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Abstract

The purpose of this research was to compare the forecasting of the Holt-Winters method with
different initial values, the Bagging Holt-Winters and the Box-Jenkins method by using the monthly crude
palm oil production in Thailand from January 2010 to December 2022, which showed both a linear trend
and a seasonal variation. The data were collected by the Bank of Thailand and divided into 2 sets. The
first set from January 2010 to December 2021 was used to create a forecasting models and the minimum
Root Mean Square Error (RMSE) was employed for model selection. The second set from January 2022
to December 2022 was used to compute the accuracy of forecasting models by using the Mean Absolute
Percentage Error (MAPE). The results showed that the Box-Jenkins method was the most appropriate

method for forecasting crude palm oil and gained MAPE 13.49%

Keywords: Time Series Forecasting, Bagging Holt-Winters Method, Holt-Winters Method, Box-Jenkins
Method, Crude Palm Oil
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Fadun1si (27)

LY -7
LN 100
Y

t

1

MAPE ==Y (27)
n

t=1
3. HANINAADY
3.1 NANTTATIZAAYIS Laar-Tunes

3.1.1 Fleari-Tumnes ilefvuadsududivesd
Uszneuuwiliiuiiunnsinefiu (5 sUuu)

INNANITILATIENTOYR F1urunandntigy
UrduivluussmalnedermunaEuduiiunndnaiu
yesesAUsznaunualifl 5 ULUU waaslumsnedt 1
agnudn Mswensaifieisleari-dumes Mvangay
dmsusaunandmiulduavlulssmdlneie
Fleari-iumesgunuuuin WernuadFuduse
psAUsznouLLalt sULULT 1 uazddumdeiinns
uANUASUSNA LN p-value fiAndu 0.435 annnn
a = 0.05 FaweniuauuAgiundniiin druvdeiinig
LaNURIUsNA Fauandluguil 3 uazuansidanmuazen
wennsalfuRousnT AN WA, 2553 Suieusimau .
2565 Ui Wis MAPE 10 11.41 wesidud faguil 4

BHUNTNMINAROUANITA: 1B INTS lﬂf‘.ﬂﬁéuiﬁ_i‘ﬂﬂ-ﬂm\ﬂ“gﬂ
snfauuySSLemt Sumeisaes AR ULLUT 1) ukuvuan

wasidus
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vdeduusandmiiuuidufu ()
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5U# 3 drundeainislean-iumes sUuuuuIn
WeamnuaAsuAuMegaIAUsENULWILdY
(5Usuuf 1)
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5UN 4 ArdunauazAmensaiannislean-iumes
sUBuuUINleMvUAASUAUmEeIAUTENBY
wwalidy (§Uuuun 1)

A15199 1 A1 RMSE 91n351aan-2uwmas aiinunan
SUAUAIYDIAUTENBUWILUNLANANSIY

Flean-Iumes sUkuUUIN sUnuURN
E‘ULL‘U‘U‘ﬁ 1 *26,831.80 39,525.60
sULUUTi 2 28,620.24 40,161.49
EULLUU‘ﬁI 3 *27,319.83 39,870.20
E‘ULL‘U‘U‘ﬁI 4 *27,104.20 39,947.18
E‘ULL‘U‘U‘ﬁ 5 26,697.27 39,469.59
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3.1.2 FWlearidumnesd Wervunasudusieds
wenaIUUTENOU

mﬂmamﬁmwﬁﬁﬁ’a;ﬂaﬁﬁmuwamamﬁwﬁumém
Aulutsewdlve defvunmBusuiSuendiulsznay
wandlumeil 2 9vnudn nsnensalsedSlear-u
wod Funnzaudmdusunananituudunvly
Uszinelnefe Fleavi-dumosguuuvuan dermue
AFufuIBuendulsznou Tnglideya 5 U Tuns
FUIUAENRY (7= 5) wardumdedinisuanuasusni

A15199 2 A1 RMSE 21035 nennsaiislean-iuines

wwilidy (gUuuu 4) Sveulwanisdudiumdoily 6
(k=6) l9i@" RMSE snfign 10 33,808.99 uazediunde

=

fnswanuwaalsnd Jadusniuuivungay faluanuldse

€

=1

Hardndenisnensal Inelinast RMSE anfigauay
drumiedin1suanuaslsni

A15199 3 M RMSE ann3snennsaniowunieleaniumes

FBuunislaa-
JusuUUINn UL

Fuwmes

nguN 1 Bwunislaan-Iumes Wemnuaansuaumg

aaAUsznaulRlLY (JUuuun 1)

, , k=2 23,408.24 35,365.31
WominuaA1uAuAIeISenduUsEnoy -3 26.531.30 35.191.01
(r=2,3,4,...,9) k=4 29,766.27 37,998.34

Blean-Iumes sUnuuUIN sUnuuAM k=5 32,206.16 39,684.77
T=2 25,110.77 34,045.51 k=6 35,037.19 40,948.09
T=3 28,231.06 29,807.03 k=1 35,679.44 41,972.17
T=4 *32,426.17 *34,071.43 k-8 37,055.76 40,838.30
T=5 %29,590.45 %29,346.95 k=9 37,787.77 40,751.49
T=6 27,336.92 *28,733.92 nguil 2 Buunfdleari-Tumes llemmundFudusie
=7 27,461.19 29,095.07 osdUsznauwnlifi (UL 3)
T=8 *31,924.72 34,185.42 k=2 24,169.37 37,471.96
T=9 *30,233.27 30,705.41 k=3 27,275.43 36,052.70
NG HUNULAATEINSHANLASUSNR k=4 *31,135.85 39,086.28
k=5 *34,858.69 42,109.05
R v e, k=6 *37,960.41 43,818.54
3.2 Nams’amswwmmsupnnﬂaam—’laumai o ¥39,476.67 4385032
91n35tgan-Iumes NinuaA1EUNLANE1ITY k-8 *40.866.05 14.450.29
3 sUuvy {idedsaulamsimuaiFusy 3 uu fe k=9 *42,441 83 44,047.61

sULUUT 1, 3 uaz 4 fiflveuanisguaiumdedu
2,3,6,.,9 (k=2,3,4, ..., 9) fuandlunmssd 2
asad 3 azduldingud 1 liflveuwmnis
duﬁ’mmaﬂfﬂﬁﬁﬂﬁuﬂﬂLL?N‘Uiﬂa ﬂfju‘ﬁ 2 F/uUNng
Teasi-Jumes lemuunr1sududisesdusznau
wnlif (GUuuUil 3) Aveuwmmsduaumdedu 4
(k = 4) i RMSE sinfign 1Ju 31,135.85 dauiwded]
mMsuanuasUsnizadunuuiivanyay LLazﬂfjuﬁ 37
wunddlgaviSumes desmunrBudussssddszneu

nguN 3 Buunidlaar-Tumes WemnuaAnTudumIg
aadUsznaulIllY (JUuuun 4)

k=2 23,581.79 *48,073.51
k=3 26,666.42 *44,518.31
k=4 29,390.61 *39,011.84
k=5 35,909.28 37,343.85
k=6 *33,808.99 39,602.93
k=17 *35,417.63 *39,252.66
k=8 *35,909.28 *40,221.09
k=9 *36,973.28 *40,462.28
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Autocorrelation Function for CPO
(with 5% significance limits for the autocorrelations)
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Partial Autocorrelation Function for CPO
(with 5% sienificance limits for the partial autocorrelations)
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UM 5 N5 ACF wag PACF %040unsuiian Lilew)
HARe 1 ATY LAgIRAA19aNTa 1 AT

3.3 NAN1ATILNA8 IS Vand-tauniud

MnMsRsandnuaznsiadeulveseynsy
nawandnihiulduAuluusemdlneuwanadaguil 1
wuh eynsunandiliingd Seldvinammadig 1 ads
LATNINAA19ANIE 1 ads wdianyinismnanng
wueynsunaIAsiLd Inheynsunailum ACF
uaz PACF fauansluguil 5

NJUT 5 WU U WanduTUS YRS ACF Uay
PACF anategn159n51 wagiinsmuasia 1 ade 39l¢
swuulu ARIMA(1,1,1) Tuduwesggnia ACF Cut
Off 71 Lag 12 uay PACF anasegesindafl Lag 12,
24, 36 uar 48 wazdnsmHadiggnia 1 ads dld
fauuully SARIMA(0,1,1),, Ivad1samruafuY
wennsaiulUldfe ARIMA(1,1,1) x SARIMA(0,1,1),,
Falsvhnsneaeusiuuunds wuiswuuiilelifany

Statistic Coef. SE Coef. t p-value
é 1.5362 0.0643 23.89 0.000
4 -0.7567 0.0707 -10.71 0.000
4 1.2171 0.0447 27.25 0.000
4, -0.2878 0.0614 -4.68 0.000
6, 0.8519 | 0.0755 11.29 0.000

317015797 4 NsVadeuAIMISITInasTisERy
HedAny 0.05 WU ¢, by, 6,, 6, Waz O, HALANE
Nnguiiiesand p-value Wy 0.000 Fedlatosnda
0.05 Faanansadeuduaunsnernsellddsaunisi (28)

YA': =Y, tY. Y.+ 153627,
—1.5362Y,,-1.5362Y, 5 + 1.5362Y,,
—-0.7567Y,,+ 0.7567Y,,+0.7567Y, ,,

~0.7567Y, s+ ¢,— 0.8519%, ,
~1.2171e, , + 1.0368¢, ;; + 0.2878¢, ,
~0.2452¢, ,, (28)
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n1snegevalLwdedldan duuunensel
Srununananitulduivludssmdlng daeadd
Ljung-Box nui druvideidudaseiuiiseduteddy
0.05 fl0991nA" p-value Hu 0.207 efiFannndn 0.05
T Lag 71 12 uagviupafientiuil lag 24, 36 uaz 48 uan
Fa9151971 5 wagNISMAAUNITLINLSUSNAGIUEARR
Anderson-darling fauanslusuil 6 wuin dauvdeves
FUU ARIMA(2,1,2) x SARIMA(0,1,1),, N 15UaNLAS
Usnifiseutiodndsy 0.05 iflosandn p-value 1y
0.802 BfiAnnnnin 0.05 faii Uy ARIMA2,1,2) x
SARIMA(0,1,1),, \Juduuuiidanumnyanlunig
wennsalsunanamuduRvluUssmalng
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Probability Plot ansrwmaaan ARIMAZ,1,2)xSARIMAC,1,1)
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