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Forecasting Model for Sales Volume of Canned Tuna
in Thailand

Warangkhana Keerativibool'

ABSTRACT

The objective of this study was to construct the appropriate forecasting model for
sales volume of canned tuna in Thailand. The data gathered from the website of the Office of
Industrial Economics during January, 2000 to March, 2015 of 183 values were used and divided
into 2 sets. The first set had 174 values from January, 2000 to June, 2014 for constructing the
forecasting models by Box-Jenkins method, Winters’ multiplicative exponential smoothing
method, and combined forecasting method. The second set had 9 values from July, 2014 to
March, 2015 for comparing accuracy of the forecasts via the criteria of the lowest mean absolute
percentage error and root mean squared error. Research findings indicated that for all
forecasting methods that had been studied, the most accurate method was combined
forecasting method and the forecasting model was Yt = 0.485972 Y1t +0.514028 Y2t where
Y1t and Y2t represented the single forecasts at time t from Box-Jenkins and Winters’

multiplicative exponential smoothing, respectively.

Keywords: Canned Tuna, Box-Jenkins, Exponential Smoothing, Combined Forecasting, Mean
Absolute Percentage Error (MAPE), Root Mean Squared Error (RMSE).

1Department of Mathematics and Statistics, Faculty of Science, Thaksin University, Phatthalung Campus
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1. mswensallagdsuend-1auiu * (Box-Jenkins Method)

MsmmuaduuuYeisuend-wuan * mldlaeminye euqu niATATY ¥ “wius
Tué109 (Autocorrelation Function: ACF) wagiladdu v “uwusludiieduna 'y (Partial
Autocorrelation Function: PACF) maqauﬂmnmﬁmﬁ (Stationary) w%mgﬂiunmﬁﬁmmﬁla
uazanulssiuasd [3] asdifeynsunathiagil (Non-Stationary) fesutlasoynsunmliasi
Aouflgdmuadnuy 1Bu nsdleynsunariiduadsliad arsuasteyadiemamuasanie
waehqqg]ma (Difference or Seasonal Difference) ﬂiiﬁauﬂiunmﬁmmuﬂiﬂnuvlajmﬁ 1130
fifadunasuazanumlslnulieed  mswasfeyadisaeniiiu 1warieaoniiiussuma
(Common Logarithm or Natural Logarithm) w’%auﬂaﬁagaé’ama%nﬁwé’q 1BU BAMad 0.5
(Square Root Transformation) ¥308nMaq 2 (Square Transformation) [4] ﬁ’;LL‘]J‘]Jﬁ'J’JVl‘]J (General
Model) ¥9935U0nS-19uAU° @0 Seasonal Autoregressive Integrated Moving Average:
SARIMA(p, d, q)(P, D, Q) 1 aafis umsh (1) [4-5] wazdumenms Husuvumernsel
I eunazidealu [6]

$,(B)®,(B) (1-B)' (1-B*) Y, =5+6,(B)0, (B¢, (1)

liio Y, uwnueynsunm a nan t
& LmuauﬂiunammmmmmLﬂﬁauﬁﬁmmﬁmLmﬂﬂauamﬂué s3fu Frednnds
whitugud wazganuudstnuasiinnguna
5=np, (B)®, (B°) unuenasi Taofl u unudadsvosounsunaiiag
0,(B)=1-6,B—¢,B>— ... —¢,B* unuaiuns w“uﬁ'uﬂuéfumuuu'laiﬁqgmaé’ué’uﬁ
p (Non-Seasonal Autoregressive Operator of Order p: AR(p))
®,(B)=1-®,B° ~®,B* ... ~,B" UNUHIAIIUMI ’ﬁUuﬁuﬁsluéhmumuﬁqgmaé’ué’fnﬁ
P(Seasonal Autoregressive Operator of Order P: SAR(P))
0,(B)=1-6,B-6,B’ — ... - B" !.mué’f’m‘i’lLﬁumimﬁaLﬂﬁauﬁuuﬁlﬁﬁq%maé’ué’uﬁ q
(Non-Seasonal Moving Average Operator of Order q: MA(q))
©,(B)=1-0,B~©,B* —... -0,B* UNUAIM \dumsimasindeuiiuuuiiggmasuduil Q
(Seasonal Moving Average Operator of Order Q: SMA(Q))
t unuganm Ssdiddiond 1 8 n lasl 0 umsnoudeyalueynsunmyai 1
s UNUIIUMLYDIGYMA
d uaz D unumduiivesmsmuashanaskasuggma sy

B unudmimiiumsaosvias (Backward Operator) 1aafl BY, =Y, ,
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elddiuuunensaludiazdiun1sngy suANANENZYBIAINAAIAIARBUIIN
CA d‘ 4 = a ¥
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A g . = A 3 a o A
Weuenl (Kolmogorov-Smirnov’s Test) Aimsiadeulnudud szau asa sulasfinsanan
a3 ACF uaz PACF veeanuamaiaden uazmsna ouii (Runs Test) NAnndsumiugud
7379 ovulagldmang eudl (t-Test) uasiannulsdsimasinnsina a5 evlaglénis
e euveuaIu Meldmaléanisegu (Levene’s Test based on Median)

2. arwensallagismsiSuissudma “wlanmumaiveiumasuuuga (Winters” Multipli-
cative Exponential Smoothing Method)
MsnensallaedsmsUsuiion (Smoothing Method) Ao mswennsailagldar “una
NNodAn wrilviienaualums 519 umswennsal sahvini o “unaudagmazuansenu
o o d'd YA % = d‘ a o a'd'Q a
mgHa MAyNIMIlEITMSuSey WewmneynsunmeniiaenuRuLINgMain AU nE
mlilhivu wlszneuveteynsunaidug  $335mlsuBoazsisandninavesnnuiuus
aananld daiu wlszneuveseyninnatuday lanngdaeuay mld wnsaneinsaia
vosoynsunaluemanld lagdsnsliuBeuiuiismsaieds wasmsldnuezivegivdnyog
o o ad v A 1% v 1% Xo o a '3 ] I )
voseunINna [3] “miITmalsussudie “ulduavsmdweiumes wmikeeniiu 2 nsdl
Ao msdSuGeumel “ulduasimasvesiumesuuuuin (Winters” Additive Exponential
Smoothing) AslFfUMINEINTAlOYATHNIANHTAT IWveanuAnIIMuggMadea Iy
Al nanAednn mvesrnuiuulsmuggmMademuulinia liminvunazlionamunan
wasunadld wagmsdsuiseudien uldsavsmawesiumesuvuge (Winters” Multiplicative
Exponential Smoothing) asl¥fiumsnennsaleynsnnanidan mvssanuiumlsmuggma
goAmnlibninduieanasmunaasundasll [71 wiumsiteasaillalsismstsuisey
Mgl uldsavsmaeddumeiuuuga  iesnneynsunaTinamsimhedanpinssies
vosdayaran 1 lugrufeunnnan 2543 dudeuiguien 2557 Hen31 mvesanNiuuls
o v X 44 “ 4 o
muggmademun iiuindumunamiasunady (1 smneazidealugun 1) duuue ada
NMaN (2) wazduuunensaln aede umsh (3) [8]

Yt = (Bo"’ Blt)st & (2)

Yim = (a+bm)s, (3)
e Y, UNUaLNINLA Bl 1A t

By By UAT s, WMUWNINAABSVBIRIMUUY AeszEzAANAY ANNFUYRNTTN nazaNy
AuLlsmuggmMa mMuaey
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e, UNUBYRINNMTBIAMAMAIARBUITMIuINUIAALazTE sz Fedundenhiy
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S, = R (1-8)S,.,
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. dar ¥ 1 om d N d
t unuENn Sdiaad 1 83 n laen n unudwndeyalueynsunayad 1
s UNUAIUIUAILYBNRYMA
e lddnuunensoludinzmliunmingy sugUANYAIZYBIANNAMAIAGDUIINMIS
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3. mswensallagIzn1sne1nsaisin (Combined Forecasting Method)
Cd I ad (d‘d 1 d ad 4 d‘ ‘?5 1
amanensainmiuItmsszgndniinniunameinsalanismsneinsalifeddaud
and A aom v . da 4 o 4 ya o das
2 Frauld elwldameinsallminianuamaadeutdesn a  wnsaldldalunsdinisng
C4 d' = o 1 ag 4'491 Ya ad C4 d'
wensalipgIiaNng ufveynsunana 1 35 [9] ar AlldRnsanitmanensalifen
ad A ad ¢ a ¢ as v A Y v Sv Xo o a ¢ v &
2 35 Ae Fsvend-wuiu” wagdtmluseudie ulduaimdwediumesuvugar et
fMuyuveRdtmInennsaisnilslumiiteasal Ao

A A A

Y= WY+ WyYg (4)

e Y, UNUAWENNIAININ B 1A t

Y, Uag Y, uwnuamennsaliaed o nan t 9n3suend-lwuau” wagismaliuseudie
uldsavsmavedumesuuuga muady

w, Az w, unumdnivinvedisuens-auan T uazdismsUiuFeudie: “uldvavrma
YU uUUg mMuaay laed

b, b,
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" b, +b, has v =y h (5)
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b, uaz b, unue “ulsz MEMIanaesnnIvMas 8atieen @ (Least Squares Method)
[10] wodisuens-auiu” wagitmaliuiseudie “ulduarsmaweddumesuvugu muady

+

A o ¥ 1 ¢ A & ad g o/ a o i 1
emvualidmensalidernam 2 5dudiund sz waztSinamsmhsdaminsies
<) o 2 o o ¥ o A AXa
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4. m3ufsuisuaNNLiNYaIAINEINTAl

mavuadillddmidondiuuummnsaiiimng ufveynsunanFinamsimhelm
yminsgiles Tnsmanfeuifisud MAPE naz RMSE mndsmaneinsaiia 3 35 1dun 35uend-
wuAn” FamasUiuGeudie ulduaeshdwesiumesuuuga wagiimameinsainm Fuuy
wensaiien MAPE uag RMSE it o faifluduviiianumng afveynsunaiyail
il o esnnlidmennsaiifianunandefudoyasiatosi a inoii MAPE uag RMSE [3]

wag RMSE = |- ye (6)
nz t=1

o e = Y,-Y, UNUANNAMIAIAABUNMINEINTA] B4 191 t

o X
I ANONY

MAPE = 1005~/ &

n,

t=1] Yy

Y, UnueynsHie o 1 t
Y, unuameinsol al nan t

, dai 8 . a d e d
t wnuENna e 1 89 n, Il n, uwnuinnudeyalusynsunmgain 2

HAN13IY
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Y= Exp{Z, ; - 0539448 ¢, }; Z, = In(Y,) (7)
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2. namswnnsailagisnmliuisoude: “ulkuavsmamwesiumesuuuga
nams Heduuumnnsallasismaliuizeude “ulduavimsedumesuuuga
ioulasdoyadisaeni3iusssumd (In) iesnneyasunai ulsznevvesunliuuag
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Whiy -1.780 uaziian 8@ Ljung-Box Q lufive °1ﬁ'muﬁsz€fu 0.05 (Ljung-Box Q @ lag 18 =
18.344, p-value = 0.245) ifloaTa sUANANYATIRIANIAMAIAABUINMINEINTA] WU
mmﬂammﬁauﬁmsmmmﬂﬂa (Kolmogorov-Smirnov Z = 1.145, p-value = 0.145) ims
wndoulmifiud sefu (1 aemeaziBealuguit 5 uazain Runs Test: Z = -0.608, p-value = 0.543)
fidnndsunAugud (t = 0.606, p-value = 0.546) wagfianunyslsuasiinngnnm (Levene
Statistic = 1.824, p-value = 0.054) fumFuuunensaifildienumng § fuuuwensaln ag
ol
Z.... = (7.632755 + 0.007225m)3; Z, = In(Y))
30
Y o = Exp{(7.632755 + 0.007225m)3 } (8)
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