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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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nslnTzidumuliisautnlasn (gn)

e Varlable
r ®— Actual
| —®- Fits

Accuracy Measures
\‘ MAPE 94,8484

15

1 ()

|
|
e
|

° LA
:*\f/‘\c'f ,Js‘f/) Y N \

.
sep san May sep
Month
sUit 5 uwiltugenuednlasn (dudune) fausiiou
NINNIAY 2563 DauAoUNINYIAY 2565 11U
25 Lhou
Faduaruivedasldduvununldudadu
(Linear Trend Model) 1Junislfuyadoyaiid
wunlduiutundeanas uultuasiidnvasAsuiig
Aefilugr9szaznatenTednwazwurlduiings
Wasuwlandnesianizlutissresinaiduy 9 Wag
AakuuggnIa (Seasonality Model) Tdiuyadoya
Aftasedungnia Tnsyadeyateyaiifiggniasia
fvolufiuualdufldguisfufunsddeyadlid
q@jmaLLazmiLU%auuﬂawaq%aaﬂamaiuqama
gnaflvurnmsiiidudassfunaindednwasnis
Wasuulasweadeyaluggniaeianusmuuudlily
LLamﬂsz’fﬁi’J’a;daé'?uwiﬁwﬁU 1-25 ieldwuunis
wonsaliarinensalarmidn 6 ey Aodas
Wouddudl 26-31 mAndesiudanuuduginig
WensalveILAarY I inensalarm e Weu
dumay Weoufuggy inaumalAu LhsungAInIe
WADUSUIAN LAZLADUNNTIAN 2566 Laulfiguny
Toyan13v189390 Az FUAM w&santuledsy
Anvediudauntuginisneinsalswd 3 ey
(FeuTl 26-28) uar 6 ey (@1duTl 26-31) Lite
Wumadendwmiuduimseddudnsddnulunis

a v

IIRUNITHITBAUAIAIINLUN

v
&

2.7.2 Goulvvesiuuunsnennsel nandngive
2 NARA N %gﬂﬁwmwmaauﬁﬂﬁ

2.7.2.1 ManensalLuuNsRieadeus (Moving
Average) LWUU 3 LADU LAZLUU 6 LU

2.7.2.2 ¥ susuSsunuuendluiuulvanuia
293U (Brown’s One Parameter Linear Exponential
Smoothing) MuUAAI a = 0.05, 0.1, 0.2, 0.3, 0.4, 0.5,
0.6,0.7,0.8, 0.9, 0.95 (s3umnday 22 ASsrenan o)

2.7.2.3 In15USusuLeng UL B aLEUn S

vo3lgan (Holt’s Two Parameter Linear Exponential

Smoothing)
-a=0054=005 -a=01p=01
-a=02 B=02 -a=03p=03
-a=04 f=04 -a=05p=05
-a=06 B=06 -a=07 =07
-a=08 Bf=08 -a=09 =09

~a=0954=095 @wu 1l %)

(wazmAnsiwes a, g Aivilsien MAD ﬁaaﬁqm
Tnenslalusunsy Minitab)

2.7.2.4 Asn1sUSuRsuLuUENGlUILUT AT

U (Winters’s Linear and Seasonal Exponential

Smoothing)
- o =0.05 S =0.05 y=10.05
-a=0.1 p=01 y=20.1
-a=02 p=02 y=0.2
-a=03 =03 y=10.3
-a=04 p=04 y=04
-a=05 p =05 y=0.5
-a=06 p=0.6 y=0.6
-a=0.7 p=07 y=0.7
-a=08 £ =08 y=0.8
-a=09 =09 y=0.9
-a =095 S =0.95 y=10.95

(WAEMIATNITERDS «, £, 7 IvilAT MAD
Weeiian)
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3. HaN1INnang
N15USUTABUANULLUEIUDINITNEINTAIVD
HANAMIAI8E19910NEY Mass Volume waznay
Non-Mass Volume azldAnadsanuinnainduysel
Fudumaiatannuuiuglaenidymiinid e
AURANAIALAYNITRAITAUIAITULANAIYDAUIYDT
fugenmenensallaglimiduaiomune devaaeu

PEFLUUNITNEINTAl 4 3D

sauandlunisied 3-6 TneuansAmisdnesi
ﬁwlﬁmLa?iEJmmﬁmwmﬂé’mu‘]iiﬁmﬂmiwa’mmﬁmaa
NATINTIINITNYINTAIEWNUN 3 LRBU Lag 6 AU Lag
agUfluuMIweNsainRTigavesemanSuTid e
1NNEU Mass Volume uagngundnsiag Non-Mass
Volume Tumsnsdi 7 LLazgtJ‘i?i 6-9

M13°99 3 ARBgANURANRELYSaIvesanYIEYuUBTALAUA WenenTalalawi 3 ifieu Mmedwuunensal

TugUiuusng 9
Y

A1 MAD wennsal 3 ihau vasganvieyudasnuaud
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 0.4, 0.4 2290 0.4,0.4,04 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

M13°99 4 ARdeANURANaRELYsaivesanUIEYuUBTALAUA WeneNTalaIvi 6 e MmedwuuneInsal

TusUwuusng 9
U

A1 MAD wennsal 6 ihau vassanvieyulasnuaud
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 03,03 2491 0.3,0.3,0.3 2654
0.4 1978 0.4,04 2290 0.4,04,04 2685
2887 0.5 1899 0.5, 0.5 2092 0.5, 0.5, 0.5 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

Ay Uedlns uazaaly, “nIsiSEUTIUs VN TN INTaleenYI8Y9gsATR T Iagnaas 1 naliiny) UTeh viuen niu (2559) §7in.”
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M13°99 5 Anadeanuianaeduysalvesgenvetnlasnilienensalarmin 3 ey sleduuunensally
SURUUAN 9)
Y

A1 MAD wensal 3 e Yasganviadnlasn
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 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 0.4, 0.4 6.539 0.4,0.4,0.4 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

M13°99 6 AnRdeANEANAIRFUYIalvesganvetnlasnllenensalalmin 6 ey frefuuunensally
SULUUAN 9)
Y

A1 MAD wensal 6 Whau Yadganuigdniasn
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

a o saaa P a a aa A a o ¢ & I
M990 7 asusnuunmsnensaliifngalanSeuiieuann 4 38 (15199 3-7) veswenmendniuaiyuUesauaus
LAYEDAUIUNARAMIITALATN

e FUYIIANFINNT . cedetnd o - o
HNanNNULN P s o ﬁ?LLUUWﬂqﬂsmﬂﬂwqﬂLlagf’ﬂLQaUﬂ"J'\&lNﬂWa'Iﬂﬁu‘gim
NYINIUYBAVIYAIINUN
YOAVIUNAN A 3 Loy fagunl 6 35 Brown’s One Parameter, MAD = 1818, MAPE = 7.78%
Yuuasauaus 6 \itou fagui 7 78 Brown’s One Parameter, MAD = 1818, MAPE = 7.78%
YRAYUNARSUA 3 \fiou Magun 8 38 Winters’s Linear and Seasonal, MAD = 4.037, MAPE = 54.70%
Inlasn 6 \itou fagun 9 38 Winters’s Linear and Seasonal, MAD = 2.833, MAPE = 42.83%
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e Variable

—@— Actual
— & - Fits
--#-- Forecasts
—A- - 95.0% PI

12000

10000 | Smoothing Constant

8000 Accuracy Measures
MAPE 778

MAD 818
MSD 5657341

13U (99)

6000+

3U# 6 Fwuunisnensalfidngavesnisnensal

ganuenaniueiyuloTnuaunaamti 3 ey

msnensaifeyasenveyuleinuaudireiiiumes

Variable

& (seasonal)

Accuracy Measures
MAPE 547054
MAD  4.0365
MSD 414982

I (9)

Loudi

U7 8 duwuunisnensafidfngauesnisnensal
ganuenandugitnlasnaami 3 wieu

9nM5199 7 E1e MAPE foendn 109% 4ad1nns
WensalAgutulugT 11A1 MAPE 88581319 10-20%
Fomsnensalldlaf 61A1 MAPE ag5gming 20-50%
Ja3n1snennsaineld 9181 MAPE 11nni1 50%

LY

Fansnennsalladusiugn Tumineanuindn MAPE
Batlos Mneds nswennsaibauaiugr dmsusn MAD
Batfos vaneds nswennsaibaugug
wanaldiuauinanuLdug laenssainna
Aseafduaunisnensaeenvelaelufiuuunis
NYINTU '17?& 4 3% WU 79 Brown’s One Parameter

WLNELNNISNEINTILBAVIEAWULNNG 3 LAY hay

miviuiSeudeyasenuieyulesauaud

ooy Variable

—8— Actual
—® - Fits
-—#-- Forecasts
—&- - 95.0% PI

12000

10000 | Smoothing Constant
a 07

8000 Accuracy Measures
MAPE 778
MAD 1818
MSD 5657341

13U (99)

6000

P aaaad

AAoaA-aa

JUN 7 dwuunisnensafidngavesnisnensal
ganueNanfgiyuUasnuauamt 6 1oy

msnennsaifeyasenmednlasniieisiumes

Variable
‘Y —— Actual
30 9{ — B Fits
4 - Forecasts
—A- 950%PI

f
i}
|

” «/LJ\/?\\[

Smoothing Constants
o (level)y 03

Accuracy Measures
MAPE 42,8312
MAD 28331
MSD 134556

U (9)

Wwoun

UM 9 fwuunisnensafidngavesnisnensal
ganUeNaningtnlasnamt 6 ey

6 (o voswmdndueiyuoauaun uazds Winters’s
Linear and Seasonal L#s1gLANISNEINTRiganv1Y
197N 6 LU VBINARSUNTNIATA VBIUSEN T Len
n3U (2559) 91iin

4. afusnenauazagy

PNEANSALIULIATINTAADA 3 LHDU LAY 6 LlhDu
Fauuunswennsalna 4 38 fvaduuuwunltuuas
fkuuganaansaldliegumneaniueunsual
vaadndunyunesauaudmiundndudidnlasnd
V’hLagﬂﬂaﬂﬁﬂﬁmyjiiﬁ%mLUEJ%L%WT‘UEJWD’]&J?\@’]@L@%EM
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fiszdugandn 50% iesann veavieluusiazd flenu
wandnstursudranviefianuduulsguiosain
A07UnN15adlIATZUIN A1TNEINTAIAIY 35 Moving
Average wnziuyadoyaiilifiunliiluggnia 35
Brown’s One Parameter uag 35 Holt’s Two Parameter
wngAvgedeyafifuuldufisses ufiod uayis
Winter's Exponential Smoothing mmzﬁ’m;ﬂ%ayjaﬁ
fwnlmazggnia funsdonisuniuieuiieuty
futeyayaidsafuenalivnzandmsuisilivaass
Tunuideiienvsvasesfisdaudeyasenumedmiy
nswensaivieUuilasumiadoail vidonaaswhe
FBanswensaifiuandnafueenly Wy Linear Trend
Line 9109113487 [9], Double Moving Average 217914

o A

3387 [10], Triple Exponential Smoothing 9109711338
ﬁ [11], Decomposition ﬁ]’lm’luﬁfﬁ'ﬂﬁ [12], Box-Jenkins
AT (131 Dudiu anwansaiiunu Asdud
YU ENNIAANYELNsaltmAlaf I uUNTNEINTal
wienilunsnawsududnanmih Ifaenadasiuanm
mseaislutianati 9 Wu NMsaulunsiaiu
ipddudilddmsuivaualimedfuiuiinlasn
w3suld MununsInNduA luuS s uS auS I
ﬁuﬁﬁm%ﬁﬁqﬂﬁﬂméﬁama PRNUSEUEUA TR d
panlUFawnausema Aedanin visesagne nasau
dmsunsuuRa uagnuwulviaenadesivulune
NNATAANNVDIVTEN WU 91uansIAdua1Usedand
Uszdgania Wsluduiiveeeing 4 Tadusiu

5. inAinssuuszne
mATesiunsaeldfnsafiulszavsammnig
UImsinn1sladamind Usednteuussanas w.e. 2565 ve4
Auddaaiugnamngsy el 2 nsuduaiugmavngIy
nsEMyNgRAmMNTIY §iTeveveunnuitmildlrieu
suflolunsifudoyamnanuiiufiRauats wiBeum
anuiUfuRnuuasmsudeuiimsinumunny
AAduiaueuuzaudisagarmutmuieg
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