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Abstract

Thailand ranks first in the world in exporting natural rubber. The export volume of block rubber
(Standard Thai Rubber : STR) constitutes the largest export share. The objective of this study was to
determine the time series analysis techniques for forecasting the STR block rubber export volume by
comparing between (1) Statistical smoothing models, i.e., Holt's Exponential Smoothing Method, Brown's
Exponential Smoothing Method, Damped Exponential Smoothing Method, Simple seasonal, Winter's
additive Smoothing Method and Winter's multiplicative Smoothing Method, (2) Box and Jenkins models and
(3) Backpropagation neural network. Monthly STR block rubber export volume were collected from January
2015 to December 2020, a total of 72 months. The data were split into 2 sets to identify model parameters
and validate the forecasting model, Respectively. It was found that the Box and Jenkins models under the
form of ARIMA (1,1,2) had the highest forecasting accuracy with the mean absolute error (MAE) and mean
absolute percentage error (MAPE) of the validation data set of 8,667 tons and 9.73%, respectively, which
were within the acceptable criteria of the Rubber Authority of Thailand. The ARIMA (1,1,2) will be used to
forecast the STR block rubber export volumes in 2021 and later for planning the procurement of key
chemicals used for quality assurance of STR block rubber to be exported and for determining the calibrating

plan of the STR block rubber quality inspection tools for the Rubber Authorities of Thailand.

Keywords: Forecasting, Time series analysis, Statistical smoothing model, Box and Jenkins models,

Backpropagation neural network, Block rubber (Standard Thai Rubber)
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ARIMA(0,0,1) 15,895 16,959 12.82 20.09
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wuudaes , o o sy
Tou BLI YaFeul  Yemudeu  galseu;  gavmudeu

12-1-1 BPN* 1 02 0.4 16,208 38,974 12.44 29.57
122-1 BPN* 1 0.4 0.4 18276 38171 13.68 29.82
122-1 BPN* 1 06 0.4 22253 35878 16.44 27.03
12-2-1 BPN* 2 02 0.4 14741 38,179 11.17 29.28
12-2-1 BPN* 2 0.4 0.4 17,563 39,491 13.30 29.52
12-2-1 BPN* 2 06 0.4 16092 38,247 12.03 28.76

e * uanssuuiiseuluduind’ sugeu uastunadng
3. MsidSeuiisulssansanaesiuudnasdlunisnensalusunanisdsoonnisaiesngauyia (STR) ¥e9
Usuinelng
3.1 msiSuiisuanugnaesluniswensal
HaMsUTeufiguAugneedlunisnensalvesuuiaesUussunnEta wuudiaesdonduasiau
Aud wazuuudasuaieyreUssamiisuuuudsnnedoyadoundu @PN) Admdonle Wusemsed 4 wud
wuUTaed ARIMA (1,1,2) Tanugnaeslunisneinsaliazenuannsalunsldanuillgsiian Taedimnuaaaiedeu
TugU MAE uag MAPE veaanIuaeuldu 8,667 f wazsonazo.73 auddu LﬁaﬁmimLﬁmc-?mﬁqmmqﬂﬁaﬂu
msvhwelagldununindseuiisuinanisdeeenfiuiadswazaimensal (nwdl 4) wudanisneansaiu3uia
A15dI00nE1IUNe (STR) 209UsEImAlNEfIBLUULUUSIa89 ARMA (1,12) Suwildulanunisidsundasaiasals

ANTUUUTADIDUY

| = = v ¢ 19 o
M157199 4 NsidseuLNgy mmgﬂm’e]ﬂ‘umiWEﬂﬂimLLasmmmuﬁﬂiumﬂ%d’mwﬂﬂ

MAE ($iLJ) MAPE (%)
KuUINaed
YREEN;  YMmudey  YAlSEu;  YAvIuADU
ARIMA(1,1,2) 13,960 8,668 11.10 9.73
12-2-1BPN* 14,740 38,179 11.17 29.28

Damped Exponential Smoothing Method 14,850 8,888 11.83 10.00
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< = = a | S v oa ! ¢ a | !
NN 4 NTUTIUNIUUINIUNITEIDDNTIULNAILAZATNEINTAIVDIUIUIUNTEIDDNYILNY (STR) ‘U@QU?%LVI?TIWEJ

3.2 MsiSguiiguAuE88avemuUTIRes

dehuuudrassiidaidenlsuniaszsinuaideslugy Mean relative percentage error (MRPE)
#nafinns1efl 5 nudanuuuuTaemnUszaniaen MRPE 11nndh 0 desunuusiassUszanuemensallds
niAfiuiass egslsfimunuudiaes ARIMA(L1,2) SanudiBesilugndeuluasgamuasusiian

< o o °
M1TNN 5 AU DEIVDILUUINGABY

. MRPE (%)
LUUIGDY ~ v
YALIYUZ YaAnugay
Damped trend 0.99 1.29
ARIMA(1,1,2) 0.21 0.76
12-2-1BPN* 1.00 43.82

3.3 uuudanensneInsalfiiiussansnwgs

naMFIS0TIRuI ARIMA (1,1,2) WUIERATA LM s aud S unIsWenTalUSINaINNSAse BN e
W9 STR maqﬂizmﬂl‘maLﬁaw’mﬁmmQﬂéfaﬂumiwmﬂiaiu,asm’mamﬁQIUﬂ’lﬂ%'muﬁﬂﬂqqLLax&Tdﬁmm
duduedin wuushassnisnennsaluansseaunish 4 FaRliduinusinanisaieonenauia sTR Jufudiunanis

A9108NLABUNLAINGD 1 LABUADUNTA
Y.= 680,668. + 0.133Y,, - 0.754€, , — 0.246€, , @)

Ine? Y, Ao USunauni1sdsoane 1w STR Alaainaswennsal ad Weudl t; Y., AsUSuians

A99DNYNWYI STR U 1RBUN t-1; €, ABAIANAAIALARDY Bl LADUT t-1 Lay €., ADAIAIILAAIALAGZDU

a4 LAPUTN t-2
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4. nMswensaluSuIunsdseangnawnts sTrR lutl 2564
WU UUTIaB ARIMA (1,1,2) 1nldn1snennsalusuin1sasesnenawna STR veauseinalnglud

2564 LRaRININTA 5 WUIUSUINTAIeaNgNaLe (STR) vaausemelnednullduanas

w—(Observed
200000000 == Forecast

150000000

| 1BPON-EA

100000000 \

50000000

Jan Nov Sep Jul May Mar Jan Nov Sep
2558 2558 2559 2560 2561 2562 2563 2563 2564

Date

AMA 5 nan1swernsaiUinanisdsesnenauvie sTR vesdsimalnelul 2564
djuuarveiuTena

WUUT1889N13 ARIMA (1,1,2) dadugnsedlunisneinsaluTuianisdiesng1auvie STR 5181iauves
Useimalneuazdanuaansolunisldnumnlugeign Tnefiranunaiaindeuresnisneinsaideyayamiuaouly
35U MAE 1Ty 8,667 dunazlugu MAPE 1ufesas 9.73 Tsegluinmeif seusulsvosnssraususeinalne
uananiidadianudndessinfian wiindmensalazdaududedulumeuandensnsallddiniusinuns
dooniiuiassuszanaderay 1.37 ffunnilldnudeshilsiislsadiuiie il nssauisisemelngasi
KANINEINIRIIIMNIAseaNg Y STR vadlnedniull 2564 azhlulilumsnaununisiadoamaedilily
mssasuLarmINaNLlunsisssvieiestieiewisunumieslunssneanuazmnliiugdioonsns
uvis STR uennifianunsaldlumsdeasiunumsnaionusulumafuifssmnsiieduingavlunsuan

g19Une STR TuUSunuiung s

dolauauuy

wunltuSinunsdseansisusis STR luswianazitiunisutsdusunmuamiassian dafufenisneiis
NagNsYBINTTUIUNIHANLALANSAIBNEIUIS STR vaslnsuazgaamnssuilifsadosiundndasions ile
f91snAUliUTsUN1INIsWIty fansandneninesnisudnensnnswestneiddnenmuintdesiiedda uag

AsAnwUaTeNTnasaUsunannsaseane1yia STR dusuainensaitulunisihluldanuasimsnansansdinusi

'
A

=~ = ) A ! a | i 1 a o a Y ° sala
3JNa‘wia'ﬂ%EJEJu‘]‘VlaﬂNaGlEJ'LJimmﬂ”ISaGEJEJﬂﬂUU@Jtha @ﬂmﬁﬂ'ﬂﬁmﬂqiﬂiu‘ﬂiﬁ bUUINBINTTNYINIEUNUATINU

winzaudenanvasululidutagiuseld
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