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Abstract

The objective of this study is to construct the appropriate forecasting model for the export values of
fresh or frozen pineapples in Thailand via the use of statistical methods. The monthly average data, which were
gathered from the website of the Office of Agricultural Economics during January 2011 to December 2021 of
132 months were divided into 2 datasets. The first dataset, which consisted of 120 months from January 2011
to December 2020, was used for constructing the forecasting models via the use of 7 statistical methods,
namely, Box-Jenkins method, Holt’s exponential smoothing method, Brown’s exponential smoothing method,
damped trend exponential smoothing method, simple seasonal exponential smoothing method, Winters’
additive exponential smoothing method, and Winters’ multiplicative exponential smoothing method. The
second dataset, which consisted of 12 months from January to December 2021, was used for comparing the
accuracy of the forecasting model via the lowest mean absolute percentage error. The results indicated that
the most accurate method was the simple seasonal exponential smoothing method.
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Table 1 Forecasting model

Forecasting Time series
No. Forecasting model
methods characteristics
1 Box-Jenkins SARIMA(p, d, 9)(P, D, Q); : trend and
¢, (B)d, (B*)(1- B)d (1 - BS)D ¥, =8+6,(B)6, (Bs)et seasonal
2 Holt Y., =a,+b (m) where a, =aY, +(1-a)(a_ +b,), trend
b, =y(a,—a_)+(1-v)b_,
3 Brown \A{Hm =a +b, L(m—l)+i where a, =aY, +(1—0L)aH, trend
l‘z‘ =a(a, —a_ )+ (l-a)b,_,
4 damped Yim=2,+b > ¢ where a =a¥, +(1-a)(a,, +9b,,), trend
b, =v(a,—a,,)+(1-7)db,,
5 simple S?t =a, + é‘ where a, = OL(Yl - éH)+ (1 - oc)aH, seasonal
seasonal ét :8(Yt—at)+(l—8)§H
6 Winters’ Yo =(a, +blm)+§t where a, :OL(YI —ét_s)wL(l—on)(at_1 +b,,), trend and
additive b =y(a,—a_,)+(1-v)b.,, ét =3(Y, —at)+(1—8)§17S seasonal
7 Winters’ ¥, =(a, +bm)S, where a =a X, (1-a)(a_, +b.,), trend and
multiplicative b, =y(at —aH)+(1 —y)bH, S:i 83+(1—6)§,17S seasonal

Table 1 fiarumnevesdaydnvalsing o sl

Y, way ¥, unuAmeInsal o e t uaznal t+ m awadu Taefl m unuduauiaaniidesnmsneginsalld
19N

§=pd, (B)d, (B°) unuenasi (constant) Tasfl i unuredeveseynsunaniingi (stationary)

¢,(B)=1-$B—¢,B’ .. -4 B’ uwnudsdunisanduusludasudui p nsdllidgqnia (non-seasonal
autoregressive operator of order p: AR(p))

®,(B)=1-®B - ®,B* —.. ~0,B" UuNu 6 dunsanduiusludasudui P nsalfigenia (seasonal
autoregressive operator of order P: SAR(P))

0,(B)=1-6B-6,B’-.. -0 B uwnuddidiunsiedeindeuiisusudl q nsdlliifiggnia (non-seasonal moving
average operator of order g: MA(Q))

0,(B')=1-6,B'-6,B" —.. -0,B* uwudaiuidunisiadeindeud suduil Q nsdilgnia (seasonal moving
average operator of order Q: SMA(Q))

—

wnughaaan deidndaus 1 8 n, Taedt n, Lmuﬁ'iwmwi’fau“aiuagﬂﬁmLaawmﬁ 1(n, = 120)

s WuduIugaNa ﬁnauﬂﬁuLamgav’hm'ia'daaﬂé’uﬂzmaw%uﬁﬁﬁmmﬁﬁdLflwﬁagaiwtﬁau fathu s = 12

d wag D unudWuTivesnsmHaiaLazkafinsgania mudIRu

B unusduiunisnesvids (backward operator) lngfl BY, =Y,

a, WAy b, UNUAIUTTINUTTELAALAY Y wazAuduvaanualiy a Lan t audeu

o, v, b uay & wnumpsnsylnseu Taefl 0<a<l, 0<y<1, 0<d<I uay 0<d<I
n13ns2deuonuyd

Toauyf (assumption) vaduUUNE NI Ad amgﬂiuLaawaqmﬂmmLﬂﬁ@lﬁ]'}ﬂmﬁ‘wmﬂszﬁﬁﬂmwmmﬂma

asraaeulpgldnisnaaeumsalulnson-adsuen (Kolmogorov-Smirnov test: KS test) inisindsulnndudasziu
nyvaeulaglinsmaaeusud (runs test) fianadewindugud nvvaeulaglinsmaasud (ttest) wagiauulsusiu
whiunngasan asaaeulagldnismaaeuvesaiunielinisldiisegu (Levene’s test based on median) Minwud
Toauydteladevdsliiduniazaguivuunensallivengay uazlianashlulflumswensaiely
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2562 (t = 3.7138, p-value = 0.001) nasanuudufsusuIAL 2563 duurlduanasegrelifidedfy (t = -1.3914,

p-value = 0.1802) safslsifidnSnavesqgnia (Figure 1) Hansnaaeuanyigiuiiiensinaeunudlvuuazdninaves
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mMandeulmuuuanadegnadn 4 (die down slowly) waznsmiilafduanduiusluiiuisdiu (partial autocorrelation
function: PACF) fi41319a11 1 (Lag 1) fidnanuduiusgaiuanveuiuniiimusegsdniou Sunneainuii eynsy
L’Jmsqmﬁﬁuuﬂﬁu (Figure 2) 3afdnuuliulaenismmasisaisiudl 1 wui aﬂgﬂimamé’ﬁlﬂﬁmmmﬁ losanuasing
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Figure 1 Run plot for the export values of fresh or frozen pineapples during January 2011 to December 2020
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Figure 2 ACF and PACF of the export values of fresh or frozen pineapples.
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Bneilissussartmdmedead BnsiilfSeunaiartidweusmd Bnsiliseuisatidiiuulty
wuuuay egslsAnm Wefiansanen MAPE vesteyayndl 1 wudn Bnsrilhiseuseaelfdmwesdumesiuuuan
fiA MAPE siiigauwiniu 2.3547 ni3efianuianainlunisweinsalyarinisdieanduiysnanviousdifusuudeosay
2.35 (Table 2) é?fﬁ%miwmﬂizﬁm"’ma'nmmsauﬁ’uaqﬂiuL’Jmﬁﬁ‘ﬁaLLu’ﬂﬁuLLagﬁw'ﬁwaﬂJadqama Safunsinunadsil
sgfasanisnmsansfiuunnsalfimnzauiveynsunamnguuuy welsinseuaquiuuuneinsalfiaiian

Table 2 MAPE of the first dataset

Forecasting methods Box-Jenkins Holt Brown damped
MAPE 2.4297 2.4468 25321 2.4397
Forecasting methods simple seasonal Winters’ additive Winters’ multiplicative
MAPE 23767 2.3547 25711

NAN15ASIEDUTANUI1 BynsUIAIYAAINNSAseandursnanvdautifusuudeiuualiu udlifdninaves
gana uazeynsunardliiniuasi JaudasdoyassaniiiusssmAnazminaiisdidiud 1 1ieadadanuy
wensailagisdend-laufud An1sansl ACF wagnswl PACF woseynsunatfiuasdoyauds wuin eynsua
fidnvaeasi Seruuaiuuunenseifdululsizudu e fauuu AR, 4, 10) I(1) MA(L, 5) (Figure 4) fmidananuy
Thvdainwensfimesiitisddyiisedu 0.05 i uuunensaifivangay fe duuu ARIMAO, 1, 1) lufinaains
dmsuTnsiliSeumeoeeihdmedsad naiilfSeuneavimdmesusml BmehlhSeuseoaeimddis
wiRlluwUULAY 3§mﬁv‘1”ﬂﬁl§aué’wLamﬁ?ﬁyﬁwé’qﬁﬁq@maa&i’md’m BreilFSeuioaulmdmesiumesuuuuin uay
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wdwnuaUszrunsdwesainlusunsy SPSS aglasauuuneinsal (Table 3) wazanawiigania (Table 4)
denmaaeutoauyivesiuuunennsal wud fuvuneinsaifiaiedus 735 Steaufluaimndefissdutoddy
0.05 NA13AD mgﬂﬁuL’JawaqmﬂamLﬂﬁlaumﬂmswmﬂizﬁﬁmmﬁmmmﬂiﬂﬁ wdeulmidudasziu danadewiiiy
Aug LarAULUTUTIUMNAUYNYIIEaT (Table 5)
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Figure 4 ACF and PACF of the transformed data (d = 1 and natural logarithm).

Table 3 Results of the forecasting model

No. Forecasting methods Forecasting model

1 Box-Jenkins Y, =exp{Z_, —0.66066¢,_, }

where Z,_, = ln(YH), Y,_, represents the logarithm of time series at time t - 1 and

e, =2Z,_,—Z,, represents the error at time t - 1
2 Holt Y..., =exp{16.69306 +0.01133(m) }
3 Brown Y =expf16.58826—0.01295 (m-1)4 H
4 damped ¥, = expl 16.69551+0.01019% (0.02794) f
5 simple seasonal \A(t = eXp{ 16.68304 + ét}
6 Winters’ additive Y., =exp{ (16.84855+0.01163m) +8, |
7 Winters” multiplicative ?Hm = exp{ (16.77044+0.010920m)§[ }

where m = 1 represents January 2021 and §1 is shown in Table 4.

Table 4 Seasonal index from simple seasonal exponential smoothing method, Winters’ additive exponential

smoothing method, and Winters” multiplicative exponential smoothing method

Month ét from simple seasonal ét from Winters’ additive St from Winters’ multiplicative
JAN -0.05934 0.00463 0.99481
FEB 0.04622 0.09856 1.00310
MAR 0.30671 0.34742 1.02047
APR 0.01519 0.04427 0.99624
MAY -0.04529 -0.02784 0.99070
JUN 0.03162 0.03743 0.99946
JUL 0.01699 0.01117 1.00052
AUG 0.11759 0.10014 1.01076
SEP -0.22123 -0.25030 0.98630
OCT -0.35641 -0.39712 0.97800
NOV -0.00499 -0.05733 0.99749

DEC 0.15293 0.08896 1.00520
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Table 5 The results of checking the assumptions of the forecasting models

No. Forecasting methods KS test  p-value Runs test  p-value t-test p-value Levene p-value
statistic
1 Box-Jenkins 0.624 0.832 -1.749 0.080 0.263 0.793 1.081 0.383
2 Holt 0.658 0.780 -1.833 0.067 -0.398 0.691 1.140 0.338
3 Brown 0.546 0.927 -1.467 0.142 -0.024 0.981 0.933 0.512
4 damped 0.642 0.804 -1.833 0.067 0.344 0.732 1.120 0.353
5 simple seasonal 0.448 0.988 -1.467 0.142 0.424 0.672 1.136 0.341
6 Winters’ additive 0.387 0.998 -1.100 0.271 -0.259 0.796 1.143 0.336
7 Winters’ multiplicative 0.513 0.955 -1.467 0.142 -0.342 0.733 1.181 0.309

delduuunennsaifiadradu (Table 3) ‘WEJ’]ﬂiiﬁu‘jaﬂ"]ﬂ’]‘i’dx‘iaaﬂﬁUUz‘iﬂamﬁaLLGdLguﬁ]uLLSﬁQSQG]ﬁ 2 Mo
unsudafeusuiag 2564 WiewSeuifisuiua1aslaenisiuanal MAPE wu3n ’Q;%ﬁﬁmmu.aiuﬁi’wmﬁqm Ao
3§msﬁﬂﬁﬁauﬁwLam%ﬁwﬁnﬁﬁqamaaﬁhddw \ilesarndiAn MAPE silgawiniu 2.2037 tiufie Tmevinlizeuseiay
%ﬁwé’qﬁﬁq@maashndw&J‘ﬁmmﬁm‘wmmsl:umiwmmaﬁgaﬁhmidqaaﬂé’uﬂsmaw%LLﬂiLﬁuWLL%ﬁaaas 2.20 59989311
A FEmsilrGeumeauifdme Humeiuuuuan fid MAPE wihiu 2.2388 tufle FamsviliSeudeaadigwes
Jumesuuuuindanuianatnlunisneinsaisesay 2.24 (Table 6)

Table 6 MAPE of the second dataset

Forecasting methods Box-Jenkins Holt Brown damped
MAPE 2.4395 25373 2.9863 2.4373
Forecasting methods simple seasonal Winters’ additive Winters’ multiplicative
MAPE 2.2037 2.2388 2.3046

nNNaN1saTIdeULLIltuLar aNSnavedngNIavetaynsuaIyanINsaIeendulzInan I au i uauuds
yadl 1 finuin aqﬂiunawmﬁﬁumiﬁu walifidnsnavesggnia fafuisnsnensalinzaunss duistend-
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Figure 5 Comparison of the export values of fresh or frozen pineapples and its forecasts from the simple

seasonal exponential smoothing.
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