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Abstract

The case study company has an inventory management of placing an order when out of stock. There
is no record of what is ordered, and sometimes the product received is not exactly as what is ordered.
Therefore, the received product becomes unsold inventory. This research aims to study the sales forecast
of large volume products: Portland cement, and the sales forecast of low volume products: toilet bowls.
The data of both products were collected for 25 months from July 2020 to July 2022. Four forecasting
methods: 1) the Moving Average Forecast Method, 2) Brown’s One Parameter Linear Exponential Smoothing,
3) Holt’s Two Parameter Linear Exponential Smoothing, and 4) Winter's exponential smoothing method,
are used. The criteria are Mean Absolute Percentage Error (MAPE) and Mean Absolute Deviation (MAD) with
the lowest value. The results revealed that Brown’s One Parameter Linear Exponential Smoothing was
the most suitable model for forecasting Portland cement sales 3 months and 6 months in advance. The
MAPE and MAD were 7.78% and 1,818, respectively. The most suitable model for forecasting toilet bowls
sales 3 months and 6 months in advance was Winters’s Linear and Seasonal Exponential Smoothing. The
MAPE and MAD were 42.83% and 2.833, respectively. The company could use these forecasting model
techniques to plan its inventory in advance according to the actual sales at that time.

Keywords: Forecasting Models, Brown’s One Parameter Linear Exponential Smoothing, Holt’s Two Parameter
Linear Exponential Smoothing, Winter's Exponential Smoothing Method, Mean Absolute
Percentage Error, Mean Absolute Deviation
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(Linear Trend Model) funisldfuyadoyaii
wunliufiudundeanas wunliuesiidnvasAoudns
aefilugaaszezinatensednvazuudlduiings
Wasuudaudntfesianizluysssesnatdu 9 uag
fuuuggnIa (Seasonality Model) Tdiuyateaya
fftadusuggnia Tnsyadeyadeyadiiggniaeia
Ivdoldfiuunldudldwufsaduiunsdldeyadilad
qamaLLazmimﬁauwawaa%aaﬂamsf[,uqama
anaflvunnnsiiidudaseiunaindednwaznis
Wasuwlaswesdeyaluggniasaudsauuullify
wazaglddoyadauddiiy 1-25 ieldfauuunis
wensalimariineinsalarmtn 6 ey Aevaq
Weuduil 26-31 wiAUesdusauuiuginis
WenIlvRILAazTInaITineInsalarmiife ey
ey WoufugIuy lhauRaIAl LhoungAINIgY
WABUSUINAL LAZLABUNNTIALN 2566 Laglfisuiu
T9YAN1IVIHATIVOUALTUAM w&eantiuLade
Alesifusanuuiuginisneinsalsad 3 Weu
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2.7.2 Goulveswuuunisneinsel nansaia
2 Wan o %Qﬂﬁwmmaauﬁﬂﬁ

2.7.2.1 MINENTOMUUNTRAEATUT (Moving
Average) WUV 3 LAY LWAZIUU 6 Lhou

2.7.2.2 3 susuSsunuuiendluiuuiduasuida
293U317U (Brown’s One Parameter Linear Exponential
Smoothing) ffwiuaf a = 0.05, 0.1, 0.2, 0.3, 0.4, 0.5,
0.6,0.7,0.8, 0.9, 0.95 (33MAd0U 22 ASIstonaEn e

2.7.2.3 5n15USuBsuLenglUlLLTgaLE U TS

vo3lgant (Holt’s Two Parameter Linear Exponential

Smoothing)
~a=0054=005 -a=01f=0.1
~a=02 f=02 -a=03f=03
~a=04 f=04 -a=05f=05
~a=06 f=06 -a=07 =07
~a=08 f=08 -a=09 f=09

~0=095f=095 (Fmaulla%)
(wazmamndwes a, § Aivilsien MAD ﬁaaﬁqﬁ
Tnenislalusunsy Minitab)
2.7.2.4 33n1susuSeuiuuengliiuudsaves

U3 (Winters’s Linear and Seasonal Exponential

Smoothing)
-a=005 p=005 y=0.05
-a=0.1 p=0.1 y=0.1
-a=02 p=02 y=02
-a=03 =03 y=03
-a=04 p=04 y=0.4
-a=05 p=05 y=05
-a=06 p =06 y=10.6
-a =07 p =07 y=07
-a=038 p =038 =028
-a=09 p =09 y=109
-a=095 =095 y =095

(MagmAIMITRDS a, B, y AviliAl MAD
Uoeiian)
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3. NANISNAADY YR UUNSNEINSA] 4 35
A5USU g UAILLLUEIYDINITNENNTRIVB Y Faanalun1s1ef 3-6 1aeLanIAInISITmesn

NENAMIF08199 1080 Mass Volume wazngu  hlsidndeanuiiawainduysaiannnisneinsaives
Non-Mass Volume azldfAadsniaiianainduysal  nasiuvianiswennsalaisii 3 ey uaz 6 1oy uaz
Fadumaiainaruuiudlasuitguiismenade  asufuuumsnensaififfanvesueamaniosisogs
AURANAIALAENITNAITUIAILLANANEBATIBIZTY  91NNGL Mass Volume wagngunansinsgi Non-Mass
fugenuenensallaghimilsfandomne Wonaaeu  Volume Tumsiedl 7 wayguil 6-9

M19197 3 AlRdeANURANAIAdLYSalveteanvIeyulesaLauR Wonensalalmi 3 ey meudluunensal
Tuguuuusng §

A1 MAD wennsal 3 ifiou vasganvieyulasauaud
Moving Brown’s One Holt’s Two Winters’s
Average ¢ Parameter @b Parameter @by Linear
0.05 2325 0.05, 0.05 2256 0.05, 0.05, 0.05 2243
0.1 2252 0.1, 0.1 2297 0.1,0.1,0.1 2395
0.2 2152 0.2,0.2 2399 0.2,0.2,0.2 2492
0.3 2060 0.3,0.3 2491 0.3,0.3,0.3 2504
0.4 1978 04,04 2290 0.4,04,04 2273
2286 0.5 1899 0.5, 0.5 2092 0.5, 0.5, 0.5 2102
0.6 1854 0.6, 0.6 2047 0.6, 0.6, 0.6 2342
0.7 1818 0.7, 0.7 2190 0.7,0.7, 0.7 3131
0.8 1822 0.8, 0.8 2329 0.8, 0.8, 0.8 3089
0.9 1843 0.9, 0.9 2582 0.9, 0.9, 0.9 17520
0.95 1854 0.95, 0.95 2709 0.95, 0.95, 0.95 24562

A19199 4 AaReANURANE ALY SAivasanYEuUBIALAUA ey NTalavIN 6 Lileu mefwuungIngal
Tugduuusng 9

A1 MAD wennsal 6 iy vesganvigyulasauaus
Moving Brown’s One Holt’s Two Winters’s
Average ¢ Parameter @b Parameter @by Linear
0.05 2325 0.05, 0.05 2256 0.05, 0.05, 0.05 2326
0.1 2252 0.1,0.1 2297 0.1,0.1,0.1 2408
0.2 2152 0.2,0.2 2399 0.2,0.2,0.2 2540
0.3 2060 0.3,0.3 2491 0.3,0.3,0.3 2654
0.4 1978 0.4, 0.4 2290 0.4,0.4,0.4 2685
2887 0.5 1899 0.5, 0.5 2092 0.5,0.5,05 2981
0.6 1854 0.6, 0.6 2047 0.6, 0.6, 0.6 3410
0.7 1818 0.7, 0.7 2190 0.7, 0.7, 0.7 4078
0.8 1822 0.8, 0.8 2329 0.8,0.8,0.8 3514
0.9 1843 0.9, 0.9 2582 0.9, 0.9, 0.9 14364
0.95 1854 0.95, 0.95 2709 0.95, 0.95, 0.95 38338
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M19197 5 Alafeanuranainduysalveswenrednlasnillensinsalarmvin 3 Whew medwuuneinsally
JULUUANa 9

A1 MAD wa1nsal 3 Liau Ya98anugdniasn

Moving Brown’s One Holt’s Two Winters’s
Average ¢ Parameter @ p Parameter @by Linear
0.05 5.307 0.05, 0.05 5.363 0.05, 0.05, 0.05 4.694
0.1 4.993 0.1, 0.1 5.728 0.1,0.1,0.1 4.037
0.2 5.351 0.2,0.2 6.336 0.2,0.2,0.2 4.403
0.3 5.723 0.3,0.3 6.457 0.3,0.3,0.3 4.959
0.4 6.003 04,04 6.539 0.4,04,04 5.631
5.909 0.5 6.265 0.5, 0.5 6.950 0.5, 0.5, 0.5 6.323
0.6 6.517 0.6, 0.6 7.540 0.6, 0.6, 0.6 7.028
0.7 6.782 0.7, 0.7 8.375 0.7,0.7, 0.7 7.766
0.8 7.040 0.8, 0.8 9.670 0.8, 0.8, 0.8 8.793
0.9 7.396 0.9, 0.9 11.838 0.9, 0.9, 0.9 10.083
0.95 7.596 0.95, 0.95 13.145 0.95, 0.95, 0.95 10.978

A19199% 6 ARfeANUANAaIRduYalvesgenvetnlasnilleneInsalatmin 6 ey sredwuunensally
sUUUAN 9

A1 MAD We1nsal 6 Liau Yaseanugdniasn

Moving Brown’s One Holt’s Two Winters’s
Average ¢ Parameter @b Parameter @by Linear
0.05 5.307 0.05, 0.05 5.363 0.05, 0.05, 0.05 9.255
0.1 4.993 0.1,0.1 5.728 0.1,0.1, 0.1 4.526
0.2 5.351 0.2,0.2 6.336 0.2,0.2,0.2 3.679
0.3 5.723 0.3,0.3 6.457 0.3,0.3,0.3 2.833
0.4 6.003 0.4,0.4 6.539 0.4,0.4,0.4 2.853
6.1053 0.5 6.265 0.5, 0.5 6.950 0.5,0.5, 0.5 3.383
0.6 6.517 0.6, 0.6 7.540 0.6, 0.6, 0.6 3.966
0.7 6.782 0.7, 0.7 8.375 0.7,0.7, 0.7 4.078
0.8 7.040 0.8, 0.8 9.670 0.8, 0.8, 0.8 3.839
0.9 7.396 0.9, 0.9 11.838 0.9, 0.9, 0.9 3.908
0.95 7.596 0.95, 0.95 13.145 0.95, 0.95, 0.95 3.885

M990 7 asUiuuumanensaiiafiandieSeuiieuann 438 (19197 3-7) veswenviendniueiyulasauaun
wazgeAIEHAndundnlaTn

- e . FUIULIIANRDINS . e D - v .
NAANUN . L fauuungnsalfiaigauazAnaisaulanainduysal
WYINIALDAVIBEINUN
ganUENANSTUN 3 1ou Aagunl 6 75 Brown’s One Parameter, MAD = 1818, MAPE = 7.78%
lJ”uUa%GlLLauﬁ 6 Liau ﬁﬁ;i‘dﬁ 7 35 Brown’s One Parameter, MAD = 1818, MAPE = 7.78%
gonUIENERsTUN 3 \flou Aaguvl 8 78 Winters’s Linear and Seasonal, MAD = 4.037, MAPE = 54.70%
Inlasn 6 \hpu ﬁﬂgﬂﬁ 9 3% Winters’s Linear and Seasonal, MAD = 2.833, MAPE = 42.83%
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13000 Variable

—8— Actual

— = - Fits
--#-- Forecasts
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12000

10000 Smoothing Constant

8000 Accuracy Measures
MAPE 78
MAD 1818

6000 MSD 5657341

WU (99)

=1

5UN 6 FuuunsneInIalnAngavesn1nensal
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< < ¢y ama <
ﬂ’]i‘WEﬂﬂim’UﬂHﬁEJ'ﬂﬂ‘U’]EJl\J"L!‘IJSiﬂLLauﬂWJEJ'Jﬁ'JuWIEJi

Accurac

MAPE = 54,7054
MAD  4.0365
MSD 414982

13U (99)

LWoufl

=1

5UN 8 fuuunsneInIainAngavesn1snensal
YOAVIENANNUNTNLATNAINLN 3 Lhiau

INATIIN 7 (161 MAPE toendn 10% 3n9ns
NYNTAUADUTIUNUET 11 MAPE 88581319 10-20%

LY

dnmsnensadldlan 61A1 MAPE ag581319 20-50%

[

Iainsnennsainelyd 91A1 MAPE 110031 50%

LY

Fanswennsallausiugn Sumuneaaingn MAPE
Batlos wueds nswennsaBausiug dwmsus MAD
Batios Muneds nMswennsalBauiug

LEaAI AN UIAAINLL UG TAERTI1ANE
A1saniuaunIsneInsalsenvielaglyfiuuunig
wennsal s 4 38 WU 33 Brown’s One Parameter

WALNELANISNEINTUYBATIEEWNTNNG 3 LADU Lay

msusuSeuteyasanueyulainuaud
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a o7
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MAPE 78
MAD 1818
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so8000

=1

JUN 7 FuuunsneInsalnangavesnisnensal

ganUenansiueiyuleinuaunaam 6 ey

€ w o Y aca <
nﬁwmnimﬁuagaaammwnimnmmmumas

Smothing Constants
a (level) 03
y (trend) 03
& (seasonal) 0.3

Accurag

MAPE ~ 42.8312
MAD  2.8331
MSD  13.4556

10

13U (99)

=1

JUN 9 FuuunsneInsainANgavesn1nensal
YOAVIENANNUNTNLATNEIWLN 6 LhaU

6 o vowmAndueiyulosnuaun wagds Winters’s
Linear and Seasonal WMagkANISNEINTEDAUY
AT 6 LAY YBINANIUITNIATN VBIUSEN Len
n3U (2559) A1fin

4. afusnenanazagy

PNNEANTAIULATINTIGNA 3 1AW WA 6 Loy
fuvunmnensaiie 4 35 Ssfnuuuunlduuas
fuvuggmaansaldliegianmngauiveynsua
vesmdndnayunesanaudmiundndnandnlasnd
Andsvesrmdiysaiveuasiiudiveinnuamaindou
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fiszsugandt 50% iflesan semueluudazd
uansnsfuAsudisnaniefinuiuuusgauiesann
#01UN1SMELIATEUIN N1TNEINTAIAIY 15 Moving
Average wisnziuyndoyailifuualiuluggnia 35
Brown’s One Parameter Wag 35 Holt’s Two Parameter

winngugadeyaniuwilduiiesedausel wazls

a

Winter's Exponential Smoothing Wlmzﬁlusqwﬁjauua
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TquuiﬁaﬁawaazwmaaaLﬁmﬁmau%aaﬂaaaﬂmaﬁm%’u
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Line 29091143387 [9], Double Moving Average 31A91U

o

3987 [10], Triple Exponential Smoothing 91091348
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wiahluntsnaunududnarmih faenadesiuanim
mseasdlutaananty 9 11U N159LEUTUNNTIALAY
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dmsun1suuRa uaznauwnulviganadaaiuuleuns

NNNIAAVBIVTEN 19U uaasImFudUseind
Uszdgania Wsluduiiewsing 9 laidusiu
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