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Forecasting Thailand’s Block Rubber (Standard Thai Rubber) Export Volume

Using Time Series Analysis Techniques.
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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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Yaensnensaideyagamudeulugy MaE wazlugu MAPE [HWB667 M uay 9.73% MINEINU FIWUUTIABI ARIMA
Wu mzaudunsnensalaunsuiaiesduseneuwnliuudliliesdusenauveggnia nan1snsiaaeude
AUNANIEIAVDY ARMA (1,1,2) WudrAImIsdlmesvasiiwlsiiawansaluaingud Armnuaa1nnieuyeens

nensaddimsiedeubmludaseiu Wensivaeuaad® Box-Ljung wuwuudnassliflandusiuslunues

2.3 wuudnasaATeneUsramiguwuudwedayadaundu BPN)

NAN1SNARBIAS1NLUUTIADY BPN ﬁimqa%qLLazWﬂﬁﬂﬁLmai‘miﬁaui’ﬁhqﬁu aunsallSeuiiay
mmgﬂéfaﬂumiwmﬂizﬁlﬁﬁqmswﬁ 3 WUTLUUS AR 12-2-1 BPN Felddudou 1 $u wasiivuhedeu 2 wie 1
§aM9Feush 0.2 luwuduit 0.4 Tilaidunszduluy Hyperbolic Tangent finmgniadlunisweinsalgean Tned

A1 MAE waz MAPE Tutavauaauilu 38,179 fiu uazdoray 29.28 may

< v ° a | |
M1319N 3 ANUONABIYDILUUINGDI BPN Tun1snennsaldsunanisdseananauns STR vaaUsemnelng

Sty Shsng MAE (AL) MAPE (%)

wuuTaeq . o o sy
Tou L3Bu3 YaEeuf  gemiudeu  galseu;  gamudeu

12-1-1 BPN* 1 02 0.4 16,208 38,974 12.44 29.57
122-1 BPN* 1 04 0.4 18276 38,171 13.68 29.82
122-1 BPN* 1 0.6 0.4 22253 35878 16.44 27.03
12-2-1 BPN* 2 02 0.4 @ 11.17 297
12-2-1 BPN* 2 04 0.4 17,563 39,491 13.30 29.52
122-1 BPN* 2 06 0.4 16092 38,247 12.03 28.76

e * uwansduiuihseulutuiidy Yuteu uastunaing
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3. MswSeuisuUsEanSnnesuusaadlunisnensaluSuIun15dI0enn15dI0anP1awnts (STR) va4
Uszmnealng

3.1 msiSeuiisuanugnaesluniswensal

J3nanalanduaziau

HaMTUSEusuAugnAedlunsneInsalveuuTIAeIUTURBUMNERR Wy
Aud wazuuudrasuaIey eUssamiisuuuudsnnedoyadoundu @PN) Admdonles Whemsed 4 wud
wuUTaee ARIMA (1,1,2) ianugndedlunisneinsaluazenuannsolunsldanuillgsignlnedimnuaaaedeu
TugU MAE waz MAPE vasgavudaudu 8667 fiu uaziosazo.73 muanu dleRansan whndaaugndedly
msvhwelasldununimdssuiisuinanisdeeenfiuiadwazaimennsal (il 4) Wusansneansall3ua
N5EI0NEWY (STR) vaUszInalnefIBwuULUUS 1883 ARMA (1,1,2) Suwilduldagnisiasuudasanassls
Anduuusiassdus

PO AU

| = = v ¢ 9 y
M3 4 ﬂ']ﬁL‘lJﬁEJULVIBUW?T@JQﬂW@QIUﬂW?WEJ'TﬂﬁiuLLaZﬂ'J'TlIﬁ'TlI’]iﬂI‘Hﬂ'T{L‘Uﬂ']U

MAE (A1) / MAPE (%) l
wuuINad

YnFous 'qﬂmuaa/ YATeus -qﬂvl/uaau

ARIMA(1,1,2) 13,960 8,667, 11.10
12-2-1BPN* 14,740 47,89 11.17
Damped Exponential Smoothing Method 14,850 8,888 11.83
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180,000 —dads |\§ <) \o
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E 120,000 A Damped trend

100,000 —)eﬁ)&artrend
80,000 /' —ﬁm's r trend
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Usuans

e SjAple seasonal

40,000 —_—j fwe
20,000 N
Wi s multiplicative

d ) I 2 ! dl Y a ! L3 a 1 |
AN 4 NSUSEUNIUUITNUNTEIDDNNLNITILALATNYINTUVDIUSUIUNITEIDDNE19LN4 (STR) YpaUszindlng

3.2 NMAUTEULEUAINA LD BIUDILUUTIADY
WiethuuudaesnAndentaudinsigiauandeslusu Mean relative percentage error (MRPE)
LiNaAn19199 5 nudnAuwuuTIaewnUsEnniiA1 MRPE 111031 0 AstukuudtaesussanuaineInsallas

AATILTIE ag1alsinukuUTIaed ARIMA(L,1,2) fanudndeaislugniseuiiasganiudeudiian
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. MRPE (%)
LUUIIGBY ”
Eeu  ganiudey
Damped trend 0.99 1.29
ARIMA(1,1,2) 0.21 0.76
12-2-1BPN* 1.00 43.82

3.3 LUUTIRRIN SN NN sEAvEA g
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NANITITBT LU ARIMA (1,1,2) L TUFTAT ANz aud 1 nsun1swensal Usunaunsdioanens

Wit STR vesUsEwAlneiilosndaugnaesunisneinsaluazanuaiansalunisldanuniluguasdadaiy

AP 8991 WUUT1a0INITNYINTABAAIFIAUNTITN 4 F9T IAIUINUSUIUNITAI9DNE1IWNS STR TUAUUSUIUAIS

A990NLADUNLAIVSE 1 LHauNaUnN

Y, = 680,668. + 0.133Y,, - 0.754&,, — 0.246E,,

(4)

1?1 Y, Aip USunansdsesnenaiiia STR Alaainniswensal ad Woudl t; Y, Asusuiuns

A999N819UII STR & Whaufl t-1; €., ADAIANAAIALAGBY Bl LABUN t-1 ey €, ABAIAMLAAIALARDU

QU LHBUN t-2

4. SNEINTAIUSUNUNSAIDaNYNaLNe STR Tl 2564

10U UUI1a09 ARIMA (1,1,2) ks neInsalusuIunsaseone1ale STR aesUsewndlnelu
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WUUT1889N1T ARIMA (1,1,2) darugnsedlunisneinsaluTuianisdeesng1ausie STR 5181Auves
Ussimalneuazdmnuaansolunisldnumlugeian Tnefiraunaiaindeuresnisneinsaideyayemuaouly
5U MAE 1u 8,667 funazlugu MAPE ufesay 9.73 Faogluinneifi veusuldvosniseraususeinalne
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