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

Using Time Series Analysis Techniques.

Phetcharat Mhuanphet and Ravipim Chaveesuk

Major Field: Agro-Industrial Technology Management, Department of Agro-Industrial

email: phetcharat. m@ku.th

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 8,668 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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283UULS1889 Damped Exponential Smoothing Method wunilsnamnaunanaedsuiiiindsszdann

@13°91 1 anugndasveasuvuinesliudsunsafidlumswennioidiuimnnssieannauria (STR) 289
Uszina'lng

MAE (61%4) MAPE (%)
wuuINaa9

AATBUI HANINEDL BATHUT HANINEDL




Damped Exponential Smoothing 14,850 8,888 11.83 10.00
Simple Exponential Smoothing 14,816 11,073 11.79 12.52
Double Exponential Smoothing 16.355 11,727 13.10 13.22

2.2 WIUSIRaNTaNBUATIIUAWE
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AINN 3 NTIW ACF WAL PACF 'uaaag,nsunmﬂ%mmmsa’aaanmmm STR Aadlszind lnuilianinaansduay

o
ni

o a i d o ° <
aldaynsunaniidnsueasil (nwd 3) Jeevsnnanadmuuanuuiiaaswsnsainduly e
ws"auﬁuﬂsxmmshmﬁﬁmaﬁm:tﬂ?uul.ﬁUummgnéfaalumiwmnsmﬂlﬁwaﬁamﬂaﬁ 2

A1779% 2 mmgnvﬁawamuuﬁwaaau,uuﬁfmaoﬁanfﬁmzmuﬁua‘gﬂLtumi'm glunrswennsaiSanmns

f998NLNIUHI STR vdIUTzINAINY

MAE (6114) MAPE (%)
LWUUINADY
U
‘zgm’%ﬂui' AN ay AW HANIWHOU

ARIMA(0,0,1) 15,895 16,959 12.82 20.09
ARIMA(0,1,1) 15,456 10,721 12.32 12.19
ARIMA(1,1,1) 14,282 10,101 11.35 11.11
ARIMA(1,1,2) 13,960 8,668 11.10 9.73
ARIMA(1,2,2) 18,031 9,250 14.02 9.97
ARIMA(1,2,1) 17,862 8,086 13.98 9.45

A7 2 BIRARILULSI809 ARMA (1.1,2) ﬁmmgnﬂ”aalumiw mnsﬁgaﬁqﬂ Tagfidrany
ﬂmﬂm{i"awuaarmwmnsrﬁiagaqamuaaulugﬂ MAE Lm:'lugﬂ MAPE 1Tl% 8,668 Gk UAZ 9.73% AURIAU
Souuusnnns ARIMA 1 mmmuﬁ'vmiwmmtﬁagnimmﬁﬁmﬂ’ﬂiznauuuﬂﬁuLwﬂsjﬁmﬁﬂi:naumaa
N9N1a WANTTATIY RouTaruN@NIIERAuI ARIMA (1,1,2) Wuitdrwnmdinefrasdudsiienuandrsllann
guﬁ fnnuAaaLAaawYasM e nsaiimatadewlnaiudsssin Wansiameuafid BoxLung WU

suvdnaslifisndunusluauas

2.3 wwudseuaietnudszaniisunuusiinateyadaunall (BPN)

NANITNARBIRTIIULUIIA0I BPN ﬁTﬂioﬁ%ﬂdLm:qu’]ﬁmai’mn‘%nufeﬁaﬁu CRFTRET)
Lﬂ%‘ﬂmﬁﬂummgnﬁmlumiwmnsm"’ld’é’amﬁaﬁ 3 WULUUSIaRs 12-2-1 BPN FolFiuden 1 51 ussd
wiantan 2 wie ﬁa”ﬂﬂmiﬁﬂujﬁ 0.2 luueufl 0.4 ‘I,'Eﬁaﬁ'ﬁzuns:qmmu Hyperbolic Tangent Ja21ugNd8Y
Tumanennsnigege Taofian mae uaz mape luganiusauiin s 179 a% uaz¥ouas 20.28 uinel

AN 3 ﬂ?ﬁﬂgﬂﬁﬂdﬂl AILUUT1889 BPN ‘lum'sw NI INMTRIEINLNILNG STR Vavlse L‘Y]?IVLYIU

. & 26091 MAE (A1) MAPE (%)
. IUIUAD .
wUUIAD9 , ms  Tawwea N N
- a
Hon a v BATUWI  WANIUADY  BAIIU  AANINFDL
"iﬂui L] au 9 9 u L]
u

12-1-1 BPN* 1 0.2 0.4 16,208 38,974 12.44 29.57
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12-2-1 BPN* 1 0.4 0.4 18,276 38,171 13.68 20.82
12-2-1 BPN* 1 0.6 0.4 22,253 35,878 16.44 27.03
12-2-1 BPN* 2 02 0.4 14,741 38,179 11.17 20.28
12-2-1 BPN* 2 0.4 0.4 17,563 39,491 13.30 29.52
12-2-1 BPN* 2 0.6 0.4 16,092 38,247 12.03 28.76

WULAQ * wasswaniinsenluiwing Tugan unsTUNSANG
3. maSsuisudszinimwa asuuudrnaslunmswensiiSnanmssseannisiannsnaunia (STR)
aastrzindlne
3.1 maulSsufinuanugndadlumswensal
Hamalinuifisuanugndaslunswsnsaivesuuusaesiuteunweia wwudnasdend
uszlauiiug upzuuudneneIatnolemniisuuuusimeteyadaunay sPN) Araudenld idudsansed 4
WUIMULSIRaY ARIMA (1,1.2) ﬁmwgnﬁaalumiwmnsniu,a:ﬂ'nummm’lums’lﬁ’muvﬁ'lﬂgqﬁqm Tag il
mw&mmﬂmﬁ"aulugﬂ MAE Uz MAPE TasganInaauiilu 8668 au unziasas 9.73 aud1ey aRvsmn
w‘w"mﬁuﬁomwgn@? aslumsrhmslasldummwils puiisudSinmmsdse anfiuriaSauazdwennsal (AW
A 4) wuimswenseiUSnantdsesniurie (sTR) 1estsEnalnadiouuuLuUsIaes ARIMA (1,1.2) &
walduldawnadaouulssdaidldaniuuuitaesing

P ot a v, < ) o
a1319% 4 nUIpun Ullﬂ'nllgﬂﬂ ﬂﬂl%ﬂ"liw HINTTULLRE AN Mﬁﬂuﬂiﬂlumﬂ'ﬁd’l Un q\h.]

MAE (A1%) MAPE (%)
WUUIIRDY
gatEnd "anmwday  geani ganauwdou
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
200,000
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160,000
— 1354
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Usznalng

3.2 maFaufisuanudndesaduuusiaad
A o ° Ao oA ) a & o A .

Watuuusiaasnaaidanlduidanziainudnnd m‘lugﬂ Mean relative percentage error

(MRPE) lénadaan5197 5 wu'i'm'rml,muﬁ'mamﬂﬂi:anﬁm MRPE 817091 0 @9buuuusiaaslseuiman
e RN | S ) ° o &

wensallddndtdfiuiass egrslsfianuuuudiaes ARIMA(1,1,.2) anudndsamslugaSouiuszganiu
Faudnga
@159 5 ANNELE BT UVTIRAT

. MRPE (%)
LuyII[Iag = =
?!Gllﬁ%l%z agmmuaau
Damped trend 0.99 1.29
ARIMA(1,1,2) 0.21 0.76
12-2-1BPN* 1.00 43.82

3.3 meimmmswmnsﬁﬁﬁﬂszﬁﬂ%mwga

HAMTISE AW ARIMA (1.1,2) TWAEAT AN umINzaNEMTLN SN nsalUS M sRIBan
£19UYIY STR maaﬂsxmﬂ'lmuLﬁaomnﬁmmgn@i’mlunﬁwmnmfuazmwummm’lums'l'ﬁmuvfa'l.ﬂgaLLa:rJ"a
famnudioadn LU eesnINIINIELAAIFUNIA 4 F98 WIS inansdesaneowris STR Fun

' A A o oa A ' Y
lﬁll’lmﬂ’]iﬁd pANLAUNLIINID 1 LAadUNAUAUN
Y,= 680,668. + 0.133Y,, - 0.754€,, — 0.246€,, )

A - ' ' i {
lasf v, fa URinamadanansnsuria STR Aldanmawennsal o loufl t; Y, Aatfanm
' ' A ' { { '
MIfIaNENIUYY STR th LABUN t-1; €., Aadianuamainlan o laaud 1 uss €, Aadrany
A A A
ANALARO Th LRUA -2
4. MIngNTolSan M saseantnsuria sTR ludl 2564
Waruuudnaes ARIMA (1,1,2) nlFmswennsoidFunannsdieansnaurs sTR vastseinalng
v as A 1 0 1 ] A3
ull 2564 leraasnndl 5 wuidsunanissseansnsuris (sTR) 2esuszinalnaduuiliuaass
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