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Forecasting of Fresh Cassava Prices via the Use of Box-Jenkins Method
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The objective of this study was to construct and select an appropriate forecasting model for
fresh cassava prices via the use of Box-Jenkins method. 277 data points gathered from the website of
the Office of Agricultural Economics during January 1997 to January 2020 were used and divided into 2
sets. The first set, consisting of 264 data points and from the period of January 1997 to December 2018,
were used to construct the forecasting models. The second set, consisting of 13 data points and from
the period of January 2019 to January 2020, were used to compare the accuracy of the forecasting
models; the lowest mean absolute percentage error and root mean square error were used as the
comparison criteria. The result show that the most accurate model is SARIMA(1, 2, 1)1, 1, 0);, with no

constant; the forecasting model can be written as the equation:

Y, =Exp{2.56148Z, , —2.12296Z, , +0.56148Z, , +0.47256Z, ,, —1.21045Z, ,, +1.00323Z, ,,

~0.26533Z,_, +0.52744Z,_,, —1.35103Z, ,, +1.11973Z, ,, —0.29615Z, ,, —0.99760e, ,}
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Figure 1 Run plot for the fresh cassava prices during January 1997 to December 2018
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Figure 3 Run plot for the first difference of the fresh cassava prices
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Figure 4 ACF and PACF of the first difference, d=1,

and the natural logarithm of the fresh cassava prices
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and the natural logarithm of the fresh cassava prices
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7=-1.141, p-value=0.254) fiAadswindugue (t=
-0.342, p-value=0.733) wagiAuuUsusiuwinnu
i N2 291781 (Levene Statistic=1.257, p-value=0.250)
FafusuuU SARIMA(L 2, 1)1, 1, 0),, laifinarianass
HAumunza
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Feanaunis (1) anansadeudusuuuld
el
1-¢,B)1 - (I>1Blz)(1 —B)?(1— BIZ)Z.E =
(1-06,B)eg Z, = In(Yy)
(1— ®,B2 — ¢,B + d,;,B13)(1 — 2B + B2)
(1-B¥)Z, =g — 0,5,
(1— ®,B2 — ¢,B + ¢, d,B13)(1 — B2 — 2B + 2B3 + B2 — B1%)
Zi =& — 0184
(1—B? — 2B + 2B + B2 — B — &, B2 + @, B2* + 2, B3
— 20,B% — &,B1 + ©,;B% — ¢,B + ¢,B3 + 2¢, B2
—2¢1B14 - (])1B3 + ¢1B15 + ¢1®1B13 - ¢1®1B25
—24)1(131814 + 2¢1¢1B26 + ¢01(D11315 - ¢01¢’IBZ7)
Zy = & — 0181
Ze= Q+¢)Zi—A+20)Zp+ P1Ze s+ (A +D)Z_y,
—-Q2+d)A+P)NZ_ 5+ (1 +20)A+D)Z_qy
(1 + P )NZ 15 — P Z s+ 2+ b)DZ_5s
—(142¢)P1Z_36 + 1P Zi_p7 + & — 018
PNMTUNUAUTELUNT MBS Aglam
wuuUnensallanadsll
2. = 2.561487,_, — 2.12296Z,_, + 0.56148Z_5 + 0.47256Z,_,,
—1.21045Z,_y5 + 1.00323Z,_,, — 0.26533Z,_,s

+0.52744Z,_,, — 1.35103Z,_,s + 1.11973Z,_,

Table 1 MAPE and RMSE of the second dataset

—0.29615Z,_,, — 0.99760e,_y; Z, = In(Y,)
Gl
198
¥, = Exp{2.56148Z,_, — 2.12296Z,_, + 0.56148Z,_,
+0.47256Z_,, — 1.21045Z,_,5 + 1.00323Z,_,,
—0.26533Z_;5 + 0.52744Z,_,, — 1.35103Z,_s
+1.11973Z,_,¢ — 0.29615Z,_,, — 0.99760e,_,} (5)

Wo v, wnuAmennsal aan t
WUABNISLTITUYIAVDIDUNTULIAN
WEIt -]
e, UMUAIAANALARBUIINNTNEINTA]
WAt -j; e =2 ,-2
NaN1SLUSEULTEUANYNABIVBIAUUUNEINTD]
Mnmslduuunensailuannsd @) way
(5) wlonennsaidoyayail 2 wiosAsiiiudznds
And WAL BUNNTIAY WA, 2562 §UF euNNTIAL
WA, 2563 $1uau 13 A1 Nt uUFsuLieuen
wensalfildiuaaTslnenisduine MAPE uaz

RMSE Tuaunsii (2) uag (3) muansiu (Table 1)

Forecasting Models MAPE RMSE
SARIMA(1, 1, 0X(1, 0, 1),, with no constant 14.3342 0.2998
SARIMA(1, 2, 1)1, 1, 0);, with no constant 7.2949 157

910 Table 1 wuin3sTend-laufd A
WUU SARIMA(1, 2, 1)1, 1, 0);, bifinatAAsia A9
wandluaunisi (5) danugndeanazivungauuin
fign 1l MAPE way RMSE ffiga n3olv
Amensalfifiasunnssiuteyasiaiosiign lng
FEnsmensaldfenudanainainnisnensal

Souay 7.2949 (MAPE=7.2949) #3aila1nufdnnane
nMswensad 0.1570 uw/Alansy (RMSE=0.1570)
Fatia 2 inaueillunssuiiisuaugniosesia
wuunensailinadululuiamnnaneady Fevile
Uhidedoldunndstuindnuusinanilrnumnyay

fluaynsuLIaYAliuINTan
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39150iNAN15I8

MRIAINAAFIUUNEIN T AT199INTRYA
a1 viseTAmndudiugvdean dudiiousnsag

9

W.A. 2540 DUABUSUINAN W.A. 2561 U 264 AN

2

FA98 L AN TN AU ALVBIFILUUNEINT AL AL

Y
a Y

W95 BIC fisiiga 1esandn BIC lign
funaeldinanndou sefudrdnuunensal
Fladan BIC #i1 muneAILd ArraIAREeuaINATS
wensaifiadge audin1sRa1s A MAPE was
RMSE fif1uiaia1naunisa (2) waz (3) audidu
wuz1aeldinaeiaa BIC, MAPE way RMSE 161
ﬁqﬂ 33 00nd-1auiudfnadfuuu SARIMA(L 1, 0)1,
0, 1)y, blfinavanmsds danansluaunisy (@) 3
ANNYNABINaTIMINEANNNTgA (Table 2) F9014
nalagaguledn difansaniissdoyayed 1150
919a3U71 fUU SARIMA(L, 1, 0X(1, 0, 1);, baifinayl
Amea Fenandluaunisi @) fAugneaiaz
wangaunian wseiinavesnisiuIeuiiisuni
Qﬂéfawaaéﬁ”aLwamﬂiaiﬁﬁﬂ’iﬂ Wil
wensalsmTatudUsndsanlusuinn §amiu
NANNI5YBINITATALUUNYINTAIABINATANTT

Table 2 BIC, MAPE and RMSE of the first dataset

WynIal (Forecasting techniques) aglallgvinauiu
nanAe szdeutsdeyaiivhundnwiesndu 2 gn
yadi 1 dmFunisadieiauuunensal uasyad 2
dmsunmsiSeuiisuanugneiesuasiauuuneInsal
ntusihdeyaail 1 afenuuneinsaife
Fanswennsalfivainvane dennsanwiaselle
Warsw1T§n1snensal i varnvaied s
usnnileanisTond-laufud il elfasounqy
F3n1swernsalnnsadadulu it 1dud 38003
USuiSeusoduldnandmdmesdeas 33n15U%u
Soudaoduldwavd idsvesusiid Brown’s
Exponential Smoothing Method) 35n15U5uLi8u
FrodulAnand idsifiuunTduuuuwey 3505uU%u
Boufodulduadmdsiifiggniangisdne 38013
V53 oumedulAaavd mdwesiumeduuuuan
wazdamsUsuseuieduldnand idwedumnes
WUUAM HANISIUTEULTIEUAINYNABIVOIRIUUY
wensal nu3135nn5mant L faanuminzay

o w a

~ N1 aa ., PRy, S o a
LU RI9NUATNH LJUﬂg-BOX Q UUydaALy anNIgs

s a s

A1 BIC, MAPE w38 RMSE figaninisdend-taufiud
(Table 3)

Forecasting Models BIC MAPE RMSE
SARIMA(1, 1, 0X(1, 0, 1),, with no constant -5.209 5.3226 0.1104
SARIMA(1, 2, 1)(1, 1, 0);, with no constant -4.863 6.2383 0.1352
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Table 3 BIC, Ljung-Box Q, MAPE and RMSE of the first dataset

Forecasting BIC Ljung-Box Q at lag 18 MAPE RMSE
methods

Holt -4.960  Ljung-Box Q = 96.620, p-value < 0.0001 6.3857 0.1234

Brown -4.899  Ljung-Box Q = 93.918, p-value < 0.0001 6.4406 0.1334

Damped -5.115  Ljung-Box Q = 53.545, p-value < 0.0001 5.6046 0.1137

Simple Seasonal -5.091  Ljung-Box Q = 112.254, p-value < 0.0001 5.9443 0.1184

Winters’ Additive -5.106  Ljung-Box Q = 120.097, p-value < 0.0001 57877 0.1155

Winters” Multiplicative -4.782  Ljung-Box Q = 120.550, p-value < 0.0001 6.9361 0.1473

INANSITAILUU SARIMA(L, 2, 1)1, 1, 0);, NUI5IAMINUE U N I@AT WU LUILALTY (Table
Lifiwauanaea Tunisnensalsiamiistiugius nas 4 uag Figure 7)
4R ALARUNUAINUS D9 WHBUSWIIAL W.A. 2563

Table 4 Forecast values of the fresh cassava prices

Time Forecast Time Forecast Time Forecast
values values values
FEB 2020 212 JUN 2020 2.13 OCT 2020 2.30
MAR 2020 2.25 JUL 2020 2.08 NOV 2020 2.28
APR 2020 2.24 AUG 2020 2.09 DEC 2020 2.29
MAY 2020 221 SEP 2020 2.20
e - B ' First Dataset —;‘L—

Fresh Cassava Prices (Baht)

=
-

—

——— -
‘S'; .
< 2

=]
——

-9

Figure 7 Comparison of fresh cassava prices and its forecasts

from SARIMA(1, 2, 1)(1, 1, 0);, with no constant
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ag9lsfiny s1aiudUsndsandingg
LﬂéauLLﬂaﬂagLaua o1 dumsizanunsalnsuan
anunsainann Umeudesnisuilaaiensly
wagAUITINA dn18ATEENY Wleuienisdiesn
sywiadsvna wiededuaug MReates dufudeans
farsurdauusivand i oldlunisadiadanuy
nensallifanugniosmngaunndsiu lasns
afaduminuuanaey (Regression Model) @f8nu
annsadnuisnnsadiaiauuudnunedlian
Montgomery et al. (2006) 8nvi w4 ol 5101957y
ddendaaniidutiagTuund undosianasiy
duevdaniannuduniuiudu H338AITUINN
Ufudssdauuy i elilddmuuunensaliidan

WilNzaud s unsneInsaia luauansiall
d3UNaN13IY

n33dead el ldnaueisnsaiuas
AadenmLuunensaifivingauiuayn eI
WilfudUrndsandaeiddond-tauiud lnelddoya
MnduledvesdinauasugAanisinuns dsud
WIOUNNTIAY W.A. 2540 DaLfousuAN W.A. 2561
$1uau 264 e 1udeyayad 1 dmunisaiiei
wuuneIngel wardoyataudifounnsnan wa. 2562
fufleuunsian w.A. 2563 91w 13 A1 WWudeya
ol 2 dmsunsiSeuiisunugniosesianuy
wensal Ineldinousi MAPE way RMSE 71617 gn
HANTISANYINUTT A11150a5 19 IMVUNEINTOIN Y
A5 Uend-Laufudle 2 fauuu Ao AILUU SARIMA
(1,1,0X1,0, D bUTNAUAIAIHT WATA LU
SARIMA (1, 2, 1)1, 1, 0);, b naua1Af7 wea1n
nsiSeuiiisudn MAPE wag RMSE vostoyayail 2
WUIIFLUU SARIMA (1, 2, 1)(1, 1, 0),, baifwauian
A fanumunzaunndign deanunsadvudy

aunTsnensallaeadl

¥, = Exp{2.561487,_; — 2.122967,_, + 0.56148Z,_,
+0.47256Z,_,, — 1.21045Z,_,5 + 1.00323Z,_,,
—0.26533Z,_5 + 0.527447,_,, — 1.35103Z,_,5

+1.11973Z,_,5 — 0.29615Z,_,, — 0.99760¢,_, }
ARANIIUUITZAA

VOUBUAMAIUNITULATHFNAINITLNYAT

a4 & w v o o 9% o  w
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