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ABSTRACT

This independent study aimed to study the relationship between macroeconomic
factors and inventory value and to assess forecasting methods which are suitable for
determination of the inventory value in retail business. The following macroeconomic factors
were studied: gross domestic product (GDP), consumer confidence index (CCl), total exports,
total imports, and the rate of inflation.

The sample used in this study comprised company that lead the multi-product retail
sector in Thailand within different forms and channels and have a market share of up to 9%.
This study determined the correlation of quarterly data taken over a fifteen-year period from
2005 to 2020 with individual macroeconomic factors using Pearson’s Correlation Coefficient to
evaluate any statistical relationships that may exist. For the forecasting, the following methods
were used: moving average, Simple Exponential Smoothing, and Holt-Winters Exponential
Smoothing.

The study results were found that GDP correlated to the inventory value of goods
in the following categories: beverages, cleaning products, ready-to-eat meals, fashion, general
merchandise, hair care products, frozen foods, liquor and wine. Total exports correlated to
the inventory value of goods in the following categories: adult and baby care products, beer,
general merchandise, non-fast moving consumer goods of general merchandise, hair care
products, packaged goods, frozen foods, liquor and wine. Total imports correlated to

the inventory value of non-fast moving consumer goods of general merchandise and oral care

(6)



products. The rate of inflation correlated to the inventory value of beverages, cleaning
products, imported cooking ingredients and frozen foods. Finally, CCl related to the inventory
value of beverages. Holt-Winters Exponential Smoothing was found to be the appropriate
forecasting method for beer, cleaning products, packaged goods, imported cooking ingredients,
non-fast moving consumer goods of general merchandise, liquor, hair care products, oral care
products, adult and baby care products, frozen foods, wine, general merchandise, fashion, and

ready- to- eat meals while Simple Exponential Smoothing was found to be suitable for

beverages.

Keywords: macroeconomic factors, inventory management, forecasting methods, retail business
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Tutszma sasimsud swldvszansdeilaade §nn1sinenu amnudetuves
HUsLaA wazdnsule
1.4.1.2 dudsaiu beiun Yoyauium ABC 911 Usenausig yam1vesganny
USinaudndmie uariamauniningg
1.4.2 YBUWARIUIZUZLIAN
PNMIAENIANUEITUSIEMIelademesnuAsygRatuyarduaiangaly

v

a a Y} a a1 | | a v o a v a a v
snaA1Uan LLaS{jQQSWWQLﬁiﬂzﬂQV]aﬂ&la@]@ﬂ‘ﬂaﬂanﬂqﬂQﬂa\ﬂuﬁﬁﬂﬁ]ﬂqﬂaﬂ YRIUI YN ABC

g
e JITeagldveyalul a.e. 2017 - 2019

Y
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1.5 Andniaadulun1sidey

U39 ABC din Ao uTEmilugihgsAadiuandudmanuansyssian fsuiuy
wavtosnadivainuay (Multi-format and Multi-category) Tuusginelne LLasé’QLﬁuﬂﬁwqiﬁa
Avanluginaelieny Jueendesladneig

1.6 Uselagvunaninazlasu
1.6.1 wsdusuamdlunsmaun Msdiulse wagn1sanyanIduannas

1.6.2 s dunuimdlun1snnaununagns

1.7 NSOUBUIAANITIAY

s v £
ALUIAU fauLdInNIY

- wandusunaswlulssne - YarduAIAIALA
- AuwRuYReUILaA

- N15@998N

- ANSUN

(RIS

ATN

1.6 NSBUKUIAANITIFY
17: 2598 (2560)

=p. =
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uni 2
2550UNSTU LAZIUIWNNYIVDY

MsIdeiies “mlnngianuduiudseninstademaasugiafidmanogsia
fnuBnuimile” fidelfiauorssunsauwasanideiiendes dail

2.1 Jadgmaasugia

2.2 gsnamuan

2.3 AUAIAIARS

2.4 FUAPIPRINUTIND

2.5 M3IANTAUAIAIAGT

2.6 Yademansugiaidmasoyamaudnsads

2.7 MIneINTal

2.8 UsgIAuTYv ABC 911in

2.9 ATeATes

2.1 JadpmaAsuging

paevannindwisUszinalng (2015) dademauasugiaildinseinnsiasugia
wazIndnsnasugiaiviatedd lawa

2.1.1 wansfuaiunasiululssing (Gross Domestic Product : GDP) iuia3esilofn
AMsLATEgRAlALTITeUTEAIINNRAUTIUTINT ByATNYAR eI A U LAT LS NS IR
nglulssine Imaiﬂaudﬂﬂﬂ$aﬂﬁim§m€uﬂvLﬂwawivmﬂm 9 GDP (Huf1dTananu
wndoulyymaasugiale Luaqmﬂ GDP aumumiumlﬂiummammﬂmmmﬁim

& GDP W N7 U 18N uammamamaumua U3NSHINNATINERTY

Tutssimeludufisiy LLammmiwgﬂﬂuﬂuumLLqumw lunanssiudiy 61 GDP anad
NUYANUIT yjaﬂ"]Namémaué’wLLazﬁmsﬁmmﬁmﬁm%ﬂuﬂazmm?ﬁfmamaa WARSINATEFND

T luugas
GDP=C+1+G+ (X—M)

Tnei C Ao Consumption
I Ao Investment
G Gk Government
X k) Export

M Ao Import
21238 NaNEn8AA1MNT54 (Industrial Production) 10 uyaAnand nvas
gAFINNIINNIATIN LAETILUNAIUNA UYAAINNTTUAN 9 LsUNANANEAQAa1MNTTY
fnazedeulmlulufiamadsafuiuiginnasvgia



dnanAngaamnssiiudu nnenudn YaATHAARAIE U RA YN T
Tutiduanntu fauansiuasughalultuasfuualiureed widwandngramnssuanas
waneiyaadananisdugaamnssaluddudesas wansinasusAnludduduualdy
flagmadi

IV = A}
Vg
Taofi IV fo  swilyarwandn
Vi e swdii =123, ....,0n
VB fs el

2.1.3 fuils1AEnan (Producer Price Index : PPI) tiusiadifiuaninsiuasuutag
51M18uA19INERER Tneduundu siangundndudd wazsalunsasyi9909n15Kan
FaustTngAulauivaudndisagy

&1 PPN uanein TenduidssaningAudnsuiuiaiuty Seasdma
Tisvdunmaudlaeiluiismdeunduilaeasiinsusudaiutu &1 PPl anas uansinsan

a 1%

fudUssianingiviinisuuianas Gzdmabiseaunaduilaemluidmiewnguslan

a

EiNsUSUMIanaIn Y

B L {
Py
Tnei IiP Ao AYUIIAT
P, o swed7i=123,...,n

Pg  As 511l
2.1.4 Fns 13Ut (Inflation Rate) LJuN1=H sEAUSIAAUAILAZUS NS IAevi ALY
dinduegwiaillos lngn1singnsluile awuasnsamilsanndasinisiisuwdasvesivil
Y a & v oaa a a v a |
s1guslan (CPI) Wudviiuansnsidsunlasessadun wasuinisluusiasan
PranMziduloiudy azduden CPl in1sUSUFLANTY LangI1sIANEUAN
c{' Y oal ¥ 1 =1 [ Y d%’ 1 d' a [~ 1 d' a [ Y]
uslnadasanelinsUsuiialiy wazdreinnetuieanas asiduyed CPI fin1susudn
anas LanasIAauANUIlaadesdtelinisuiuimanas
o = dgj > = 1
SEAUTIAUY — S¥aAUISIAUNDY
onsRuile = —— X 100
3 JEAUTIAUNDY
[ [ a v ) a I~
2.1.5 gns1menile (Interest Rate) dnsnenileidasuaisinaniiansun asdu
9951990 891LAA Ul UA sULUAY hALAIUNTNALNAUANINAGDIVDINAALULAR LYY

ansmenlelunainteAuiusinisguia (Repurchase Rate)
lugrangnsnenideiutu agdamaliduyulunisgduvesianisdiulg
VALY UL LY U FILARINNIENINITRUNUINTY TN aons1aand 8 n15USURIanas
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szdwalinunulunisiuvesuivndlvganas viliangnianistuvesuivnanas way
Tugrelinusendnlngasvinsievunntuiiethduluamu

r=el—1
oo r fo  Smmenile
e D AmaTl 2.718
1 fo  Swrmendedisey

2.1.6 #13131997 (Unemployment Rate) Jusiiaufiuanidnsnsosasvadginesny
TusgUU LATEEN RN UAUAISIUTIIUIIN FIA1U1TAUIVONANINLATYFAALAYTINI
< a A o Y = Y
WWululuiiennai Masveneii ¥5emae,
TuY297 L ATEENA U3 0LATYEN VA T0IIN1531991ULA 1 1H9991
Ustmalvg) 987n15981891UI0 09I NITIINNLANTY walUYINATEFRIBULLT U301UARY
PNIINITINNUILE LI991NUSENLYIINITANDILIUAUIY ke lid1 NN wiY Lilaeann
sesanAlganglunanig
Alaitaui
das1ieey = — X 100

[y

ANAILIINIUTIN

2.2 gsnaAUan

§3039AUAN (Retail Business) Ap §3nanddnuauen1sdoveduniuasusnisingnse

=

Tifuguslaa wiaiduguslnanuaaiing Ndesnsdeduduazuinisluuilaaes Jauand9an
a v 1S & A = DY) & A o % Y A A4 vo o LA A
g3fafds Fuduiseangrtesiunsdevieietilunaluiuauad nvseddndminedndinds
8nAIBE19gINIAUEN 19U F1UALAINGR TEVIATINAUAT SIUALEIR0E FIUBINNT I8
lnegsfadladn Wuindugsianfuuuvansgavateade gsnadudnuuunay
wiulddaainnisuimsaugsiadisaundnluaseuass aeeglndguwu juuvuresiulyld
gneenwuunbiilinuaisay niadnisanudsintdn dudludegiu Addssiaduan
wuusadntliiuiuegalan
a ¥ I £ 1 % | | v a v A
gsnvAUanuuvadelny (Modern trade) 8nsiiag 19U ¥9aTINAUAT %30
$uazaInde Falmsnnuasiuaanividanualsany I3duuvulunmsenussiuliadgais
Aunsdifivatgannn Wszuud1udaiiv eiedudl wasuimsauaiugnunisldminauy

Tunsueuagliuinisandunuiasduindsinenniumuinwuunaiu (Donlaya C., 2019)

a 1'% (%
2.3 dUMINIAAY
AuA1AIAAY (Inventory) An Aunsngnddnunilievionuanuuzn1susznou
s3faUnAresians wieegluseninanszuiunisudaiowusanmdududAdnsaguiiionns
= [ U oa A o Adayy A a a Yy A A = ] -
viseagluguvesingivvieiagniilineldluniswdndudviseusnsievis nanlagasy fe
2.3.1 Juingaviildluniswdnduidisagy
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2.3.2 JuingAudu Fudiunfesdsdoanuiasdudnuings
2.3.3. Buingiuiioglutissuszinei
2.3.4 Judumdusagy

=Y

2.3.5 WuTanauudesnldlunsnan

2.4 FUAIAIAAINUFIND
auny Tsaunsiaties (2014) lewdaduiandatugsnasendu 2 Ussiam leun

[
a

2.4.1 AansueAudmiedennvigly (Merchandising Firm) §3fafidodudniingou
flazneviedmouliiugninlaglidnmshluasuuusanm
2.4.2 A9n5518A@1MNT5H (Manufacturing Firm) A9n1s#i thingAvuindanse

wUsanmdududrdusaguasdduiinuniovasianisey 3 Ussiandleiu s Thgau
PuTEVIeh wardudidnsagy uenindudadiennsdifagduldosiiAnannisndn
widdllunundududiveandovesianisgaavnssudie fudududaaundovesAanis
awUsznaulume

2.4.2.1 Yn0@v (Raw Material) naneda dsvosiinanislddaniolduniield
Tunsndnvesiansgaavnsslaeidudiunauvsoduusznouiidrdgylunisvims ewdn
Hudumdusesy daswinaziSendt “Ingiiunemss (Direct Material)”

2.4.2.2 Yanl3s97u (Factory Supplies) Yanlssuinagiduianldaduudes
Feazgninluldlunswdndiuiudndes o1sdudiunanviodutseneulunisndn feil
fanlssnuniotandudiedlunsmidanuvdnnsdaydiaiondn “YagAunisdeu (Indirect
Material)” IngazAoidualdinglunmandnogrmvilsunisnanililingiumanss

2.4.2.3 99UTENIWIINT A UA15ENI1HEH (Work In Process or Goods in
Process) Aswasviodudiiegluseninsnisnandandnlaiiadeanysal desimsondafisis
foudazungle

2.4.2.4 Fud1d11593Y (Finished Goods) nunads ud1d1saguiingou
aviheenluvigld WITaNLenAININETENININgAUNNINSITUTRgAUN1eToNIwANAIeiY
ae4ls

L% a % L
2.5 NN5ANNTTAUAIAIARY

dulsEnouveINITInNITlga UNIL N15IANTISAUAIAIARIATUANNITINATDY
dufangude lUgndadua wagandsdrweanuazainvail lWdaave wihindnves
N159AN15AUAIAIAGY Ao N1l uTuTins uazdenvoIndnduallnd s o8 ud 7 d Ay

1 A v oA va vooaA

WiagT1ENSUNE YT eRRNAINAGIAUAMIBYAYIY (Margaret, 2017)

2.5.1 N32UIUNITIANTTEUAIAIAGS N15dnnI1sAuAasrdLlunszuIunsidudou
lngianzegeBsdmsussAnsvuniug weindn wanugiutumleunulaglifdisuuianie
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[

Uszsiamvedesdnslunisinnisdudasadsdudazgnasludsiuifuresndsduilus vy
vosingRuviednussneuuadldaduiiuiiadenvdodung
dlewseuiiiuivesdnsvuialng TR uf memeamannndus snauindn
Aude19ldsi uiAvAudlaonsaunui e uidesu uasmngsiaduddndivuie
Pydsduieraiundnsusidnsaglinnniningiuniediulszney antududiazgniseen
Mniufiafeauasneludlssnundaindnduduidiieuiduiditaguduenagnasiuly
fauflafonfimnangnifulinoufasdedomnenagndsmssldignén

2.5.2 MATANIIIANITTUAIAIAG Y N15TANITAUAIAIAG LT TITN1IMa8TD
TumssnwUSinaduifimanzaiieneuausseudoinisvesgniuagiidunusegieiifils
uilfianududeulasianived i aiessdnsdndudesdanistunieivadon (Skus)
Vianewumng asnsavensadadudldvatsuns Tnefinada dai (Margaret, 2017)

2.5.3 MmsasvseUdudaumas 1isnsinnsdudandaiiieiign waglaeinly
wdrngfsgaannuaulavesgsisvuinidnuindu nsnunududaavdedunisiineed
Fudnanndeniuund wasanudesnisiueuiaaiininnisally daulngagldisiusieiaies
wiidnagfinsmsnnanududinundesnluifiomrunseduauddudi andudald e
N130579ERUANAIAIARININUNG N1TnTIvdRUAUAIALUFoa L salduInINsTun1sATUAY
nszUIUMIIansAuAAIRds uiotadedliussnunn wagiuuliufiazifadeiawain

(% a_a, 1 1 a 1'% o

2.6 '{]QQEWI'NLﬂi‘l&!ﬁﬂﬂ‘]ﬂﬁ\‘lNﬁﬂ@%ﬁﬂ"lﬁﬂﬂ"lﬂ\‘iﬂﬁﬁ

nsUsziunmasugialnelindnineiuiasid (GDP sugunIu) waen1snaIsan
nstTenelulszne (GDP druguasd) Ludemannisnisdniasugaansuasineides
Tanuddgulnenaen UouaseaNn133tA5189 GDP AugUasAuasg Uniuasiiueniu
lnedasy wWieldidudaauniu (Check & Balance) @siunaziu egrdlsifdesdusznauiay
ddryieglu GDP Augvasd waziwaulealuds GDP aruguniu Ae N1siufsunuasdum
AIRsd Jedunumduipiewasygnalaesiuluuieiniad nanfe luyieiiguasdgandn
(daun71) gUNIU SEAUAUA1AIAGIIEanaY (WNTW) Tag Blinder uaz Maccini (1991) wuin
n13wWasunUatves GDP ansgy gnasuiglanlsnisilasundasdurinendedesasay 87

' ~ v W a  va oy o A o ~ 1

Wuldeafunuuseinalng Audduriaindasddaduiioesovas 0.7 g GDP
wiin1sidgunlasvesduainsadenauilunuimaiAglun1seS ungunasiunuenIsveesa
999 GDP (Contribution to growth)

A UNISAAUAIAIAd Il unuImMeaT)InsgsAa (Business Cycle) vinlyin15vi

o a a v v oa & a = = & A K ]

anudlansidsunvasdumandusudunaulawasiimsfnwuinduses 4 ladeslndn
29AUSENBUDUYBY GDP (353Wd, 2017)
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2.7 AINENTal
N1INEINTA! MUNBEE NTAINALLUNIBNITYINUIENITANMANITA! IS0ANINMANTTO!
s 9 Tuauan Tnsendedeya Ussaunsal arwiaruansovesinensaifiiatuluaie
WM sAnwmuwliuvseguwuuvesmstinivsnisalluewian nMsneinsalfiunuimdidgy
agannlun15IuRy wazdndulaid erfunisdiiuauvetesdnsmng 9 1wy 1539w
Aefugsia Madeoan NMINYAT MIANSITUAY NIVIBAUAT TIDNTILIINTIUNY way
msdndulasafiAsafumanisalluouian delagiluivgnisalluewnaadudsiauelals
srzagtunsneInsalimg nsaflueuiandud sl sudued eundiguinislusedusing 4
aghanlfidudniatesiielunmsnauiiioszneumsdnduls
2.7.1 msduunmaiianisweinsal lun1sdwunmealianiswensaldn 9 @11130
Suunld 2 ngu il
1. wadan1snensalidennnin (Qualitative Forecasting Technique)
2. wallan1snensalleUsunu (Quantitative Forecasting Technique)
2.7.2 waiianrswensali@saaniw 1unisendenisneinsalanndszaunisel
AN MNEN1Ta 30T s aesd TuS ol o malunisneinsaliF edlaid eawils
nsnensailumaiad azlufiguuuy ngnamivniegnsildlunisdiuind uldn was
anvvzihdeyaluedn viselithdeyalusfnuildnld
2.7.3 wailan1swensaiideuTana iunismennsaif desondeainugnissiu
adlnmansuazailuasisgunuunisaunisnennsaiiil ofiazwensaldeyansomsnisal
Tueuandaiu msngnsaiwuuiagesiinislideyaluofniiiiuu Fefeyaluofinazdes
o lugunuuvesiaian nieainisanvandudaiavld wazazdoafusunuiniiie
dummnideiovesioys madanismensaidaiuaannsouidld 2 suuuy il
1. wiadian1snenaluuuounsuiial (Time Series Models) tun1swensel
fondeteyaluafnufionsnnin dnwaznsdsuuvaswesdeyadnanlvluiianile
finsedeulmuiniesiiiedla Insfidoauuiiinisindeulmvssioyalusuranazliunnsins
Mnnmaedeulmvesteyalusin madaniedsnisneinsaluuvoynsunan awnsauyady
nauges 9 feil
- Touuug
- MFIATIVOUNTUIA L UURENE I
- allansyiiiisey
- MTAATIBVOUNTUIAMUVUBNGLAUAUE
- MsnensaluuUTule
2. wadaniswensaluvudwmaiduna (Causal Models or Explanatory
Models) 1Hunsnennsali@nwimansduiusseninsdudsiidesnisneinsaiviefuusmu
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v v a a A A

Fusuwlsiisninansofinansznuiududsfideenisneinsaindefisoniafulssasy
dfusunuuiifenlds 2 suuuy fil
- MTIATIERN50A00Y (Regression Models)
- MFIATIERATEFIR (Econometrics Models)
2.7.4 wanlunsidanldimaiianiswennsal
1. szzadildlunisneinsal 35nsnensaiusazisasdaumunzay

vostoyanlddmsunensallugiesseziiaiuanuaisiu lnesseznatannsoudale fail

_ syeznanduIn Un@laiiiy 1 1heu

_ Syevnandy Unf 1-3 Liau

- szznaUIunag Unk 3 1heu 9 2 U

- SEYLIANYNIUIU Unfannndn 2 ¥ Fuly

v A

[ £ o £ Aa [ v o & Ay L4
2. ANBUSTRLALATITUIUTRURNUDY L‘Uu’fjf\]ﬁ]Uammaﬂﬂizmwmmwmmm

o
Y @ 4

A2A 091NN TUN L UAITLEDNTTNTNEINTA AL MUBaY LU I1aNYMEToyaTIUT UAT

&

adwane avldimadanisneinsaluvuaiedeind euiiog1edne nieenaldisn1svinli
Seunvulendlniuufeasg1edte winteyadivuiliuevazliifvendiaududvie
MlATIEINIsanneY

3. A2NQNA BlATAINLL UENYBANITNEINTl Ao A7 wensalle
fAuwAnm1991nAT N deaiasla auans1siutoakanidtn1sneInsalAoud
fuszansnm uidusndnafusnnuanslsifianuusiug viedeuerannadonugs

a. frldaredldlunsnensal Arldaelunsiivnunuteys vieaqldane
TunsiufiunuieuiBuauianmsmeinsainnauniswensel

5. MNuEINdIBYesnIsHeInsal Inenalugwensaluazg it deyaluiaus
iniduauazauiazdesaisdsanueinitglunisudana nieesurenaliiugduinig
iiofi oz lUlg mindsithanlddanududeusnniuld wiedvnisuiniAuly e1alin
Auliinla wagdaualunisuidayaluldve

6. Tusunsud3a3y (Minitab) Tutlaguulusunsudlflunswennsaifvansuuy
wazdafdoiduvesnazlusunsuiunnaneiu aasdentdlimuieiuanu wagauaIuise
Yosinedlunsiuanamey

7. nandliaieunaennsal naflaglilunaneinsaifufiinnuietionifieda

1%

Tuegiu Bnsnensal dnduisnisngaenuazdudeu fesldnanassunsaeudiann
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Non-seasonal Additive Seasonal Multiplicative Seasonal

(SIMPLE)

Constant Level /\V/\\/ 2NN

N\

NN NA NM

(HOLT) (WINTERS)
Linear Trend /
LN =) LM

Damped Trend
(0.95) 3
DN DA DM

ARl 2.1 snansnwaizdeyaLuUinansEnumanatuliinansenumania
#i311: Oracle Crystal Ball Predictor User's Guide
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A15199 2.1 AN BEAIIDNISLABNMIIDNISNENTAY

ASnswensad

U2y

Simple Exponential Smoothing
Holt-Winters Smoothing
Decomposition
Box and Jenkins
Multiple Regression
Econometric
Multiple Box and Jenkins

T e 1 1 1 1 0 0 0
_ szuznanay 11 1111
- segznaUIUNag 0 0 0 0 1 1 1
- STYLNANYIUNLY o o o0 o 1 1 1

—
N
W
~
(G,
~
(@)Y

(1-duan, 7-uuian)

~ pafl 1 0o 1.1 0 0 1
- Wl of N g 1 1 1 1 1
- §an1a 0 1 1 1 1 11
- I0ang ) &<JJo 1 1 0

- ey 15 30 30 30 ey 60

—_
o

- ANA 0 2(5) 6(S) 6(S) 6(S) 100 8(S)

(1-wd, 7-81n9idn) 1 2 3 4 5 1 6

(1-Yfowan, 7-u1niian) 1 2 3 5 4 7 6
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2.7.5 gasaunITwNEINIol
2.7.5.1 Simple Exponential Smoothing

Ye = Y1 + ofyeo1 — Yeoq)

Tnei Y fo AneInTal
y fa AeiefiAn
t—ide dwuaunadiileq
o Ao AnAsTiwesnsUSUlHSey fiAdaus 0.00-1.00

2.7.5.2 Holt-Winters Smoothing
Ye = (Bo + Bet) X S¢ X &
2.7.5.3 Decomposition
Y=TXSXCXI

Tnei Y Ao AnenTal
T Ao AasefiAn
S Ao msAukUIRINggNa
C feo  msduwdsmuinging
| fo  msfuwUsiiRaund

2.7.5.4 Box & Jenkins (Autoregressive integrated moving average: ARIMA)
Tu3% ARIMA azuusfwuueendu 2 fMuuu fe
1. Autoregressive process (AR)
AR (1) First order autoregressive
Yt = 0y + ®1Yt—1 3t &t
AR (2) Second order autoregressive
Yt = Up + ®1Yt—1 + (Z)ZYt—Z + &t
AR (p): (p) Order autoregressive
Yt = Uy R ®1Yt—1 + ®2Yt—2 § /- + @th_p + &t

el Y Ao AUy
o Ao ARl
)} Ao ArduUszans
t A 1an
p Aa anuAULIaTlueRn

2. Moving Average (MA)

MA (1) First order autoregressive
Yt = Up + elst_l + &t
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MA (2) Second order autoregressive
Yt - ao + 918»[_1 + ezst_z + Et
MA (p): (p) Order autoregressive
Yt = ao + 918t_1 + ezst_z + .-+ Gpst_q + Et

oefi Y Ao AUy
o Ao il
0 Ao endusvdia
t Ao A
q Ap asuAIULnIalueAn

LUUTIa8s ARMA Lag ARIMA
ARMA Talunsdiinasnsdusiuvvestoyaidueud | (0), d = 0

p q
Y. = ag + z D1Ye; + Z 0185+ ¢€
i=1 j=1

ARIMA 1glunsédliinasinssusuvesdoyaumils | (1), d = 1

p q
AY; = oy + z D1AY;_; + Z 08—+ ¢€
i=1 j=1
2.7.5.5 Multiple Regression
Y =ay+bix; +byx, +--+byx, +e

Tnei Y Ao AUy
by, by, ..., b, Ao FuusBase
X1,Xp, ey Xy A0 Ardutsydvisvesaunsonnes
e Ao ANPNLAAIRLARDY
2.7.5.6 Econometric
Y=bX+a
Tnei Y Ao frauusnu
X Ao ;Ausdasy

a,b #e  ensd
2.7.6 NM3ATAVEDUAMUULUEIVBINTTNYINTA] N89I91NNITIEDNTENITNEINTAILA?
Tuneudnu Ao N15UT0Yau1T1AT1EYAEYIIN1INEINTA] WAIABENIYIINITATIFABY
AL U8 IN5NENNTE] N15ATITABUAIINLLUSIIeINSHENTaiTuazaLnsavinlE
funswensal@alSunawinty faiunsiiasasisdeuauulugivesnisnennsalldasdes
finnsananAaiwesteya (Y;) wWisuieutudmennsal (Y,) Tnefwmunli
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(Y wnup1deyadseyni i;i=123,..,n
(Y) unuemensaiyad i;i=123,..,n
(ej) wnuAAUARIAPRBUYRINIINEINIlYen 1 1 = 1,2,3,...,n

(n)  unusIURIILA
e,=Y—-Y;i=123,...,n
2.7.7 3¥msnsvaouiidenldd aeil
1. andeauuduysaliade (Mean Absolute Deviation: MAD) SaAa7ausiugn
F¥nnAnuAaImAdsuYesnsHeInsal Taglifddsianiewesriniunainaiou MAD
0

D-E»—

LANUIY T DUANE IR

MAD = in:1|ei|

2. AIANABIALARDUNNGIABNRRY (Mean Square Error: MSE) TaA11uMaIuen
NANRRINATILASIFDIVOIAIAIUAAIALARDUTOINITNEIN T

n 2
MSE = Zi=L°1
v n 1
TuuepssEnensale1aly RMSE (Root Mean Square Error) unu MSE lagf
RMSE = VvMSE

31005 LT UM AINUARTIALAS DULAA 8 (Mean Percentage Error: MPE)
’?@ﬂ’s’mLL%JUET’H]WWWIWWJ’]@J@&WLﬂﬁ@ﬂ‘umﬂ’]iWEJ’]ﬂiﬂjLﬁEJUm%@%af\]%\‘i

()00

n
4. Wesiudmnupamndiouduysaliadie (Mean Absolute Percentage Error:

MAPE) aA11uusiug1a1nd1nunaInadauyesn1snensaliiguA1ieyadss lnefidn MAPE

?=1{|% x100}
n

2.7.8 VAN IUNISIAINITNI5ASIFDUANULLUGIVBINISNENTO]
1. A1 MAD, MPE, uag MAPE dulungldiduandSeuiisuaiiuusiugives

MPE =

azldmuinaIomung

MAPE =

AneInsaivestoyanIsssianiu 2 815Ul
2. A1 MSE uag RMSE d@ulugldidumfiansanmyamunzgand msusluuy
vioannsnensallnenisuszannrmnsiinosvesaunsiilia MSE uaz RMSE finifian
2.7.9 M1531A5129AUABINTT IoluBnuiyuile Ao N1IneINTalAIINABINTS
Fadumanfifieriuivinermans maiuneaudesnsiduunliudmivaudvieuinng
Tuouran n13viunedduey fusUnuungAnssufniuun wazuurltuseudsslutagty
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“Wnalng wSillouiifigafiurdunuedueds” wazdneans Canadian Grocer Salwanan
Faaudu 1 Tu 25 gofindiiniiaasesdosmnbeudnadsluin smetautnnssududl Oown
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Gregory G. Kaufinger (2014) ﬁﬂmﬁﬁamamegmam%mmﬁﬁﬁmaﬁiamsﬁmﬁﬂ
westiaes mafinuiiatuayussunssuiifieglaglimsatuayudUSundmiu 3 Jadems
\ATugmansuvaavessendUaniveslines senuiggaamnssnleiiion nadilduugiiniy
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Tusgdugeil ldsuusmdnduainnisifiud uvesailddrenisuilandiuyanaaunseits GoP
Tnesasifinduann 62.5% Tud 1970 Wu 70% lul 2552 n1swasunlamwenasughaanss
Tssndadunamnannswisuslases dounihdifannseieTesunmuludud nsads
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Jan (2015) Consumer Confidence

NWU3I1gINAUANALAUIANT0aRRS MUNERS U9
UIATINUTEVIUF wazANuTeduvew|uilam uay
MAINITFeNINNA

ffw”amﬁmwgﬁwwmﬂ Gregory G. Kaufinger Income
fwasensAUanmestaes  (2014) Consumer Debt

Consumer Confidence

nsfnwilatiuayuissunssuideglaglinsatuayy
JauSunudmsu 3 Jadunarsugiaunininved
ganfUannesiiaes vanuegnamnssuesines
waft lduugihineelddu anseniauvesiuilaa
wazaudosuvesiuilnadamduiug uazviune
miL‘UﬁsuLLanawamnsqmaﬂwﬂiiMLWa§ﬁLaa§
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vosruilan wazseldduyanaidusnuusifaiign

oA nssun1saanuluduni  Saravanan Kesavan & GDP
ﬂﬂﬂﬁﬂﬁﬁﬂﬁﬂiﬂﬁﬁ%ﬂi@gﬁ% Tarun Kushwaha Stock Value
UNNA (2013)

WIINTEUNNMIUATYININMAIAR1ATNANTENUTNEY
nades oUsednSarnnienisiiuvesy A1Uan
luansgawsni ANUANRUSIENINN GDP Auanviy
Uanlura9ggnaned 1979 - 2000 Wuey i 098
arwdiuslusedugeild Sunssmdnduainnisiui
vpeAlda18n15uslaaduyARAIUNTEITY GDP
Tng st nduain 62.5% Tud 1970 1y 70% Tud
2009 MsiasuuUamwouasugioansglaesmiady
NaAn NSRBI asesReuvtEUEn
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mMyinnziauduiussznintademaasegiafidmanegsiadan nsddnw
U3 ABC 911in un1939uieUsinas Tngsaiiufiny3uhuuauiunisusmsyandunnengs
wazifiofnwmmaianiswennsaifiomngan Tnsfismasiduemide futelud

3.1 Uszansfidesnsin

3.2 1eBosilefililunside

3.3 FBnsiiusiunindeya

3.4 mylaszvideya

3.1 Usgynsfidesnsine
INNTNUNIUITIUNTINEIFB AL UTNRRIN AN Fall

o Ay =
A9 3.1 ANF1UEAIUTEVINTNABINITANTN

nA3g U3EM ABC 91119
- HARAU9ILATINUTEUA - YaPNFAUAIAIAGT
- anudesiuvesuilan
- YAAINNTEIDBN
- a5
- s dwile

3.2 wsasdanlylunisiae
NuITeddun1sAnentaUsunalasldlusunsuasuiiees SPSS, Minitab kag
Microsoft Excel lun1s3imseivayaniaaiia

3.3 FMsiiusausiudeya

YOAUTIVTINTEYAINUTEN ABC TR Huduaindtnauan iauinisiesugie
wagdIANUiA wagsuimswislsemelng lnsasinusinsiudeyadeundwuuselasuna
FeazFuAutoyannd 2018 Adlasanausnuesd 2020

=Y -8
3.4 ﬂ']i'?tﬂ'i']g‘l/i‘llaga
lumsliesegideyadiingnd fIdeiiduneuntsinsenveya 69
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=De



3.4.1 MnsandnuaizgUuuurestoya nannsneInsalilazIinsenounsuiaT
Humstieszideyaluefin ilensinsaifsiianiatulusuian sududesdimameaeudoya
Jmssmuieulvvesnisnennsaluaznisinzvieunsunal lngnisndennsimyand
dufasndafiofiansanit Yeyayanduiiaindsazdosiidnvazidunualiy (Trend) uaz
99Ma (Seasonal) WioxvisfiasaIns1W Decomposition wagmaAudiiLSTngld Pearson

3.4.2 madenmuuungInsal

3.4.2.1 fsaidendauvuneinsaldmdvaedeieldlunsimse
1Fun nMsvAedeideuil (Moving Average) uazsuuuisnisusuissuuuudndlmuudes
9819918 (Simple Exponential Smoothing)

3.4.2.2 fnnsandondnuunensaldmivdeyaiildsudninavesggnia
lAuA Exponential smoothing adjust for trend (Holt’s Method)

2.4.3 NISATUIURIATIAIIURANATIA 9ENIN1TATIUIUIN MAPE, MAD iLag
RMSE Tngazfiansandendindriitosiign tnsizuanafsninuusiugivesiuuunensal
Nl

3.4.4 M5LA8NRILUUT IEIzaNvesn1INeInsal Ao n15U1A1 Residual
m‘wﬁﬁmﬂﬁ%l@ Pattern ¥84 Autocorrelation 9z adliifl Pattern Taviady wazyinisnd en
nsm Histogram Litegnsnszaedinduuuuundvielsl
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WU 9 T18M1T AnsnIRTwteyalanuduneu Al
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Data Collection
@Ua.A. 2005-2020)

Data Manipulation

Examine Data Pattern

Choose Forecasting Method

Test Accuracy of Forecasts

124

< ) = ¢
AN 4.1 YUNDUNITIATIEN 238

4.1 Sunsunsiiaszvidoya

4.1.1 nsifivsrusiudeya (Data Collection) wdosiansunifadosad szozian
(Timely) AU NA B3 (Accurate) AuY LT afie (Reliability) Ar uatane (Consistent)
\Wlad1e (Easy to understand) wagzdresionisinluly (Easy to use)

4.1.2 n1353nN13¥94a (Data Manipulation) Im%’aaﬂaﬁLﬁm’wiwma}zﬁmmu
n1353AN13984a (Data Manipulation) kagn3¥UIUN1TYIIAIINAT1AToYa (Data Cleaning)
TusAfetanfutoyadounds 2 U Aedaus e 2018-2020 wuvselnsana Fedoyafiifiu
leun yarnduiasnds uazademaasugia Wefiasanarumnzauvesdoya uazifivamne
sonsuilldiunisnensal

4.1.3 NMINATUENYUrLAYIULUUYEIT0Ya (Examine Data Pattern) Wdaya
Vfwmmﬁmimdwsﬁayjaﬁé’ﬂwmﬂugﬂLL‘UUI@ Trend, Seasonal, Cyclical #3® Stationary
lagas1ans i nioufia15a1 Decomposition kagn1A1AINFURUSYDITRYARIY Pearson

Correlation



4.1.4 51951918 NIal (Choose Forecasting Method) #8431ANS1USNeE
warsUkuUvestayauad insieninalianisneinsalliangauiuanvae JULUY uaz
Fanavestoyanagyiinisnensal Mntuthveyauaialunanisnensal lnenisneinseal

[
[y

foyaluofin nuAsnmsvesmaiafidonly Fsuidedidonmatanmaneinsainuuszesdy
(Short term) wazdeyaniisuuuuuinli (Trend) 13 3 35 fio

1. Winters’ Method

2. Moving average method

3. Simple Exponential smoothing method

Tngazidenduuumsnensaifinfian Inonisiisuiisuanuusiudveusiay
Wwensal

4.1.5 NAdauANLNUgIvBIN1INEINT (Test Accuracy of Forecasts) 911019

nuniudeya G35lun1snaaeuauLlugIveInIsneInsal 3 35 Pt uUs Uiy
ANANLLUEIINNTNEINTAl (Measuring Forecast Error) fig

1. Wesidudmuaainndeusady (Mean Absolute Percentage Error: MAPE)

2. MinfldesmAnunaInpdeuiidaaads (Root Mean Square Error: RMSE)

3. Andoauuduysailads (Mean Absolute Deviation: MAD)

Fonwmadansneinsaifianzauiian 1 waialagn1sfia1sanainal MAPE,
MSE wag MAD Betioauantindausiug

4.2 Wan13nTIEVdaya
4.2.1 Audoyanaznsiaaeu 15 ufuainnisuideyayan1dud1AsAd NI

Armuduudfuiadenaasugia 14 Pearson Correlation #4961 r fiAnsening -1 fia 1
Tagdian 11y + mnegfedenuduiuslufiamadedu uaven ridu - vinedeflanudusiug
Tudiamansatudom uadn rfu 0 vneddifianuduiusiu dauen P-value fiduaaildain
doyaagUldnuansigu dail

Ho:p=0 nnehe lifianuduiusi

Hi:p#0,p<0,p>0 e danuduiusiu

AN5199 4.1 P1SIATIZIRANUAUNUS Pearson Correlation

Consumer
Exports Imports Inflation
GDP (MB) Confidence
(MB) (MB) Rate
Rate
Beer Pearson Correlation .641 681 -.655 -.562 501
Sig. (2-tailed) .063 .044 .055 115 170
N 9 9 9 9 9
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A15199 4.1 M1SIIASIEIRANUAUNUS Pearson Correlation (519)

Exports Imports Inflation Consumer
GDP (MB) Confidence
(MB) (MB) Rate
Rate
Cleaning Pearson Correlation 715 -599 -569 -688 310
Sig. (2-tailed) 030 088 110 .040 417
N 9 9 9 9 9
Packaged Pearson Correlation  .796 -687 -594 -.605 .347
Sig. (2-tailed) 010 041 .091 084 360
N 9 9 9 9 9
Inter Cooking  Pearson Correlation  -.878" 662 564 732 -310
Sig. (2-tailed) .002 052 114 .025 417
N 9 9 9 9 9
Beverage Pearson Correlation  -.700" 863" 824" 738" 731
Sig. (2-tailed) 036 .003 .006 023 025
N 9 9 9 9 9
GM/Non FMCG  Pearson Correlation  -.622 672 729 817" -222
Sig. (2-tailed) 073 047 026 007 566
N 9 9 9 9 9
Spirits Pearson Correlation 681 -699° -627 -.580 579
Sig. (2-tailed) 044 036 071 101 103
N 9 9 9 9 9
Hair Care Pearson Correlation — -765 732 659 555 -567
Sig. (2-tailed) 016 025 054 121 111
N 9 9 9 9 9
Oral Care Pearson Correlation  .576 -.646 -.680" -.615 .380
Sig. (2-tailed) 105 060 044 078 313
N 9 9 9 9 9
Adult & Baby Pearson Correlation  -.545 692" 623 521 -470
Care
Sig. (2-tailed) 129 039 073 151 202
N 9 9 9 9 9
RTE-Deli Pearson Correlation  -.758" 733 662 697 -414
Sig. (2-tailed) 018 025 052 037 268
N 9 9 9 9 9
Wine Pearson Correlation  .698" -.695 -614 -527 558
Sig. (2-tailed) 036 038 078 145 118
N 9 9 9 9 9
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A19519% 4.1 AN519ASILAANUFUNUS Pearson Correlation (#18)

Consumer
Exports  Imports Inflation .
GDP (MB) Confidence
(MB) (MB) Rate
Rate
GM Pearson Correlation 737 -730° -.622 -.569 .295
Sig. (2-tailed) .024 .026 .074 110 441
N 9 9 9 9 9
Fashion Pearson Correlation  .735 -.649 -.483 -.407 257
Sig. (2-tailed) .024 .059 .188 277 .504
N 9 9 9 9 9
Deli Pearson Correlation  .677 -.623 -.588 -.533 .553
Sig. (2-tailed) .045 .073 .096 140 122
N 9 9 9 9 9
*, Correlation is significant at the 0.05 level (2-tailed).

**_Correlation is significant at the 0.01 level (2-tailed).

HANISATUINAIAIUFUNUT LAY Pearson Correlation 31nTUsUATY SPSS fg
wardufasndseaes fnnuduiuslufiememssfudiuiuyadinisdsesnit -0.681 gunsal
yhauazoaiinudus iU GOP lufimmaieatudl 0.715 wazdnitumielufirmansety
7371 -0.688 AuAn Package finnudusius Ay GOP lufianiafoadud 0.796 wazyas
nsdseentuirnimssiudud -0.687 Aun Inter Cooking IAu&NTLSAU GPD lufiavng
assftudau 7 -0.878 wazsnsduilelufianiafendi 0.732 dusn Beverage Hmnuduiusiv
GDP Tufirmansafuduil -0.700 yar1nisdseanlufiamaieatudl 0.863 yarinisuudn
Tuiimmadisaduil 0.824 Sns1Fumleluiiamafontuil 0.700 uazaandesiuvesiuilan
Tuirmsnseudnai -0.731 duf GM/Non FMCG daadusiusiuyarimsindlufianis
WFenfudi 0.670 uazsnsiuilsluiimmadieniuil 0.817 udn Spirts danuduiusfuyari
nsdasenluiirnisnsaiudiui -0.699 Aumquatdunuiinudusiusiu GOP Tufirmanssdy
it -0.765 wazyarnsdseantufiamadiedtud 0.732 wansusiguatesiniinudusiug
Fugadinsindiluiiansmssdudmi -0.680 nandusigualdniianudusius fuyan
mMsdsoonlufiamadioaiuil 0.692 dudn RTE Deli Tanuduitusiu GDP lufimmsmsadutm
fi -0.758 yarnsdseenluiirmaiedtuil 0.733 uagdnsRuiieluiirmafediuil 0.697

a i

duabdiiauduiusiu GDP Tuiiamafediun 0.698 wagyarnisdseaniuiianiansaiuy
U1u7 -0.695 AuA1 GM auduius dvyarinisadsesnluianiansaiudiug -0.730
duen Fashion flanudusiusiu GDP Tuitaniusieiun 0.735 uazdua Deli daruduiusiu

GDP Tufieaiiientud 0.677
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4.2.2 NNT0TNYULY0ITeYa (Examine Data Pattern) #1513 ULUUVBITRYA
Tnofinnsangaidudasedsaiadoudde.a 2018-2020 18lnsuna $1uu 9 gadoya was
UhfoyaduAdaf Tyaridudinsndaniigauoudagngy $1Ud 15 Ny 11T
TagganuduiusaInns1w Time Series AuAMT 4.2

Time Series Decomposition Plot for Beer
Multiplicative Model
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Time Series Decomposition Plot for Cleaning
Multiplicative Model
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Time Series Decomposition Plot for Packaged
Multiplicative Model
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Time Series Decomposition Plot for Inter Cooking
Multiplicative Model
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Time Series Decomposition Plot for Beverage
Multiplicative Model
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Time Series Decomposition Plot for GM/Non FMCG
Multiplicative Model
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Time Series Decomposition Plot for Spirits
Multiplicative Model
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Time Series Decomposition Plot for Hair Care
Multiplicative Model
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Time Series Decomposition Plot for Oral Care
Multiplicative Model
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Time Series Decomposition Plot for Adult & Baby Care
Multiplicative Model
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RTE-Deli

Time Series Decomposition Plot for RTE-Deli
Multiplicative Model
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Time Series Decomposition Plot for Wine
Multiplicative Model
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Time Series Decomposition Plot for Fashion
Multiplicative Model
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Time Series Decomposition Plot for Deli
Multiplicative Model
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Moving Average Plot for Beverage
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Moving Average Plot for Spirits
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Oral Care

Moving Average Plot for Oral Care
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Moving Average Plot for RTE-Deli
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Moving Average Plot for GM
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Moving Average Plot for Fashion

387000 4

386000 -

385000 1

384000 4

Fashion

383000 4

382000 4

381000 4

380000

Variable

Index

—&— Actual
—m— Fits

Moving Average
Length 4

Accuracy Measures
MAPE 0
MAD 1186
MSD 3058045

AW# 4.45 n519l Moving Average WafdUAIAIAGIYBY Fashion

A9 4.45 Wunsmiuansiianislunig Forecast Ingldanadsdausagldain

LU Fit wagd1nsun1snaIsane Measurement Error
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Moving Average Plot for Deli
194000 4 Variable
—®— Actual
192000 = Fis
Length 4
190000
Accuracy Measures
MAPE 2
188000 - MAD 3348
D MSD 12128477
o
186000 -
184000 A
182000 A
180000
T T T T T T T T T
1 2 8 4 5 6 7 8 9
Index

AN 4.46 N5 Moving Average 1afnauA1IAIARIYDY Deli

AN 4.46 1HunsmTinansfianaslunis Forecast Imai%ﬁ%aﬁss‘éﬂawuﬁa@lﬁa’lﬂ
WU Fit LagdImsun1sNansanA1 Measurement Error
2. Simple Exponential Smoothing n15%1A1LaA BLAE DUT wUUa 9L MR
mmzauﬁu%’agaiwzgu

Smoothing Plot for Beer
Single Exponential Method
137500000 Variable
—@— Actual
—®— Fits
135000000 + Smoothing Constant
Alpha  1.21467
132500000 A Accuracy Measures
MAPE  1.05984E-+00
5 MAD ~ 1.30480E+06
& 130000000 MSD ~ 3.06793E+12
127500000 A
125000000 -
T T T T T T T T T
2 3 4 B 6 7 8 9
Index

A 4.47 N5 Simple Exponential Smoothing ;ﬂamauﬁ’]mﬂﬁwad Beer

AN 4.47 1 0uUns NG wansian19lunis Forecast Taald@iad suuua19u1utn
Feanusoglnannidu Fit uagdmun1siaIsane1 Measurement Error
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Cleaning

Smoothing Plot for Cleaning
Single Exponential Method

130000000 A

125000000

120000000

115000000 -

110000000

Variable
—@— Actual
—m— Fits

Smoothing Constant
Alpha  1.95829

Accuracy Measures

MAPE
MAD
MSD

1.71617E+00
2.04044E +06
8.14121E+12

Index

A 4.48 N5 Simple Exponential Smoothing %amﬁuﬁwmﬂé’wm Cleaning

AN 4.48 1Junsnwanaiani1elunis Forecast laeldenade wuuaasuIvdn

%qmmsa@lﬁmmﬁu Fit WALAINSUNISNAITEUIAT Measurement Error

Packaged

Smoothing Plot for Packaged
Single Exponential Method

120000000 -

117500000 A

115000000 -

112500000 A

110000000 A

107500000

105000000

Variable
—&— Actual
—m— Fits

Smoothing Constant
Alpha  0.548862

Accuracy Measures

MAPE
MAD
MSD

2.90138E+00
3.28558E+06
1.50171E+13

Index

A 4.49 N5 Simple Exponential Smoothing ;ﬂam%uﬁmmé’wm Packaged

AN 4.49 1JunsNd nansiani19lunis Forecast lagldaade wuua19uInn

Feanunsaglaanidu Fit wazdmsun1sia1saineAl Measurement Error
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Inter Cooking

110000000

117000000 A

116000000

115000000

114000000

113000000

112000000 -

111000000

Smoothing Plot for Inter Cooking
Single Exponential Method

Variable
—@— Actual
—m— Fits

Smoothing Constant
Alpha  0.810867

Accuracy Measures
MAPE 1.02445E+00
MAD 1.15813E+06
MSD 1.77895E+12

Index

A 4.50 N5 Simple Exponential Smoothing ;ﬂam’?{uﬁﬁmﬂéjﬂ%m Inter Cooking

A 4.50 tunsAuaneianislunis Forecast Iaeldaade wuua9uInn

%qmmsafﬂlﬁmmﬁu Fit WALANNSUNISNAITEUIAT Measurement Error

Smoothing Plot for Beverage
Single Exponential Method

740000004
73000000
72000000
71000000+
70000000

69000000+

Beverage

68000000

67000000
660000004

Variable
—&— Actual
—B— Fits

Smoothing Constant
Alpha  0.235466

Accuracy Measures
MAPE 2.90568E +00
MAD 1.98432E+06
MSD 6.23257E+12

65000000,

w
~
o
o
~
©
©

Index

Amd 4.51 N5 Simple Exponential Smoothing ;ﬂam%ué’mmé’wm Beverage

AN 4.51 1unsAwanaiani1elunis Forecast laeldeade wuualaauIndn
Feanunsaglaanidu Fit wazdmsun1sia1sainel Measurement Error
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Smoothing Plot for GM/Non FMCG
Single Exponential Method
Variable
52000000 o— Actual
—B— Fits
50000000 Smoothing Constant
Alpha  0.716118
8 480000004 Accuracy Measures
= MAPE  5.12624E+00
MAD 2.39455E+06
§ 46000000 MSD 6.98372E+12
3
44000000
42000000
40000000
T T T T T T T T T
1 2 3 4 5 6 7 8 9
Index

Al 4.52 N9l Simple Exponential Smoothing UaPNAUAIAIARIYDY GM/Non FMCG

AN 4.52 [Wuns1nikanaianialunis Forecast lasldAady wuua9unign
%qmmsa@lﬁmmﬁu Fit Lazd1msSUNISNANTAUNIAT Measurement Error

Smoothing Plot for Spirits
Single Exponential Method
41500000 Variable
—&— Actual
41000000+ —&— Fits
Smoothing Constant
405000004 Alpha  0.520264
Accuracy Measures
MAPE  1.81878E+00
2 40000000+ MAD  7.32551E+05
2 MSD 8.12271E+11
® 39500000
39000000
38500000
38000000
T T T T T T T T T
.8 2 3 4 5 6 7 8 9
Index

A 4.53 n59 Simple Exponential Smoothing UAANAUAIAIARIYDY Spirits

AN 4.53 1unsaninansiani1alunis Forecast lagldaade wuua19uInn
Feanusoglnannidu Fit uagdmun1siiaIsane1 Measurement Error
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Smoothing Plot for Hair Care
Single Exponential Method

44000000

Variable
—@— Actual
—m— Fits

43000000

Smoothing Constant
Alpha 0.783391

Accuracy Measures
MAPE 2.00414E+00
MAD 8.16994E+05
MSD 1.00136E+12

42000000 -

Hair Care

41000000 -

40000000

39000000,

Index

A 4.54 N5 Simple Exponential Smoothing ;ﬂam%uﬁwmﬂé’wm Hair Care

AN 4.54 1JunsAwanaiani1elunis Forecast laeldenade wuualasuIndn
%qmmsagﬂﬁmmﬁu Fit Lazd1msuUnNISNANTANAT Measurement Error

Smoothing Plot for Oral Care
Single Exponential Method
1425(11]0_ Varlable

—— Actual
—8— Fits

140000004 e
Smoothing Constant

Alpha 0578331

13750000+ Accuracy Mezsures
MAPE 2.43583E+00
MAD 3.38387EHDE

MSD 1,35560E+11

13500000+

Oral Care

13250000+

130000004

Index

A 4.55 N5 Simple Exponential Smoothing ;ﬂamﬁuﬁﬁmﬂé’wm Oral Care

AN 4.55 1unsani nansiani1alunis Forecast lagldaade wuuna19uInn
Feanunsaglaanidu Fit wazdmsun1sia1saineAl Measurement Error
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Smoothing Plot for Adult & Baby Care
Single Exponential Method

12000000

11750000

11500000+

11250000 +

11000000+

Adult & Baby Care

10750000+

10500000+

Variable
—@— Actual
—m— Fits

Smoothing Constant
Alpha 0.688320

Accuracy Measures

MAPE
MAD
MSD

2.54850E+00
2.82609E+05
1.09841E+11

Index

A 4.56 N5 Simple Exponential Smoothing %amﬁuﬁwmﬂé’wm Adult & Baby Care

AN 4.56 1unsAwanaiani1elunis Forecast laeldanade wuuaaauIndn

%qmmsa@lﬁmmﬁu Fit WALAINSUNISNAITEUIAT Measurement Error

Smoothing Plot for RTE-Deli
Single Exponential Method

8550000 -

8500000

8450000 -

Variable

—&— Actual
—B— Fits

Smoothing Constant
Alpha 1.67402

Accuracy Measures

MAPE
MAD
MSD

0
25248
1009623578

RTE-Deli

8400000

8350000

Index

AMd 4.57 N5 Simple Exponential Smoothing ;ﬂam%uﬁfmmé’wm RTE-Deli

AN 4.57 1unsAwanaiani1elunis Forecast laeldeade wuualasuindn
Feanunsaglaanidu Fit wazdmsun1sia1saineAl Measurement Error
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Smoothing Plot for Wine
Single Exponential Method

9000000 -

Variable
—@— Actual
—m— Fits

Smoothing Constant

8500000 Alpha  0.864862

Accuracy Measures
MAPE 3.15350E+00
MAD 2.61520E+05
MSD 1.54250E+11

8000000

Wine

7500000

7000000

Index

Al 4.58 N9l Simple Exponential Smoothing WaPNAUAIAIATITDY Wine

AN 4.58 1unsnwanaiani1elunis Forecast laeldenade wuualasuindn
%qmmsa@lﬁmmﬁu Fit Lazd1msuUnNISNANTANAT Measurement Error

Smoothing Plot for GM
Single Exponential Method

Variable
—&— Actual
—B— Fits

6050000 -

Smoothing Constant
Alpha  0.516860

6000000

Accuracy Measures
MAPE 1
MAD 56410
MSD 5033436564

5950000 -

5900000 -

5850000 -

5800000

Index

AMd 4.59 N5 Simple Exponential Smoothing %am%uﬁfmmé’wm GM

AN 4.59 1unsAwanaiani1elunis Forecast laeldeade wuuaa9auindn
Feanunsaglaanidu Fit wazd1msun1sia1sainel Measurement Error
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Smoothing Plot for Fashion
Single Exponential Method
387000+ Variable

—@— Actual
—B— Fits

386000 4

Smoothing Constant

385000 - Alpha  0.507576

Accuracy Measures
MAPE 0
MAD 1250
MSD 2546614

384000

Fashion

383000 4

382000 4

381000 4

380000 4

Index

Al 4.60 N9l Simple Exponential Smoothing UAPNAUAIAIARIYD Fashion

AN 4.60 [Wuns1nikanaianialunis Forecast lasldAnads wuua9uInin
%qmmsafﬂlﬁmmﬁu Fit Lazd1msSUNISNANTAUNIAT Measurement Error

Smoothing Plot for Deli
Single Exponential Method

194000 A Variable
—&— Actual
192000 A —®— Fits
Smoothing Constant
190000 | Alpha  1.27603
Accuracy Measures
MAPE 1
1epn MAD 1192

Deli

MSD 2290875

186000

184000 A

182000 A

180000 -

Index

Al 4.61 N9l Simple Exponential Smoothing UaANAUA1AIARIYDY Deli

i 4.61 unsituansfienislunis Forecast Tnelddnades wuudaeimn
%ﬂawmw3a@1¢7mﬂtﬁu Fit Lagd11SuN1SNaNTNIAT Measurement Error
3. Winters’ Method Tuniswennsallagldlusunsy Minitab n1vue Level
(alpha: Q) wag Trend (gamma: y) %ﬂumu%’af‘ﬁ%’mﬁmmzauﬁ'qmé’m%’u o uag y
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Winters' Method Plot for Beer
Multiplicative Method

137500000 - Variable
—&— Actual

—m— Fits

135000000 A Smoothing Constants

Alpha (level) 0.2
Gamma (trend) 0.2

132500000 - Delta (seasonal) 0.2
5 Accuracy Measures
b MAPE  555361E-01
@ 130000000 - MAD  7.35811E+05
MSD  8.42374E+11
127500000 -
125000000 -

Index

A 4.62 N5 Winters” Method yafdufAIn&sves Beer

A9 4.62 Wuniswensallay fvueet o waz Y Fsluimlusunsuiuualmyingu

0.2 191a350 guinlduvesnsnensalldidy Fit v3eqleane Y Nazindy

Winters' Method Plot for Cleaning
Multiplicative Method

Variable
—&— Actual
—B— Fits

130000000

Smoothing Constants

125000000 - Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE 1.47885E+00
MAD 1.77234E+06
MSD 4.45863E+12

120000000 -

Cleaning

115000000 -

110000000

Index

AW 4.63 N33 Winters’ Method YarduA1AIAaYas Cleaning

A9 4.63 Wumsnensallae fvuaet A waz Y Jsluslusunsuimualimyifiu

0.2 151813130 Quwdltuveansnensadlaimidy Fit vieglanna Y Mawiindu
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Winters' Method Plot for Packaged
Multiplicative Method

Variable
—#— Actuzl
—B— Fis

120000000 -

117500000 4 Smoothing Constants

Alpha (level) 0.2
Gamma (trend) 0.2
Drelta {seasonal) 0.2

115000000

112500000 4 Accuracy Measures
MAPE 2. 11885 E+DD
MAD 2.33831E+06

MSD 6.39762E+12

Packaged

110000000

107500000 -

105000000 -

Index

AWl 4.64 N519 Winters’ Method yamnAufasndaues Packaged

i 4.64 Wunsnensallay Aviuae A wag Y Feludalusunsuivualiivingu

0.2 15181130 uwdltuveansnensadlamdy Fit vseglavna Y Mawiindu

Winters' Method Plot for Inter Cooking
Multiplicative Method

117000000

Variable
—&— Actual

116000000 - —®— Fits

Smoothing Constants
Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

115000000

114000000 A

Accuracy Measures
MAPE 7.36430E-01
MAD 8.33915E+05
MSD 9.15155E+11

113000000

112000000 A

Inter Cooking

111000000

110000000

109000000

Index

AT 4.65 N5l Winters” Method UapAUA1AIARITDY Inter Cooking

AN 4.65 Wunisnensallay Avuaet o waz Y Fslusmluswnsuiuualmsindu

0.2 1571813130 Qudltuvean e nsadlaidy Fit vseglavne Y Mauiindu
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Winters' Method Plot for Beverage
Multiplicative Method

74000000 Vol
—&— Actual
73000000 —m— Fits
72000000 Smoothing Constants
Alpha (level) 0.2
71000000 Gamma (trend) 0.2
@ Delta (seasonal) 0.2
g 70000000 Accuracy Measures
[} MAPE 3.40759E+00
,§>j 69000000 - MAD  2.29814E+06
MSD 8.68164E+12
68000000 -
67000000
66000000 -
65000000 :

Index

A 4.66 N5 Winters” Method dafndufIAIASIved Beverage

A9 4.66 Wuniswensallay Avueet o waz Y Fsluimlusunsuiuualmyingu

0.2 191a350 guinlduvesnsnensalldidy Fit v3eqleane Y Nazindy

Winters' Method Plot for GM/Non FMCG
Multiplicative Method

Variable

52000000 o— Actual
—m— Fits
500000004 Smoothing Constants
Alpha (level) 0.2
Gamma (trend) 0.2
48000000 - Delta (seasonal) 0.2

Accuracy Measures
MAPE 3.64555E+00
MAD 1.68920E+06
MSD 4.39102E+12

46000000

GM/Non FMCG

44000000 -

42000000

40000000 2 - : -
t 2 3 4 5 6
Index

~ -
o
©

AW 4.67 N3 Winters’ Method YarFUA1AIARIYBY GM/Non FMCG

A9 4.67 Wumsnensallae fvueet A waz Y Jsluilusunsuimualimyifiv

0.2 151813130 Quwdltuveansnensadlaimidy Fit vieglanna Y Mawiindu
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Winters' Method Plot for Spirits
Multiplicative Method

41500000 Variable
—@— Actual
41000000+ —& Fits
Smoothing Constants
405000004 Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2
«» 40000000+
o Accuracy Measures
‘5-_ MAPE  1.27143E+00
@ 39500000 MAD 5.10344E +05
MSD 3.70978E+11
39000000
\
38500000
38000000
1 2 3 4 5 6 7 8 9
Index

AWl 4.68 N3 Winters’ Method yasnAufaIndaues Spirits

A9 4.68 Wunisnensallay Avueet o waz Y Fsluimlusunsuiuualmyingu

0.2 191a350 guinlduvesnsnensalldidy Fit v3eqleane Y Nazindy

Winters' Method Plot for Hair Care
Multiplicative Method

44000000 A

Variable
—&@— Actual

43000000+ = e

Smoothing Constants
Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

42000000 A

Accuracy Measures
MAPE 1.12116E+00
MAD 4.52184E+05
MSD 3.38039E+11

41000000+

Hair Care

40000000

39000000

38000000

Index

AN 4.69 N5 Winters” Method ;ﬂamﬁuﬁmmé’wm Hair Care

AN 4.69 Wuniswensallay Avuaet o waz Y Fslusmluswnsuiuualmyingu

0.2 1571813130 Qudltuvean e nsadlaidy Fit vseglavne Y Mauiindu
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Winters' Method Plot for Oral Care
Multiplicative Method

14250000 A

Variable
—&— Actual
—#— Fits
14000000 +
Smoothing Constants
Alpha (level) 0.2
13750000 Gamma (trend) 0.2
® Delta (seasonal) 0.2
=
8 Accuracy Measures
= 13500000 A MAPE  1.51265E+00
= MAD 2.02774E+05
o MSD 5.93104E+10
13250000
13000000 -

=
N
w o
I
(53}
(o]
~
0
©

Index

AN 4.70 N5 Winters” Method yafdufasndsves Oral Care

A i 4.70 Wumsnensallae fvuasl A waz Y Jsluimlusunsuimualmyihu

0.2 15181130 uwdltuveansnensadlamdy Fit vseglavna Y Mawiindu

Winters' Method Plot for Adult & Baby Care
Multiplicative Method
12000000+ Variable
—&— Actual
—m— Fits
11750000
Smoothing Constants

) Alpha (level) 0.2
& 11500000 - Gamma (trend) 0.2
8] Delta (seasonal) 0.2
>
Q Accuracy Measures
g 11250000+ MAPE 2.33952E+00
) MAD  2.56210E+05
=2 MSD 1.08681E+11
3 11000000 =
<

10750000 -

10500000

T T T T T T T T T
3= 2 3 4 5 6 7 8 9
Index

A 4.71 n579 Winters” Method WapNAUA1AIARITEY Adult & Baby Care

A A 4.71 WWumsnensallae fvuean A wag Y dslusmlusunsuimualmyifiu

0.2 157818130 Qudltuvean e nsadlaidu Fit v3eglavne Y Mauindu
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Winters' Method Plot for RTE-Deli
Multiplicative Method
8550000 A Variable
—&— Actual
—B— Fits
Smoothing Constants
8500000 + Alpha (level) 0.2
Gamma (trend) 0.2
_ Delta (seasonal) 0.2
8 Accuracy Measures
1 8450000 MAPE 0
E MAD 22449
MSD 675600339
8400000
8350000 -
T T T T T T T T T
1 2 3 4 5 6 7 8 9
Index

AW 4.72 N5 Winters’ Method yaendufasndaues RTE-Deli

A9 4.72 Wunisnensallay fvueet o waz Y dsluimlusunsuiuualmyingu

0.2 191a350 guinlduvesnsnensalldidy Fit v3eqleane Y Nazindy

Winters' Method Plot for Wine
Multiplicative Method

9000000 - Variable
/\ —&— Actual
—m— Fits

Smoothing Constants
Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

8500000

8 8000000 - Accuracy Measures
.§ MAPE 2.78895E+00
MAD 2.24828E+05
MSD 7.19173E+10
7500000
7000000

Index

WA 4.73 N3 Winters’ Method yafnduA1Adagaves Wine

A9 4.73 Wuniswensallae Avuaen o waz Y Fslusmlusunsuiuualmyindu

0.2 157818130 Qudltuvean e nsadlaidu Fit v3eglavne Y Mauindu
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Winters' Method Plot for GM
Multiplicative Method

Variable
—&— Actual
—B— Fits

6050000 -

Smoothing Constants
Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

6000000

5950000 -

Accuracy Measures
MAPE 0
MAD 15878

5900000 MSD 425998393

5850000

5800000

Index

AWl 4.74 N5 Winters’ Method yarndufAIndaues GM

A9 4.74 Wuniswensallay fvueet o waz Y dsluilusunsuinualmyingu

0.2 191a350 guinlduvesnsnensalldidy Fit v3eqleane Y Nazindy

Winters' Method Plot for Fashion
Multiplicative Method

387000 - Variable
—&— Actual
386000 s
Smoothing Constants
385000 - Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2
= 384000 -
Ko} Accuracy Measures
G 383000 MAPE 0
P MAD 850
MSD 968555

382000 4

381000 -

380000 4

379000 -

Index

AT 4.75 N3 Winters” Method yaf@uA1AIARI8 Fashion

AN 4.75 Wuniswensallae Avuaen o waz Y Fslusmlusunsuinualmyingy

0.2 157818130 Qudltuvean e nsadlaidu Fit v3eglavne Y Mauindu
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196000 4

194000 4

192000 4

190000 4

Deli

188000 1

Winters' Method Plot for Deli
Multiplicative Method

Variable
—@— Actual
—B— Fits

Smoothing Constants
Alpha (level)
Gamma (trend)
Delta (seasonal)

0.2
0.2
0.2

Accuracy Measures
MAPE
MAD
MSD

0
899
1479718

186000

184000 4

182000 4

180000

Index

A 4.76 N5 Winters” Method dafn@ueinInasue Deli

A9 4.76 Wunisnensallay Avueet o waz Y dsluilusunsuiuualmyingu

0.2 157811130 QuIltuveIn e nsadlaidu Fit vseglane Y Masindu
4.2.4 NAFRUAINNLY UEIVDIN15NEINTal (Check Accuracy of Forecasts) 210
NSNARDUYY 3 A51AA1 Measuring Forecast Error A4m1914 4.2

AN5197 4.2 Measuring Forecast Error %aﬁyjaﬁﬂauﬁﬂﬂﬂﬂﬁﬁﬂﬂ. 2005-2020

[ Simple Exponential )
Group Moving Average Smoothing Winter’s Method
MAPE MAD RMSE MAPE MAD RMSE MAPE MAD RMSE
Beer 3.01 | 4,044,610 | 4,130,981 1.06 | 1,394,890 | 1,751,551 0.56 735,811 917,809
Cleaning 394 | 4,962,450 | 5,432,679 1.72 | 2,040,440 | 2,853,281 1.48 | 1,772,340 | 2,111,547
Packaged 3.18 | 3,696,920 | 4,633,811 290 | 3,285,580 | 3,875,190 212 | 2,338,910 | 2,645,301
Cooking 1.23 | 1,375,300 | 1,573,375 1.02 | 1,158,130 | 1,333,773 0.74 833,915 956,637
Beverage 4.05 | 2,704,550 | 3,018,629 291 | 1,984,320 | 2,496,512 341 | 2,298,140 | 2,946,462
GM/Non FMCG 7.09 | 3,143,190 | 3,424,734 5.13 | 2,394,550 | 2,642,673 3.65 | 1,689,200 | 2,095,476
Spirits 2.13 871,397 | 1,122,724 1.82 732,551 901,261 1.27 510,344 609,080
Hair Care 3.11 | 1,239,370 | 1,379,797 2.00 816,994 | 1,000,680 1.12 452,184 581,411
Oral Care 2.76 381,499 441,680 2.50 338,387 368,185 1.51 202,774 243,537
Adult&Baby Care 3.98 429,944 462,374 2.55 282,609 331,423 2.34 256,210 329,668
RTE-Deli 1.00 45,314 57,064 0.00 25,248 31,775 0.00 22,449 25,992
Wine 6.34 542,744 661,353 3.15 261,520 392,747 2.79 224,828 268,174
GM 1.00 60,825 77,519 1.00 56,410 70,947 0.00 15,878 20,640
Fashion 0.00 1,186 1,749 0.00 1,250 1,596 0.00 850 984
Deli 2.00 3,348 3,483 1.00 1,192 1,514 0.00 899 1,216
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WA15U1A1 Measurement Forecasting Error 3 AR & WA 1AIARIUDILA AEH UA

A1 MAPE, RMSE Uag MAD tasfiganuneds danuaandoutasiian Jelinnnumuigay
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unil 5
A3UNAN133Y N150AUTITHA LazUalEuaLUL
n1sAnwANduiusvesdaTeniaasugiatuyaAIduaAIAIAS1UaUT YN ABC

Fanrsuimsdanisduninsadadus osddgiiazarunsaansununisdaivaudilalag
NsUFIRUUNITNEINIalNUsEENAlY LieNauINsUsmsauAMaRdsliminzauls el

5.1 d3UNan15IY
5.1.1 Anuduiiusseninadademansughaniuyardunanag

A1519% 5.1 miwagﬂmﬁLﬂi’wﬁmmﬁuﬁuéﬁw Pearson Correlation

GDP Export import Inflation Consumer
Rate Confidence
Beer -.681*
Cleaning 115% -.688*
Packaged .196* -.687*
Inter Cooking -. 878 132%
Beverage -.700* .863** .824x* .738* -731*
GM/Non FMCG LOTE 129% .817**
Spirits .681* -.699*
Hair Care - 765* 132%
Oral Care -.680*
Adult & Baby Care .692%
RTE-Deli -.758* >/ b5)a 697*
Wine .698* -695*
GM N - 730*
Fashion AN
Deli (747

*_ Correlation is significant at the 0.05 level (2-tailed).
**_Correlation is significant at the 0.01 level (2-tailed).
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CORRELATIONS
/VARIABLES=GDPMB ExportsMB ImportsMB InflationRate ConsumerConfidenceRate Beer
Cleaning Packaged
InterCooking Beverage GMNonFMCG Spirits HairCare OralCare AdultampBabyCare
RTEDeli Wine GM Fashion
Deli
/PRINT=TWOTAIL NOSIG
/STATISTICS DESCRIPTIVES
/MISSING=PAIRWISE.

Correlations

Notes
Output Created 31-AUG-2020 12:10:12
Comments
Input Active Dataset DataSetl
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data File 9
Missing Value Handling Definition of Missing User-defined missing values are treated
as missing.
Cases Used Statistics for each pair of variables are

based on all the cases with valid data
for that pair.
Syntax CORRELATIONS
/VARIABLES=GDPMB ExportsMB
ImportsMB InflationRate
ConsumerConfidenceRate Beer Cleaning
Packaged
InterCooking Beverage GMNonFMCG
Spirits HairCare OralCare
AdultampBabyCare RTEDeli Wine GM
Fashion
Deli
/PRINT=TWOTAIL NOSIG
/STATISTICS DESCRIPTIVES
/MISSING=PAIRWISE.
Resources Processor Time 00:00:00.02
Elapsed Time 00:00:00.02
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Descriptive Statistics

Mean Std. Deviation N
GDP (MB) 4157667.22 106568.102 9
Exports (MB) 1951492.89 89369.659 9
Imports (MB) 1751701.67 113639.809 9
Inflation Rate .8344 37918 9
Consumer Confidence Rate 43.0333 5.60975 9
Beer 130915050.54 9223.372 9
Cleaning 120688440.7786 9223.372 9
Packaged 111257221.00 4493534.687 9
Inter Cooking 11366041.9176 9223.372 9
Beverage 68849485.9045 9223.372 9
GM/Non FMCG 47489303.00 3294391.046 9
Spirits 39857662.7111 9223.372 9
Hair Care 40957452.4921 9223.372 9
Oral Care 13429316.772 9223.372 9
Adult & mp; Baby Care 11193130.79555 9223.372 9
RTE-Deli 8461120.56 53031.157 9
Wine 7976270.11 642272737 9
GM 5911841.722 83020.169 9
Fashion 383072.67 1831.866 9
Deli 187885.5511 3899.903 9
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Correlations

Consumer
Imports Inflation Confidence
GDP (MB) Exports (MB) ' (MB) Rate Rate
Beer Pearson Correlation .641 -681" -.655 -562 .501
Sig. (2-tailed) .063 .044 .055 115 170
N 9 9 9 9 9
Cleaning Pearson Correlation 715 -599 -.569 -.688" 310
Sig. (2-tailed) .030 .088 110 .040 417
N 9 9 9 9 9
Packaged Pearson Correlation 796 -687 -594 -.605 347
Sig. (2-tailed) .010 .041 .091 .084 .360
N 9 9 9 9 9
Inter Cooking Pearson Correlation -878" 662 564 732" -310
Sig. (2-tailed) .002 .052 114 .025 417
N 9 9 9 9 9
Beverage Pearson Correlation -700° 863" 824" 738" 731"
Sig. (2-tailed) .036 .003 .006 .023 .025
N 9 9 9 9 9
GM/Non FMCG Pearson Correlation -.622 672 729 8177 -222
Sig. (2-tailed) .073 .047 .026 .007 566
N 9 9 9 9 9
Spirits Pearson Correlation 681" 699" -.627 -.580 579
Sig. (2-tailed) .044 .036 .071 101 .103
N 9 9 9 9 9
Consumer
Exports Imports Inflation  Confidence
GDP (MB) (MB) (MB) Rate Rate
Hair Care Pearson Correlation - 765" 732" 659 555 567
Sig. (2-tailed) .016 .025 .054 121 11
N 9 9 9 9 9
Oral Care Pearson Correlation 576 -.646 -680" -615 .380
Sig. (2-tailed) .105 .060 .044 .078 313
N ) 9 9 9 9
Adult &mp; Baby Pearson Correlation -.545 692" 623 521 -.470
Care Sig. (2-tailed) .129 .039 073 151 .202
N 9 9 9 9 9
RTE-Deli Pearson Correlation -758" 733" 662 697 -414
Sig. (2-tailed) .018 .025 .052 .037 .268
N 9 9 9 9 9
Wine Pearson Correlation 698" -.695 -614 -527 558
Sig. (2-tailed) .036 .038 .078 .145 118
N 9 9 9 9 9
GM Pearson Correlation 737 -730° -622 -569 295
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Sig. (2-tailed) .024 .026 074 .110 441

N 9 9 9 9 9

Fashion Pearson Correlation 735 -.649 -.483 -.407 257
Sig. (2-tailed) .024 .059 .188 277 .504

N 9 9 9 9 9

Consumer

Exports Imports Inflation ~ Confidence

GDP (MB) (MB) (MB) Rate Rate

Deli Pearson Correlation 677* -.623 -.588 -533 .553
Sig. (2-tailed) 045 073 .096 .140 122

N 9 9 9 9 9

*. Correlation is significant at the 0.05 level (2-tailed).

**_Correlation is significant at the 0.01 level (2-tailed).

Correlation
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Welcome to Minitab, press F1 for help.
MTB > Decomp 'Beer' 4;

SUBC>  First 1.

Time Series Decomposition for Beer
Multiplicative Model

Data Beer
Length 9
NMissing 0

Fitted Trend Equation

Yt = 122861100 + 1630769*t

Seasonal Indices

Period  Index
1 0.99348
2 1.00949
3 0.99771
4 0.99932

Accuracy Measures
MAPE 2.75265E-01
MAD  3.57884E+05
MSD  1.89098E+11

Time Series Decomposition Plot for Beer

Time Series Decomposition Plot for Beer
Multiplicative Model

137500000

135000000 -

132500000 -

Beer

130000000 -

127500000

125000000 -

Variable
—#— Actual
—8— Fis
=%~ Trend

Accuracy Mazsures
MAPE 2.75265E-01
MAD 3.57EBAEHDS
MSD 1.E5098E+11
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Decomposition - Component Analysis for Beer

Component Analysis for Beer
Multiplicative Model
Original Data Detrended Data
1.010
135000000 1.005
130000000 1.000
125000000 L2id
2 € H 2 4 4 H
Index Index
Seasonally Adjusted Data Seas. Adj. and Detr. Data
1000000
135000000 o
130000000 o
125000000 - 500000
2 4 H 2 4 H i
Index Index

MTB > MA 'Beer' 4.
Moving Average for Beer
Data Beer

Length 9

NMissing O

Moving Average
Length 4
Accuracy Measures
MAPE 3.01447E+00

MAD 4.04461E+06
MSD  1.70650E+13

Moving Average Plot for Beer

Moving Average Plot for Beer

137500000

135000000

132500000

Beer

130000000

127500000 -

125000000

w4
IN
a
o2}
=
©

Variable
—&— Actual
—®— Fits

Moving Average
Length 4

Accuracy Measures
MAPE 3.01447E+00
MAD 4.04461E+06

MSD 1.70650E+13
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MTB > SES 'Beer'.

Single Exponential Smoothing for Beer

Data Beer
Length 9

Smoothing Constant

Alpha 1.21467

Accuracy Measures
MAPE 1.05984E+00
MAD  1.39489E+06
MSD  3.06793E+12

Single Exponential Smoothing Plot for Beer

Smoothing Plot for Beer
Single Exponential Method

137500000

135000000

132500000 -

Beer

130000000

127500000 -

125000000
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Variable
—&— Actual
—m— Fits

Smoothing Constant
Alpha  1.21467

Accuracy Measures
MAPE 1.05984E+00
MAD 1.39489E+06
MSD 3.06793E+12




MTB > TSWint 'Beer' 4;

SUBC> Weight 0.2 0.2 0.2;

SUBC> First 1.

Winters' Method for Beer

Multiplicative Method
Data  Beer
Length 9

Smoothing Constants

Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.

Accuracy Measures
MAPE 5.55361E-01
MAD  7.35811E+05
MSD  8.42374E+11

Winters' Method Plot for Beer

Winters' Method Plot for Beer
Multiplicative Method

137500000 -

135000000 -

132500000 A

Beer

130000000 A

127500000 -

125000000 A

w
»
ol
(<2
~
o]
©

Variable
—®@— Actual
—#— Fits

Smoothing Constants
Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE 5.55361E-01
MAD 7.35811E+05
MSD 8.42374E+11
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MTB > Decomp 'Cleaning' 4;

SUBC>  First 1.

Time Series Decomposition for Cleaning
Multiplicative Model

Data Cleaning

Length 9

NMissing 0

Fitted Trend Equation

Yt = 111455274 + 1914595*t

Seasonal Indices

Period  Index
1 0.97554
2 0.99127
3 1.01049
4 1.02270

Accuracy Measures
MAPE 1.44238E+00
MAD 1.73012E+06
MSD  4.25098E+12

Time Series Decomposition Plot for Cleaning

Time Series Decomposition Plot for Cleaning
Multiplicative Model

130000000 - Variable
—&— Actual
—m— Fits
Trend
125000000 - Accuracy Measures
MAPE  1.44238E+00
MAD  1.73012E+06
= MSD  4.25098E+12
S 120000000 -
o
&)

115000000

110000000

=
N
w -
I
ol
(o2}
~ -
fee]
©
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Decomposition - Component Analysis for Cleaning

Component Analysis for Cleaning
Multiplicative Model

Original Data Detrended Data
1.02
130000000
125000000 1.00
120000000
115000000 o
2 4 6 8 2 4 6 8
Index Index
Seasonally Adjusted Data Seas. Adj. and Detr. Data
5000000
130000000
125000000 2500000
120000000
0
115000000
2 4 6 8 2 4 6 8
Index Index

Decomposition - Seasonal Analysis for Cleaning

Seasonal Analysis for Cleaning
Multiplicative Model

Seasonal Indices Detrended Data by Season

1.02

IFERAs P

1 2 3 4 1 2 3 4

Percent Variation by Season Residuals by Season

5000000

2500000

ﬂ ] 0 EEE
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MTB > MA 'Cleaning' 4.
Moving Average for Cleaning

Data Cleaning
Length 9
NMissing 0

Moving Average

Length 4

Accuracy Measures
MAPE 3.94188E+00
MAD  4.96245E+06
MSD 2.95140E+13

Moving Average Plot for Cleaning

Moving Average Plot for Cleaning

130000000 A

125000000 -

Cleaning

120000000 -

115000000

w -
~
al
o
=
@

Variable
—&— Actual
—®— Fits

Moving Average
Length 4

Accuracy Measures

MAPE 3.94188E+00
MAD 4.96245E+06
MSD 2.95140E+13
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MTB > SES 'Cleaning'.

Single Exponential Smoothing for Cleaning

Data Cleaning
Length 9

Smoothing Constant

Alpha 1.95829

Accuracy Measures
MAPE 1.71617E+00
MAD  2.04044E+06
MSD 8.14121E+12

Single Exponential Smoothing Plot for Cleaning

Smoothing Plot for Cleaning
Single Exponential Method

130000000

125000000 -

120000000

Cleaning

115000000 A

110000000 -
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Variable
—&— Actual
—®— Fits

Smoothing Constant
Alpha  1.95829

Accuracy Measures
MAPE 1.71617E+00
MAD 2.04044E+06
MSD 8.14121E+12




MTB > TSWint 'Cleaning' 4;
SUBC> Weight 0.2 0.2 0.2;

SUBC> First 1

Winters' Method for Cleaning
Multiplicative Method

Data Cleaning
Length 9

Smoothing Constants

Alpha (level)
Gamma (trend)

Delta (seasonal)

0.2
0.2
0.2

Accuracy Measures
MAPE 1.47885E+00
MAD  1.77234E+06
MSD  4.45863E+12

Winters' Method Plot for Cleaning

Winters' Method Plot for Cleaning
Multiplicative Method

130000000

125000000

120000000 +

Cleaning

115000000 A

110000000 -

w

100

Variable
—@— Actual
—m— Fits

Smoothing Constants
Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE 1.47885E+00
MAD 1.77234E+06
MSD 4.45863E+12




MTB > Decomp 'Packaged' 4;

SUBC>  First 1.

Time Series Decomposition for Packaged
Multiplicative Model

Data Packaged

Length 9

NMissing 0

Fitted Trend Equation

Yt = 105675767 + 1108136*t

Seasonal Indices

Period  Index
1 1.00322
2 0.97519
3 0.99940
4 1.02218

Accuracy Measures
MAPE 1.93215E+00
MAD 2.15194E+06
MSD  6.12471E+12

Time Series Decomposition Plot for Packaged

Time Series Decomposition Plot for Packaged
Multiplicative Model

120000000 - Variable
—&— Actual
—B— Fits
117500000 - Trend
Accuracy Measures
115000000 A MAPE  1.93215E+00
o) MAD 2.15194E+06
% MSD 6.12471E+12
§ 112500000
@
o

110000000

1075000004

105000000 A

=
N
w -
I
ol
(o2}
~
fee]
©
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Decomposition - Component Analysis for Packaged

Component Analysis for Packaged
Multiplicative Model

Original Data Detrended Data
120000000 104
115000000 1.02
110000000 1.00
105000000 o
2 4 6 8 2 4 6 8
Index Index
Seasonally Adjusted Data Seas. Adj. and Detr. Data
120000000 4000000
115000000
0
110000000
105000000
-4000000
2 4 6 8 2 4 6 8
Index Index

Decomposition - Seasonal Analysis for Packaged

Seasonal Analysis for Packaged
Multiplicative Model

Seasonal Indices Detrended Data by Season
1.02 1.04
1.02
100{ =3 —_—
1.00
0.98 0.98 B
1 2 3 4 1 2 3 4
Percent Variation by Season Residuals by Season
4000000
20
0 H
10 u H
0 -4000000
1 2 3 4 1 2 3 4
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MTB > MA 'Packaged' 4.
Moving Average for Packaged
Data Packaged

Length 9

NMissing 0

Moving Average
Length 4
Accuracy Measures
MAPE 3.18000E+00
MAD  3.69692E+06

MSD  2.14722E+13

Moving Average Plot for Packaged

Moving Average Plot for Packaged

120000000 4 Variable
—&— Actual
—m— Fits
117500000 A Moving Average
Length 4
115000000 - Accuracy Measures
= MAPE 3.18000E+00
Q MAD 3.69692E+06
g 112500000 - MSD 2.14722E+13
3
[a8
110000000
107500000 4
105000000

N
IS
w A
~
o
o
~
©
©
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MTB > SES 'Packaged'.

Single Exponential Smoothing for Packaged

Data Packaged
Length 9

Smoothing Constant

Alpha 0.548862

Accuracy Measures
MAPE 2.90138E+00
MAD  3.28558E+06
MSD  1.50171E+13

Single Exponential Smoothing Plot for Packaged

Smoothing Plot for Packaged
Single Exponential Method

120000000 -

117500000 A

115000000 -

112500000 -

Packaged

110000000 A

107500000

105000000

w 4
i
(3
o
~
[

Variable
—&— Actual
—®— Fits

Smoothing Constant
Alpha  0.548862

Accuracy Measures
MAPE 2.90138E+00
MAD 3.28558E+06
MSD 1.50171E+13

MTB > TSWint 'Packaged' 4;
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SUBC> Weight 0.2 0.2 0.2;

SUBC> First 1.

Winters' Method for Packaged
Multiplicative Method

Data
Length 9

Packaged

Smoothing Constants

Alpha (level)

Gamma (trend)

0.2
0.2

Delta (seasonal) 0.2

Accuracy Measures
MAPE 2.11886E+00
MAD 2.33891E+06
MSD  6.99762E+12

Winters' Method Plot for Packaged

Winters' Method Plot for Packaged
Multiplicative Method

120000000

117500000

115000000

112500000

Packaged

110000000 -

107500000

105000000

N
N
w 4
N
o
o
~
)
©

Variable
—&— Actual
—— Fits

Smoothing Constants
Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE 2.11886E+00
MAD 2.33891E+06
MSD 6.99762E+12
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MTB > Decomp 'Inter Cooking' 4,

SUBC>  First 1.

Time Series Decomposition for Inter Cooking
Multiplicative Model

Data Inter Cooking
Length 9
NMissing 0

Fitted Trend Equation

Yt = 116268458 - 536038*t

Seasonal Indices

Period  Index
1 1.00558
2 1.00612
3 1.00045
4 0.98785

Accuracy Measures
MAPE 2.47886E-01
MAD 2.84776E+05
MSD  1.59631E+11

Time Series Decomposition Plot for Inter Cooking

Time Series Decomposition Plot for Inter Cooking
Multiplicative Model

117000000

Variable
—&— Actual
116000000 —8— :_its |
=9 ~ Tren
115000000 - Accuracy Measures
o MAPE 2.47886E-01
< MAD  284776E+05
< 114000000 - MSD  159631E+11
8
E 113000000 -
=

112000000 A

111000000 A

110000000 -
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Decomposition - Component Analysis for Inter Cooking

Component Analysis for Inter Cooking

Multiplicative Model

Original Data Detrended Data
116000000 aen
114000000 1.00
112000000
0.99
2 4 6 8 2 4 6 8
Index Index
Seasonally Adjusted Data Seas. Adj. and Detr. Data
116000000 o0
114000000 0
112000000 -500000
-1000000

Decomposition - Seasonal Analysis for Inter Cooking

Seasonal Analysis for Inter Cooking

Seasonal Indices

Multiplicative Model

Detrended Data by Season

0.995

0.990

- 0 O
1.000 =)

1.01

0.99

1

2

g

Percent Variation by Season

Residuals by Season

500000

20 )

& -500000

0 ~1000000
1 2 3 ]
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MTB > MA 'Inter Cooking' 4.

Moving Average for Inter Cooking

Data Inter Cooking

Length 9
NMissing O

Moving Average
Length 4
Accuracy Measures
MAPE 1.22803E+00

MAD  1.37530E+06
MSD  2.47551E+12

Moving Average Plot for Inter Cooking

Moving Average Plot for Inter Cooking

117000000

116000000

115000000 A

114000000 A

113000000

Inter Cooking

112000000

111000000 A

110000000 -

w -
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Variable
—8— Actual
—@— Fits

Moving Average
Length 4

Accuracy Measures
MAPE 1.22803E+00
MAD 1.37530E+06
MSD 2.47551E+12




MTB > SES 'Inter Cooking'.
Single Exponential Smoothing for Inter Cooking

Data

Inter Cooking

Length 9

Smoothing Constant

Alpha 0.810867

Accuracy Measures
MAPE 1.02445E+00
1.15813E+06
MSD  1.77895E+12

MAD

Single Exponential Smoothing Plot for Inter Cooking

Inter Cooking

Smoothing Plot for Inter Cooking
Single Exponential Method

117000000 -

116000000

115000000

114000000 +

113000000 +

112000000 A

111000000

110000000

Variable
—&— Actual
—®— Fits

Smoothing Constant
Alpha  0.810867

Accuracy Measures
MAPE 1.02445E+00
MAD 1.15813E+06
MSD 1.77895E+12
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MTB > TSWint 'Inter Cooking' 4;
SUBC> Weight 0.2 0.2 0.2;

SUBC> First 1.

Winters' Method for Inter Cooking
Multiplicative Method

Data
Length 9

Inter Cooking

Smoothing Constants

Alpha (level)
Gamma (trend)

0.2
0.2

Delta (seasonal) 0.2

Accuracy Measures
MAPE 7.36430E-01
MAD  8.33915E+05
MSD  9.15155E+11

Winters' Method Plot for Inter Cooking

Inter Cooking

Winters' Method Plot for Inter Cooking
Multiplicative Method

117000000

116000000 A

115000000 +

114000000

113000000 A

112000000

111000000 -

110000000

109000000 -

Variable
—&— Actual
—m— Fits

Smoothing Constants

Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE 7.36430E-01
MAD 8.33915E+05
MSD 9.15155E+11
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MTB > Decomp 'Beverage' 4;

SUBC>  First 1.

Time Series Decomposition for Beverage
Multiplicative Model

Data Beverage
Length 9
NMissing 0

Fitted Trend Equation

Yt = 71214511 - 397217%*t

Seasonal Indices

Period  Index
1 0.95548
2 1.02234
3 1.02040
4 1.00177

Accuracy Measures
MAPE 2.68053E+00
MAD  1.84094E+06
MSD  5.26753E+12

Time Series Decomposition Plot for Beverage

Time Series Decomposition Plot for Beverage
Multiplicative Model

74000000 Variable
73000000 -0 i@
72000000+ —= e
Accuracy Measures
71000000 MAPE  2.68053E+00
° MAD  1.BA0S4E+06
) 70000000 MSD  5.26753E+12
§ 69000000+
Q
@ 68000000
67000000
66000000
65000000
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Decomposition - Component Analysis for Beverage

72500000

70000000

67500000

65000000

72500000

70000000

67500000

65000000

Component Analysis for Beverage
Multiplicative Model

Original Data Detrended Data
1.05
/\/\/ 1.00
0.95
2 4 6 8 2 4 6 8
Index Index
Seasonally Adjusted Data Seas. Adj. and Detr. Data
4000000
2000000
0
-2000000
2 4 6 8 2 4 6 8
Index Index

Decomposition - Seasonal Analysis for Beverage

Seasonal Analysis for Beverage
Multiplicative Model

Seasonal Indices

Detrended Data by Season

1.025 1.05
1.000 Ij Ij =
1.00 =
0.975
0.950 it
1 2 3 4 1 2 3 4
Percent Variation by Season Residuals by Season
4000000
30
2000000
20
0
10 )
-2000000
0
1 2 3 4 1 2 3 4
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MTB > MA 'Beverage' 4.
Moving Average for Beverage

Data Beverage
Length 9
NMissing O

Moving Average
Length 4
Accuracy Measures
MAPE 4.04657E+00

MAD  2.70455E+06
MSD  9.11212E+12

Moving Average Plot for Beverage

Moving Average Plot for Beverage

74000000
73000000
72000000 -
71000000

70000000

Beverage

69000000 -

68000000

67000000 -

66000000

650000004
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Variable
—&— Actual
—B— Fits

Moving Average
Length 4

Accuracy Measures
MAPE 4.04657E+00
MAD 2.70455E+06

MSD 9.11212E+12




MTB > SES 'Beverage'.

Single Exponential Smoothing for Beverage

Data Beverage
Length 9

Smoothing Constant

Alpha 0.235466

Accuracy Measures
MAPE 2.90568E+00
MAD  1.98432E+06
MSD  6.23257E+12

Single Exponential Smoothing Plot for Beverage

Smoothing Plot for Beverage
Single Exponential Method

74000000
73000000 -
72000000
71000000
70000000
69000000 -

Beverage

68000000

67000000
66000000 -

65000000

Variable
—&— Actual
—@— Fits

Smoothing Constant
Alpha  0.235466

Accuracy Measures
MAPE 2.90568E+00
MAD 1.98432E+06
MSD 6.23257E+12
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MTB > TSWint 'Beverage' 4;
SUBC> Weight 0.2 0.2 0.2;

SUBC> First 1.

Winters' Method for Beverage
Multiplicative Method

Data Beverage
Length 9

Smoothing Constants

Alpha (level)
Gamma (trend)
Delta (seasonal)

0.2
0.2
0.2

Accuracy Measures
MAPE 3.40759E+00
MAD 2.29814E+06
MSD 8.68164E+12

Winters' Method Plot for Beverage

Winters' Method Plot for Beverage
Multiplicative Method

74000000
73000000
72000000
71000000
70000000 -

69000000

Beverage

68000000 -
67000000

66000000

65000000 -

Variable
—&— Actual
—m— Fits

Smoothing Constants

Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE 3.40759E+00
MAD 2.29814E+06
MSD 8.68164E+12
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Welcome to Minitab, press F1 for help.

MTB > Decomp 'GM/Non FMCG' 4;

SUBC>  First 1.

Time Series Decomposition for GM/Non FMCG
Multiplicative Model

Data GM/Non FMCG

Length 9

NMissing 0

Fitted Trend Equation

Yt = 52025564 - 866471%t

Seasonal Indices

Period  Index
1 0.96286
2 1.05026
3 1.02221
4 0.96467

Accuracy Measures
MAPE  2.64989E+00
MAD  1.27329E+06
MSD 2.59788E+12

Time Series Decomposition Plot for GM/Non FMCG

Time Series Decomposition Plot for GM/Non FMCG
Multiplicative Model

54000000 Variable
—&— Actual
52000000 —®— Fits
=&~ Trend
50000000 Accuracy Measures
0} MAPE 2.64989E+00
O MAD 1.27329E+06
£ 48000000 MSD  2.59788E+12
c
g 46000000
>
U]
44000000
42000000
40000000 - :
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Decomposition - Component Analysis for GM/Non FMCG

Component Analysis for GM/Non FMCG
Multiplicative Model

Original Data Detrended Data
51000000 1.05
48000000
1.00
45000000
42000000 0.95
2 4 6 8 2 4 6 8
Index Index
Seasonally Adjusted Data Seas. Adj. and Detr. Data
2000000
51000000
0
48000000
45000000 -2000000
42000000
-4000000
2 4 6 8 2 4 6 8
Index Index

Decomposition - Seasonal Analysis for GM/Non FMCG

Seasonal Indices

Seasonal Analysis for GM/Non FMCG
Multiplicative Model

Detrended Data by Season

1.05
1.05
1.02
]
b |:| 7
0.95
0.96
1 2 3 4 1 2 3 4
Percent Variation by Season Residuals by Season
2000000
45
=
0
30
e ’_‘ -2000000
o . -4000000
1 2 3 4 1 2 3 4

117




MTB > MA 'GM/Non FMCG' 4.
Moving Average for GM/Non FMCG

Data GM/Non FMCG
Length 9

NMissing O

Moving Average

Length 4

Accuracy Measures
MAPE 7.08537E+00
MAD  3.14319E+06

MSD  1.17288E+13

Moving Average Plot for GM/Non FMCG

Moving Average Plot for GM/Non FMCG
Variable
52000000 —@— Actual
—8— Fits
500000004 Moving Average
Length 4
Accuracy Measures
8 48000000 MAPE  7.08537E+00
E MAD 3.14319E+06
c MSD 1.17288E+13
S 46000000
3
44000000
42000000
40000000 -
T T T T T T T T T
1 2 3 4 5 6 7 8 9
Index
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MTB > SES 'GM/Non FMCG'.
Single Exponential Smoothing for GM/Non FMCG

Data

GM/Non FMCG

Length 9

Smoothing Constant

Alpha 0.716118

Accuracy Measures
MAPE 5.12624E+00
MAD  2.39455E+06

MSD

6.98372E+12

Single Exponential Smoothing Plot for GM/Non FMCG

GM/Non FMCG

Smoothing Plot for GM/Non FMCG
Single Exponential Method

52000000

50000000 -

48000000

46000000 -

44000000

42000000

40000000

w
i
(6]
(<2}
~
[oe]
©

Variable
—&— Actual
—B— Fits

Smoothing Constant
Alpha  0.716118

Accuracy Measures
MAPE 5.12624E+00
MAD 2.39455E+06
MSD 6.98372E+12
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MTB > TSWint 'GM/Non FMCG' 4;
SUBC> Weight 0.2 0.2 0.2;

SUBC> First 1.

Winters' Method for GM/Non FMCG

Multiplicative Method

Data GM/Non FMCG
Length 9

Smoothing Constants
Alpha (level) 0.2

Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE 3.64555E+00
1.68920E+06
MSD  4.39102E+12

MAD

Winters' Method Plot for GM/Non FMCG

GM/Non FMCG

Winters' Method Plot for GM/Non FMCG

Multiplicative Method

52000000

50000000 -

48000000

46000000

44000000

42000000

40000000

Index

Variable
—&— Actual
—B— Fits

Smoothing Constants
Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE 3.64555E+00
MAD 1.68920E+06
MSD 4.39102E+12
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MTB > Decomp 'Spirits' 4;

SUBC>  First 1.

Time Series Decomposition for Spirits
Multiplicative Model

Data Spirits
Length 9
NMissing 0

Fitted Trend Equation

Yt = 38192000 + 312790*t

Seasonal Indices

Period  Index
1 1.02509
2 0.98092
3 1.01091
4 0.98308

Accuracy Measures
MAPE 1.19667E+00
MAD 4.81211E+05
MSD  4.88293E+11

Time Series Decomposition Plot for Spirits

Time Series Decomposition Plot for Spirits
Multiplicative Model

Variable

42000000 r AY 1
/ —B— Fits
Trend
41000000 Accuracy Measures
MAPE 1.19667E+00
MAD 4.81211E+05
& MSD 4.88293E+11
‘S 40000000+
wn
\
\
39000000 \
A
\/
38000000

i
N =
w
IS
(9]
(o2}
~
©
©
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Decomposition - Component Analysis for Spirits

42000000

40000000

38000000

42000000

40000000

38000000

Component Analysis for Spirits
Multiplicative Model

Original Data Detrended Data
1.02
1.01
1.00
0.9
2 4 6 8 2 4 6 8
Index Index
Seasonally Adjusted Data Seas. Adj. and Detr. Data
1000000
0
-1000000
2 4 6 8 2 4 6 8
Index Index

Decomposition - Seasonal Analysis for Spirits

Seasonal Analysis for Spirits
Multiplicative Model

Seasonal Indices

Detrended Data by Season

1.02 1.02
] :
= |:| 1.00
0.99
ose =
1 2 3 4 il 2 3 4
Percent Variation by Season Residuals by Season
45
1000000
30
]
0 E
15
,_l -1000000
0
1 2 3 4 1 2 3 4
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MTB > MA 'Spirits' 4.
Moving Average for Spirits

Data Spirits
Length 9
NMissing O

Moving Average
Length 4
Accuracy Measures
MAPE  2.12908E+00
MAD 8.71397E+05

MSD  1.26051E+12

Moving Average Plot for Spirits

Moving Average Plot for Spirits

41500000 - Variable
—&— Actual
41000000+ e S UFits
Length 4
40500000
Accuracy Measures
MAPE  2.12908E-+00
«» 40000000+ MAD 8.71397E+05
£ MSD  1.26051E+12
‘e
¢ 39500000
39000000
38500000
38000000 :
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MTB > SES 'Spirits".

Single Exponential Smoothing for Spirits

Data  Spirits
Length 9

Smoothing Constant

Alpha 0.520264

Accuracy Measures
MAPE 1.81878E+00
MAD  7.32551E+05
MSD  8.12271E+11

Single Exponential Smoothing Plot for Spirits

Smoothing Plot for Spirits
Single Exponential Method

41500000

41000000

40500000

40000000

Spirits

39500000

39000000

38500000 -

38000000

N
w
i
(8]
(o2}
~
[oe]
©

Variable
—8— Actual
—®— Fits

Smoothing Constant
Alpha  0.520264

Accuracy Measures
MAPE 1.81878E+00
MAD 7.32551E+05
MSD 8.12271E+11

124




MTB > TSWint 'Spirits' 4;
SUBC> Weight 0.2 0.2 0.2;

SUBC> First 1.

Winters' Method for Spirits

Multiplicative Method

Data  Spirits
Length 9

Smoothing Constants

Alpha (level)
Gamma (trend)

0.2
0.2

Delta (seasonal) 0.2

Accuracy Measures
MAPE 1.27143E+00
MAD 5.10344E+05
MSD  3.70978E+11

Winters' Method Plot for Spirits

Winters' Method Plot for Spirits
Multiplicative Method

41500000

41000000

40500000

40000000

Spirits

39500000

39000000

38500000

38000000

w
IS
o
o
~
©o

Variable
—@— Actual
—m— Fits
Smoothing Constants
Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures

MAPE 1.27143E+00
MAD 5.10344E+05
MSD 3.70978E+11

125




MTB > Decomp 'Hair Care' 4;

SUBC>  First 1.

Time Series Decomposition for Hair Care
Multiplicative Model

Data Hair Care
Length 9
NMissing 0

Fitted Trend Equation

Yt = 43578483 - 526979*t

Seasonal Indices

Period  Index
1 1.00314
2 0.98769
3 1.01969
4 0.98948

Accuracy Measures
MAPE 7.42685E-01
MAD  3.01063E+05
MSD  1.06779E+11

Time Series Decomposition Plot for Hair Care

Time Series Decomposition Plot for Hair Care
Multiplicative Model
44000000 - Variable
—&— Actual
—m— Fits
43000000 '\\ -4 - Trend
A\ Accuracy Measures
\ MAPE 7.42685E-01
@ 42000000 MAD 3.01063E+05
= MSD 1.06779E+11
8
=
't 41000000 -
T
40000000
39000000
T T T T T T T T T
1 2 3 4 5 6 7 8 9
Index

126




Decomposition - Component Analysis for Hair Care

Component Analysis for Hair Care
Multiplicative Model

Original Data Detrended Data
43500000
1.02
42000000
1.00
40500000
39000000 0.98
2 4 6 8 2 4 6 8
Index Index
Seasonally Adjusted Data Seas. Adj. and Detr. Data
43500000 500000
42000000
0
40500000
39000000 -500000
2 4 6 8 2 4 6 8
Index Index

Decomposition - Seasonal Analysis for Hair Care

Seasonal Indices

Seasonal Analysis for Hair Care
Multiplicative Model

Detrended Data by Season

1.02
1.02
1.01
1.00
) — |:| I:I
0.9 0.98 El
1 2 3 4 1 2 3 4
Percent Variation by Season Residuals by Season
@D 500000
20
0
10
0 -500000
1 2 3 4 1 2 3 4
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MTB > MA 'Hair Care' 4.
Moving Average for Hair Care

Data Hair Care
Length 9
NMissing O

Moving Average

Length 4

Accuracy Measures
MAPE 3.10881E+00
MAD 1.23937E+06
MSD  1.90384E+12

Moving Average Plot for Hair Care

Moving Average Plot for Hair Care

44000000

43000000

42000000

Hair Care

41000000

40000000

39000000,
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Variable
—8— Actual
—— Fits

Moving Average
Length 4

Accuracy Measures

MAPE 3.10881E+00
MAD 1.23937E+06
MSD 1.90384E+12




MTB > SES 'Hair Care'.

Single Exponential Smoothing for Hair Care

Data Hair Care

Length 9

Smoothing Constant

Alpha 0.783391

Accuracy Measures
MAPE 2.00414E+00
MAD  8.16994E+05
MSD  1.00136E+12

Single Exponential Smoothing Plot for Hair Care

Smoothing Plot for Hair Care
Single Exponential Method

44000000

43000000

42000000

Hair Care

41000000

40000000

39000000

Variable
—8— Actual
—®— Fits

Smoothing Constant
Alpha  0.783391

Accuracy Measures
MAPE 2.00414E+00
MAD 8.16994E+05
MSD 1.00136E+12
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MTB > TSWint 'Hair Care' 4;
SUBC> Weight 0.2 0.2 0.2;
SUBC>  First 1.

Winters' Method for Hair Care
Multiplicative Method

Data Hair Care
Length 9

Smoothing Constants

Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE 1.12116E+00
MAD 4.52184E+05
MSD  3.38039E+11

Winters' Method Plot for Hair Care

Winters' Method Plot for Hair Care
Multiplicative Method

44000000 o
—®— Actual
43000000 =\
Smoothing Constants
Alpha (level) 0.2
42000000 Gamma (trend) 0.2
Delta (seasonal) 0.2
2
8 410000004 Accuracy Measures
e MAPE 1.12116E+00
'c]Té MAD  4.52184E+05
40000000 MSD 3.38039E+11
39000000
38000000
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MTB > Decomp 'Oral Care' 4;

SUBC>  First 1.

Time Series Decomposition for Oral Care
Multiplicative Model

Data Oral Care
Length 9
NMissing 0

Fitted Trend Equation

Yt = 12790674 + 118786*t

Seasonal Indices

Period  Index
1 1.03206
2 0.98123
3 0.98702
4 0.99969

Accuracy Measures
MAPE 1.20510E+00
MAD  1.59654E+05
MSD  6.51347E+10

Time Series Decomposition Plot for Oral Care

Time Series Decomposition Plot for Oral Care
Multiplicative Model
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14500000 B
—&— Actual
—m— Fits
-0~ Trend
14000000+ Accuracy Measures
MAPE 1.20510E+00
° MAD  159654E+05
5 MSD  6.51347E+10
S 13500000
(e}
13000000+




Decomposition - Component Analysis for Oral Care

14000000

13500000

13000000

12500000

14000000

13500000

13000000

12500000

Component Analysis for Oral Care

Multiplicative Model

Original Data Detrended Data
1.02
1.00
0.98
2 4 6 8 2 4 6 8
Index Index

Seasonally Adjusted Data

Seas. Adj. and Detr. Data

500000

2 4 6 8

Index

Decomposition - Seasonal Analysis for Oral Care

Seasonal Analysis for Oral Care

Multiplicative Model

Seasonal Indices

Detrended Data by Season

i@ 1.02
- ] a b ,
0.98 0.98 El

1 2 3 4 1 2 3 4

Percent Variation by Season Residuals by Season
60

500000

40

[] I
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MTB > MA 'Oral Care' 4.
Moving Average for Oral Care
Data Oral Care

Length 9

NMissing 0

Moving Average
Length 4
Accuracy Measures
MAPE  2.75699E+00
MAD  3.81499E+05

MSD  1.95081E+11

Moving Average Plot for Oral Care

Moving Average Plot for Oral Care

14250000 Variable
—&— Actual
—®— Fits

Moving Average
Length 4

Accuracy Measures
MAPE 2.75699E+00
MAD 3.81499E+05
MSD 1.95081E+11

14000000+

13750000+

13500000

Oral Care

13250000

13000000

=
N
w4
N
(8)]
[<2]
~
[oe]
©
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MTB > SES 'Oral Care'.
Single Exponential Smoothing for Oral Care

Data Oral Care
Length 9

Smoothing Constant
Alpha 0.578331

Accuracy Measures
MAPE  2.49983E+00
MAD  3.38387E+05

MSD  1.35560E+11

Single Exponential Smoothing Plot for Oral Care

Smoothing Plot for Oral Care
Single Exponential Method

14250000 Variable
—@— Actual
—®— Fits
14000000
Smoothing Constant
Alpha  0.578331
13750000 Accuracy Measures
o MAPE  2.49983E+00
8 MAD 3.38387E+05
— 13500000 - MSD 1.35560E+11
5
13250000
13000000
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MTB > TSWint 'Oral Care' 4;
SUBC> Weight 0.2 0.2 0.2;
SUBC>  First 1.

Winters' Method for Oral Care
Multiplicative Method

Data Oral Care
Length 9

Smoothing Constants

Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE 1.51265E+00
MAD 2.02774E+05
MSD  5.93104E+10

Winters' Method Plot for Oral Care

Winters' Method Plot for Oral Care
Multiplicative Method

135

14250000 bl
—®&— Actual
—m— Fits
14000000
Smoothing Constants
Alpha (level) 0.2
13750000 Gamma (trend) 0.2
1) Delta (seasonal) 0.2
g Accuracy Measures
= 13500000+ MAPE  1.51265E+00
= MAD 2.02774E+05
S MSD 5.93104E+10
13250000
13000000




MTB > Decomp 'Adult & Baby Care' 4,

SUBC>  First 1.

Time Series Decomposition for Adult & Baby Care
Multiplicative Model

Data Adult & Baby Care
Length 9
NMissing 0

Fitted Trend Equation

Yt = 12020642 - 165474%*t

Seasonal Indices

Period  Index
1 1.00258
2 0.98046
3 0.99446
4 1.02249

Accuracy Measures
MAPE 1.72055E+00
MAD  1.93603E+05
MSD  5.32980E+10

Time Series Decomposition Plot for Adult & Baby Care

Time Series Decomposition Plot for Adult & Baby Care
Multiplicative Model
12000000 Variable
—&— Actual
—m— Fits

11750000 -4 - Trend
o Accuracy Measures
= 11500000 MAPE  1.72055E+00
(@] MAD 1.93603E+05
E MSD 5.32980E+10
& 11250000
3
E
2 11000000
<

10750000

10500000

T T T T T T T T T
1 2 3 4 5 6 7 8 9
Index
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Decomposition - Component Analysis for Adult & Baby Care

12000000

11500000

11000000

10500000

12000000

11500000

11000000

10500000

Component Analysis for Adult & Baby Care
Multiplicative Model

Original Data Detrended Data
1.02
.///.\\\'///’\\\‘\\\‘/,/‘\\\“-s. 1.00
0.98
2 4 6 8 2 4 6 8
Index Index

Seasonally Adjusted Data

2 4 6 8

Index

Seas. Adj. and Detr. Data

400000

200000

-200000

2 4 6 8

Index

Decomposition - Seasonal Analysis for Adult & Baby Care

Seasonal Analysis for Adult & Baby Care
Multiplicative Model

Seasonal Indices

Detrended Data by Season

10
0
1 2 3

1.02 102
100{ =3 | 1.00 H
0.98
1 2 3 4 1 2 3 4
Percent Variation by Season Residuals by Season
400000
30
200000
20
0
-200000
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MTB > MA 'Adult & Baby Care' 4.
Moving Average for Adult & Baby Care
Data Adult & Baby Care

Length 9
NMissing 0

Moving Average

Length 4

Accuracy Measures
MAPE  3.98008E+00
MAD  4.29944E+05
MSD  2.13790E+11

Moving Average Plot for Adult & Baby Care

Moving Average Plot for Adult & Baby Care

12000000

11750000

11500000

11250000+

11000000+

Adult & Baby Care

10750000

10500000

Variable
—&— Actual
—®— Fits

Moving Average
Length 4

Accuracy Measures
MAPE 3.98008E+00
MAD 4.29944E+05
MSD 2.13790E+11
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MTB > SES 'Adult & Baby Care'.
Single Exponential Smoothing for Adult & Baby Care

Data

Adult & Baby Care

Length 9

Smoothing Constant

Alpha 0.688320

Accuracy Measures
MAPE 2.54850E+00
MAD  2.82609E+05
MSD  1.09841E+11

Single Exponential Smoothing Plot for Adult & Baby Care

Smoothing Plot for Adult & Baby Care
Single Exponential Method

12000000

11750000+

11500000

11250000+

11000000

Adult & Baby Care

10750000+

10500000
T

Variable
—8— Actual
—®— Fits

Smoothing Constant
Alpha  0.688320

Accuracy Measures
MAPE 2.54850E+00
MAD 2.82609E+05
MSD 1.09841E+11
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MTB > TSWint 'Adult & Baby Care' 4;
SUBC> Weight 0.2 0.2 0.2;

SUBC>  First 1.

Winters' Method for Adult & Baby Care
Multiplicative Method

Data Adult & Baby Care
Length 9

Smoothing Constants

Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE  2.33952E+00
MAD 2.56210E+05
MSD  1.08681E+11

Winters' Method Plot for Adult & Baby Care

Winters' Method Plot for Adult & Baby Care
Multiplicative Method

12000000 Variable
—®— Actual
11750000 ==
Smoothing Constants

@ Alpha (level) 0.2
& 11500000+ Gamma (trend) 0.2
O Delta (seasonal) 0.2
>
Q Accuracy Measures
& 11250000+ MAPE  2.33952E-+00
3 MAD 2.56210E+05
= MSD 1.08681E+11
3 11000000 =
<

10750000

10500000+
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MTB > Decomp 'RTE-Deli' 4;

SUBC>  First 1.

Time Series Decomposition for RTE-Deli
Multiplicative Model

Data RTE-Deli
Length 9
NMissing 0

Fitted Trend Equation

Yt = 8539048 - 15941.5%t

Seasonal Indices

Period
1 1.00188
2 1.00145
3 0.99862
4 0.99805

Index

Accuracy Measures
MAPE 0
MAD 16759
MSD 375192652

Time Series Decomposition Plot for RTE-Deli

Time Series Decomposition Plot for RTE-Deli
Multiplicative Model

8550000

8500000 -

8450000

RTE-Deli

8400000

8350000
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Variable

—®&— Actual
—®— Fits

» - Trend
Accuracy Measures
MAPE 0

MAD
MSD

16759
375192652




Decomposition - Component Analysis for RTE-Deli

Component Analysis for RTE-Deli
Multiplicative Model

Original Data Detrended Data
8500000 1.0025
8450000 Lue
o 0.9975
0.9950
2 4 6 8 2 4 6 8
Index Index
Seasonally Adjusted Data Seas. Adj. and Detr. Data
20000
8500000
8450000 0
8400000 -20000
2 4 6 8 2 4 6 8
Index Index

Decomposition - Seasonal Analysis for RTE-Deli

Seasonal Analysis for RTE-Deli
Multiplicative Model

Seasonal Indices Detrended Data by Season

1.002
|:| 1.0025
=
@T9 1.0000
0 -
0.998 0.9950
3 4

1 2 1 2 3 4
Percent Variation by Season Residuals by Season
20000
30
-
20 9
10 -20000
0 -
1 2 3 4 1 2 3 4
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MTB > MA 'RTE-Deli' 4.
Moving Average for RTE-Deli

Data RTE-Deli
Length 9
NMissing O
Moving Average
Length 4
Accuracy Measures
MAPE 1

MAD 45314
MSD 3256295262

Moving Average Plot for RTE-Deli

Moving Average Plot for RTE-Deli
8525000 Variable
—&— Actual
—m— Fits
8500000 -
Moving Average
8475000 1 Accuracy Measures
MAPE 1
2 84500001 MAD 45314
: MSD 3256295262
E 8425000
8400000
8375000
8350000
T T T T T T T T T
1 2 8 4 5 6 7 8 9
Index

143



MTB > SES 'RTE-Deli'.

Single Exponential Smoothing for RTE-Deli

Data  RTE-Deli
Length 9

Smoothing Constant

Alpha 1.67402

Accuracy Measures

MAPE 0

MAD 25248
MSD 1009623578

Single Exponential Smoothing Plot for RTE-Deli

Smoothing Plot for RTE-Deli
Single Exponential Method

8550000

8500000

8450000 -

RTE-Deli

8400000

8350000

Variable
—8— Actual
—#— Fits

Smoothing Constant
Alpha  1.67402

Accuracy Measures
MAPE 0
MAD 25248
MSD 1009623578
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MTB > TSWint 'RTE-Deli' 4;
SUBC> Weight 0.2 0.2 0.2;
SUBC>  First 1.

Winters' Method for RTE-Deli
Multiplicative Method

Data  RTE-Deli
Length 9

Smoothing Constants

Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE 0
MAD 22449
MSD 675600339

Winters' Method Plot for RTE-Deli

Winters' Method Plot for RTE-Deli
Multiplicative Method

8550000 -

Variable
—®&— Actual
—&— Fits

Smoothing Constants
Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

8500000

g Accuracy Measures
I‘E 8450000 MAPE 0
o MAD 22449
MSD 675600339
8400000 -
8350000
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MTB > Decomp 'Wine' 4;

SUBC>  First 1.

Time Series Decomposition for Wine
Multiplicative Model

Data Wine
Length 9
NMissing 0

Fitted Trend Equation

Yt = 6918064 + 221125%t

Seasonal Indices

Period  Index
1 0.95238
2 1.04101
3 0.99513
4 1.01148

Accuracy Measures
MAPE 2.05658E+00
MAD  1.55327E+05
MSD  4.47170E+10

Time Series Decomposition Plot for Wine

Time Series Decomposition Plot for Wine
Multiplicative Model

9000000 Variable

—&— Actual
—m— Fits

-0~ Trend
8500000

Accuracy Measures
MAPE 2.05658E+00
MAD 1.55327E+05
MSD 4.47170E+10

8000000 -

Wine

7500000

7000000
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Decomposition - Component Analysis for Wine

9000000

8000000

7000000

9000000

8000000

7000000

Component Analysis for Wine
Multiplicative Model

Original Data Detrended Data
1.05
\/\/\/\ i
0.95
2 4 6 8 2 4 6 8
Index Index
Seasonally Adjusted Data Seas. Adj. and Detr. Data
500000
250000
0
-250000
2 4 6 8

Index

Decomposition - Seasonal Analysis for Wine

Seasonal Analysis for Wine
Multiplicative Model

Seasonal Indices

Detrended Data by Season

1.04 1.05
4oy =] (- 1.00 H H =
0 095
1 2 3 4 il 2 3 4
Percent Variation by Season Residuals by Season
45 500000
250000
30
v El -}
15
-250000
0
2 3 4 1 2 3
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MTB > MA 'Wine' 4.
Moving Average for Wine

Data Wine
Length 9
NMissing O

Moving Average
Length 4
Accuracy Measures
MAPE 6.33841E+00
MAD 5.42744E+05

MSD  4.37388E+11

Moving Average Plot for Wine

Moving Average Plot for Wine

9000000 Variable
—&— Actual
—@— Fits
Moving Average
8500000 - Length 4
Accuracy Measures
MAPE 6.33841E+00
[} MAD 5.42744E+05
£ 8000000 - MSD  4.37388E+11
2
7500000
7000000
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MTB > SES 'Wine'.

Single Exponential Smoothing for Wine

Data Wine
Length 9

Smoothing Constant

Alpha 0.864862

Accuracy Measures
MAPE  3.15350E+00
MAD 2.61520E+05
MSD  1.54250E+11

Single Exponential Smoothing Plot for Wine

Smoothing Plot for Wine
Single Exponential Method

9000000 -

8500000

8000000

Wine

7500000 -

7000000

Variable
—&— Actual
—&— Fits

Smoothing Constant
Alpha  0.864862

Accuracy Measures
MAPE 3.15350E+00
MAD 2.61520E+05
MSD 1.54250E+11
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MTB > TSWint 'Wine' 4,
SUBC> Weight 0.2 0.2 0.2;
SUBC>  First 1.

Winters' Method for Wine

Multiplicative Method

Data Wine
Length 9

Smoothing Constants

Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE 2.78895E+00
MAD  2.24828E+05
MSD  7.19173E+10

Winters' Method Plot for Wine

Winters' Method Plot for Wine
Multiplicative Method

9000000 Variable
a —@— Actual
—B— Fits

Smoothing Constants
Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

8500000

g’ 8000000 - Accuracy Measures
§ MAPE 2.78895E+00
MAD 2.24828E+05
MSD 7.19173E+10
7500000
7000000 -
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MTB > Decomp 'GM' 4;

SUBC>  First 1.

Time Series Decomposition for GM
Multiplicative Model

Data GM
Length 9
NMissing 0

Fitted Trend Equation

Yt = 5792294 + 24536*t

Seasonal Indices

Period  Index
1 0.99523
2 1.00614
3 0.98985
4 1.00878

Accuracy Measures
MAPE 0
MAD 10412
MSD 140929578

Time Series Decomposition Plot for GM

Time Series Decomposition Plot for GM
Multiplicative Model

Variable
6050000 o
—B— Fits
& - Trend
6000000
Accuracy Measures
MAPE 0
5950000 4 MAD 10412
MSD 140929578
3 /
U]

5900000 -

5850000

5800000
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Decomposition - Component Analysis for GM

6000000

5900000

5800000

6000000

5900000

5800000

Component Analysis for GM
Multiplicative Model

Original Data Detrended Data
1.01
1.00
0.99
2 4 6 8 2 4 6 8
Index Index
Seasonally Adjusted Data Seas. Adj. and Detr. Data
20000
10000
0
-10000
2 4 6 8 2 4 6 8
Index Index

Decomposition - Seasonal Analysis for GM

Seasonal Analysis for GM
Multiplicative Model

Seasonal Indices

Detrended Data by Season

1.01
1.01 E
I:I
1.00 |:| 1.00
0.99 0.99 LD
1 2 3 4 1 2 3 4
Percent Variation by Season Residuals by Season
4B 20000
30 10000
15 0
B =
-10000
0
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MTB > MA 'GM' 4.
Moving Average for GM

Data GM
Length 9
NMissing O

Moving Average
Length 4
Accuracy Measures
MAPE 1
MAD 60825

MSD 6009182043

Moving Average Plot for GM

Moving Average Plot for GM
Variable
6050000 - Vari
—®— Fits
Accuracy Measures
MAPE 1
5950000 - (1 boos
g MSD 6009182043
5900000 -
5850000
5800000
T T T T T T T T T
1 2 3 4 5 6 i 8 9
Index
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MTB > SES 'GM'".

Single Exponential Smoothing for GM

Data GM
Length 9

Smoothing Constant

Alpha 0.516860

Accuracy Measures

MAPE 1

MAD 56410
MSD 5033436564

Single Exponential Smoothing Plot for GM

Smoothing Plot for GM
Single Exponential Method

6050000 -

6000000

5950000

GM

5900000

5850000

5800000

Variable
—&— Actual
—B— Fits

Smoothing Constant
Alpha 0.516860

Accuracy Measures
MAPE 1
MAD 56410
MSD 5033436564
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MTB > TSWint 'GM' 4,
SUBC> Weight 0.2 0.2 0.2;
SUBC>  First 1.
Winters' Method for GM

Multiplicative Method

Data
Lengt

GM
h o9

Smoothing Constants

Alpha (level)
Gamma (trend)

0.2
0.2

Delta (seasonal) 0.2

Accuracy Measures

MAPE
MAD

0
15878

MSD 425998393

Winters' Method Plot for GM

GM

Winters' Method Plot for GM
Multiplicative Method

6050000 -

6000000

5950000

5900000 -

5850000

5800000

Variable
—&— Actual
—— Fits

Smoothing Constants
Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE 0
MAD 15878
MSD 425998393
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MTB > Decomp 'Fashion' 4;

SUBC>  First 1.

Time Series Decomposition for Fashion
Multiplicative Model

Data Fashion
Length 9
NMissing 0

Fitted Trend Equation

Yt = 380472 + 539*t

Seasonal Indices

Period
1 0.99773
2 1.00190
3 0.99817
4 1.00221

Index

Accuracy Measures

MAPE 0
MAD 305
MSD 163161

Time Series Decomposition Plot for Fashion
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Time Series Decomposition Plot for Fashion
Multiplicative Model
387000 Variable
—&— Actual
386000 - i
& -~ Trend
385000 Accuracy Measures
MAPE 0
MAD 305
5 384000 MSD 163161
2
[%]
$ 383000
382000
381000
380000
T T T T T T T T T
1 2 3 4 B 6 7 8 9
Index




Decomposition - Component Analysis for Fashion

Component Analysis for Fashion
Multiplicative Model

1 2

Original Data Detrended Data
386000 1.004
384000 1002
1.000
382000
0.998
380000
2 4 6 8 2 4 6 8
Index Index
Seasonally Adjusted Data Seas. Adj. and Detr. Data
1000
386000
500
384000
382000 0
380000 -500
2 4 6 8 2 4 6 8
Index Index
Decomposition - Seasonal Analysis for Fashion
Seasonal Analysis for Fashion
Multiplicative Model
Seasonal Indices Detrended Data by Season
1.002 1.004 H
1.002
1.000 |:| =
|:| 1000
RETE 0.998 = El
1 2 3 1 2 3 4
Percent Variation by Season Residuals by Season
45 1000
30 500
15 f EI EI H
-500
0
1 2 3 4 3 4

157




MTB > MA 'Fashion' 4.
Moving Average for Fashion

Data Fashion
Length 9
NMissing O

Moving Average
Length 4
Accuracy Measures
MAPE 0

MAD 1186

MSD 3058045

Moving Average Plot for Fashion
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Moving Average Plot for Fashion
387000 A Variable
—@— Actual
386000 Sl
Length 4
385000 -
Accuracy Measures
MAPE 0
c 384000 4 MAD 1186
-_g MSD 3058045
1)
& 383000
382000 -
381000 -
380000 -
T T T T T T T T T
1 2 & 4 5 6 7 8 9
Index




MTB > SES 'Fashion'.

Single Exponential Smoothing for Fashion

Data Fashion
Length 9

Smoothing Constant

Alpha 0.507576

Accuracy Measures

MAPE 0
MAD 1250
MSD 2546614

Single Exponential Smoothing Plot for Fashion

Smoothing Plot for Fashion
Single Exponential Method

387000

386000

385000

384000 -

383000

Fashion

382000

381000

380000

Variable
—&— Actual
—l— Fits

Smoothing Constant
Alpha 0.507576

Accuracy Measures
MAPE 0
MAD 1250
MSD 2546614
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MTB > TSWint 'Fashion' 4;
SUBC> Weight 0.2 0.2 0.2;

SUBC> First 1.

Winters' Method for Fashion

Multiplicative Method

Data Fashion
Length 9

Smoothing Constants

Alpha (level)

Gamma (trend)

Delta (seasonal) 0.2

Accuracy Measures

MAPE 0
MAD 850
MSD 968555

Winters' Method Plot for Fashion

Winters' Method Plot for Fashion
Multiplicative Method

387000

386000 -

385000

384000

383000 -

Fashion

382000

381000 -

380000 -

379000

Variable
—&@— Actual
—m— Fits

Smoothing Constants
Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures

MAPE 0
MAD 850
MSD 968555
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MTB > Decomp 'Deli' 4;

SUBC>  First 1.

Time Series Decomposition for Deli
Multiplicative Model

Data Deli
Length 9
NMissing 0

Fitted Trend Equation
Yt = 180753 + 1419*t
Seasonal Indices
Period  Index

1 1.00185

2 1.00009

3 1.00127

4 0.99679

Accuracy Measures

MAPE 0
MAD 570
MSD 360531

Time Series Decomposition Plot for Deli

Time Series Decomposition Plot for Deli
Multiplicative Model

194000 4

192000

190000 4

188000 4

Deli

186000 4

184000 4

182000 4

Variable

—&— Actual
—B— Fits
& - Trend
Accuracy Measures
MAPE 0
MAD 570

MSD 360531

1800001,
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Decomposition - Component Analysis for Deli

192000

189000

186000

183000

192000

189000

186000

183000

Component Analysis for Deli
Multiplicative Model

Original Data Detrended Data
1.005
1.000
0.995
2 4 6 8 2 4 6 8
Index Index
Seasonally Adjusted Data Seas. Adj. and Detr. Data
1000
500
0
-500
2 4 6 8

Index

Decomposition - Seasonal Analysis for Deli

Index

Seasonal Analysis for Deli
Multiplicative Model

Seasonal Indices

Detrended Data by Season

1.002
|:| 1.005
o — [
1.000
0.998
0.995
1 2 3 4 2 3 4
Percent Variation by Season Residuals by Season
1000
30
500
» =
0
10
|_| &
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MTB > MA 'Deli' 4.
Moving Average for Deli

Data Deli
Length 9
NMissing O

Moving Average
Length 4
Accuracy Measures
MAPE 2

MAD 3348

MSD 12128477

Moving Average Plot for Deli

Moving Average Plot for Deli
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194000 A Variable
—&— Actual
192000 3.l
Length 4
190000 1
Accuracy Measures
MAPE 2
188000 - MAD 3348
E MSD 12128477
186000
184000
182000 4
1800001




MTB > SES 'Deli'.

Single Exponential Smoothing for Deli

Data Deli
Length 9

Smoothing Constant

Alpha 1.27603

Accuracy Measures

MAPE 1
MAD 1192
MSD 2290875

Single Exponential Smoothing Plot for Deli

Smoothing Plot for Deli
Single Exponential Method

194000 4

192000 4

190000 4

188000 4

Deli

186000 4

184000

182000 4

180000 -

Variable
—®— Actual
—m— Fits

Smoothing Constant
Alpha 1.27603

Accuracy Measures
MAPE 1
MAD 1192
MSD 2290875
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MTB > TSWint 'Deli' 4;
SUBC> Weight 0.2 0.2 0.2;
SUBC>  First 1.

Winters' Method for Deli
Multiplicative Method

Data Deli
Length 9

Smoothing Constants

Alpha (level) 0.2
Gamma (trend) 0.2
Delta (seasonal) 0.2

Accuracy Measures
MAPE 0

MAD 899

MSD 1479718

Winters' Method Plot for Deli

Winters' Method Plot for Deli
Multiplicative Method

196000 Variable
—&— Actual
1940001 i N e
Smoothing Constants
192000 + Alpha (level) 0.2
Gamma (trend) 0.2
190000 4 Delta (seasonal) 0.2
= Accuracy Measures
8 188000 - MAPE 0
MAD 899
186000 4 MSD 1479718
184000 4
182000 -
180000 - .
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AMANUIN A.

Raw Data
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191

Jayanlglun1sAruan

Unempl Consumer

) Year Imports Inflation ) ) Inter )
Period Year Quarter GDP (MB) oyment Confidence Cleaning Packaged . Beverage Hair Care
Quarter (mB) Rate Cooking
Rate Rate

1 2018| Q1 2018_Q1| 4,050,238 1,966,154| 1,734,122 0.6 1.2 40.4| 124,497,745 114,698,269| 105,134,728| 115,472,110| 68,988,910| 49,974,727| 38,723,800| 43,373,961
2 2018| Q2 2018_Q2 | 3,998,361| 2,019,110 1,811,755 1.3 1.1 37.8| 126,857,196| 112,447,379| 109,360,020| 116,471,047| 70,855,194| 48,919,716| 38,425,627 42,190,680
3 2018| Q3 2018_Q3 | 4,063,328| 2,087,367 1,957,934 1.5 1.0 37.6| 127,091,696/ 116,987,989| 106,421,951| 115,099,797 73,237,135| 52,292,462| 39,775,128| 43,036,052
4 2018 Q4 2018_Q4 | 4,253,645| 2,042,228| 1,890,612 0.8 0.9 36.3| 129,113,257| 120,572,857| 111,654,070 112,975,365| 69,816,209| 47,710,690 38,858,492| 40,852,436
5 2019| Q1 2019_Q1| 4,217,970| 1,896,083| 1,685,949 0.8 0.9 51.3| 130,119,502| 117,267,139| 110,825,493| 114,306,182 65,649,908| 46,984,767| 40,770,310| 40,732,293
6 2019 Q2 2019_Q2 | 4,147,950| 1,911,488| 1,722,180 1.1 1.0 50.2| 133,892,354| 121,241,904| 109,859,518| 113,717,538| 68,910,455 49,926,801| 39,433,254| 39,549,684
7 [2019| Q3 2019_Q3| 4,175,125| 1,944,071| 1,699,561 0.6 1.0 47.0| 134,224,618| 126,683,440 115,867,450\ 112,303,342| 67,317,443| 46,035,687| 40,729,643| 40,210,468
8 2019 Q4 |2019_Q4| 4,334,846| 1,791,636| 1,611,516 0.4 1.0 45.1| 135,265,535 127,699,282| 119,749,221| 110,608,700 65,307,123| 43,964,077| 41,334,108| 39,170,877
9 |2020f a1 2020_Q1| 4,177,542| 1,905,299| 1,651,686 0.4 1.0 41.6| 137,173,552| 128,597,708| 112,442,538| 111,989,671| 69,562,996 41,594,800/ 40,668,602| 39,500,621

Unempl Consumer

Year Quarter Year GDP (MB) Imports . InfEeey oyment Confidence Oral Care PR RTE-Deli Fashion
Quarter (MB) Rate Care
Rate Rate
1 2018 Ql 2018_Q1| 4,050,238| 1,966,154| 1,734,122 0.6 1.2 40.4| 12,838,342| 11,592,004 8,508,124 7,190,836 5,811,685 380,177 181,692
2 2018 Q2 2018 Q2| 3,998,361| 2,019,110| 1,811,755 1.3 1.1 37.8| 13,347,956 11,839,712 8,522,642 7,230,208| 5,874,615 382,337 183,063
3 2018 Q3 2018 Q3| 4,063,328| 2,087,367| 1,957,934 1.5 1.0 37.6| 12,908,747| 11,230,355 8,504,241 7,404,609| 5,802,594 381,739 185,674
4 2018 Q4 2018_Q4 | 4,253,645| 2,042,228| 1,890,612 0.8 0.9 36.3| 13,284,236 11,660,404 8,476,026 7,831,089 5,930,795 383,333 186,490
5 2019 Q1 2019_Q1| 4,217,970| 1,896,083| 1,685,949 0.8 0.9 51.3| 13,780,069| 11,296,414 8,487,214 7,685,677| 5,874,240 382,008 188,964
6 2019 Q2 2019_Q2 | 4,147,950| 1,911,488| 1,722,180 1.1 1.0 50.2 13,236,727 10,900,123 8,456,842 8,678,627 5,965,623 384,171 189,858
7 2019 Q3 2019_Q3| 4,175,125| 1,944,071| 1,699,561 0.6 1.0 47.0{ 13,530,399| 11,078,602 8,399,563 8,570,843| 5,897,243 383,020 191,062
8 2019 Q4 2019_Q4 | 4,334,846| 1,791,636| 1,611,516 0.4 1.0 45.1| 13,767,815 10,614,359 8,366,943 8,792,430| 6,050,851 386,569 190,894
9 2020 Ql 2020_Q1| 4,177,542| 1,905,299| 1,651,686 0.4 1.0 41.6/ 14,169,560| 10,526,204 8,428,490 8,402,112| 5,998,930 384,300 193,273
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