﬁLm'}:ﬁﬁqammﬁmmmgmmm‘lu
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Table 2 The ADF unite root tests

225

(Seasonal unit root) ¥3an13NAGaL 1(D) ANKNATNNT
AN®84 Lai and Lu (2005) WL916mw13 PRO LAY
EXP annsnUfjiasansigiundnatineditedifny
NAERARILAL 0.05 1 SUFUAMNLANFAILLILIE
q@mm’ﬁl 1 visad (D) windu 1(1)

Table 3 LAAIHANITUIZUIUATNIINHLAAT
FreAtsndeansieniign 1e9fauUL SARIMA
(p,d,q)(P,D,Q)s WUfiﬁfﬁTf;LLuuwmﬂmﬁﬁmw
WN1zaNT9A9uls PRO Aa SARIMA(1,1,1)
(1.1,1), TmﬂmLmuwmm‘m‘wummmmmmm
mu;ﬂi EXP A8 SARIMA(1,1,0)(0,1 ., FaHgLLL
wmmmnmqiuuﬂmmmmuwuﬁﬂlummmq
ANNAALAREU s lEanAad Ljung-Box
Q statistics t AMUANFIIDITINIATT 6 LA 12
flaianansnlfiasaunignumdn nannie fuuy
wennsafliiflavduiusaessonisaanatnanulu
AaLag

Level, I(d) =0 First difference, I(d) = 1 Seasonal I(D)

Variable .y . L
t-statistics P t-statistics p t-statistics P
PRO -0.984 12 -9.248* 11 -10.708* 3
EXP -1.884 0 -16.247* 0 -6.630* 11

Note: * from P < 0.05. The time lag (p) selection is from the lowest value of the Schwarz information criterion (SIC).

Table 3 The estimation of SARIMA(p,d,q)(P,D,Q)s

PRO EXP

Variable Coefficient S.E. t-statistics Coefficient S.E. t-statistics
a, 5499 x 10*  1.722x 10" 3.193 -0.001 0.001 -0.982
61 0.405* 0.063 6.375 -0.241* 0.069 -3.467
0, 0.285* 0.068 4.148 - - -

(i)1 -0.992* 0.015 -62.938 - - -
CI)12 -0.950* 0.022 -43.128 -0.945* 0.017 -55.006
R-squared 0.510 - - 0.530 - -
D.W. statistics 1.856 - - 1.982 - -

Q6 statistics 2.379 - - 2.663 - -
Q,, statistics 4.122 - - 10.780 - -

Note: * from P < 0.05 and S.E. refers to standard error.
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3. msdfusauandiniuuidaaganiania
wurAnaslaaf-TuNas
o a al

nsdfuiTauend WU TEAG AN AR
LUIARLBILEAM-ILNDT AL LLNENNTRITING
UanuazAkLUnensninyAnslu Table 4 wanali
WIINHANTTLTE NN UAT NN RAB SURIANNAN (A)
wurlfuinan (B) uariladaggnia (C) lnena

WNUNEAT 44 (2) : 219-228 (2559).
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109ANA wualinna waziladengnia aoue
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Table 4 The estimation of seasonal exponential smoothing

PRO EXP

Variable Additive model  Multiplicative model Additive model  Multiplicative model
A 386,049.779 367,389.090 18,170.488 18,028.269
982.877 982.877 60.044 60.044

C(=1) 35,202.901 1.142 21.183 1.001
(=2) 27,068.436 1.093 744.568 1.066
(=3) 11,436.971 1.019 120.255 1.037
(=4) 57,416.624 1.199 894.883 1.085
(=5) 106,190.562 1.437 946.146 1.063
(=6) -8,205.256 0.973 1,265.943 1.097
(=7) -120,519.015 0.538 1,477.673 1.068
(=8) -136,556.068 0.479 -2,130.855 0.847
(=9 -38,745.062 0.846 -2,069.178 0.821
(=10) 12,990.061 1.062 -1,439.615 0.901
(=11) 26,615.831 1.105 -75.342 0.990
(=12) 27,104.013 1.106 244.339 1.023

Note: C refers to the coefficient of seasonal frequency (12 periods).

4. manlFaudiaudsz@nsnwaauuunwensal

naFauinsudss@nsnindouwuunennsnily
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RMSE ﬁ'm;m (RMSE Ny 36,487.360) LAy
FauuLnensafiiaaumEnzanluA FUTaN
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\auiud fneds SARIMA (RMSE Winfiu 39,134.120)

o '3 o a =
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fANATINALAN (RMSE Wil 39,867.181) WAL
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naNIaNyAM (RMSE Winfu 40,916.044) A1u
a9y Tuanueisanls EXP wuansdanuudnnng
Y o 1 £ =
amneelagldiudsjuggniaiaziualdunand
ArLEnzanlun W Nl NN g a L uiu
\asanlidnadf RMSE singn (RMSE winfu
1,831.589) LAYFILLLNENNIRIAN AN NNz aN 11
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1,980.568) LATHILLLNIINTUIAINLUIAAURIL
and-lauAug #1833 SARIMA (RMSE Ay
2,012.747) ANNAAL

Table 5 The efficiency comparison between forecasting models using RMSE statistics

Forecasting techniques

Variable Multiplicative
Regression model SARIMA model Additive model
model
PRO 36,487.360 39,134.120 39,867.181 40,916.044
EXP 1,831.589 2,012.747 1,980.568 1,838.384
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