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A Comparison of Forecasting Methods for Oil Filter Replacement Demand in

Eco Cars Using Moving Average and Simple Exponential Smoothing
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Abstract

This study aims to forecast the demand for oil filter replacement for eco-cars using monthly
data from a service center case study from January 2020 to July 2023. The study focuses on
comparing the performance of two primary forecasting methods: Moving Average (MA) with 3-
and 5-month windows, and Simple Exponential Smoothing (SES) with alpha (a) values of 0.1
and 0.5, to identify the most suitable approach for predicting future demand. The performance
of each method was evaluated using three accuracy metrics: Mean Absolute Error (MAE), Mean
Squared Error (MSE), and Mean Absolute Percentage Error (MAPE). The results show that the
Simple Exponential Smoothing method with an alpha value of 0.5 provides the most accurate
forecasts across all metrics, with an MAE of 8.50, MSE of 120.00, and MAPE of 7.70%, which are
significantly lower than other methods. The Moving Average method with a 3-month window

(MA3) was the second-best performer.
Keywords: Oil filters, Moving Average, Simple Exponential Smoothing
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dmutayaoynsuaa (Time Series) #ldfisUuvududou F3nmsnennsaliugi Wy n153inszs
Aadeidoudl (Moving Average: MA) Sawsngfumamiunliiussesdu uagmausuFeuondlniuu
\Weane19418 (Simple Exponential Smoothing: SES) %ﬂﬁﬁmﬁﬂﬁuﬁagamqmmﬂﬂdﬁayjae[,uaﬁm
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nyesunsiusasuABlAAS Haunisuaziius Asaun1s9 1 (Hyndman & Athanasopoulos, 2018)
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3.3.2 NM5USUS8ULDNY N UULT A D199y
A5USULS 8ULeNg LUt sadnsunisnennsalanudaan sl sungldnse sy

sopuftlaang Tauniswarsauus faaunisii 2 (Shumway & Stoffer, 2017)
MA; = aX, + (1 — a)MA, 2)

g9l MA.; fAeo Awhugdwmsudian t+ 1
X, fa ANqsvestayalugitian ¢
MA,  fAe AWNUYEMSUTIIEN ¢

o fia AMNSIAWMesNSUSUSEU

TnedeulunsdonlddmnniwesnsuiuSeu () desrfiazsoungAnssunisneinsaid
uanenafueeedmay Wewunusuileudsyansam I6ud o = 0.1 ua « = 0.5 Msidendiaesi
$reBamnumdnmane nzaifiin dn o Auansnsfuaslidmintudeyaluofinuasdoyaaanldiviif
(Hyndman & Athanasopoulos, 2018) lagufazALAILNIeY i o = 0.1 WufunuYeUUT a0
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(Smooth) uaznoUaLewoN WAL aszazauldt anzdmivoynsunaifianudumuLuUdNg
Feliasliuuudaesuiufuduiulumudfidaunaldaan woe o = 0.5 Wufunueuusiassiili
hwinsgwinedoyaiidanldagauasamennsallusfnedsauna dauduaififenldidunasifey
(Baseline) lunsiiasgsieynsunadiumn Wesmniinrudangulunisududmuuuldildaily
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1aun MAE, MSE way MAPE feauni1sikav@ands fadl
ARAALARDUANYIRIRAY AeaunIs 3 (Hodson, 2022)
1
MAE = =57, |X, — MAy| (3)

ANPAIAARBUNAIEDIRAY AIdNNT1ST 4 (Chicco et al., 2021)

MSE = %z;nzl(xk — MA))? (@)
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Araaadeuesidudindeduysal Asaunisit 5 (Botchkarev, 2019)

Xp—MAg
Xk

MAPE = >3, | | x 100 (5)

e m  Ae SuugIIa NG lunsamuInNAIRE
X, fe Aassvesdeyaludiaian k

MA, fo Avhugdmsutanal k
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thiauedeyai s7usaletinunsadransmluuvoynsunan (Time Series Plot) 1eaziden Fansnad 1
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Wou-U 977U (F)  wou-U 3w (Ww)  Wweu-U  1wau ()  weu-U 97uau (F)
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Monthly Oil Filter Replacement
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Monthly Piece with 5-Month Moving Average
MAE: 12.62
MSE: 270.90
MAPE: 10.73%
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Monthly Piece with Exponential Smoothing (a=0.1)
MAE: 14.66
MSE: 345.59
MAPE: 13.64%

| M\/‘/\AV\/\/‘\/ P

2

< B 2
Month

Exponential Smoothing (c=0.1) {} Monthly Piece

AN 4 [an1syiungauseInsidsuangldnsasnidusasuddlanis medsnisususeuend

Tnuudgasgnadng e a = 0.1

NNAINT 4 LARNINANISNYINTAUA8TTUSULS sULeNTG I uULT 8aae 1991891 A1 a = 0.1
(Futse) Faduamlmhmindudeyaluefings nadwinlifeduneinsalifiinunuissuniniazuny
Lunevauawienisidsuulaivesdoyasse Mbiinanunainedouaeduiuladn nsaniglugag

NenudpIN1sHinUAEILE Fadsgiuuudtaesildanunsadunginssuveseyalunstlfnuillas



NINFINMTINansuasinalulad unInedesvdguasaissd 91

MAE: 8.49
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MAPE: 7.66%

150

Piece

100

ERN R

< & ¢ 2
Month

«  Exponential Smoothing {c=0.5) ) Monthly Piece

AN 5 Hansynungeusesnsidsuaeldnsasindusasusdlanis aesnisususeuend

TNUULyae81998 1le a = 0.5

NN 5 UaAsNan1sneInsainleIsusuissulendlniuuildeasg19d1eMe a = 0.5
(Fuvse) Fadumshilminsgnindeyaargauasdoyaluefinegauna aanamaziiuingu

nensalaansaUsuimunisisuiUamesoyadselafnimnuuuiiaesiiiaue lnedunensal

' '
o a

waeuidindidudeyastennian vilvlimanueaiaedeulunninadiiniign

Monthly Value with Different Smoothing Methods

=5 a-Month Moving Average *73 5-onth Moving Average Exponential Smoathing (0=0.1) =5 Exponential Smocthing (a=0.5) 4} Monthly value

100

3 4

A Al 6 HamIwsaMuisInIsasuasldnsesiiusasuddlansainidag o

107N 6 L HUNIIMUTIUTEUNANISNEINTAIINIALUUTBDINSau U e T iuA NS

o

vouszAninmlaegnednian nawanansaasuladn dunensalvedisusuSsuendlniuuea

' '
= { a

98199187 o = 0.5 @wnsafinnudeyadsalalndifesian sesmun Ae A Naduindoun 3 oy
TuvaueisAadenioud 5 Weou wagdsuiuiseus 7 a = 0.1 ddnvasiinussuiulduazlianse
Juanudumuvestayalantn Fansmilvieduiuteasunnuanisussiliuninunainnfiouldausunn

Indusenam



e ITINMTIneImaniuazinalulad uminendusviguasaisd 92
s IENLE _ |

TECHRTLOEY f{‘J ﬁ

17 atuil 25 unsem - fquiey 2568

4.3 Han15UsEuANNAAIALATBUNNTYINUIE AR RIN SR sua e ldnsa s usne Uil
A3 UszilumeAadsveinnunainndiouluuduysal Aadsvesniuaaaafounindast uay

ALRRYTRUALYDIANUANALATOULUUANYTA] UARAIRINITIN 2 WagnIndl 7 89 9

A15199 2 Han15UsEEIUAMUARNAAMADUYRITNITYINUIEANUARINTSIUABUA8ldnsaaiTusaaus

dlamns
3813 MAE MSE MAPE (%)
Aadendeudl 3 1iaan (MA3) 11 213 10
Aadendeudl 5 1987 (MAS) 13 271 11
msUsussuendlniuulyasnsiy (a=0.1) 15 346 14
nsUsuSsUeNglNLUTYaREN99Y (a=0.5) 8.5 120 7.7

1NAN599 2 nuIIEMsUTUSsulendlniuulasg1aine AldAn o windu 0.5 Tinans
Mwgaudenisdsuaieldnsesndusasuddlanilinnuuiugigean esndaiaing

AANALAADUTA MAE, MSE Way MAPE @?wﬁqﬂ dlaflsuiuisniseu 9
-
»
-

200

ALaSueEoEd 3 e (MA3) rinBeFeudl 5 Hanat (MAS)

arlfuduuentinuudessrne (0-01)  msUfuBsuentiuuiosesny (00-0.5)

AN 7 nslilSeuiisuuseanSanweskuuinaasnisnensallagldinaeiinanuaaindon MAE,
MSE ey MAPE
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namd 7 uandiiiufeifuiuisuondlmuudoasg19drei a=0.5 TiAaau
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NaN1TITERT AL F5N15USUS sUNG N LU gAY DA o U 0.5 Tkadns

ARNIMNTNTYUBLULANRAEMABLT Tunsnensalamudasnsilasuaeldnseuitusoeundlaas
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Demand Interval :ADI) fifings agnslsfiniu :u3deves Syntetos uag Boylan (2005) Syntetos ua
Boylan (2006) wae Teunter wag Duncan (2009) Tl¥iiudn fausf SES alinadnsinnin MA luunansedl
WH Syntetos-Boylan Approximation (SBA) & 1135 n1s7i wannsesani1a1n Croston's method
nduladwSAusug i SES way MA lumswennsalaudioantsdudasndeiiiizuuuuldasiiane
dnfuuundalumsiideadialugadunsussveuannsfnuliasouaquuiniu Tnefudoys
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