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A Comparison of Forecasting Methods between Box - Jenkins Method
and Winters’ Multiplicative Exponential Smoothing Method

for Predicting the Rubber Gloves Export Values
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Abstract

The purpose of this research was to compare two forecasting methods, Box-Jenkins method and
Winters’ multiplicative exponential smoothing method, for predicting the export values of rubber gloves. Time
series that used was the monthly data from the website of Bank of Thailand during January, 1995 to January,
2015 (241 values). The data were split into two sets, the first 234 values of rubber gloves from January, 1995 to
June, 2014 for constructing the forecasting models and the last 7 values from July, 2014 until January, 2015 for
finding the most suitable forecasting method via the criteria of the lowest mean absolute percentage error and
root mean squared error. The results showed that, Winters’ multiplicative exponential smoothing method was

suitable to this time series than Box-Jenkins method. The forecasting model was Y,,,, =(1,8513946 +7.6332m)SAt

where m represented the number of months to forecast ahead with the starting value of July 2014 (m = 1) and S,

represented the seasonal index.

Keywords : rubber gloves, Box-Jenkins Method, Exponential Smoothing Method, Mean Absolute Percentage

Error (MAPE)
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A5 1 ANUTEHIUNIHWeT AN BIC warA4DA Ljung-Box Q 1845aKLIL SARIMA(p, d, 9)(P, D, Q),

SARIMA(p, d, q)(P, D, Q),

SARIMA SARIMA SARIMA
Alssanm SARIMA SARIMA SARIMA 2,1,1) (1,1,1) (1,1, 1)
W9Aas 21,2 @1, 1) 2,1, 1) 1,1, 1), (1,1, 1), ©,1,1),
2,1, 1), 2,1,1), (1,1,1),, Taizinag Taifinag Taifinag
ANAIAQ ANAIA AR
L Atlszann -0.30196 -0.31741 -0.30616
ANANF - - -
p-value 0.701 0.630 0.626
AR(1): Andszan -0.49752 0.28835 0.28781 0.28298 0.22616 0.20897
0, p-value 0.654 0.005 0.004 0.006 0.027 0.044
AR(2): Antsranns 0.12430 0.08085 0.08282 0.07963
b, p-value 0.689 0.353 0.339 0.360 ) _
MA(1): Antsranny 0.03778 0.83716 0.83954 0.83332 0.76669 0.75154
0, p-value 0.973 0.000 0.000 0.000 0.000 0.000
MA(2): ANlseunny 0.53226
0, p-value 0.536 _ _ _ _ )
SAR(1): Andszanu 0.15400 0.15166 0.14737 0.14668 0.14358
@, p-value 0.097 0.095 0.085 0.086 0.091 )
SAR(2): Andszanu 0.04045 0.03920
D, p-value 0.637 0.646 ) _ ) _
SMA(1): Antsranny 0.99852 0.99268 0.98334 0.97500 0.95744 0.86977
0, p-value 0.832 0.307 0.006 0.000 0.000 0.000
BIC 10.609 10.576 10.546 10.518 10.493 10.475
Ljung-Box Q (2 lag 18) 20.227 19.785 19.219 19.277 20.342 22.869
p-value 0.042 0.071 0.116 0.115 0.120 0.087

2. HaMsASNAIRLLNENNSUIneRENsUSuFsuAmdulALATE iR LLLANTIBRUIAS

annsaswauuunenIaflaedtn1sUuBaudaeduliuamnidtuuugniuesiumad wudn BIC HAn

'
! o =

Winiu 10.351 wazilA1anis Liung-Box Q ldfitladnAtyfeszan 0.05 (Ljung-Box Q tu lag 18 = 24.243, p-value =
0.061) HOAIIAFDUADIANHIULTBIANNARIALARBUAINNITNEINTAT WL ANINAAIALARDUANITUANUA TN
(Kolmogorov-Smirnov Z = 1.320, p-value = 0.061) An1nadeuviafudassiu (waneneazidanluning 5 denusn
AndnilsvAnsanduiugluiaesuazdulsrAnsanduiugludoesuisdanaaspanaaiandaunnat luaeuiem
d L v d_m . YT . . v .
AT UTAAT 95 aniuTaaIan 7 AAduiss@nsandunuslusaesuazduisc@nsanduiuslusaleg

! a = @ v d‘ s =l ! 1 dll | v o g dll alln o
UNAMUNUINNUBLLUALNENLAN YD E Eﬁ\‘IVLNNN@L@ElLLWﬂE’NsLﬁ wasanniflua AR ufIaIANARIALARD WU
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4 7 d99198n) HAneauwinduAue (t = -0.225, p-value = 0.822) uardinauuilsilsaumsinndasioan (Levene

Statistic = 0.531, p-value = 0.881) AstiusauLunenIaM AR AMNWNIZEN Fanuunensaluanasal

Yi.m =(1,8513946 + 7.6332m)S, (6)
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e Y, winAmensnd o oan t+m laefl m = 109 7 (ReunsngiaN 2557 TARABUNNTIAN 2558 AU 7 )
S, wnuAATtingnNa TeAsBLALAAIAIANINT 2 TeanunInatunglidn yaAnsdseannatienngesien
P a N oA oA P P AN oA '
WoHNANLATREUAIANTaWNT HANInnduReuaw e ndAsatiggnianinndd 1

o, y WAy & AL 0.41472, 0.001 WAz 0.14421 ATNANAL
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1999 2 ATTINANIATBIBUNITNIAYAAINIARENINBEN ANTBnsLFuBaUfadulAuaTA AT LILIA

1099UNDT
hau ATUnANA Ay ATdnANA Ay ATdnANIA
UNTIAN 0.82412 NOBNIAN 1.02746 AueNe 0.94265
NUAWUS 0.84732 fiquneu 0.98514 AA1AL 0.96074
furan 0.93112 nInNgIAN 0.99521 WO AANEY 0.89536
LNENE 0.82290 GNTRTH 1.00255 fUNAN 0.92612
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3. WANITAALABNIBNITWENNSUNLUNIZEN
annsliisautumennsaizesdsuand-auiud uadsnsliuBaufadulivarmniduuuguaesiunes
Tuaunnsi (5) uaz (6) ANA1A IHAMeINIaid uEUaYNINNATAT 2 TR YaAIn19deaantelonny Ausinau

NINGYIAN 2557 DNABUNNITIAN 2558 WARIAIANINT 3 NANIIAALABNTENNINENIRIAIMNIzAN WU 3801915y

'
acd aa

=l % ¥ ¥ da/o o = - 1 ad s a dl LA &
LiﬂummauimmwmmLL‘]_|1_|@msﬂmqummmmﬁmmmmmmumﬂﬂfmﬁmnen—munuﬁ Wasann 1A wenand

S < g

= e a3 o = . < A4 g c ! =
NHAMMHLANFNALLDHAITNUDLNGA m@uﬂ’nﬂmwmmvﬁmmmmmm@@uaummmm (MAPE) LarA1INNA83Uas

4 o o = o A , @ ! - S aa N i
AINNAAALAARUNIANERNLRAL (RMSE) AINGA agelafimn Amensaires 2 33 AAnddede Wesannlld

ANLANANARe NN Ta AN ATYN194DR (t = -0.2487, p-value = 0.8078) Nﬂﬂ’]ﬂ‘lﬁ‘ﬁl‘uLﬁﬂﬂ'ﬂléﬂﬁ‘mfm’n;lj@ﬁ’m’ﬁ

o

1%
[ o Y

A980N03HeEN UazANINIDIANTA 2 FEAmiLdeyaTAd 1 uazgATl 2 LARIAINING 6

FIFNA 3 ANSIUAZATNENNINITBIYARAINIIANBANIINDENN (RIULIN) FIUELABUNINGIAN 2557 DUABUNNTIAN
2558 AefiduianuAaIAAREudNYIOladE (MAPE) WATAIINTIAEITRIAHARIALARENNAIADY

\aagl (RMSE)

yaAIMsdsRannafiazng annswensalneds

G9L9A1 YAANTAIRANeNang — — -
UaNG-Launua unad
n.A. 2557 1,924.50 1,790.64 1,850.13
4., 2557 1,765.70 1,837.26 1,871.41
n.el. 2557 1,696.60 1,753.17 1,766.81
F.A. 2557 2,698.00 1,797.15 1,808.05
W.2. 2557 1,799.90 1,685.94 1,691.84
4.m. 2557 1,747.20 1,749.58 1,757.03
u.A. 2558 1,393.20 1,617.79 1,569.80
MAPE 10.0458 9.4596
RMSE 358.8082 349.8177
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291981 ATNENNT D 291981 ATNENNT D 291981 AWENNS T
.9, 2558 1,620.47 0.8 2558 1,914.12 M.A. 2558 1,896.05
{.p. 2558 1,787.84 n.A. 2558 1,941.29 W.el. 2558 1,773.85
1.8l 2558 1,586.33 4.h. 2558 1,963.24 f.A. 2558 1,841.86
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